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Project Manager

Subject: Final Foundation Report
Proposed Reyes Adobe Road Bridge Widening
Over U.S. Highway 101
Bridge No. 53-1726
Agoura Hills, Califomia

Dear Mr. McGrady:

Kleinfelder West, Inc. (Kleinfelder) is pleased to submit this Final Foundation Report for the proposed
Reyes Adobe Road Bridge Widening over U.S. Highway 101, Bridge Number 53-1726, Agoura Hills,
California. This report supersedes our Final Foundation Report dated September 26, 2007 and includes
an updated Pile Data Table (Table 6), supplemental recommendations regarding uplift capacity of the
foundations, additional discussion/recommendations regarding pile drivability, and our response to
additional Caltrans review comments. Our services have been performed in accordance with our agreed-
upon scope of work. The authorized scope of work included field exploration, laboratory testing,
geotechnical engineering analyses, and report preparation. This report provides geotechnical evaluation
and recommendations for the proposed bridge. A limited Aerially Deposited Lead (ADL) study is also
included in our scope and a stand-alone technical memo for this study is provided in Appendix D of this
report. Review comments by Caltrans dated July 3, October 12, and 29, 2007 have been incorporated into
this updated Final Foundation Report.

We appreciate the opportunity to provide geotechnical and environmental services to you on this project
and trust the information in this report meets the current project needs. If there are any questions, please
contact the undersigned.

Respectfully submitted,

KLEINFELDER WEST, INC.
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Justin J. Kempton, PE, GE Endi Zhai, PhD, PE, GE
Area Manager Principal Engineer

Distribution: (15) addressee
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1.0 INTRODUCTION

1.1 General

The City of Agoura Hills, proposes to widen the existing two-lane Reyes Adobe Road
Bridge over the U.S. Highway 101 (Bridge No. 53-1726) located in the City of Agoura Hills,
California. The location of the site is shown in Figure 1, Site Location Map and the
proposed layout is shown in Figure 2, General Plan. The proposed widening will be
designed generally in accordance with current Caltrans standards.

Our services have been performed in accordance with our agreed-upon scope of work.
The authorized scope of work included field exploration, laboratory testing, geotechnical
engineering analyses, and report preparation. This report provides geotechnical evaluation
and recommendations for the proposed bridge structure. A limited Aerially Deposited Lead
(ADL) study is also included in our scope and a stand-alone technical memo for this study
is provided in Appendix D of this report.

Caltrans review comments dated July 3, 2007 on the Draft Foundation Report and
comments dated October 12 and 27, 2007 regarding our September 26, 2007 Final
Foundation Report have been incorporated in this updated Final Foundation Report. Our
Response Letters to Caltrans Comments are included in Appendix E.

1.2 Project Description

The existing Reyes Adobe Road Bridge over the U.S Highway 101 (Bridge No. 53-1726)
was constructed in 1950 between Canwood Drive and Agoura Road in Agoura Hills,
California. The existing Reyes Adobe Road Overcrossing (OC) supports one northbound
lane and one southbound lane across US 101 Freeway. Currently, the Reyes Adobe Road
OC is a four-span, with precast prestressed girders in spans 2 and 3, and cast-in-place /
precast girders in spans 1 and 4. The length and width are 221 feet and 37.8 feet,
respectively. The proposed widening will be on the west side and will consist of four-span,
precast prestressed girder with intermediate and end diaphragms. The width for the
widening portion will be 58.8 feet.
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Based on the general plan and topographic information, the approach embankments
beneath the widening near abutments 1 and 5 will require up to approximately 12 feet of fill
from the existing grade, with embankment slope gradients that will match the existing
gradients of approximately 1.5H:1V slope in the longitudinal direction (beneath the
structure). Earthwork at the bent locations is anticipated to be nominal and limited to
excavation and backfill associated with pile cap construction.

1.3 Purpose and Scope of Work

The purpose of our investigation was to evaluate subsurface conditions and engineering
properties of the subsurface soils encountered, and provide geotechnical
recommendations to aid in the design and preparation of the proposed bridge widening
plans and specifications. The scope of work included the following tasks:

* Review of existing geotechnical and geologic data within and adjacent to the project
site.

o Drilling, sampling and logging of three (3) hollow stem auger borings. Two of the
borings (B-1 and B-2) were drilled at the location of the proposed bridge widening
and one boring (B-3) was drilled at the locations of the Northbound on-ramp and
planned fill for the widening.

o Laboratory testing of selected samples to characterize the subsurface conditions.

¢ Geotechnical engineering analyses.

¢ Preparation of this foundation report.

A limited Aerially Deposited Lead (ADL) study is also included in our scope and a stand-
alone technical memo for this study is provided in Appendix D of this report.

1.4 Limitations

This report has been prepared for STV and The City of Agoura Hills. It is intended solely
for their use in the design and construction of the project as described herein. It may not
contain sufficient information for other uses or purposes of other parties.

The findings, conclusions and recommendations presented in this report were prepared in
accordance with generally accepted geotechnical engineering practice. No other warranty,
direct or implied, is made. Field exploration program was based on the project plans
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provided to us by STV at the time of our investigation.

The scope of our geotechnical services did not include any environmental site assessment
for the presence or absence of hazardous/toxic materials in the soil, surface water, ground
water or atmosphere, or the presence of wetlands. A limited ADL study was conducted and
the results are provided in Appendix D.

Our evaluation of subsurface conditions at the site has considered subgrade soil and
groundwater conditions present at the time of our investigation. The influence(s) of post-
construction changes to these conditions such as introduction of water into the subsurface
will likely influence future performance of the proposed project.

The client has the responsibility to see that all parties to the project, including the designer,
contractor, subcontractors, etc., are made aware of this report in its entirety. This report
contains information, which may be useful in the preparation of contract specifications.
However, the report is not designed as a specification document and may not contain
sufficient information for this use without proper modification.

This report may be used only by the client and only for the purposes stated within a
reasonable time from its issuance, but in no event later than three years from the date of
the report. Land or facility use, on and off-site conditions, regulations, or other factors may
change over time, and additional work may be required with the passage of time. Any party
other than the client who wishes to use this report shall notify Kleinfelder of such intended
use. Based on the intended use of the report, Kleinfelder may require that additional work
be performed and that an updated report be issued. Non-compliance with any of these
requirements by the client or anyone else will release Kleinfelder from any liability resulting
from the use of this report by any unauthorized party and client agrees to defend,
indemnify, and hold Kleinfelder harmless from any claim or liability associated with such
unauthorized use or non-compliance.
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2.0 SITE DESCRIPTION

Existing Reyes Adobe Road within the project limits is a north-south four lane arterial street
that narrows to two lanes at the bridge structure. Existing topographic relief generally
descends from North to South. The existing grade elevations at Abutment 1 and Abutment
5 are 940 feet and 930 feet respectively. Bents 2, 3 and 4 are within the depressed portion
of U.S. Highway 101 and the ground surface elevations at these locations are
approximately 918 feet, 916 feet, and 916 feet (above mean sea level ), respectively. The
existing embankment fill slopes beneath the existing bridge are moderately steep with
average inclinations of approximately 1.5H:1V. The existing slopes have a flatter gradient
further away from the existing bridge.
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3.0 PREVIOUS STUDIES

The following previous data were reviewed:

e Preliminary Foundation Report, Proposed West Side Widening, Reyes Adobe
Overcrossing (Bridge No. 53-1726), Agoura Hills, California, by Kleinfelder, Inc.,
Kleinfelder Project No. 75010, dated August 8, 2006.

e Preliminary Foundation Report (PRF), Reyes Adobe Overcrossing at US 101,
Bridge No. §63-1726, Agoura Hills, California, by Group Delta Consultants (GDC),
GDC Project No. 1-430, dated April 2, 2004.

e As-built drawings (Including Log of Test Borings), by Caltrans, Approved April 13,
1964.

Other available maps and reports reviewed include United States Geological Survey
(USGS) Quad maps and geologic data from in-house files.
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4.0 GEOTECHNICAL INVESTIGATION PROGRAM

The geotechnical investigation program consisted of field exploration and laboratory testing
as discussed below.

4.1 Field Exploration

The subsurface conditions at the location of the proposed widening were investigated by
Kleinfelder on January 3, 2007 by drilling three hollow stem auger borings (B-1, B-2, and
B-3). Borings B-1 and B-2 were drilled near the locations of Bents 2 and 4, respectively.
One boring (B-3) was also drilled on the northbound ramp paving area. Borings B-1
through B-3 were drilled using a 8-inch diameter hollow- stem auger drilling system by Jet
Drilling to depths ranging from approximately 31 to 46.5 feet. The boring logs are
presented in Appendix A. The approximate boring locations are shown in Figure 3, Plot
Plan. Borings B-1 and B-2 which were used for bridge foundation design are included on
the logs of test borings (LOTB) plan, Figure 4.

In the borings, soil samples were taken at approximately 5-foot intervals, to the maximum
depth explored, with either a Standard Penetration Test (SPT) sampler or a California
Modified split spoon sampler. All samples were stored and transported to our laboratory
for testing. The soils from the test borings were visually classified in the field by a
Kleinfelder staff engineer in general accordance with the Unified Soil Classification System
per ASTM D-2488. Field classifications and boring logs were revised as necessary based
on laboratory test results and the review of a registered Geotechnical Engineer. At the
conclusion of drilling, the borings were abandoned by backfilling with cement-bentonite
grout.

Three shallow hand auger borings (Borings HB-1 through HB-3) were also excavated to
obtain samples for analytical testing which is included in Appendix D of this report.

4.2 Laboratory Testing

Laboratory tests were performed on selected samples to characterize the soils and to
develop index and engineering properties of the soils. The tests performed are indicated on
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the Logs of Borings, which are presented in Appendix A. A detailed description of the
laboratory testing program and test results are presented in Appendix B. Laboratory tests
performed consisted of:

¢ In situ moisture content and dry density, ASTM D-2937

o Atterberg limits (liquid limit and plastic limit), ASTM D-4318

¢ Grain size distribution test, ASTM D-422-63/CT-202/203

o Wash analysis (fines content or % passing #200 sieve), ASTM D-1140

e Direct shear test, ASTM D-3080

¢ Consolidation test, ASTM D-2435/CT-219

e Corrosivity tests (pH, sulfates, chlorides and electrical resistivity),
CT-532/643/417/422
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5.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS

5.1 Geologic Conditions

The project site is located in the city of Agoura Hills in the western portion of Los Angeles
County, and within the southwestern portion of the Transverse Ranges Geomorphic
province of California. The Transverse Ranges consist of generally east-west trending
mountains and valleys, which contrast with the overall north-northwest structural trend
elsewhere in the state. The anomalous structure of the Transverse Ranges is attributed to
the effects of compressive deformation (crustal shortening), generated by north-south
convergence along the big bend of the San Andreas fauit (Yerkes, 1987) north of the San
Gabriel Mountains and the motion of the Pacific Plate. The valleys and mountains of the
Transverse Ranges are typically bounded by a series of east-west trending, generally north
dipping reverse faults with left-lateral, oblique movement.

The Reyes Adobe Road OC over US Highway 101 is located in a pass within Lindero
Canyon. The site is located in the Santa Monica Mountains of the Transverse Range
Geomorphic Province of California. At the interchange of the Reyes Adobe Road with US
101 Freeway, the surficial materials consist of younger alluvium (silts and clays). An
outcrop of basalt that correlates to the Conejo Volcanics of the Santa Monica Mountains is
observed on the southern side of the Reyes Adobe Road OC. Outcrops of shaley
claystones and siltstones, of the Topanga Formation, are exposed on the north side of the
bridge. At depth, basalt and/or sedimentary units of the Conejo Volcanics or the Topanga
Formation may be encountered.

5.2 Subsurface Conditions

The subsurface conditions were evaluated based on the field investigation and laboratory
testing data obtained for this project and review of the as-built LOTBs for the existing
bridge. Generally, the subsurface materials encountered consisted of compacted fill
underlain by alluvium and bedrock. Bedrock was encountered at depths of approximately
19 feet and 22 feet in Borings B-1 and B-2 (drilled Near Bents 2 and 4) corresponding to
elevations 897 feet and 894 feet, respectively. The top of bedrock appears to descend
from Abutment 1 location towards the Abutment 5 location. Past grading at this location
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appeared to involve excavations, fills and cut slopes to achieve existing grades.
5.2.1 Earth Materials

The earth materials encountered in the current borings are comparable to the materials
reported on the as-built LOTBs for the existing bridge. The materials encountered are
summarized below.

The materials encountered across the site generally consist of previously placed
compacted fill material (Qf), underlain by alluvium, and by bedrock. The compacted fill
consists generally of silty sand and silty clay. The Alluvium (Qa) generally consists of stiff to
very stiff sandy clay and dense silty sand with some gravel. The bedrock consists of
claystone and siltstone of the Upper Topanga Formation Bedrock. The bedrock is thinly
bedded. The alluvium/bedrock contact appears to deepen abruptly between Abutment 1
and Bent 2. Near and between Bents 2 through 4 and Abutment 5, alluvium/bedrock
contact deepens gently.

At Abutment 1, the bedrock contact is anticipated to be at approximate elevation 910 feet
(approximately 26 feet below ground surface). At Bents 2 through 4 and at Abutment 5,
the bedrock contact appears to deepen gently from approximate elevation 897 at Bent 2 to
approximate elevation 894 near Abutment 5. The bedrock is anticipated to be
approximately 26 feet below ground surface at Bents 2 through 4 and approximately 35
feet below ground surface at Abutment 5. A generalized cross section is presented in
Figure 5.

5.2.2 Groundwater Conditions

Groundwater was encountered in Boring B-2 at a depth of approximately 19 feet below
grade (or approximate elevation 897 feet). Groundwater was not encountered within
borings B-1 and B-3 to a maximum depth of approximately 36.5 and 46.5 below the ground
surface, respectively. The groundwater was encountered approximately 3 feet above
bedrock within the silty sand alluvium material. The as-built LOTBs with borings from June
1962 reported groundwater approximately at elevations 891 feet to 894 feet. For our
design, we used a groundwater level at an elevation of 897 feet at each support location.
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Groundwater may fluctuate due to seasonal variation, nearby construction, irrigation, and
numerous other man-made and natural influences.

5.3 Subsurface Profile and Engineering Parameters

Design parameters summarized in Tables 1 and 2 for new embankment fill, existing
compacted fill, alluvium, weathered and competent formational materials were developed
based on the results of our field investigations, laboratory testing, previous investigations,
and our experience with similar materials.

The new compacted fill and existing compacted fill strength parameters were selected
based on review of the test results for materials encountered as well as similar materials in
the general vicinity of the site. Sufficient tests should be performed for the proposed fill
materials to achieve the minimum shear strength parameters for abutment slope stability.
Our recommendations for the fill materials provided in Section 7.5.1 Approach Fill
Requirements of this report shall be followed.

The foundation design soil profiles used at each support location are illustrated in Figure 5.
Strength parameters assigned for alluvium and bedrock are based on direct shear testing
results as shown in Appendix B. The laboratory direct shear testing results for similar soils
were combined and the upper and lower bound values were reviewed. The recommended
values for design tend to be conservative in our opinion.
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Table 1 Summary of Design Parameters for Slope Stability Analysis

Andle ?f ; Cohesion
Usver . Internal Friction (psf)
No. Material Type (deg)
. | Pseudo- : Pseudo-
Static tatic Static T
1 New Fill 30 30 200 200
2 Old Fill 30 30 200 200
3 Alluvium (Silty and Sandy Clays) | 24 24 600 900
4 Alluvium (Silty Sand with gravel) 35 35 100 100
Bedrock

S (Highly Weathered) 21 25 450 800
6 Bedrock 32 32 500 500

Note: see soil profile in Figure 5.

Table 2 Summary of Design Parameters for Foundation Design

L:‘:r Material Type A:ﬂ‘:ﬁz:r(‘;:';al Cohesion (psf)
1 New Fill 30 -
2 Old Fill 30 -
3 Alluvium (Silty and Sandy Clays) - 900
4 Alluvium (Silty Sand with gravel) 30 -
5 Bedrock (Highly Weathered) 25 800
6 Bedrock 32 500

Note: see soil profile in Figure 5.
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6.0 SEISMIC DESIGN CONSIDERATION

6.1  Ground Surface Rupture

The project site is not located within one of the Fault-Rupture Hazard Zones in California
designated by the California Geological Survey. No faults are mapped as crossing the site
or projecting towards the site in the geologic literature reviewed. Therefore, the potential for
ground surface fault rupture at the site is considered low.

6.2 Seismic Shaking and Design ARS Curves

Based on the Caltrans latest Seismic Hazard Map (1996), the controlling fault for the
Reyes Adobe Road OC is the Malibu Coast-Santa Monica-Hollywood-Raymond (MMR)
fault, with a closest distance of approximately 11 km. The MMR is a reverse/oblique (RO)
fault and could generate a moment magnitude of 7.5 for the maximum credible earthquake
(MCE). The Chatworth/S (CWS) and Chatworth/N (CWN) Faults, with a MCE magnitude of
6.25 and 6.5, are located with a closest distance of about 8 and 10 km, respectively; their
type of faulting is unknown as defined in the technical report to accompany the Caltrans
1996 Seismic Hazard Map. According to the latest Caltrans Seismic Hazard Map (1996),
the peak bedrock acceleration (PBA) at the site is within the contour zone of 0.4g and 0.5g.
According to Caltrans Practice, a PBA value of 0.5g should be used. Based on the Caltrans
Guidelines for Structures Foundations (2006), the PBA value ascertained from the Seismic
Hazard Map shall be verified with Sadigh et al. (1997) attenuation relationship. Calculations
using the Sadigh et al. (1997) attenuation relationship for the controlling fault MMR
indicated a PBA of 0.49g.
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The recommended seismic design parameters are provided in Table 3 below:

Table 3 Summary of Seismic Design Parameters

Seismic Parameters Design Recommendation and Reference

Controlling Fault MMR (Mualchin, 1996a)

Type of Fault Reverse/Oblique(Mualchin, 1996b)

Site Distance from the Fault 11 km (Mualchin, 1996a)

Earthquake Magnitude (MCE) 7.5 (Mualchin, 1996a,b)

Peak Acceleration 0.5g

Soil Profile Type Sp (Table B.1, 2004 Caltrans Seismic Design
Criteria)

Standard ARS Curve (Modified)  Figure B.8 (2004 Caltrans SDC) modified for
directivity

The standard ARS Curve presented in Figure B.8 of Caltrans Seismic Design Criteria
(SDC) for 0.5g was modified to account for near source fault rupture directivity effect as
follows:

e 20% increase in spectral values for periods equal to or greater than 1.0 second;

e No change for periods less than 0.5 seconds; and

e Spectral ordinates for periods between 0.5 and 1 second shall be determined by
linear interpolation.

The standard ARS curve, modified standard ARS curve and their ordinate values are
presented in Figure 6.

6.3 Liquefaction Potential
When a loose, saturated granular deposit is subjected to seismic loading without
substantial dissipation of excess pore water pressure, the deposit may liquefy and lose its

shear strength.

Based upon groundwater condition encountered and the presence of stiff to very stiff, and
dense very dense alluvial soils, and formational subsurface materials, the potential for
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liquefaction at the site is considered low. Liquefaction induced ground settlements are
expected to be negligible.

6.4 Seismic Compaction

Seismic compaction is a phenomenon in which loose, dry or partly saturated sands tend to
settle or densify during strong earthquake shaking. A procedure for estimating the
probable settlement of dry sands during earthquakes was developed by Tokimatsu and
Seed (1987). Based on these procedures, site-specific data, we estimate that the seismic
compaction during the design earthquake will be negligible.
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7.0 DISCUSSION AND RECOMMENDATIONS

71  Scour
Scour is not applicable at this site because the bridge does not traverse a water crossing.
7.2 Corrosion

Caltrans Corrosion Guidelines Section 5.5 states that the Department considers a site to
be corrosive to foundation elements, at bridge structures, if one or more of the following
conditions exist for the soil and/or water samples taken at the site (Caltrans, 2003):

o Chloride concentration is greater than or equal to 500 ppm
o Sulfate concentration is greater than or equal to 2000 ppm
e pHisb5.5orless

A representative sample of the site soils was tested for pH, sulfate content, chloride
content, and minimum resistivity. The results of these tests are presented in Table 4.

Based on the results of the corrosion analyses, the tested material is considered non-
corrosive based on the above criteria. However, due to low resistivity, on-site soil may have
corrosion potential for buried metal. This should be considered in the design of buried
metal structures.

Table 4 Summary of Corrosion Laboratory Tests

Sample Minimum Sulfate | Chloride
Depth USCS Resistivity Content | Content
Boring | (ft, bgs) Soil Type (ohm-cm) | pH | (ppm) (ppm)
B-3 2.5-5 Silty Clay (CL) 1100 7.8 14 63

Notes:
ohm-cm = ohm-centimeter; ppm = parts per million; USCS = Unified Soil Classification
System
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7.3  Slope Stability

Based on the general plan and topographic information, the approach embankments
beneath the widening between Abutment 1 and Bent 2 and between Bent 4 and Abutment
5 will require up to approximately 12 feet of fill from the existing grade. The embankment
slope gradients are planned to match the existing gradients of approximately 1.5H:1V slope
in the longitudinal direction (beneath the structure). Our recommendations for the new
embankment fill are provided in Section 7.5.1 Approach Fill Requirements of this report.

Overall (global) slope stability of the two slopes discussed was analyzed using the strength
parameters as summarized in Table 1. Both Modified Bishop’s Method for circular slip
surfaces and the Modified Janbu Method for slip surfaces of noncircular shape were
applied using the computer program SLIDE V5.0 (Rocscience, 2005). The design criteria
utilized are as follows: permanent abutment slopes are required to have a minimum factor
of safety of 1.5 for the static condition; and a minimum factor of safety of 1.1 for the
pseudostatic condition using the Caltrans recommended horizontal earthquake loading
coefficient equal to 1/3 of the horizontal peak acceleration. A horizontal earthquake
loading coefficient of 0.17 g was used.

Results of the slope stability analyses of the proposed bridge abutment slopes indicate that
the required minimum static and pseudostatic factors of safety are satisfied provided the
abutment slopes are paved. A summary of the slope stability analysis results are presented
in Table 5 below. The slope stability analysis results are included in Appendix C.

Table 5§ Summary of Slope Stability Analysis

Factor of Safety
Circular (Bishop | Non-Circular (Janbu
Slope Location Simplified) Corrected)
# Pseudo- : Pseudo-
Static Static Static Static
Slope Between Abutment 1 and Bent 2 1.60 1.24 1.68 1.22
Slope Between Bent 4 and Abutment 5 1.72 1.35 2.85 1.41

Although the approach abutment slopes are expected to be grossly stable, erosion and
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surficial instability may be a concern during periods of heavy or intense rainfall. Any
existing erosion should be properly repaired. Any deep erosion gullies will require removal
by adequate benching into the slope and replacing the eroded material with compacted fill.
Slope paving is required for the 1.5H:1V or steeper abutment siopes.

Erosion control and highway planting should be performed in accordance with Section 20
of Caltrans Standard Specifications. Excessive irrigation of slopes should be avoided.
Appropriate drainage devices should be placed at the top of all slopes such that water
does not flow over slope faces in an uncontrolled manner.

7.4 Bridge Foundation Recommendations
7.4.1 Foundation Type

Foundation types that are similar to those supporting the existing overcrossing were
desired for support of the proposed widening to maintain the compatibility. Based on the
as-built plans, Abutments 1 and 5 are each supported on 5 vertical Class | (now Class 90)
driven concrete piles with a design loading of 90 kips. Bents 2 through 4 are each
supported on 16 vertical Class I (now Class 90) concrete piles with a design loading of 90
kips.

Factors considered included compatibility, constructability, subsurface materials,
differential settlement between supports, structure demands, soil capacity and corrosion
and economy.

Based on our analyses, we recommend using Caltrans Standard 15-inch driven concrete
piles to support the proposed structure at all supports.

7.4.2 Axial Pile Capacity

The axial capacity of the proposed piles was estimated using the computer program APILE
Version 4.0 (Ensoft, 2004). Axial capacity for the 15-inch concrete piles includes skin
friction and tip resistance. Skin friction in the new fill is ignored. To calculate the allowable
geotechnical capacity in compression, a factor of safety of 2.0 was applied. The axial pile
capacity calculations are provided in Appendix C. The recommended tip elevations are
summarized in Table 6. Table 6 has been updated to include tension demands.
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Bottom | Design Nominal Resistance : Specified
f Pile | Loading ki Do Tip
o
Location Pile Type (kips) Tip Ele.
Cap Ele. | (service) ; ] (ft, MSL)’ Elevation
(ft, MSL) (kips) Compression | Tension s (f, MSL)
1 5”
904.0(1)
Abut 1 Concrete 929.64 90 180 - 904.0
. 912.6(3)
Driven
15" 879.0(1)
Bent 2 Concrete 907.75 90 180 15 897.75(2) 879.0
Driven 892.2(3)
15" 879.0(1)
Bent 3 Concrete 907.75 90 180 15 897.75(2) 879.0
Driven 892.2(3)
16" 879.0(1)
Bent 4 Concrete 907.75 90 180 15 898.75(2) 879.0
Driven 892.1(3)
1 5"
889.0(1)
Abut 5 Concrete 924 .82 90 180 - 889.0
. 908.8(3)
Driven
Notes:

' Design tip elevation is controlled by the following demands: (1) Compression, (2) Tension, and (3) Lateral.

2 The proposed piles should be spaced at a minimum of 3 pile diameters (center-to-center).

Pile settlements were evaluated using the load transfer method implemented in the APILE
program. The estimated settlement of proposed 15-inch piles under the nominal
compression loads is less than %z inch. The calculations are included in Appendix C.

Hard Driving Conditions may be encountered in the deeper (lower) bedrock unit.
Construction considerations regarding pile installation are presented in Section 8.5 of this
report.
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Kleinfelder conducted analyses to calculate the single pile head stiffness and pile group
stiffness matrices for bent piles of the proposed bridge. The results of our analyses were
presented in our Technical Memorandum dated January 4, 2008 which is included with this
report as Appendix F.

7.4.3 Lateral Pile Capacity

Lateral loads may be resisted by the piles and the passive resistance of the soils. The
capacities presented below are based on the strength of the soils. The pile sections should
be checked to verify the structural capacity of the piles. For service condition, we assumed
a Ya-inch deflection at pile head with gross moment of inertia (l5). For seismic condition, we
used cracked moment of inertia (lc) (assumed 1:=0.5 x Ig) and assumed 1-inch deflection at
pile head. The lateral pile capacity was evaluated using the computer program LPILE Plus
Version 5.0 for Windows (Ensoft, 1985-2006). The lateral pile capacity calculations are
included in Appendix C. The results are summarized in Tables 7A (pinned-head condition)
and 7B (fixed-head condition). Note that for the fixed-head condition, the transfer moment
capacity of the pile head will control the maximum lateral capacity.

The lateral pile capacities shown in Tables 7A and 7B are for single piles. Piles in groups
may be considered to act individually when the center-to-center spacing is greater than 3
pile diameters in the direction normal to loading and 8 pile diameters in the direction
parallel to loading. Based on pile layout (see Figure 7), the abutment piles may be
considered to act individually. To account for bent piles group action in the direction parallel
to loading, the lateral capacities listed in Tables 7A and 7B should be multiplied by an
appropriate lateral group reduction factor as follows:

e For spacing of 8 pile diameters or greater, no reduction in lateral capacity is
necessary.

e For spacing of 5 pile diameters, a lateral group reduction factor of 0.9 should be
applied.

o For spacing of 3 pile diameters, a lateral group reduction factor of 0.7 should be
applied.

» Forspacing in between those provided below, a linear interpolation may be utilized
to calculate the reduction factor.
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Table 7A Summary of Lateral Pile Capacity Analysis (Pinned Head Condition)

Maximum Depth to
Bottom of ; X
b Pile Lateral Maximum Max.
; 3 Pile Cap :
Location | Pile Type El Deflection Shear Moment Moment
e.
(in) Force (kips-ft) from Pile
(ft, MSL) :
(kips) Cap (ft)
157 0.25 19 41 44
Abut 1 Concrete 929.64
Driven 1 0 42 96 42
15 0.25 17 41 47
Bent 2 Concrete 907.75
15 0.25 17 41 47
Bent 3 Concrete 907.75
Driven 1.0 26 70 52
15° 0.25 23 42 4.1
Bent 4 Concrete 907.75
Driven 1.0 66 113 34
157 0.25 16 38 45
Abut 5 Concrete 924.82
Driven 1.0 36 88 4.4
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Table 7B Summary of Lateral Pile Capacity Analysis (Fixed Head Condition)

Maximum Depth to
Bottom of : :
s Pile Lateral Maximum Max.
y i Pile Cap S
Location Pile Type o Deflection Shear Moment Moment
e.
(in) Force (kips-ft) from Pile
(ft, MSL) :
(kips) Cap (ft)
15° 0.25 42 123 0
Abut 1 Concrete 929.64
15" 0.25 32 104 0
Bent 2 Concrete 907.75
Driven 1.0 49 176 0
157 0.25 32 104 0
Bent 3 Concrete 907.75
Driven 1.0 49 176 0
15 0.25 48 130 0
Bent 4 Concrete 907.75
Driven 1.0 137 337 0
15° 0.25 36 113 0
Abut 5 Concrete 924.82
Driven 1.0 78 250 0
75010/DBA8R045 Page 21 of 30 April 2, 2008

Copyright 2008 Kleinfelder




KLEINFELDER

7.5 Bridge Approach Embankments

Based on the general plan and topographic information, the approach embankments
beneath the widening between Abutment 1 and Bent 2 and between Bent 4 and Abutment
5 will require up to approximately 12 feet of fill from the existing grade. The embankment
slope gradients are planned to match the existing gradients of approximately 1.5H:1V slope
in the longitudinal direction (beneath the structure).

7.5.1 Approach Fill Requirements

Areas to receive fill should be cleared of all existing vegetation, debris, and other
deleterious materials in accordance with Section 16 of Caltrans Standard Specifications.

Fills placed within bridge approach zone should be compacted to 95 percent relative
compaction per latest ASTM D-1557. The limits of bridge approach zone are considered to
extend longitudinally 150 feet measured horizontally from the bridge abutment and either
parallel or concentric with the roadway centerline, and transversely the full width of
embankment except the outer 5 feet measured horizontally from the embankment side
slopes.

Earthwork should be performed in accordance with Section 19 of Caltrans Standard
Specifications. Abutment backfill will be structural backfill according to Caltrans standard
specifications. Expansive soils, defined as soils with Expansion Index (El) greater than 50
and/or soils with Sand Equivalent (SE) less than 20, should be excluded from the bridge
abutments as required by Caltrans guidelines and shown in Figure 8.

7.5.2 Settlement and Waiting Period

Fill-induced settlement is expected and a waiting period is required. The settlement
magnitude and the required waiting period are dependent on the new fill type and amount
of new fill material placed. Caltrans requires that the remaining total settlement of the
bridge approach embankments should not exceed 0.5 inches.

Piles should not be constructed prior to completion of embankment settlement. We
estimated that total settlement up to 2 inches may occur within approximately 3 months at
the maximum new fill area. Due to presence of existing pile foundation at the site, we

75010/DBABR045 Page 22 of 30 April 2, 2008
Copyright 2008 Kleinfelder



KLEINFELDER

recommend a settlement monitoring program should be performed. Protection or retrofit
measures should be taken if excessive settlement occurs at the existing pile foundation
locations. Actual settlement and waiting period of embankment fill will be based on
monitoring as discussed in Section 8.3 of this report.

7.6 Lateral Earth Pressures

For walls backfilled with structure backfill in accordance with Caltrans Standard
Specifications, the following lateral earth pressures may be used for design:

Slope Above Active Equivalent At-Rest Equivalent

the Wall Fluid Pressure (pcf) Fluid Pressure (pcf)
Level 36 55
2H:1V 50 70

For 2H:1V sloping backfill, the resultant of the fluid pressure may be inclined at 26 degrees
to the horizontal. Active pressures may be used for walls able to displace at the top 0.2
percent of the wall height, or % inch for each 10-feet of wall height. Walls unable to
displace this amount must be designed for at-rest pressures.

The above values assume that backfill materials are free-draining and, therefore, do not
include hydrostatic pressures. Surcharge loading on walls with level backfill may be taken
as a uniform lateral pressure equal to 30 percent of the vertical surcharge. For normal
roadway traffic, the vertical surcharge can be taken as equivalent to 2-feet of soil, or 240
psf.

Walls designed for static pressures only have generally performed well in past
earthquakes. If desired by the designers, the wall design may also consider dynamic earth
pressures. If seismic pressures are desired for design, we recommend that the additional
lateral pressure during seismic shaking be taken as an equivalent fluid pressure of 20 pcf.
If used, the resultant of this force should be applied at 60% of the wall height, and added to
the static earth pressures.

According to Caltrans SDC (Caltrans, 2006), when abutments tend to push into the backfill
under seismic loading conditions, the abutment structural backfill will provide an ultimate
passive resistance of 5.0 ksf multiplied by a height proportionality factor of H/5.5, where H
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is the abutment wall height in feet. The structure designer should follow Caltrans SDC
Section 7.8 for seismic response of abutments.

7.7 Wingwalls
No wingwalls are planned at this time.
7.8 Wall Drainage

Our recommendations for the lateral earth pressures assumes that walls have adequate
drainage provisions to prevent the buildup of hydrostatic pressures in the soil backfill. The
drainage system may be designed in accordance with Caltrans Standard Plan BO-3, Detail
3-1.  Pervious backfill material shall consist of gravel, crushed gravel, crushed rock,
natural sands, manufactured sand, or combinations thereof. Pervious backfill (other than
sacked material at wall drain outlets) shall conform to the grading requirements in Section
19-3.065 of the Caltrans Standard Specifications. Sacked pervious backfill at wall drain
outlets shall conform to the grading for 1% x %" primary aggregate size specified in
Section 90-3.02 of Caltrans Standard Specifications. As an alternate, geocomposite drain
in Bridge Design Details, page 6-22, may be used in lieu of the pervious backfill.
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8.0 CONSTRUCTION CONSIDERATIONS

Based on the subsurface soil investigation and laboratory test results, the subsurface
conditions are expected to satisfactorily support the proposed structure, provided the
geotechnical recommendations presented in this report are implemented.

8.1  Site Preparation

Site preparation should be performed in accordance with Section 16 and 19 of Caltrans
Standard Specifications.

8.2 Earthwork and Backfill

After clearing and stripping, the surface should be excavated to a minimum depth of 2 feet
before placement of new fill. Compressible soils shall be removed and replaced with
compacted structural backfill in accordance with Caltrans Standard Specifications Section
19-3.06. The exposed surface should be proof-rolled with loaded heavy equipment. Any
areas of loose or yielding soils should be overexcavated and recompacted. Any soils that
cannot be compacted, or are otherwise unsuitable for the planned use, should be
excavated and disposed of from the project site. The exposed surface should then be
scarified and compacted to the specified density before placement of new fill. New fill
placed on or adjacent to the existing slopes should be properly benched into the existing fill
in accordance with Caltrans Standard Specifications Section 19-6.01.

All earthwork should be performed in accordance with Caltrans Standard Specification
Section 19 (2006). All materials to be placed as fill should be free of vegetation, organics,
debris, and other deleterious materials. Allfill placed around foundations and behind walls
should be placed in thin loose lifts, moisture-conditioned, and compacted to Caltrans
Standard Specification.

Abutment backfill shall be structural backfill according to Caltrans standard specifications.
Expansive soils, defined as soils with Expansion Index (El) greater than 50 and/or soils
with Sand Equivalent (SE) less than 20, should be excluded from the bridge abutments as
required by Caltrans guidelines and shown in Figure 8. Expansion Index should be
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determined in accordance with ASTM D4829. Sand Equivalent should be determined in
accordance with California Test Method 217. Fills placed within 150 feet of abutments
should be compacted to 95 percent relative compaction per ASTM D-1557.

The specimens selected for consolidation testing (see Appendix B) showed up to about 2%
swelling after inundation. Some of the subsurface soils may be expansive. Sufficient tests
should be performed to assure that the new fill materials, either derived from the on-site
soils or borrowed from off-site, meet the requirements stated in this report.

8.3 Settlement Monitoring

A settlement monitoring program is recommended to evaluate the rate and magnitude of
actual settlement in the field for the proposed embankment areas. Surface monuments,
constructed in accordance with Caltrans Standard Plan A74 or equivalent, should be
installed in a timely manner upon completion of fill placement. Surface monuments should
be placed at both abutment locations. The actual location of surface monuments will be
determined during grading under the direction of the Geotechnical Engineer.

Settlements should be monitored at the time of installation, every other day for the first
week, and every week thereafter till the settlement criteria is satisfied. Pile construction
may begin when an extrapolation of the settlement plot shows that the residual (remaining)
total settlement of the foundation soil projected over a period of 20 years is less than or
equal to %2 inch. All settlement monitoring devices should be protected from damage
throughout the construction and monitoring periods.

8.4 Temporary Excavations and Shoring

Any temporary sheeting or shoring should be in accordance with CALOSHA standards and
should be made the contractor’s responsibility. Appropriate measures should be taken to
prevent damage to adjacent utilities and improvements, if any. A shoring design and safety
plan should be required from the contractor and submitted to the Engineer for review and
approval. Likewise, measures to control impact of both ground and surface water on the
stability of temporary excavations should be employed and should remain the sole
responsibility of the contractor.
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8.5 Pile Installation
8.5.1 General

Construction of pile foundations should be performed in accordance with Section 49 of the
Caltrans Standard Specifications (Caltrans, 2006).

Proper installation of the piles at this site requires careful consideration of several issues
and qualified contractors with prior experience in constructing piles of similar size and type,
and in similar subsurface conditions.

Installation of the precast concrete driven piles shall be observed by a qualified
representative of the Geotechnical Engineer. Hard driving condition should be anticipated
in the lower portion of bedrock as discussed in Section 8.5.2.

8.5.2 Pile Driving

The specified pile tip elevations for the structure are all controlled by the compression
demands on the piles. The specified pile tip elevations are 904 feet for Abutment 1, 879
feet for Bents 2 through 4, and 889 feet for Abutment 5. The pile tip elevations required for
the tension demands of the bents are approximately 19 feet higher at elevations of about
897.8 to 898.8 feet. The pile tip elevations required for the lateral loading requirements are
approximately 8.5 to 19.8 feet above the specified tip elevations.

The upper approximately 5 to 12 feet of bedrock materials consists generally of highly
weathered siltstone and sandstone. Slightly to moderately weathered formational materials
were encountered below the highly weathered materials. Field blow counts (N-values) in
the highly weathered materials were comparable to the alluvial soils above the bedrock.
Significantly higher blow counts were not encountered until the slightly to moderately
weathered formational materials were encountered.

The approximate elevation of the highly weathered bedrock encountered in our current
explorations ranged from 897 feet at Boring 1 (near Bent 2) to 894 feet at Boring 2 (near
Bent 4 and Abut 5). The highly weathered bedrock was up to 12 feet in thickness as
encountered in our borings. Slightly to moderately weathered formational materials were
encountered at approximate elevation 885 to 887 feet. We anticipate the elevation of the
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highly weathered bedrock near Abut 1 to be approximately 910 feet.

At Abuts 1 and 5, the piles the specified pile tip elevations result in an embedment into
bedrock of less than about 5 feet. At Bents 2 through 4 the specified tips (based on the
compression demands) are anticipated to be 5 to 8 feet into the slightly to moderately
weathered bedrock. To satisfy the tension and lateral demands, the piles at Bents 2
through 4 are anticipated to extend approximately 2 to 5 feet below top of the highly
weathered bedrock and not penetrate the slightly to moderately weathered bedrock.

In Section 8.5 under Construction Considerations, we stated that ‘Hard driving conditions
are anticipated in the lower portion of the bedrock’. The lower portion of the bedrock was
referring to the slightly to moderately weathered portion of the bedrock below the upper
highly weathered bedrock.

There is a reasonable potential that the piles could reach nominal compression
demands prior to reaching the specified tip elevation because, based on the as built
data of the existing bridge, there were substantial variation of pile lengths between
Abut. 1 and Abut. 5 and within the same supports. The as-built drawing showed
final tip elevations that varied as much as 16 feet difference within the same support
(existing bent 2). Existing Bents 3 and 4 had final tip elevations within each support
that varied as 13 feet and 10 feet, respectfully. Abut 1 and Abut 5 had final tip
elevations within each same support that varied 9.3 feet and 2.5 feet, respectfully.
We do not anticipate that nominal compression capacity will be achieved prior to
achieving the design tip elevation for lateral or tension demands. If the design tip
elevations for lateral or tension demands are achieved and the nominal
compression capacity is achieved prior to achieving the specified tip elevation, the
concrete pile shall be cut off at the designated elevation in accordance with Section
49 of the standard specifications.

A pile driving criteria for the nominal compression demands should be prepared by the
contractor and approved by the engineer based on the actual hammer and driving system
proposed to be used by the contractor. The pile driving criteria for compression demands
along with the design tip elevations for tension and lateral loads should be used by the
resident engineer when approving the pile installation.
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8.6 Surface Water Control

Ponding of water adjacent to the structure should be avoided. During and after
construction, positive drainage should be provided to direct surface water away from
structures and all excavations toward suitable, nonerosive drainage devices.

8.7 Geotechnical Observation

It is recommended that observation and testing be performed by the geotechnical
engineer’s representative during the following stages of construction:

Grading operations, including excavations, remedial removals and fill placement
Monitoring device installation

Pile installation

When any unusual conditions are encountered
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:.! : : NOTES: : 5 ¢ Bent 3 = "Z" LINE x : o7 LA 101 36.1
: g OIS @ 2
§§§; | 1. 1.4 INCH DIAMETER SAMPLES WERE TAKEN USING A STANDARD 3 R o 3 5/24/07
il = PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE < d = REGISTERED CIVIL ENGINEER DATE
ey ,fgg :i DIAMETER (ID) OF 1.4 INCH AND AN QUTSIDE DIAMETER (OD) OF 2 INCH. '*u BE Be @
2 . d o=l § —_ - -_— - —fs o
s ik 2. 2.4 INCH DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA 1 odo HE f
i 2 i_ 3 o 8!60%=:FI§02)7ST’5‘!; BARREL SAMPLER WITH AN ID OF 2.4 INCH AND AN 4 | ] ¢ PLANS APPROVAL DATE
8 F: ] s . . \ | 1
s = f 3. AN ABOVE-HOLE AUTOMATIC HAMMER SYSTEM WAS USED TO ADVANCE ¢ 5 1s S  H ¢ T SL R SR
i;igii fI|  THE DRIVE SAMPLERS. (140 LB HAMMER, SO-INCH DROP) ! _§¥'§ ) B %I" _ B 4 AGQ0RA"ANITE EATTFORNIA 9130
b . 200 000 !
BENCHMARK: ' !
ENC } ! 1 E1B-2 KLEINFELDER INC
LA County BM ID®#11278 Col-Trans Disc in SE 1 B-1 1370 VALLEY VISTA DRIVE, SUIT
Corner Bridge over 101 Freeway 24 inches E/O CF oo H B : * S14EE 190
33 feet E/O Reyes Adobe MKD {]01-005 1994] t _' —pter- — - t DIAMOND DR, TALIFORNIA 91765
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0 o 916 — | 8]
915 ~Asphait Concrete: approximately 8 inches thick. \\‘\3 [ ] 0
' | ~“\Aggregate Base: opp:'oxnmofely 10 _inches thick. \\§ Sandy Cloy. {CL): yellow brown, moist, with fine to medium sand. s |
§ 5 E ijg ! . 5 \M&ﬂ& d . . . ?\\$ -~ some fine to coarse gravel.
H 5! gg__ T | g! 5 L a10 Silty Clay (CL): brown, moist, with fine to medium sand. \\\\ . — 5
k] g gi B g; g o --_some fine to coorse sond. 5§mm@' 910 7
- = - & o _ o —_ . N 3 \\‘ X B
§E o =1 FIE]L <> i 4 \\\: eondy Eloy HfL): brown, moist, stiff, fine to coarse sand. ‘§
10 — N :‘\\\i
— NN AN — 10
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£ % . N} ] ] i . N fine gravel
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i E 3 z piA - N —
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I 24 ,. o] strata, highly weathered. Bedrock: — b
§ 23 8 g = 3 § ut Upper Topanga Formation (Ttuc): claystone and siltstone, mottled @ §
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B2 I E g i 3 -- increase siltstone. strata, highly weathered. 90 — A
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g . S — 1/03/07 = =
F 3 ; g g % ; gi . Boring Terminated at Elev 885 "
3 H g £ — Groundwater was Measured at 19’ L
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S ELEELL B — 880 3
e 2. 880
& - 3 — 01/03/07
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CALTRANS BRIDGE DESIGN ARS CURVE

ARS v3.0, 2001-2006, Spreadsheet revised by: EZ)
PROJECT INFORMATION
Project Name Reyes Adobe Rd OC COMPUTED ARS CURVES
Project No. Period Standard SDC | R ded
Location Los Angeles County, California T ARS Curve® ARS Curve®
(sec) Sa (g) Sa (g)
INPUT PARAMETERS 0.02 0.500 0.500
Controlling Fault Name Malibu Coast-Santa Monica-Holly d-Raymond 0.04 0.500 0.500
Fault Type Reverse/Thrust 0.06 0.587 0.587
MCE Moment Magnitude 7.50 0.08 0.759 0.759
Distance to Fault 11.00 km 0.10 0917 0.917
Peak Bedrock Acceleration Based on 1996 Seismic Hazard Map 05g 0.15 1.154 i.154
Soil Profile Type D 0.20 1.259 1.259
0.25 1,265 1.265
COMPUTED RESULTS 0.30 1.247 1.247
Peak Bedrock Acceleration Based on Sadigh et al. (1997)' 049 ¢ 0.35 1.219 1.219
Design Peak Bedrock Acceleration (g) 05g 0.40 1.191 1.191
0.45 1,158 1.158
NOTES: 0.50 1.126 1.i26
0.60 1.058 1.100
'Peak Bedrock Acceleration (PBA): 0.70 0.986 1.065
Determined using attenuation relationship by Sadigh et al. (1997) for rock site. 0.80 0.907 1.016
Sadigh recommended no increase for Strike-Slip Fault, 10% increase for Oblique Fault; 0.90 0.840 0.974
and 20% increase for Reverse/Thrust Fault. i.00 0.776 0.931
1.10 0.711 0.853
*Standard SDC ARS Curve: 1.20 0.642 0.770
Based on Caltrans Standard SDC (2004) ARS Curve 1.30 0.585 0.702
for the given Magnitude, Peak Bedrock Acceleration, and Soil Profile Type. 1.40 0.533 0.640
1.50 0.485 0.582
1.60 0.446 0.535
*recommended ARS Curve: 1.70 0.408 0.490
When the bridge is located within 15 km of the controlling fault, the standard SDC ARS Curve was 1.80 0.378 0.454
modified as follows to account for fault rupture directivity effect: 1.90 0.347 0416
- For Periods < 0.5 sec, no increase in Standard SDC spectral acceleration values. 2.00 0.322 0.386
- For Periods > 1.0 sec, Standard SDC spectral acceleration values were increased by 20%. 2.10 0.300 0.360
- For Periods between 0.5 sec and 1.0 sec, spectral acceleration values were linearly interpolated. 2.20 0.282 0.338
2.30 0.264 0.317
2.40 0.247 0.296
2.50 0.229 0.275
25 Lrrrrrrrrerertrrerd 2.60 0216 0.259
LT T PP T TP TP T T T T 270 0.205 0.246
= = Standard ARS Curve 2.80 0.193 0.232
20 Recommended ARS Curve 290 b 0.218
3.00 0.i71 0.205
. 3.10 0.162 0.194
2 320 0.155 0.136
'é. 15 3.30 0.147 0.176
2 3.40 0.140 0.168
g - - 350 0.133 0.160
§ 3.60 0.128 0.154
= 1.0+ N 3.70 0.122 0.146
§ - \\ 3.80 0.i17 0.140
@ ~ 3.90 0.112 0.134
3 4.00 0.106 0.127
0.5 =
- S I
~ s |
00 T TTT0]
0.0 05 1.0 1.5 2.0 25 30 35 4.0
Period, T (sec)
EZ_Caltrans_ARS_Curve v3.0.xls
Kleinfelder Output Sheet

Figure 6
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892.2(3) coapleteness of electronic copies of this plan sheet.
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m , SUIT 0
Abut 5 REES % 180 - 889.0(1) 889.0 R LN AR AR
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APPENDIX A
FIELD EXPLORATION




KLEINFELDER

APPENDIX A
FIELD EXPLORATION

The subsurface exploration program for the proposed bridge consisted of drilling and
logging a total of 3 hollow-stem auger borings and 3 hand-auger borings. The hollow-
stem borings were drilled with a CME-75, truck-mounted drill rig furnished by Jet Drilling
of Signal Hill, California. Borings B-1 to B-3 were advanced to depths ranging from
approximately 31 feet to 46.5 feet below existing grade on January 3, 2007. The borings
were drilled through asphalt; rapid-set concrete was used to patch the holes. Borings
HB-1 to HB-3 were advanced to depths ranging from approximately 1.5 to 3 feet below
existing grade on January 4, 2007. All borings were backfilled with the soil cuttings
when the drilling and excavating was completed. The approximate locations of the
borings are shown on Plate 2.

The Logs of Borings are presented as Figures A-2 through A-7. An explanation to the
logs is presented as Figure A-1. The Logs of Borings describe the earth materials
encountered, samples obtained, and show field and laboratory tests performed. The
logs also show the boring number, drilling date and the name of the logger and drilling
subcontractor. The borings were logged by a Kileinfelder staff engineer using the
Unified Soil Classification System. The boundaries between soil types shown on the
logs are approximate because the transition between different soil layers may be
gradual. Bulk and intact samples of representative earth materials were obtained from
the borings.

A Modified California Sampler was used to obtain relatively undisturbed samples of the
soil encountered. This sampler consists of a 3-inch O.D., 2.4-inch |.D. split barrel shaft
that is driven a total of 18-inches into the soil at the bottom of the boring. The soil was
retained in one inch brass rings for laboratory testing. An additional two inches of soil
from each drive remained in the cutting shoe and was usually discarded after visually
classifying the soil. The number of blows required to drive the sampler the final 12
inches is presented on the boring logs. The California sampler was driven by a 140-
pound hammer with a drop height of 30 inches.

75010/DBA8R045 Page A-1 April 2, 2008
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Disturbed samples were obtained using a Standard Penetration Sampler (SPT). This
sampler consists of a 2-inch O.D., 1.4-inch |.D. split barrel shaft that is advanced into
the soils at the bottom of the drill hole a total of 18-inches. The number of blows
required to drive the sampler for final 12 inches is presented on the Logs of Borings.
The SPT sampler was driven by a 140-pound hammer with a drop height of 30 inches.
Soil samples obtained by the SPT were stored in plastic ziplock bags. Bulk samples of
the sub-surface soils were retrieved directly from the soil cuttings.

75010/DBA8R045 Page A-2 April 2, 2008
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Date Drilled:

Water Depth:

Drilled By: Date Measured:
Drilling Method: Reference Elevation:
Logged By: Datum:
ol T~ §’ > 3
M v .- SN —
c = aE GEOTECHNICAL DESCRIPTION @ o 5]
o [\ [} O\ Q © \_'E' c
=ty = _Q. .5. 4 .E AND o 3 S 9
O 2 =% ~ = — w0
Sea|E| E| 22| S CLASSIFICATION 5 leg| 34
Lol o| o °om pud e leco Do
O | 1 (7p] [ 8 Reae (& o | S0 <{
1 B 108 | 10 DS, SE
2 12 GS
3
M@y @) | @) (5) (6) |(6) (7)
10—
— NOTES ON FIELD INVESTIGATION
1. SAMPLE - Grophicol representotion of somple type os shown below.
Split Spoon - Stondord Penetrotion Test Somple (SPT) ﬂ
Drive Somple - Colifornio Somple (Col) m
Bulk Somple - Obtoined by collecting cuttings in o plostic bog g
Tube Somple - Shelby/Pitcher Tube Somple ﬂ]]]
2. SAMPLE NO. - Somple Number
3. BLOWS/FT - Number of blows required to odvonce sompler 1 fool (unless o lesser distonce is specified).
Somplers in generol were driven into the soil ot the bottom of the hole with o stondord (140 Ib) hommer dropping o slondord 30 inches.
Drive somples collected in bucket ouger borings moy be obtoined by dropping non-stondord weight from vorioble heights.
When o SPT sompler is used the blow count conforms to ASTM D-1586.
SCR/RQD - Somple Core Recovery (SCR) in percent (%) ond Rock Quolity Designotion (RQD) in percent (%). RQD is defined os the
percentoge of core in eoch run which the spocing between notural froctures is greoter thon 4 inches. Mechonicol breoks of the core
ore not considered.
4. GRAPHIC LOG - Stondord symbols for soil ond rock types, os shown on plote B-1b.
5. GEOTECHNICAL DESCRIPTION '
Soil - Soil clossificotions ore bosed on the Unified Soil Clossificotion System per ASTM D-2487, ond designotions include consistency, moisture,

color and other modifiers. Field descriplions hove been modified to reflect results of loborotory onolyses where deemed oppropriote.

Rock - Rock clossificotions generolly include o rock type, color, moisture, minerol constituents, degree of weothering, olterotion, ond
the mechonicol properties of the rock. Fobric, lineotions, bedding spocing, foliotions, ond degree of cementotion ore olso presented

where oppropriote.

Description of soil origin or rock formotion is ploced in brockets ot the beginning of the description where opplicoble, for exomple, Residuol Soil.

6. DRY DENSITY, MOISTURE CONTENT: As estimoted by loborotory or field testing.

7. ADDITIONAL TESTS ~ (Indicotes somple tested for properties other thon the obove):

MAX - Moximum Dry Density SG
GS - Groin Size Distribution HA
SE - Sond Equivolent AL
Et - Exponsion Index Rv

CHEM - Sulfote ond Chioride Content, pH, Resisfivity CN

PM - Permeobility Ccu

UU - Unconsolidoted Undroined Trioxiol co

- Specific Grovity PP -
- Hydrometer Anclysis WA -
- Atterberg Limits bs -
- R-Volue cP -
- Consolidotion uc -
- Consolidotion Undrained Trioxiol T-
- Consolidoted Droined Trioxiol

Pocket Penetrometer
Wosh Anolysis

Direct Shear

Collopse Potentiol
Unconfined Compression
Torvone

8. ATTITUDES - Orientotion of rock discontinuity cbserved in buckel ouger boring or rock core, expressed in strike/dip ond dip ongle,
respeclively, preceeded by o one-letter symbol denoting noture of discontinuity os shown below.

B: Bedding Plone J: Jointing C: Contoct

F: Foult S: Sheor

B KLEINFELDER
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

PRIMARY DIVISIONS GROUP SYMBOLS SECONDARY DIVISIONS
w CLEAN bo o o -
zé)la‘z( gSRgV.ELS Gw OO, WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITTLE OR NO FINES
2 =4 W HAN TveTeYy
w 825z7%% (L3S ) GP )@ ® @] POORLY GRADED GRAVELS OR GRAVEL-SAND MIXTURES. LITTLE OR NO FINES
= b= > -0:17) . +®,
Q © w = ONENG
n ugﬁ ggogb’v GRAVEL ] b SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES
g Fgv uEsT wiTH
-4 ) < FINES GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES
' I
by 2 o
S @
& fuin e CLEAN Sw WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES
[ v SANDS
w98 291 (LESS THAN)
g & E.': é,_ug ;% 5% FINES sP POORLY GRADED SANDS OR GRAVELLY SANDS, LITTLE OR NO FINES
o = W= W
S g JESC S, SANDS M SILTY SANDS, SAND-SILT MIXTURES
= g3~ WITH
-
] FINES sc CLAYEY SANDS, SAND-CLAY MIXTURES
- L INORGANIC SILTS, VERY FINE SANDS, ROCK FLOUR, SILTY OR
§ 3N o Q CLAYEY FINE SANDS
" wE <y SELiy oL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY CLAYS,
2 Seu 83 g3%ug SANDY CLAYS, SILTY CLAYS, LEAN CLAYS
[P T =
Z 7° * = oL [ 1111 ] orGANIC SILTS AND ORGANIC SILT-CLAYS OF LOW PLASTICITY
9 z.%'é,’ - wH INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SANDS OR
3 3.0 2 xQ SILTS, ELASTIC SILTS
4 .I_Z'L’ 8y Oy ww
S "n8 * 23wz cH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
w 5 o u§
W aegq S0 52 &
2 Cx™ = SF 1777204472
£ 8g o OH "’/i’_//”/ff'_"’/_’: ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS
3 HIGHLY ORGANIC SOILS PT PEAT, MUGK AND OTHER HIGHLY ORGANIC SOILS
SANDSTONES ss E=E=3
e SILTSTONES SH
253
ek CLAYSTONES cs
FES
o 3 LIMESTONES s
SHALE st

CONSISTENCY CRITERIA BASED ON FIELD TESTS

POCKET **
CONSISTENCY: TORVANE PENETROMETER
T TY: - . *  NUMBER Of BLOWS
RELATIVE DENSI COARSE-GRAINED SOIL FINE-GRAINED SOIL OF 540 POURD. FAMMER
FALLING 30 INCHES
RELATVE SPT * RELATIVE CONSISTENCY SPT UNS":EA"\:ED gg‘jg:g’;fv% 10 DRVE A 2 INCH 0.0.
1TY ) 1
DENSIT (¥ blows/f) DENSITY (%) (# blows/1) | SIRENGTH (tsf) | STRENGTH (tsf) $hu BuRREL ‘aupLeR
(ASTM=1586 STANDARD
Very Loose <4 0 - 15 Very Soft <2 <0.13 <0.25 PENETRATION TEST)
Loose 4 - 10 15 - 35 Soft 2 -4 0.13 - 0.25 0.25 - 0.5
** UNCONFINED
. Medium Stiff 4 - 8 0.25 - 05 0S5 - 1.0 COMPRESSIVE
Medium Dense 10 - 30 35 - 65 STRENGTH IN
Stiff 8 - 15 05 - 1.0 10 - 20 ;%:‘g/?gon POCKET
_ _ ]
Dense 30 - 50 65 - 85 Very Stiff 15 - 30 | 10 - 20 20 - 40 PENETROMETER
Very Dense >50 85 - 100 Hoard >30 >2.0 >4.0
MOISTURE CONTENT CEMENTATION
DESCRIPTION FIELD TEST DESCRIPTION FIELD TEST
Dry Absence of moisture, dusty, dry to the touch Weokly Crumbles or breoks with hondling or slight finger pressure
Moist Domp but no visible woter Moderately Crumbies or breoks with consideroble finger pressure
Wet visible free woter, usuolly soil is below woter tobie Strongly Will not crumble or breok with finger pressure

B KLEINFELDER

EXPLANATION OF LOGS

PLATE
A-1b
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Date Drilled: 1/3/07 Water Depth: >36.5 feet
Drilled By: Jet Drilling Date Measured: 1/3/2007
Drilling Method: 8" Hollow Stem Auger Elevation: 916 feet (approx.)
Logged By: M. Janousek Datum: MSL
o & 2|, SOIL DESCRIPTION o | o
TR AND P
£ o |22 o | 2 |25 2
EEE' 5. g 5 -é CLASSIFICATION g ol% £ £ %
mon |Alaj @ | & A&8Z0 < =
= Asphalt Concrete: approximately 8 inches thick. Analytical
915 - e Aggregate Base: approximately 10 inches thick. P yt_
- 2 8 4;' Artificial Fi R Analytical
3 5 rtificial Fill 1A! !. Analytical
-, 4/’ \Silty Sand (SM): yellow, moist, fine to coarse grained, trace clay. /- Analytical
Silty Clay (CL): brown, moist, with fine to medium sand.
5 .
010 g 17 - some fine to coarse sand. 116 137 Anﬂ{lcal

Alluvium (Qa):

Sandy Clay (CL): brown, moist, stiff, fine to coarse sand.

-- very stiff, increase fine to coarse sand.

109 1 18.2 GS,CN

Silty Sand (SM): olive brown, moist, dense, fine to coarse grained,

with fine gravel, some silt, trace clay.
-- (18% passing No. 200 Sieve)

-~ decrease gravel.

WA

Bedrock:

Upper Topanga Formation (Ttuc): claystone and siltstone, mottled
orange and gray, very stiff, thin-bedded, includes few thin sandstone

strata, highly weathered.

-- increase siltstone.

-- gray, hard, moderately weathered.

97 1259 DS

Proposed West Side Widening

k KLEINFELDER Reyes Adobe Road OC

Agoura Hills, CA

GEQTECH DB_75010-2 REYES ADOBE INTERCHANGE UPDATED 5-07.GPJ KA RDLND.GDT 5/29/07

PROJECT NO. 75010-2

LOG OF BORING B-1

PLATE

A-2a

Drafted By: Reviewed By:

Note: The boundaries between soil types shown on the logs are approximate as the transition between different soif layers may be gradual.




GEQTECH DB _75010-2 REYES ADOBE INTERCHANGE UPDATED $5-07.GPJ KA RDLND.GDT 5/29/07

JE| B SOIL DESCRIPTION
CEIR-E R AND | g =
S A - oty B
s Eg g E —% -§ ' CLASSIFICATI(?N % <lE % § 2
mla |4la]l m | S (Continued From Previous Page) a8=38] <@
880 12| 39
Total Depth: 36.5 feet.
Groundwater not encountered.
Boring backfilled with soil cuttings and capped with Quickset Cement,
Proposed West Side Widening PLATE
k KLEINFELDER Reyes Adobe Road OC
A Hills, CA
goura Hills, A-2b
PROJECT NO. 75010-2 LLOG OF BORING B-1

Note: The boundaries between soll types shown on the logs are approximate as the transition between different soil layers may be gradual.



GEOTECH DB_75010-2 REYES ADOBE INTERCHANGE UPDATED 5-07.GPJ KA RDLND.GDT 5/29/07

Date Drilled: 1/3/07 Water Depth: 19 feet
Drilled By: Jet Drilling Date Measured: 1/3/2007
Drilling Method: 8" Hollow Stem Auger Elevation: 916 feet (approx.)
Logged By: M. Janousek Datum: MSL
ol 2| 3 SOIL DESCRIPTION
HE | 8 AND 2| g =
£54 |glel ¢ g CLASSIFICATION PR} é Ea
se8 |88 2 | & 5858 38
7] Artificial Fill (AD):
~ .
915 gl ! _ Sandy Clay (CL): yellow brown, moist, with fine to medium sand. Analytical
— 2 Analytical
3 -- some fine to coarse gravel. An:lzthggl
= Analytical
i 5 [ 97 {201 Analytical
910 :mm 64 20 CN
- 10
B 7{ 10
905 1 Alluvium (Qa):
[ N Sandy Clay (CL): brown, moist, stiff, with fine to medium sand,
: - trace fine gravel.
- 15
000 8| 32 . ) 104 {169 DS
—‘m -- very stiff, fine to coarse sand, increase fine gravel,
k _ , %
¥ Silty Sand (SM): brown, wet, very dense, fine to coarse grained,
L ' with fine gravel, trace clay, some cobbles up to 5 inches diameter.
L 805 tE 91 69 | . . WA
. — (13% passing No. 200 Sieve)
] Bedrock:
i 7 Upper Topanga Formation (Ttuc): claystone and siltstone, mottled
. orange and gray, very stiff, thin-bedded, includes few thin sandstone
25 strata, highly weathered,
™ 10| A (Cobble from silty sand layer lodged in auger tip @ 22 feet. Therefore,
890 no samples obtained from 25 and 30 feet depths. Classification
- - performed by visual observation of cuttings obtained directly from
| n augers.)
30| Na AL
I-885 -1
Practical refusal @ 31 feet.
Groundwater encountered @ 19 feet.
Boring backfilled with soil cuttings and capped with Quickset Cement.
Proposed West Side Widening PLATE
k KLEINFELDER | Reyes Adobe Road OC
Agoura Hills, CA A3
PROJECT NO. 75010-2 LOG OF BORING B-2

Drafied By: Reviewed By:

Note: The boundaries between soil types shown on the logs are approximate as the transition between different solt layers may be gradual.




GEOTECH DB_75010-2 REYES ADOBE INTERCHANGE UPDATED 5-07.GPJ KA RDLND.GDT 5/29/07

Date Drilled: 1/3/07 Water Depth: >46.5 feet
Drilled By: Jet Drilling Date Measured: 1/3/2007
Drilling Method: 8" Hollow Stem Auger Elevation: 924 feet (approx.)
Logged By: M. Janousek Datum: MSL
o2 2| . SOIL DESCRIPTION ol e
sos [B2] ¢ | £ CLASSIFICATION A 88 £,
&8 £ ElC B
s2E 185 2 |5 823 3¢
= Asphalt Concrete: approximately 8 inches thick. _
. . - = — Analytical
- «f°] Asgregate Base: approximately 20 inches thick. )
HE s
- ] 3 7/ Artificial Fill (AD): Analyilicy:l?akv.
o204 [4B Silty Clay (CL): yellow, moist, with fine to medium sand, trace fine /" SE, CHEM
avel.
[ 5 Silty Sand (SM): brown, moist, medium dense, fine to coarse
- S| 27 grained, some coarse gravel, with clay. 107 {113 GS
[ ] - yellow brown, increase gravel.
915 -1
- 10
- 6| 27 — trace gravel, decrease clay. 105 ] 17.8
-910 Silty Clay (CH): mottled yellow and gray, moist, medium stiff, with
L 15 / fine to coarse sand.
| 71 7 %
[ 8] 15 / AL
[ % -- stiff, decrease sand.
905 — /
L 20 /
9| 14 / AL
- - % -- trace coarse gravel.
5 - / Alluvium (Qa):
o0 “7# Clayey Sand (SC): brown, moist, medium dense, fine to coarse
2 / grained, with fine gravel.
tE 10f 18 %
895 Bedrock:
30 Upper Topanga Formation (Ttuc): claystone and siltstone, mottled
—-mm] 1] 28 orange and gray, very stiff, thin-bedded, includes few thin sandstone 95 |24.8 DS
_ strata, highly weathered.
_890 —
Proposed West Side Widening PLATE
k KLEINFELDER | Rreyes Adobe Road OC
Agoura Hills, CA
goura Hills, A-da
PROJECT NO. 75010-2 LOG OF BORING B-3

Drafted By:

Reviewed By:

Note: The boundarles between sofl types shown on the logs are approximate as the transition between different soil layers may be gradual,



GEOTECH DB_75010-2 REYES ADOBE INTERCHANGE UPDATED 5-07.GPJ KA RDLND.GDT 5/29/07

NE: - SOIL DESCRIPTION _
sco |85 ¢ | £ CLASSIFICATION a_|28 £,
888 (BBl &2 | & . . 25|28 T3
dla |3)d] @ | & (Continued From Previous Page) aelss]l <&
2l 3 Bedrock: )
Upper Topanga Formation (Ttuc): claystone and siltstone, mottled
- orange and gray, very stiff, thin-bedded, includes few thin sandstone
strata, highly weathered. (continued)
-- hard.
885
40
13( 61 112 1 14.1 DS
-- gray, slightly weathered, unoxidized.
-880 -
45
iE 14| 62
Total Depth: 46.5 feet.
Groundwater not encountered,
Boring backfilled with soil cuttings and capped with Quickset Cement.
|
Proposed West Side Widening PLATE
k KLEINFELDER Reyes Adobe Road OC
Agoura Hills, CA A-4b
PROJECT NO. 75010-2 LOG OF BORING B-3

Note: The boundaries between soll types shown on the logs are approximate as the transition betwecen different solf layers may be gradual.




YES ADOBE INTERCHANGE UPDATED 5-07.GPJ KA RDLND.GDT 5/29/07

GEOTECH DB 75010-2 RE

Date Drilled: 1/4/07 Water Depth: > 1.5 feet
Drilled By: Date Measured: 1/4/2007
Drilling Method: ~ Hand-Auger Boring Elevation: 938 feet (approx.)
Logged By: M. Janousek Datum: MSL
o2l SOIL DESCRIPTION R
§ & 2 '§ AND % ® °§' El
Sca [BE] £ CLASSIFICATION AlEE £,
s 8 g <13 %
228133 8 883 38
] Artificial Fill (Af):
5 1 (] Silty Sand (SM): brown, moist, fine to coarse grained, trace clay, with Analytical
i ] 7 roots and leaves.
g 2 (o —\~ increase clay, with cobbles up to 8§ inches diameter. Va Analytical
Hand-Auger Boring terminated at 1.5 feet. Refusal encountered due to
035 presence of oversize cobbles.
Proposed West Side Widening PLATE
k KLEINFELDER Reyes Adobe Road OC
Agoura Hills, CA A5
| PROJECT NO. 75010-2 LOG OF BORING HB-1

Drafted By: Reviewed By:

Note: The boundaries betwecn soll types shown on the logs are approximate as the transition between different soil laycrs may be gradual.




-07.GPJ KA RDLND.GDT 5/29/07

REYES ADOBE INTERCHANGE UPDATED §

GEOTECH DB _75010-2

Date Drilled: 1/4/07 Water Depth: > 1.5 feet
Drilled By: Date Measured: 1/4/2007
Drilling Method: Hand-Auger Boring Flevation: 926 feet (approx.)
Logged By: M. Janousek Datum: MSL
g 2. SOIL DESCRIPTION ol =
s [5%] 2 AND g ey I
ggg BlE -§ CLASSIFICATION % Bk g g 2
oo |a|a| & 58538 <&
i Artificial Fill (Af):
5 | Silty Sand (SM): brown, moist, fine to coarse grained, with fine gravel, Analytical
925 A , 27 \with roots. Va _
2 Clayey Sand (SC): yellow brown, moist, fine to coarse grained, with Analytical
\cobbles up to 6 inches diameter. /—
Hand-Auger Boring terminated at 1.5 feef. Refusal encountred due to
presence of oversize cobbles.
Proposed West Side Widening PLATE
k KLEINFELDER Reyes Adobe Road OC
Agoura Hills, CA A6
{ PROJECT NO. 75010-2 LOG OF BORING HB-2

Drafted By: Reviewed By:

Note: The boundarics between soil types shown on the logs arc approximate as the transition between diffcrent soil laycrs may be gradual,




Date Drilled: 1/4/07 Water Depth: >3 feet
Drilled By: Date Measured: 1/4/2007
Drilling Method:  Hand-Auger Boring Elevation: 924 feet (approx.)
Logged By: M. Janousek Datum: MSL
ol 2 SOIL DESCRIPTION
§El ¥ 2| 8§ =
g NI AND g E g :
= L2 = g .
EE -g- g g -§ CLASSIFICATION % glg g § g
mon |Blal 8 asZo <
T14 Artificial Fill (Af):
Yl ;' Silty Sand (SM): brown, moist, fine to medium grained. Analytical
] — gray brown. .
| _Eﬁ 2 i ] — yellow brown, with fine gravel. Analytical
A 5 %% Sandy Clay (CL): yellow brown, moist, fine to medium sand, some fine Analytical
458 4 7, gravel Analytical
-920 Total Depth: 3.0 feet.
Boring backfilled with soil cuttings.
g
&
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g
3 Proposed West Side Widening PLATE
2 k KLEINFELDER Reyes Adobe Road OC
3 ill
E Agoura Hills, CA A7
2| PROJECT NO. 75010-2 LOG OF BORING HB-3

Drafted By: Reviewed By:

Note: The boundaries between soll types shown on the logs are approximate as the transition between different soil layers may be gradual,
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed on representative intact and bulk soil samples to
estimate engineering characteristics of the various earth materials encountered.
Testing was performed in accordance with one of the following references:

1) ASTM Standards for Soil Testing, latest revisions
2) Caltrans California Testing Methods (CTM), latest revisions

LABORATORY MOISTURE AND UNIT WEIGHT DETERMINATIONS

Natural moisture content and dry unit weight tests were performed on soil samples
collected from the borings in accordance with ASTM D2216-92 and D2937-94,
respectively. The results are presented on the Logs of Borings and are summarized in
Table B-1, Moisture and Unit Weight.

SIEVE ANALYSES

Sieve analyses were performed on two samples of the materials encountered at the site
to evaluate the grain size distribution characteristics of the soils and to aid in their
classification. Tests were performed in general accordance with ASTM Test Method D
422. Results of these tests are presented as Plate B-1, Grain Size Distribution.

WASH SIEVE

The percent passing #200 sieve of two selected soil samples were performed by wash
sieving in accordance with ASTM Standard Test Method D 1140-92. The test results
are summarized in Table B-2, Wash Sieve Test Results.

PLASTICITY INDEX

Plasticity index testing was performed on two soil samples to evaluate the plasticity
characteristics and to aid in the classification of the soils. The tests were performed in
accordance with ASTM Standard Test Method D 4318. The results are presented as
Plate B-2, Plasticity Chart.

75010/DBA8R045 Page B - 1 April 2, 2008
Copyright 2008 Kleinfelder
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DIRECT SHEAR

Direct shear tests were conducted on four relatively undisturbed soil samples in
accordance with ASTM Standard Test Method D 3080-90 to evaluate the shear strength
parameters of the materials. Prior to shearing, the samples were soaked with water to
saturation or near saturation moisture contents. The in-situ dry density and moisture
content of the sample is presented in Table B-1 and on the boring logs. The test results
are presented as Plates B-3 through B-6, Direct Shear Test.

CONSOLIDATION

Consolidation testing was performed on two select, relatively undisturbed samples. The
tests were performed in general accordance with ASTM Standard Test Method D 2435.
The test results are presented as Plates B-7 and B-8, Consolidation Test. The specimen
was inundated at 2.14 ksf which corresponds to approximately 15 to 20 feet of
overburden for a finished grade condition.

R-VALUE TEST

R-value testing was performed on one sample of the near-surface soils encountered at
the site. The test was performed in general accordance with Caltrans Standard Test
Method 301. The test result is presented in Table B-3, R-Value Test Result.

CORROSIVITY TESTS

A series of chemical tests were performed on one selected sample collected from a
depth between approximately 2.5 to 5.0 feet below the existing grade to estimate pH,
resistivity, and sulfate and chloride contents. The test results may be used by a
qualified corrosion engineer to evaluate the general corrosion potential with respect to
the construction materials. The results of the tests are presented in Table B-4,
Corrosion Test Results.

75010/DBA8R045 Page B - 2 April 2, 2008
Copyright 2008 Kleinfelder
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Table B-1
Moisture and Unit Weight
Depth Dry Unit Weight Moisture Content
Boring (ft) (pcf) (%)
B-1 5 116 13.7
B-1 10 109 18.2
B-1 30 97 25.9
B-2 15 104 16.9
B-3 5 107 11.3
B-3 10 105 17.8
B-3 30 95 24.8
Table B-2
Wash Sieve Test Results
Percent Passing No. 200
Boring Depth (ft) Sieve
B-1 16 10
B-2 20 13
Table B-3
R-Value Test Result
Boring Depth (ft) R-Value
B-3 25-5 20
Table B-4
Corrosion Test Results
Depth Sulfate Chiloride Resistivity
Boring (ft) PH (ppm) (ppm) (Q-cm)
B-3 25-5 7.8 14 63 1100
75010/DBA8R045 PageB -3 April 2, 2008
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SIEVE ANALYSIS HYDROMETER ]

U.S. STANDARD SIEVE SIZES
3" 15" 314" 3/8" #4 #10 #16 #30 #60 #100 #200

100 | | | O i ) ] | 0
N
90 10
N
80 \ 20
70 \\ \ 30
o
% 60 \ \ 40 %
% \ o
2 N %
& 50 50
2 2
O O
i 40 60 E
. R\l -
& 30 70 §
20 80
10 90
0
10 1 0.1 0.01 0.001
GRAIN SIZE (rm)
VE
SRAVEL .SAND SILT CLAY
coarse fine coarse [ medium fine
Symbol Sample Depth (ft) Description Classification
® B-1 10.0 Sandy Clay CL
@ B-3 5.0 Silty Sand SM
Proposed West Side Widening PLATE
Reyes Adobe Road OC
k KLEINFELDER Agoura Hills, CA
GRAIN SIZE DISTRIBUTION B-1
| PROJECT NO. 75010-2
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CLl-M] i
0 OL
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LIQUID LIMIT (LL)
Sample | Depth (ft) LL (%) |PL (%) |PI (%) [LI{-) Description
®| B4 6.0 33 12 21 Sandy Clay (CL)
X B-2 30.0 53 25 28 Weathered Bedrock (CH)
Al B3 16.5 52 28 24 Silty Clay (CH)
* B-3 20.0 53 28 25 Silty Clay (CH)
LL - Liquid Limit PI - Plasticity Index
PL - Plasticity Limit LI - Liquidity Index
Unified Soil Classification
Fine Grained Soil Groups
LL<50 LL>50

Inorganic clayey silts to very fine sand

Inorganic silts and clayey silts

ML| of slight plasticity MH | of high plasticity
CL gg&'ﬁl";igf;g 1:ig low to CH | Inorganic clays of high plasticity

OL | low plasticity

Organic silts and organic silty clays of]

Organic clays of medium to
OH hig plasticlyty, organic silts

l‘ KLEINFELDER

L PROJECT NO. 75010-2

Proposed West Side Widening
Reyes Adobe Road OC
Agoura Hills, CA

PLASTICITY CHART
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NORMAL STRESS - ksf
Test type controlled - strain test Boring B-1
Rate of shear - in/min 0.004 Depth - ft 30.0
Normal Stress - psf 2000 4000 6000 Description Weathered Bedrock
Peak Shear - psf 2016 | 2348 4560 Classlfication Upper Topanga Formation
Ultimate Shear - psf 1356 | 2316 3960 ® Peak @ _Ultimate
Friction Angle - deg 32 33
itial Moi Content : 25.99
Initial Molsture Content : 25.9% Cohesion - ksf 0.500 0.000
Initial Dry Density : 97 pcf )
Final Moisture Content : 28.1 %
Proposed West Side Widening PLATE
Reyes Adobe Road OC
B KLEINFELDER A e oA
DIRECT SHEAR TEST B-3
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NORMAL STRESS - ksf
Test type controlled - strain test Boring B-2
Rate of shear - in/min 0.004 Depth - ft 15.0
Normal Stress - psf 1000 2000 .4000 Description Sandy Clay
Peak Shear - psf 1368 | 1608 2556 Classification cL
Ultimate Shear - psf 1044 | 1368 2340 ® Peak X Ultimate
Friction Angle - deg 24 24
Initial Moist Content : R:
nitial Moisture Content : 16.9% Cohesion - ksf 0.900 0.600
Initial Dry Density : 107 pcf
Final Moisture Content : 26.6%
Proposed West Side Widening PLATE
Reyes Adobe Road OC
k KLEINFELDER Agoura Hills, CA
DIRECT SHEAR TEST B-4
L PROJECT NO. 75010-2




B8 KLEINFELDER

L PROJECT NO. 75010-2

Reyes Adobe Road OC
Agoura Hills, CA

DIRECT SHEAR TEST
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NORMAL STRESS - ksf
Test type controlled - strain test Boring B-3
Rate of shear - in/min 0.004 Depth - ft 30.0
Normal Stress - psf 2000 4000 6000 Description Woeathered Bedrock
Peak Shear - psf 1692 | 2652 3036 Classification Upper Topanga Formation |
Ultimate Shear - psf 1128 | 2064 | 2412 ® Peak @ Ultimate
Friction Angle - deg 19 18
itial Moi Content : .89
Initial Moisture Content : 24.8% Cohesion - ksf 1.120 0.600
Initial Dry Density : 95 pcf
Final Moisture Content: 28.59%
Proposed West Side Widening PLATE
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NORMAL STRESS =~ ksf
Test type controlled - strain test Boring B-3
Rate of shear - in/min 0.004 Depth - ft 40.0
Normal Stress - psf 2000 4000 6000 Description Weathered Bedrock
Peak Shear - psf 1860 | 2664 4320 Classification Upper Topanga Formation
Ultimate Shear - psf 1212 2052 2940 ® Peak @ Ultimate
Friction Angle - deg 25 23
- . ) :
Initial Moisture Content : 14.0% Cohesion - ksf 0.840 0.350
Initial Dry Density : 112 pcf
Final Moisture Content : 29.9 %
Proposed West Side Widening PLATE
Reyes Adobe Road OC
m KLEINFELDER Agoura Hills, CA
DIRECT SHEAR TEST B-6
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PRESSURE ( ksf)
*Note: Sample was Inudated at 2.14 ksf
Sample B-1
Depth 10.0 Initial Moisture Content : 18.2 %
Description Sandy Clay Initial Dry Density : 109 pcf
Classification CL Final Moisture Content: 19.4 %
Proposed West Side Widening PLATE
Reyes Adobe Road OC
k KLEINFELDER Agoura Hills, CA
CONSOLIDATION TEST B-7
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CONSOLIDATION TEST
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*Note: Sample was inudated at 2,14 ksf
Sample B-2
Depth 5.0 Initial Moisture Content : 20.1 %
Description Sandy Clay Initial Dry Density : 97 pcf
Classification CL Final Moisture Content : 19.0 %
Proposed West Side Widening PLATE
Reyes Adobe Road OC
k KLEINFELDER Agoura Hills, CA
B-8
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Appendix C

Including:

1. Axial Pile Capacity Analysis (APILE)
Abutment 1, Bents 2 and 3, Bent 4, Abutment 5
2. Lateral Pile Capacity Analysis (LIPLE)
Abutment 1, Bents 2 and 3, Bent 4, Abutment 5
3. Slope Stability Analysis (SLIDE)
Cross Section A-A North
Cross Section A-A South
Cross Section B-B

KLEINFELDER

EXPECT MORE®
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LPILE Plus for Windows, Version 5.0 (5.0.11}

Anelysis of Individual Piles and Drilled Shaftas
Subjacted to Latersl Loading Using the p-y Method

(c) Copyright ENSOFT, Inc., 1995~200§
All Righta Reserved

‘This program is

Youvuei Zhov
Kleifalder

Path to file location

licensed to:

Hame of ipput deta file: ASp23Smem. 1pd
Neme of output filer ASp25mem. 1po
Name of plot eutput filter ASp2Smm. 1pp

Name of runtime

file: ASp2Sewm. lpx

Vr\YZhou\Projects\75010\Analys S a\LPILE\AS

Time ond Date of Analysis

Date: May 30, 2007 Time: 13:29:41}

Problem Title

A8, pinned head,

1.0 inch

Progxam Options

Units Used in Computations ~ US Customnry Units, inches, paunds

Basic Program Optiens:

Anslysia Type 11

~ Computation of lLataral Pile Response Using Usez-specified Constant EY

Computation Options:

e

Only intornally-gensrated p-y curves used in enalysis
Analysis does not uss p-y multipliers {individual pile or shaft artion only)
Analysis asaumes no sheax reoaiztance at pile ti

23 ion of pile-top deflection vs.

Analysiz

pile.cabedment length

Ho computation of foundation stiffness matrix elements
output pile response for full longth of pile

Anslysis essumes no soil movements acting on pile

No sdditional p-y curves to be conputed at ussr-specified deptha

Solution Control Parsmoters:

~ Number of pile increments -
~ Maximum nugbez of iterstions allowed = 200
- Deflection tolerance for convergencs =
= Mazimum allowsble daflection -

200

1,0000E-05 in
1.00002401 in

2rinting Opticns:
- Vsiues of pile-hcad deflection, bending moment, shear force, and

sei} reaction ere printed for full lonqgth of pile.
~ Printing Increment (spacing of cutput points) = 1

Pile Structural Propertics and Geomstry

Pile Length .
Depth of ground

Slope angle- of greund surface

L4 429.80 in
surface balow top of pile » -86.20 in
- 25.00 dag.

Structural properties of pile defined using 2 points

Point Depth Pile Moment of rile Modulus of
X Dismeter Inertia Area Blasticity
in n in**4 3q.in 1bs/5q.4n

b3 0.0000  15,00000000 1242.5000 176.7000 4300000,
H 500.0000 15.00000000 1242.5000 176.7000 4300000,
So0il and Rock layering Informstion

The soil profile is modslled using 6 layars

Leyer 1 is asnd, p-y criterio by Reese et al., 19T

pistance from top of pile to tep of layer - -86.200 in

Distance from top of pile to bottom of layex ~ 299.800 in

p-y subgzade modulua k for top of s0il layer = 4000 lba/int*3

p-y svbgrade modulus k for bottom of leyer = <000 1bs/in**3

ROTE: Intornsl default values for p-y subgrede modulus will be computed Cor

the above soil layer.

Layar 2 iz stiff clay without fres watar

pistance fxom top of pile to tep of layer - 249.800
pistanre from top of pila to bottom of layer » 333.800
Layer 3 is stiff clay with watar-induced czosion

Distance fxom top of pila to top of layer - 333,200
Distance fzom top of pilc to bottom of layer = 357.900
p-y subgrsda modulus k for top of soil layezr » . 000
p~y subgrade modulus X for bottom of layer * . 000

in
in

in
in
1bs/in**3
1bs/in=*3

Poge: L
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HOTE: Internsl dafault valuos for p-y subgtad dulus will dbe for
the abovs 30i1 layer.

Layer 4 is sand, p-y criteria by Rocse ot al., 1974
»

Distance from top of pile to top of lsyax 357,800 in
Distance from top of pile to bottom of layar = 417.800 in
P~y subgrade medulus k for top of aoil layer = -000 lba/in*+3
p-y subgrade modulus k for bottom of layer .000 1bs/in?*3

NOTE: 1Internsl dafsult values for p-y subgrade modulus will be computed for
the abova soil layex.

Layer 5 ia ailt with coheaion and friction
Distance from top of pilo to top of layer
Distance from top of pile to bottom of layer
p-y subgrade modulus k for top of aoil layer
p-y subgrado modulus k for bottom of layar

417.800 in
477.800 In
-000 1bs/in**3
+000 1bs/in"*3

NOTE:  Internal defsult values for p-y subgrads modulus will be computed for
tho above soil lay:

Layes & is ailt with cohesion and friction
Diszance from top of pile to top of layer
Distance from top of pile to bottom of laysr
p-y subgrado modulus x for top of soil layer
p-y subgrade modulus X for bottom of layer

472,800 in
600.000 in
-000 lbs/ln**3
.000 lhs/in**3

NOTE: Intornal defoult values for p-y subgrade modulus will be computed for
tho above soil layer.

{Depth of lowast loyar axtonds 170.20 in below pile tip)

Effective Unit Weight of Soil vs. Depth

Distribution of effoctlve unit weight of soll with depth
43 defincd using 12 points

Point Depth X Eff. Unit Weight
No. in lbs/in**3

-06.20 .07234
07234
+07234
+0723¢
.03623
. 03623

[
HOVAVAVEWNW

[ 2ol
~

shesr Strength of Soils

Distribution of shear strength paramstecs with depth
defined using 12 points

Point Depth X Cahesion ¢ Angle of Pxiction ROD
Ro. in 1bs/in*~2 Deg. )
1 -$6.200 . 00000 30,00 ——m——
2 249,000 -00000 30.00 v
3 249,300 6.25000 .00 —————
4 333,800 6.25000 .00 —————
s 333.8300 6.2%000 .00 wm—————
6 357,800 6.25000 .00 —————
7 357.800 - 00000 30,00 m————
L] 417.600 .00000 30.00 —————
9 417,800 5.56000 25,00 ———
10 477.800 5.56000 25.00 ————— m———
11 477.800 3.47000 32,00 —————— -
12 600, 000 3.47000 32.00 —————— —————
Notoa:

{1} Cohesion = unlaxial comprossive strength for rock materials.

{2) Values of K30 ate reported for clay strata.

i3) Dafsult values will be generated for B50 when input values aze 0.
{4) RQD and k_zm azo repostod only for weak rock strata.

Loading Type

sStatic loading ciiteria was used for computation of p-y curves

Pile-hasd loading and Pilc-head Pixity Conditiona

Numbox of loads specified = 1
Losd Caac Numbar 1

tile~head boundary conditions are Displacemont and Moment (B¢ Type 4)

Deflaction at pile head = 1.000 in
Bending moment at pilo head = . 000 in-)bs
Axial load st pile head - $0000.000 lbs

Yage: 2
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Computad Valuas of Load Distzibution and Deflectien
for Lateral Loading for Load Case Number 1

?ile-head beundary conditions are thhcmnt and Moment (BC Type 4}

Spacificd deflection at pile head 1. 000000 in
Specificd monent at pile haad - in-1bs
Spacified axisl load at pile head = 90000 000 ibs
DPepth Deflect. Mosment Sheax Slope Total Soll Res
X Yy L v s Stress P
in in 2bs-4in 1bs Rag.  ibs/4n**2 1bs/in
0,000 1.000000 0.0000 35961.6920 -.0167638 509.337%  -493.7216
2.1¢ -96397¢ 79407, 0)02 38896.5702 -.0167479 983.6558
4.29%8 +928018 156472, 33787.7231  -.0167004  1453.0397
6. 447 992196 231007. 32628.114% -.0166225 1904.2275  -551,0692
$.596 856574 303136. 31418.7098 -.0165151 2339.1440  -~574,4823
10. 745 -82121¢ 372513. 30158.4720 -.0163192 2757.9053 ~598.377%
12.8%4  .786176 43%095. 208846.3656 -.0162160 3159.8103 -622.7546
15.043  .7515)8 $502767. 27481.3547 -.0160266 3544.14088 -647.6138
17.192  .71729¢ 563409, 26062.4037 -~.0158121  3%910.1981 -672.9549
13,342 603559 620900, 24566.4765 -.015573%  4257.223)1 -690.7781
21.490  .650358 675115. 23058.5373 -.0153133  4504.4772 ~725.0833
23.639 617741 725929. 21471.5503 -.0150315 4891.201% -751.8706
25.789 588752 773214, 19826.4797  -.0147300  5176.625¢  -779.1390
27.937 -554432 816841, 18131.9580 -,0144102 8439.9665 -797.8929
30.086  .523817 856719, 16425.2487  -.0140737 $680.6616 -790.4824
32,235  .493943 ¥92831. 14735.6132 ~.0137218  5890.9506  -782.0029
34,384 .464802 928361, 13065.2767 ~-.0133561  6095.0168 -772.5218
36.533  .436538 954201. 13410.3157 -.0)2978)1 6269.1053 -762.105¢
38.682 409061 979440,  9790.6504 -,0125892  6421.5008
40.931  .382430 1001152, 81$0.0369 ~-,0121909 6552.5056
42.980 .35666¢ 1019365, 6616.0620 ~.0)17043  6662.4452 -726.0504
45,129 +331790 1034246, $070,1320  -.0113716 6751.6665 -712.691S
47,278 - 307789 1045535, 3553,4622 -.0109533 6620.5340 -698.9028
9,427 .284703 10536%6. 2067.1553  ~,0105311  6869.4320 -68¢.4703
51.576  .262%27 1058513, 612.0124 ~-.0101063 6898.7538 -669.7909
$3.72% .241266 1060198, -811.1671 -.0096802 6908.2075 -654,17231
55.874 .220921 1058771, ~2200.7421° -.00925412  6900.3119 -639.5064
59,023 +201492 1054316, -3554.0203 -.008829) 6873.4198 -620.9420
60.172  .102974 1046911. -4B68.1074 -.0084065 6820.7229 -602.0327
62,322 +165360 1036645. -6140.1073 -.0079375 6766.7519 -581.7737
6¢.470 +148843 1023611. -7366.9382 -,0075731 6680.0763  -559,9023
1007912, ~0513.6560 -.0071646 6593.3119 -507.4013
097N, ~9549.4479  -.0007820  $483.9296 -456.57¢4¢
969404, ~10477. 9964 063600  6361.3549  -407,5005
941220, -11302.9841% 0059033  6226.94653  -360.2417
923219, ~12028,259¢ ~.005607) 60§2.080¢ ~-31¢.2733
97692, ~12658.2362 -.005240% 5928.000¢ -371.4244
0870041, ~13196.950¢ -.004B852 5765.9246 ~229.9383
842861, ~13648,6497 -, 0045406 5397,0299 -190.4426
913936, ~14017.631¢ -.004207¢  S5422.4206 -152.95%9
794241, -14300.223¢ -.003BB60  5243.1852 -117.4080
753942, -14524.7656 -.0038766 5060.296¢
723197, ~24671.592%  ~.0032796  ¢874.7107
692152, ~14753,0189 ~-.00299¢9  ¢687.31%0
660947, ~14773.3204 ~.0027228  4493.956)
629710, -14736.7234  -.0024632  4310.4025
598561. -14647.38%¢ -.0022162  4122.3832
567612, -14509.4039 -~.0019817 3933,5702
538966, -14326.7644 -, 0017398  3750.5831
$06717. -14103.3710 -.0015496 3567.9098
476949, -13841.0165 ~,0013508  3389.308)
447742, -13549.5769 ~.0011656 3212.0076
449165. ~13226.0137 ~.0009915  3039.309)
391280. -12876.34718  -.0008285  2871.1914
364143. -12503.6743 ~.0006766 2707.3847
337003, -12113.2477 -.000535¢  2549.3800 186.9158
312296. ~11701.7806 -.000404¢6 23%¢.4272 19¢.0680
207664, -11278.4406 -.00028¢0 2245.7378 199.919¢
263932. -10843.8487 ~.0001730 2102.4862 204.5399
241124. -10400.5774 -7.14652-05 1964 26 207.9974
219258, -9953.0507 2.1120E-05  1832.024) 210.3616
198346, -9497.5439% .000105)  1706.5966 211.7018
178396. ~9042.1843 0001809  1506.1776 212.0859
159413, ~0586.9577 .0002488  1471.5869 211.582%
141393, -0133.6840 .0003093  1362.9196 210.2583
124334, -768¢.0732 -0003627  1289.9472 200.1791
109227, -7239.6730 -0004095  1162.6196 205.4092
93059.8486 ~6801,8995 .0004500  1071.0673 202 0115
78818.3766 -06372.0367 0004846 985, 1027
65495.3939 -5951.2392 « 0005136 904.6219
$3041.2036 <~5540.5364 +000537¢ $29.5066
41464.2008 -5140.8369 - 0005564 759. 6253
20730.7267 -4752.9336 . 0005710 694.8352 177.673¢9
20815.3158 ~4377.5000 + 0005013 63¢.9836 1737217
11691.331) -4013.1353 . 0005979 579.9093 165.5260
-.025734  3330.0693 -3666.2997 . 0005909 $29. 4437 159.1325
163,32¢ ~.024460 -4294.9456 -3331.3493 + 0005907 535.2631 152.594%
165.473 ~-.023193 -11215.7589 ~3010.6016 . 0005876 577.0386 145.9239
167,622 -.021935 -17461.7936 -2704.2485 . 0005818 634.7410 13%.1083
169,771 -.020692 -23063.6702 -~2412.4)17 - 0005736 648.5552 132.4124)
171.920 -.0195469 -20052.237¢ -2135.1)78 . 000563 ¢ €70.6673 125.6351
174,069 -.018271 -32450.4242 -1972.4037 . 0005512 705.2639% 118.8024
176,212  ~.017100 -3631).0431 -182¢.1217 . 0005374 728.5313 950
179.367 <-.015061 -39646.7540 -1390.14¢5 ° .0005221 748, 6543 695
190.516 -.014856 -¢2489.8395 -1170.2702 +0005056 765.0158 99.0600
182.665 <~.013708 -4¢872.1405 -264.2¢68 - 0004880 780.195% 92.6787
184.814 -.012759 -46822.9415 -IN1. M + 0004696 791.9M3 06,4455
186,963 -,011770 -40370.9774  -592.5260 . 0004504 201.3150 80.3780
169,112 ~,010823 -495¢3.0405 -~426.1181 . 0004307 800, 3953 74,4921
191.261 ~.009919 -S03€8.9459 ~272.3493 . 0004106 813.3758 68.9034
193,410 -,009058 -50872.3861  -130.1870 +0003903 816.4246 63.3190
195,559 ~-.000241 -31079,4536 2248236 . 0003698 817.6645 50.0828
197.700 -.007469 ~51014.4526 119.5620 0003492 817.2722 $3.0112
199.857 ~.0067¢0 -50700. 6666 228.31867 + 0003209 18,3781 49,2030
202.006 ~-.006056 -50160.3252 326.9936 40003085 812.116% 43,6323
204.155 -.005414 -49¢14.579) 416.1072 . 0002808 807.6150 3%.3027
206.30¢ -.004016 -~¢8493,.4010 496.378) . 0002600 901, 9947 35.2166
208.453  -.004259 -47335.974) 567.7306 0002495 793.3699% 31.3743
210.602 ~-.003744 -¢6139.8055 631.2995 . 0002307 787. 0482 27,1112
212.751 ~.003268 -44761.9267 €87.3772 0002124 779.8306 2¢.422)

Page: 3
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214,900 ~,002831 -43267. 6988
217,049 ~.002431 ~41671.7028
219.198 -.002067 ~39%87.35%4
221.347 ~.001738 -3$227.0082
223,496 ~.002442 -36401.9719
225,645 ~.001177 -34522.5443
227.794 -.000943 -32598.0413
229.943 -,000736 -30636.8316
232,092 -.000556 -28646.3753
234.241  ~.000400 -26633, 2637
236,390 -.000260 -24603.2633
238.539 -.000157 -22561.3617
240.689 -6.552-05 -20511.8154
242.0837 8,33%5-06 -18458.2010
244,986 6,62E-05 -16403.4670
247.135  ,000110 -24349.9888
249.284 ,000141 -12299.6246
252.433  .000162 ~10253.7737
253.562  ,000174 -8379.7854
255.731 .000178 -6680.3985
257.880  .000277 -5190,6123
260.029 .000271 ~3879.2436
262.178  .000162 -2730.3097
264.327  .000151 -1794.2374
266.476  .000130 -990.9046
268.625 .000124  ~350.5228
270.774 . 000110 163, 6208
272.923 9.$83E-05 564, 6043
275.072 0.23B-05 861.3151
277.221 6.958-05 1070.1387
279.370 5.772-05  1204.7462
281.519 4.69E-05  1377.7080
203.666 3.72E-05 1300.5684
205.817 2.86E-05 1283.6779
267.966 2.112-05  1236.15310
290.115 1.472-05  1166.0813
292.264 5.32E~06 1080.1843
254,413 4.868-06 984.2626
296.562 1.252-06 803.0526
298.711 -1.60E-06 700.5045
300.860 -3.78E-06 679.5744
303,009 -5.36E-06 582. 6187
305,150 -6.45E-06 491.3370
307.307 ~2.102~06 406. 8914
309.456 -7.41E-06 329. 9905
311,605 ~7.43E-06 260.9672
313,754 ~7.23E-0€ 199.8496
315,903 -6.85E-06 148.4247
318.052 -6.35E-06 100.294%
320,201 ~5.76E-06 60.9256
322,350 -5.118-06 27,6914
324.499 -4.45E-06 -.0910701
326.648 ~3.78E-06 =23.1309
328.797 ~3.13£-06 ~42.1378
330,946 ~2.52E-06 =-57.7991
333,095 -1.96E-08 =70.7685
335,244 ~1.46E~06 -81.4333
337.393 ~1,03E-06 ~85,3953
339,542 ~6.80E-07 -83.1911
341,691 ~3.978-07 -76.1377
343.840 ~1,808-07 -65.3791
345.989 ~1.90B-08 -52,1223
348.138 9.652-08 -38. 5881
350,267 1.79E-07 -26.4280
352,436 2.30E~07 -16.7613

334.585 2.832-07 -9.9425
356.734 3.192-07 ~6.2414
358.883 3.50E-07 -5.8533
3.76£~07 -5.,475%
3.972-07 =5.1092
4.142-07 -4.7547

4.262-07 -4.4130
4.352-07 ~4,0846
4.40E-07 ~3.7699
4.422-07 ~3.4691
4.418-07 ~3.1825
4.385-07 ~2.8101
4.312-07 -2.6520

4.238-07 -2.4082
L 4.12E-07 -2.2783
3.99£-07 ~1.9622
3.05E-07 ~1.7596
3.69£-07 -1.5700
3.52E-07 -1,3932
3.348-0? ~1.2285
3.158-07 -1.0755

399.724 2,%4E-07 -.9334418
401.863 2.73E-07 -.9018330
404,012 2.51E-07 -.6799532
406,161 2.296-07 -.56€70915
408.310 2.06£-07 -.4625043
410.459 1.63E-07 -.3654102
412.600 1.592-0) -.2750331

414.757 1.358-07 -.1905253
416.906 3.11Z-07 -.1220497
419.05% 8.702-08 -.0357430

421.204 6.298-08 .0034585
423.353 3.87C-08 . 0169463
425.502 1.46E-08 .0140441
427,651 ~9.538-09 .0050020
429,800 -3.36E-08 0.0000

Output Varification:

forces and ts aze

Output Summary for Load Case No.

Pile-heed defloction

Computed slope at pile heaad
Haximum bonding mameot

Haximum sheez fozce

Depth of maximum banding mament
Depzh of maximum sheatr fozce

736.5144 10001847  770.5111
.0002776  760.0773
+0001622 50,7102
.00014$5  740.0844
.0001305  729.0681
.0002162  717.7234
.0001027  706.1067
.99785-05  694.2684
938.5206 7.8085£~05  €62.2536
946.7206 6.6938E-05  670.1020
952.4516 5,6634E-05  657.8435
956.1856 4.7148E-05  645.5231
936.1311 3.8486E-05  633.1516
§58.6328 3.0648L-05  620.7556
§57.9700 2.36375-05  608.3328
956.3967 1.7452£-05  595.9575
954.1390 1.2092E-05  $83,5011
912.6948 7.SS67E~06  $71.2319
929.4203 3.80922-06  $59.9201
8412-07  $49.7226
.6110E~06  540.6695
$67.4672 ~3.4351E-06  $32.7538
484.6827 -4.7684E-06 $25.9393
406.9816 -5.6824E-06  $20.1683
335.3418 ~6.2443E-06 $18.3678
270.3613 ~6.51555-06  $11.4537
-6.3527e-06 $10.3376
-6.4088E-06  $12.74%59
-6.1190E-06  $14.53€9
79.3891 v5.7306E-06  515.7876
47.8152 -5.27131B-06  $16.6200
21.8650 ~4.7738E-06 $17.0504
1.0060 -4.2533E-06  517.1884

~15,3147 ~3,.7386E-06 517.0864
-27.6314 -3,2208E~-06 $16.7998
~36.5446 ~2,7437E-06 516.3766
-42.5095 ~2,2939E-06 515.8561
-46.0281 ~1,8787E-06 515.2791
-47.5429 ~1,50328-06 514.6603

=-47.4507 ~1.1686E-06 534.0492
-46,1201 ~0.7496£-07 513.4359
-43.8524 ~6.2111E-07 512.8547
-40.9223 ~4,0513E-07 512,3037

=-37.5601 -2,2448E-~07 511.7939
-33,9505 -7,6284E-08 511.3298

vi

4.2566E~08 510.9131
1.35248-07 510.5442
2.0408E-07 510.2217
2.5450E-07 509,9433
2.8692E~07 50%.7056
3.0475E-07 509.5050
3.1030E-07 $09.3384
3.05635-07 $09.477%
2.9250E~07 509.5922
2.72402~07 $09.6867
2. 4655E~07 509.7650
2.1590E-07 505.8306
1.8230E-07 500.8533
1,48408-07 $09.8400
1.16368-07 508.797%4
6.78942~08 508.7325

6.42635-09 509.6525
3.9800 4.6020%- $09.5708
5.0813 3.29438- 509.4974

3.8401 2,4255K-00 509.4390

2.4483 1.88384E-00 $09.3978
.9520203 1.5629E-08 $09.3755
+1793748  1.3197E-~08 509.3732
+1741329  1.0918E-08 503.3709
. 1685077 8, 7898E-09 509.3687
.1625610 §6.8060E~09 $09.3666
1563514  4.96323E-09 509.3645
«1499345  3,2533E-08 $08.3625
11433632 1.6736E-09 509.3606
+1366868 2.1779E-10 309.3588
+1299525 ~1,1199E-09 509.3871
11232043 -2.34522-09 509.3584
11164834 -3,4639C-09 $09.3539
-1098284 -4.4815E-09 509.3524
11032758 -5.4039E-09 509.131510
. 0988582 2366E-09 509.3497
« 0906076 -6, 9851E-09 509.3485
10845528 ~7.6547E-09 509.3473
0787203 -8,25078-09 509.3463
10731350 -8.7779E~09 509.2453
0678194 ~9.2413E-09 509.3444
. 0627943 ~9.6(53E-09 508.3435
.0580700 -9,99432-09 $09.3427
. 0536901 ~1,0292E-08 509.3420
10496442 ~1,05435-00 509.3413
» 0459551 ~1,0750£-08 509.3407
. 0426357 -1,0917E-00 509.3401
. 0396976 -1.1045£~00 509.3395
. 0371509 -3.1130E-00 509.3350
10330046 ~1.12002-08 509.3305
< 0256782 -1.1229E-00 509.3392
401122478 -1.1236¢- 309.3379
40014055 -1.1232E-00 508.3380
0037892 ~1.1225E-08 509.3379
0042775 -1.1222E-08 509.3379

0.0000 -1.1221E-00 509.3379

thin specificd convergence limits.

1:

1.00000000 &n

-.0167638%

1060195, lbs-in
35961. 69205 1bs
$3.72500000 in
0.00000 in

v

21,3074
18,4292
15.7830
13.3635
11,1644
9.1789
7,399
5.8168
4.42%
3,2084
2.1626
1.2783

+ 5353696
~, 0685169
~.5402356
~.9160157
«1,1045
-37.3869
~40.1137
~41,1678

-1
-.2078567
3699921
18720399

1.0269
+8729513
17235904
45026347
+4532167
1.5364
1.2922
1.0470
.8010172
.5390366
»0591975
~.3003743
~.5359524
-, 6191262
-.6752666
-.7174763
~.0023428
~,0025358
-.002699%4
-.0028350
=, 0029440
-,003027y
-.0030879
-.0031255
-. 0031419
~.0031305
-.0031165
-.0030771
-.0030215
-.0029509
~.0028663
-.0027608
-, 0026593
-.002538%
-.0024082
-.0022684
-.0021202
-.,0019642
-.0018013
-.0016320
~,0014572
0012772
-,0010929
~. 0009046
-,0077753
~. 0056845
-.0035054
-.0023292

.0008746

. 0031064
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Humber of itcrations

Hunber of tero deflection points =

> 7
5

Sumoary of Pile-Hesd Responsels)

Definition of 3ymbols for Pile-Bead lLoading Conditions:

Type 1 = Shear ond Homent, y ® pile-head displacment in
Type 2 = Shoar and Slope, M = pille-head moment 1bs-in
Type 3 = Shoar and Rot. Stiffness, V = pile-head shear force lbs
Type ¢ = Deflection and Moment, $ = pile~head slope, zadians
Typa 5 = Deflection and Slope, R = rotational stiffness cf pile-headin-lbs/rcad
Load  Boundary Boundary Axial Pile-Hesd Maxiowm Maximma
Type Conditicn Condition Load Defloction Homent Shear
1 2 lbs in in-1bs 1bs
4 y= 1.000000 M= 0.000 90000, 0000 3.0000000 1060195, 35861.6920

PMle-hesd Deflection vs. Pile length

Boundacy Condition Type 4, Doflection and Moment

Deflection = 1.00000 in

Moment - 0. in-lbs

Axial Loed = 90000. lbs
rile 2ile Read Haximum Maximum

Length Deflection Moment Shear
in in in-1bs 1bs

429,800 1.,00000000 1050195, 35961, 69208
408.310 1.00000000 10599218, 35959.83670
396.820 1.00000000 1060088. 35962.6017%
365.330 1.00000000 3059926, 35965,12312
343.040 1.00000000 1060046, 25964.27954
322.350 1.00000000 1060065, 35966. 13564
300,860 1.00000000 1060101 35964.20627
279.370 1.00000000 1059982, 35963.83521
257.860 1.00000000 1059963, 35962.37321
236.3%0 1.00000000 105%032. 35946, 35028

The snalysis e¢ndad nozmally.
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LPILE Plus for Windows, Varsion $.0 (5.0.11})

Analysis of Individual Piles and Drilled Shafts
Subjected vo Latocsl Loading Using the p-y Method

(¢} Copyright ENSOFT, Inc., 1983-200%
All Rights Reserved

This progcam is licensad to:

Youuei Zhov

Kleitelder

Poth to filo locations: Ui \YZhou\P£ojacts\ 75010\ Analysis\LPILE\ASY
Name of input dara file: ASpéam. 1pd

Yoma of output file: ASpémm. 1po

Nawe of plot output file: ASpSom. ipp

Wame of tuntime file: ASpSon. ipr

Timo ond Dato of Analysie

Date: May 30, 2007 Time: 13:28:42

Problem Title

AS, pinned haad, 0.25 inch

Progxsm Options

Units Vaad in Computations - US Customary Units, Inches, pounds
Basic Program Options:

Anslysis Typa 1:
- Computation of Lateral Pilo Using pecifiod €X

Computstion Options:

Only intecnally-gencrated p-y cuctves used in anslysis

Analysis does not use p-y multipliers (individual pile or shaft sction only)
Anslysis assusos no shear rasistance at pile tip

Analysis includ tion of pile-top datlection vs.

pilo embedment Xength

No computation of foundation stiffness matrix elemants

Cutput pile rasponso for full langth of pile

Analysis ssaumes no soil movements acting on pile

«~ Mo sdditional p-y curves to be computed st uses-specified depths

(S

Solution Contgol Pssametess:

« Humber of pile incxoments - 200
Maximum pumbex of itorations sllowed = 200
Deflaction tolerange for convergenceé =  1.0000E~-05 in
Maximum sliowable defloction »  1,0000EB401 in

erinting Options:

- Valuos of pile-hesd dafloction, honding moment, shoor forca, and
s0il roaction ars printed for full length of pile.

~ Printing Increment (spacing of output points) = 1

Pila Structucs) Propertics and Geometry

Pile Length - 429.00 ip
Depth of ground suzface below top of pile = -86.20 in
Slope snglo of ground sucface - 25.00 deg.

Structural propsrties of pile defined using 2 points

Point Depth Pile Momont of Pile Mlﬂ.\;l of
X Diametes 1nertia Azoa Elasticity
in in in*4 3q.in 1bs/8q.4in

1 0.0000 15.00000000 2485.0000 176.70600 4300000,
2 $00.0000 15.00000000 2485.0000 176.7000 4300000,

Soil end Rock Layering Informatien

The 30i1 protile is modeiied vaing & layers

Layer 1 ls ssnd, p-y czitcris by Rease et al., 1974

pistsnce from top of pile to top of layex - «86.200 in
Diatance from top of pile to bottom of layer = 248.800 in
p-y subgrade modulus k for top of soil layer = .000 lbs/in*~3
p-y subgrade modulus k for bottem of layer = .000 1lbs/in®*)d

NHOTE: Inteznal defeult valuos for p~y subgredo modulus will be computed for
the abova 8041 layes.

Layoer 2 is stiff elay without free witex
Distanco from top of pile to top of layex - 249.800 in
nce from top of pile to bottom of layer = 333,800 in

Layer 3 is stiff clay with wster-induced sxosien
pistanco from top of pile to top of layer
pistance from top of plle to bottom of lsyar
p~y subgcade modulus k for top of soid layex
P~y subgrsde modulus k for botrom of layec

333.800 in
357.800 in
000 1ba/in**3
+000 Lbs/in"43

Page: 1
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NOTE: Internal defuvlt values for p-y subgrad dulus will be P for
the above soil layar.

Layer 4 is sand, p-y cciteria by Reese et al,, 1374

Distance from top of pile to top of layer - 3%7.000 in
Distance from top of pila to bottom of layer = 427.800 in
p~y subgrade modulus X for top of soil layer = -000 1ba/in**)
p-y svbgrade modulus k foc bottom of layer = .000 1ba/in*=3

NOTE: Internal dofaolt values for p-y subgrade modulus will be computed for
the above a20i) layer.

Layer S is silt with cohesion and friction

Distanco from top of pile to top of layer = 417.800 4in
Diztance from top of pilo to bottom of layer = 477.800 in

p-y subgrade modulus k for top of soil layer = .000 ibs/in*+3
p-y subgrade modulus k for bottom of layer = +000 Lbs/in**3

NOTE: Internal default values for p-y subgrade modulus will ba computed for
the above soil layer.

Layer & is silt with cohesfion and friction
Distance from top of pile to top of layer
Oistance from top of pile to bottom of layer
p-y subgrade modulus k for top of soil layex
p-y subgrade modulus k for bottom of layer

477,800 in
600,000 in
+000 1bs/in**3
+0D0 1bs/in**3

NOTE: Internsl default values for p-y subgrado modulus will be computed fox
tho above acil layer.

{Depth of lowest layer extends 170.20 in below plle tipl

Effective Unit Weight of Soil vi. Depth

Distridbution of effective unit weight of soil with depth
is datined using 12 points

Depth X Eff. Unit welght
in

1bs/in**3
1 -86.20 . 07234
2 245.00 07234
3 249.80 L 07234
¢ 333.80 . 07234
S 333.00 . 03623
3 357.80 . 03623
? 352.90 . 03623
13 417.90 . 03623
9 417.80 + 03332
10 477.80 . 03333
31 477.80 .03623
12 600.00 03823

Shear Strongth of 3oils

Distribution of shaar strength paramaters with depth
defined using 12 points

Point Depth X Cohesion c Angle of Zriction 250 or
Ho. in 1bs/in**2 Psg. _zm
1 -96,200 .00000 30.00
2 249.600 .00000 30.00
3 24%. %00 6.25000 .00
4 333. 800 §.25000 .00
5 333. 800 6.25000 -00
6 357. 800 $,25000 .00
7 357.800 00000 30,00
1 417.800 . 00000 30.00
L) 417.800 $,56000 25,00
10 477,800 $.56000 25,00
b2} 477,800 3.47000 32.00
12 600. 000 3.47000 32.00
Rotes:

(1) Coheslen = unisxial compressive stzength for rock materisls.

12) Values of ESO are roportcd for cley strata.

12) ODefeult valuss will bo generated for ES0 when input valuas are 0.
{4) ROD and k_xm ars reperted only for weak zeck strata.

Loading Type

Static loading criteria was used for computation of p-y curves

2ile-head Losding and Pila~head Fixity Conditions

Husber of loads specified = )
Losdl Case Humber 1

Pile-hesd boundary conditions are Oiaplactment and Moment (BC Type ¢}
Deflection st pile haad = 2%0 fn

Banding moment at pils head = +000 in-lbs

Ax1al load at pile head - 90000.000 ibs

Page: 2
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Computod Valvea of Load Distribution aad Deflection
tor Laterel Losding for Load Case Number 1

Pile-hsed boundary conditions axe Displacement and Hament (BC Type 41

Specified deflection at pile head = 250000 in
Specified mowant at pile head - 000 in-1ds
Specified axial load at pilo head = $0000.000 1bs
Depth peflact. Homent Shear Slope Total 30i) Res
x y 1d v $ Stress P
in in 1bs-in 1bs Rad. 1bs/in**2 1bs/in
.250000 0.0000 16409.0641 ~.0034226¢ 509.3379 -274.841%
.241570 35387,1045 15611.3893 -.0039130 616.1400  -281.3934
233156 68473.3015 15199.9862  ~.0039085 71%.0158  -287.6183
1224272 102229, 14575.5767 -.0038812 817.8746 -193.497%
.216432 133624. 13938.9225 -.0038675 912.6306 -299.0141
.200149 163634, 132%0,8231 =.0038376 1003.2031 -304.1496
.199938 192233, 12632.1142 -.0038010 1089.5371 -308.8880
+19180% 215397, 11963.6660 ~.0037604 1171,5032  -313.2127
.183776 245107, 11286.380% -.0037137 1249.0979 -317.1122
175848 10601.1916 ~-,0036620 1322.243% -320.5697
.16003¢ 2908.0595 -, 0036055 1350.8%00 -323.5737
+16035) 9210.9720 ~.0035446  1454.5919% -326.1123
-152802 8507.9406 ~-.0034796 1514.5114 «328.1747
145396 7800.9992  ~.00)4108  1569.4178  ~329.7513
138142 7091.2013 -.0033385  1619.6867 ~330.8331
131047 €379.6187 -.0032630 1665.3012 -331.4123
124117 5667.3389 ~.0031846 1706.2515 -331.4019
+117359 4955.4634  -,0031036 1742.5349  -331,0359
+110778 4245.1060 ~,0030204 1774.1563  ~330.0691
104378 3537.3%08 -.0029352 1001.1280 -328.5770
1098162 2843.7023  -.0028484 1823,4696 ~317.0149
. 092135 2178.0333  ~,0027603  1841.3414  -302.5002
086299 1543.5685 -.0026710 1854.9451 -287.9743
080655 940.2915 -.0025811 1864.4827 -273.4747
.075208 368.1077 -.00245%06 1870.1557 ~259.0371
. 069550 =173.1530 -.00239%0 1872.1653 -244.6955
064391 ~683.7318  -.0023031 1870.7113  -230.4625
060026 ~1163,9381 -.0022185 1665.9916 -216.4208
. 055356 =1614.2450 -.0021284 1858.2029 -202.5633
+ 050878 «2034.7063 ~,0020368 1847.5382 -130.9131
. 046593 -2426.3521 -.0019501 1834.1883 ~-175.5036
042497 =2789.3849  -.0018623 1818.3406 ~162.3585
.038588 ~3124.4784 ~.0017757 1800.1781  ~149.499S
.034865 -3432.2627 -.0016904 1779.8036 ~136.9466
+031323 -3713.4213 -, 0016065 1757.629¢ -124.7180
.027960 -3968.6669 -.0015241 1733.5892 -112.8302
.02477 -4198.7477  -,0014434 1707.9283 -101.2980
.021757 =4404, 4417  -.0013644 1680.8088 -90.1343
- 018909 ~4586.5531  ~.0012873 1652.387%
016224 ~4745.9090 -.0012121 1622.8157
. 013699 ~4883.3553  ~.0011389  1592.23%4
.011329 ~4999.7542  -.0010678  1560.7993
-009108 ~5095.9603 ~.0009%88  1528.6301
.007036 -5172.9178  ~.0009320 1495.861)
-005104 =5231.4572 ~.0008674  1462.613%
.003308 -$272.4928  ~,0008050  1429.0122
.001644 ~5296.9195 ~.0007448 1395.1618
000107 -5305,6305 -.0006069 1361.1710 ~-.5006941
-.001308 -5299,5145 ~.0006313 1327,1400 6.1926
-. 002606 -5279.4535  -,0005779  1293.1635 12.4774
-.003792 -$246.3207 ~.0005260 1259.3305 38,3882
-.004870 -5200.9760 ~,0004760  1225,7242 23.8407
~.005846 =5144,2744 ~,0004313 1192.4223 28.93)4
-.008724 -5077.0439  ~.0003869 1159.4571 33.6377
-.007509 -5000.1042 ~.0003447 1127.0154 37,9675
-. 008206 194062, -4%14.2546 ~-.0003046  1095.0389
=.008818 163634. -4820.2753 ~.0002666  1063.6241
=.00935) 173448 ~4718.9252 -.0002307 1032.8224
-. 009810 163461. -4610.9413 001968  1002. 6803 $
~.010197 153706. -4497.0393 - 0001649 973.2398 54.2980
-.010518 144196. -4377.9082 ~.0001349 844.3380 56.5732
=-.010777 134942. -4254.2143  -.0001069 916.6078 $8.544¢
~.010978 125953. -4126.5982 ~-8.06442-03 869.4778 60.223%
-.011124 117237, -3995.6747 -5.61892-05 663.1725 61.622%
-.011219 108801. ~-3862.0323 ~3.3460E-05 837.7122 62.7538
-.011268 100651, -3726.2330 -1.2398E-08 813.1139 €3.6299
~.011273 92750.8155 -3588.3119 7.0341E-06 789.3806 64.263)
-.011237 ©5223.6797 -3450.277% 2.493SE-05 766. 5522 64.6661
~,011165 77951.8700 -3311.1109 4.1363L-05 244. 6051 64.8514
~.011060 70976.5250 -3171.7667 5.6339E-05 723.5527 64.8314
-.010923 64297.8238 -3032.6726 6.9942E-05 703. 3957 64.6186
=.010759 $7915.0435 -20894.2297 §.2231E-0$ 684.1318 64.2253
~.010570 $1826.6158 -2756.8132 9.3266Z-05 665.7562 63.6636
-.010358 46030,1833 -2620.7N% - 0001031 648.2620 62,9454
~.010127 40522.6547 -2486.4294 . 0001118 631.6356 62.0825
~.009070 35300.2592 ~2354.0845 «00011%4 615.8779 61,0864
-.009613 30358.5999 ~2224.0112 . 0001260 600,9634 55.9684
-.009336 25692.7057 -2096.4596 «0001317 586.8812 58,7394
~.009047 21297.0825 -1971.8569 . 0001364 573.6148 57.4102
~.008750 17165.7626 ~-1849.8073 »0001403 $61.1460 $5.9910
-.008444 13292.3528 =-1731.0933 . 0001433 549.4556 $4.4920
-.008134 9670.0012 -1615.6760 10001456 $38.5232 52,9229
-.,007012 6291.8418 -1503.6962 . 0001472 51.2929
~.007501  3150.2383 -1395,2750 . 0001482 4%.6110
-.007182 237.6261 -1290.5145 » 0001485 47.0860
~.006862 -2453.8484 -1183.4987 . 0001463 46.1259
-.006544 -4932.2087 -1092.2944 0001476 44.3388
-.006228 ~7205.6118 -998.951¢6 -0001463 42.5320
-.005915 -9282.3134 ~-909.5054 - 9001447 40,7227
~.005606 -11170.6348 ~$23.9750 .0001426 38.8875
-.005302 8.931)1  -742.3662 10001402 37.0630
-.005004 $623 -664.6713 .0001375 35.2449
~.004711 0644 -590.8704 40001344 33,4391
-.004426 -17007.1241 ~520.9316 . 0001311 31,6506
~.004148 -18078.5536 -454.8 + 0001276 29.8844
~-,003877 -19012.2680 -392.45986 . 0001239 28.1450
-.003615 -19813,2636 ~-333.8110 . 0001200 26,4368
-.003362 -204%2.3909 -278.7976 -0001159 . 24.7632
210.602 -.003117 -21056.3756 -227.3382 . 0001117 572.0803 23.120
217.751 -.002861 -21512.7223 -179.3475 . 0001075 574.2656 21.5350
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214.900 -.002655 -21863.7790  -134.7326 .0001031 $15.3402

217.049 ~-.002438 ~22131.6035 -93,.3947 9.86742-05 576.1337
219.198 -.002231 -22300.23584 ~55.2294 9.420352-05 576.6669
221.347 -.002033 -22405,5001 -20.1277 8.97092-05 576.960)
223.496 -.001845 ~22429.568¢ 12,0240 ©.52002~05 $77.0327
225.645 ~.001667 -22306.778) 41.3429 8.0694E-05 576.9036
227.79¢ -.001499 -22203.0906 67.9495 7.6202E~05 $76.5906
229.943 -.001340 -22124.2074 91,9673 7.17362-05 $76.1111

232,092 -.001190 -21915.5644 113.5218 6.7300C-05 575.4814¢
234.24F ~.001050 ~21662,.3266 132,7408  6.2926E-05 $4¢. 1N
236.390 -.000920 -21369.3849 149.7530  5.0599E-05 $73.0330
238.539 -.000799 -21041,3521 164.6909 5.4334E-05 $72.8429
240.688 -.000686 -20682.5611 177.6035 5.01382-05 $71.7601
242.837 -.000583 -20297.0629 180.8637 4.60182-05 570,5966
244.986 -.000489 -195008.625¢ 190.3636 4.19772-05 569,3639
247.135  ~.000403 ~19460,7337 206.3152 3.80202-05 568.072%
249,284 -.000328 ~19016.589¢ 212.8506 3.4151E-05 $66,7320
251.433 ~.000256 -18559.1118 279.2608 3.0372K-05 565.3513
253.582 -.000195 -17828.0406 391.0842 2.8713E-05 563,448
255.731 -.000141 ~16800.7371 474.3299 2.32228-05 $60.3099
257.800 -9.{82-05 -15799.353¢4 532.8492 1.99352-05 557.0190
260,029 ~5.542-05 -14606,2527 $70.1074 1.6878E-05 §53.4211
262.179 -2.22B-05 -13354.5603 $69.3654 1.4066E-05 549.643¢
264.327 $.09E~-06 -12078.6113 $93.6217 1.1509E-0% $45.792¢
266.476 2.725-05 -100807.6260 585.6039 9.20752-06 541,9565
268,625 4.47E-05 ~-9565.2473 $€7.7663 7.1580E-06 $38.2068
270.77¢ 5.60E-05 -8370.1354 $42.2939 5.3553E-06 $34.5998
272,923 6.77E8-0% -7236.53%6 $11.1101 3.78598-06 531.1765
275.072 7.43£-05 -6174.8487 475.8086 2,4373E-06 $27.9742
277.221 7.02E-05 -5192.1134 438.0676 1.29432~06 $25.0002
279.370 7.98E-05 -4292.53438 398.8663 3.40568-07 $22.2932
281.519 7.96E-05 -3477.9178 359.3010 -4.40812-07 $19.8346
283.668 7.792-05 ~2746€.0853 320.2073 -1.0669E~06 $17.6319
205.817 7.506-05 -2101.2539 282.2500 -1.55456-06 $15.6297
207,966 7.12E-05 ~1534.3703 245.9520 ~1.9201E-06 513.9680
290.115 6.68E-05 ~1043.409%4 211.7011 -2.1793E-06 $12.4070
292.26¢ 6.198-05 -623.8360 179.7744 ~2.34692-06 $11,220)
294.413 S.67E-05 -269.0312 150.3507 ~2,43682-06 510.1522

296.562 S.14E-05 23.5138 123.5250 -2.4616E-06 $09.4080
298.711 4.612-05 262.0348 99.3262 -2,4328E-06 510.1287
300.860 ¢.09E-05 451.3588 77.7211 -2.36112-06 $10.7001
303.00% 3.60L-05 596.9936 $E.6342 ~2,2557E-06 511.1397
305.150 3,132-05 704.2412 41,9530 -2.12482-06 511.4633
307.307 2.68E-05 178.1296 27,5379 -1.9758E-06 $11.6863
309.456 2.28E-05 $23,3634 15.2300 ~1.81472-06 5118229
311.605 1.90E-05 £44.2900 4.857¢ -1.64708-06 511.8860
313.75¢ 1.57E-0% $44.3778 ~3.7583 -1.47726-06 S11.e870
315,903 1.272-05 828,7072 «10.7991 -1.30852-06 $11.6350
310,052 1.01£-05 98,9697 =16.4437 ~1,1452E-06 $11.7492

320.201 7.77~06 758,4752 «20,0670 -9.088612-07 $11.6270
322,350 5.812-06 709.6659 -24,2359 ~8.40975-07 $11.4797

19.9865
18,4853
17.0338
15,6342
14,2082
12.9978
11.764)
10,5884
9.4717
0.4148
?

324,499 4¢.152-06 854,6348 ~26,707% -7.0379E-07 $11.3136 ~.9593363
326.640 2.78E-06 $95.1478 -20,4293 -5.7011E-07 511.1341  -,6427335
320.797 1.67%-06 532.6693 ~29,5342 -4.6470E-02 $10.9455 -.3955)12
330.946 7.86E-07 468.3897 -30.243¢ -3,.6404E-07 $10.7515  -.1014935
333.095 1.052-07 403.2537 30,3645 -2.7639E~07 510.5548  -.0242047
335.244 ~¢.022-07 337.9902 -29.5195 -2,0185£~07 $10.3580 .8106177
337,393 -71.638-07 216.43%72 ~27.452¢ -1,40062~07 510.1722 1,213
339.542 -1.00E-06 220.0540 -24.0852 -9.0137E-00 310.0020 1.2761
341.69) -1.15E-06 169.535¢ ~22.0469 -5.09612-08 50%.0495 1.365¢
3¢3.840 ~1.228-06 125.3159 -19,0670 -2.13112-00 509,716 1.4079
345,909 ~1.248-06 07.5937 -16.0298 9.81732-11 509.6022 1.4187
~3.22E-06 $6.4198 -12.9927 1.4580E-08 $09.500) 1.4079
«1.10E~06 31,7456 ~9.9941  2.34452-08 509.4337 1.3828
~1.12E-06 13,4560 -7.0588 2.7991E~08 509.3785 1.3450
~1.06E-06 1.3961 -4.2008 2.94845-08 509.3421 1.3108
~9.55¢-07 -4.6102 -1.426% 2.9)61E-08 509.3518 1.2711
-9.33E-07 «4.7463  ~.0529550 2.82202-00 $09.3522 . 0072283
-8.742-07 -4.8487 ~-.0378671 2,7255E-00 $09.3525 . 0068135
-8.16E-07 -4.9195 ~.0236596 2.6273E-08 $09.3%27 . 0064089
=-7.622-07 ~4,9606 -.010310¢ 2.3279E-08 509.3520 . 0060248
-7.088-07 ~3.,9736 .0022039  2.4281E-08 $09.3529 0056319
-6.572-07 .0139077  2.3202€-00 509.3520 . 0052604
-6,08E-07 .0248259  2.2288E-08 $09.3527 -00¢9008

«61E-07 .0349842 2,1304E-08 $09.3528 . 0048532

-5.16E-07 .0444085 2.0334%-08 $09.3523 00421
-¢.732-07 .0831249 1.93835-00 $09.3520 - 0030944
-4.33E~07 0611596 1.8454E-00 $09.3%16 . 0035833
~3,942-07 .0685307 1.7550E-08 509.3512 -0032042
-3.57e-07 .0752879 1.6676E-08 $09.3509 0029970
-3.22E-07 .0014324 1,50332~08 $09.3503 . 0027218

380.569 -2.89E-07 .0869965 1.5025E-08 509.3497 0024573
391.118 -2.582-07 .0920054 1.4255E-08 $09.349) . 0022040
393,267 -2.288-07 .0964810 ).3523E-08 503,3405 .8019612
395,416 ~2.00E-07 .1004457 1.28328-08 509.3419 . 0017285
397.565 ~1,73E-07 .103920¢ 1.2185E-08 509.3473 .0015053
399.714 ~1.47E-07 21068251 1.1581E-08 509.3466 - 0012910
401.863 ~1.23E-07 .1094781  1.10242-08 509.3459 . 0010850
-9.99E-08 ©1115964 1,0513E-08 509.3452 . 0008065
-7.766~08 ©1132955 1.0051£-03 509.344¢ «0006949
-5.672-08 .1145894 9,63652-09 $09.3437 0005093
-3.642-00 -115¢903  9.2715E-09 $09.3430 0003291
~1.692-00 -1160086 B,95602-09 $09.3422 +000153)
2.062-09 -116153)  0,6903Z-09 $09.3415 -1.8836E-05

2.0SE-08 ,1159306 0.47452-09 509,3407 -, 0001083

3.85¢-08 .1106266 8.3085¢-09 509.3400 -.0047479

$.62E-08  ~.4760271 .0980408 0.1900Z-09 509.3393 -, 0065653

7.37E-08  -.2837957 .0006950 0.1135E-09 509.3307 -.0091778

9.118~ -.133138¢ .0585887 6.07162-0% $09.3383 ~.01139S8

1.088-07 -.0351030 .0317017 8.0546E-09 $09.3380 ~.0136270

429.800 1.26£-07 ©0.0000 0.0000 6.0511E-09 509.3379  -.0158767

ovtput Vorificstion:

Computed forceés and moments are within specified convergence limits.

Output Sukmacy for Losd Case Ho. l:

.25000000 in
«.00392257
451550.17358 1bs-in
16409.06409 1bs
$3.72%00000 in
0.00000 in

eile-head deflection

Computed slope at pile head
Maximum bonding moment

Hoximum shear force

Depth of maximum bending moment
Depth of maximunm shear force
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Numbor of iterstions - s
Number of zers deflaction points = 4

Swwnazy of Pile-Head Responsa(s)

Definition of Symbols fer Plle-Head Loading Conditions:

Type 1 = Shear snd Moment, y = pile-haad displacment in
Type 2 = Sheaz and Slope, M = pile-head mement lba-in
Type 3 = Shoar snd Rot. Stiffness, V = pile-hoad shear forca 1bs
Type 4 = Deflection and Moment, $ = pila-head slope, radiana
Type S = Daflection and Slope, R = rotational stiffness of pile-hesdin-1ba/zad
Load  Boundary Boundary Axial Pile-Nead Haximon Haximum
Type Conditien Condition Load Deflectlon Moment Shear
3 2 1bs in in-1bs 1bs
4 y=  .250000 M= 0.000 $0000.0000 2500000 451550. 16409.06¢1

Pile-head Deflection vs. Pile Langth

Soundary Condition Type 4, Deflection and Monent

Deflection = .25000 in

Meaent - 0. in-ibs

Axial Lopd = 90000, 1bs
Pila Pile Heod Maximum Hox Loum

Length Deflection Homent Shooz
in in in=lbs ibs

429.800 425000000 451550.17358 16409,08409
409.310 -25000000 451475.23290 16409.19244
386.820 .25000000 451537.38803 16109.06146
365.330 425000000 451452.09435 16409.29340
343.840 .25000000 451531.28136 16410.11709
322.380 425000000 451499.94432  16409.61582
300. 860 .25000000 451540.780084 16409.54061
279.370 .25000000 451454.36845 16408.832171
257.880 .25000000 451179.63504 16403.71831
236.390 .25000000 450778.79227 163%4.75533

The anaslysis ended normally.
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LRILE Plus for Windows, Version 5.0 {3.0.11)

Analysis of Individual Piles snd Drilled Shafts
Subjected to Latersl Loading Uaing the p-y Method

{c} Copyright ENSOF?, Inc., 1985-2005
All Rights Resecved

This progesm is lirensed to:

Youwel Theu

Kleifeldsr .

Path to file locstiona: VU:\YZhou\Projscts\715010\Analys i5\LPILE\AS\
Hawe of input date file: AS£25am,1pd

Nome of output file: A3£25mma. 2po

Name of plot output filos AS£25ww. Lpp

Name of runtine file: AS(2Smm.)pr

Time and Date of Anslysis

Date: May 30, 2007 Time: 13:27150

* pxoblem Title

RS, fixed head, 1.0 inch

Program Options

Uoits Used in P fons - VS ry Units, inohes, pounds
Besic Program Optlions:

Analysis Type 1
~ Computation of Lateral Bile Using Vaez-specified 143

Computstion Options:

- Only intornslly-gsnerated p-y curves used in analysis

~ Analysis does not uss p-y multipliers {(individual pily or shaft sctlen only)
« Analysis assumes no shesr resiztanco et pile tip

- Analysis includes sutomstic computetion of pile-top datlection vs.

pilo embedment length

No computetion of foundation stiffness metrix elemants

Output pile response for full length of pile

Analysis essumaes Ro 304l movemsnts acting on pile

Ho additional p-y curves to be computed st usar-spocified depths

Solution Control Parameters:

Number of pila incroments

- Maximum numbor of iterstions sllowed
- Deflection tolersnce fox convsrcgencs
= Maxinum allowablo defloction

200

200
1.0000E-0% in
1.0000E¢01 in

trinting Options:

- Values of pile-hesd deflection, bending moment, shssz force, and
s0il reaction are printed for full longth of pile.

- Pzinting lncrement (spacing of output points) = 1

Pile & 1 Prop es and
rils Length - 429,00 in
Depth of ground suzface below top of pile = ~$6.20 in
Slope anglo of ground surface - 25,00 deg.

Structural properties of pile defined using 2 points

voint Depth Ple Momant of rile Hodulus of
X Diameter Inertia Axee Rlasticity
in n in**4 3q.in ibs/3q.in
1 0.0000 15.00000000 1242.5000 176.7000 4300000.
2 $00, 0000 15.00000000 1242.5000 176.7000 4300000,

Soi} and Rock Layering Information

The soil prefile is modelled using 6 laysrs

Layer 1 is sand, p-y criteria by Reese et al., 197¢

Distance from top of pile ro top of leyex - -96.200 in

Distance from top of pile to bottom of leyer = 249.800 sn

pry subgrade modulus k for top of seil layer = 000 1ba/in**3

p-y subgrade modvlus Kk for bottom of layer = ,000 lbc/in**3

ROTE: Intozsal dafsult values for p-y subgrad 1 will bs ' for

the above soil layer.
layer 2 i3 stiff clsy without free water

pistance from top of plle to top of layer - 249.800 in
pistance from top of pile to dottom of layer = 333.0800 {n

layer 3 is stiff clay with water-indvced oxosion

Distancs from top of pils to top of lsysr - 333.800 in
Distance from top of pile to bottom of leyer = 357.800 in

p-y subgrade modulus k for top of soil leyer = .000 1bs/in*e3
p-y subgzads modulus k for bottom of leyer = .000 1bs/in**3

Tage: 1
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HOTEs Internal defsult veluos for p-y subgxade modulus will be computed fox
the above acil layerx.

Layer 4 is sand, p~y criteris by Reese et 8l., 194

Distance from tep of pile to top of layer - 357.800 in
bistanca from top of pile to bottom of layer » 417.800 in
P~y subgrade modulus k for top of soll layer » +000 lbs/in**3
p-y subgrade modulus k for bottom of layer = +000 lbs/in**3

WOTE: Internal default valuss fex p-y aubgrade modulus will be computed for
tha obove soil layer.

Layer S £a silt with coheaion and friction
bistance from top of pilo to top of layer
Distance from top of pils to bottom of layer
p-y subgrade modulus k for top of soil layer
P-y subgrade modulus k fer bottom of layer

417.800 in
477,800 in
-000 lba/in**3
. 000 1bs/1n**3

NOTEs Iaternal defauvlt valuas for p-y aubgrade modulus will be computed for
the obove soil layer.

Layer 6 is ailt with cohesion and friction
Distanca from top of pile to top of layer
Distenca from bop of pile to bottom of loyer
p-y subgrade modulus k for top of aoll layer
p-y subgrade modulus k for bottom of layer

477,900 in
§00.000 in
.000 lbs/in**3
. 000 1bs/in**3

WOTE: Internal default values for p-y subgrade modulus will be computed for
the ebove aoil layer.

tDepth of lowest lsyer extends 170.20 in below pile tip)

Zffective Unit Weight of Soil vs. Depth

Distribution of effective unit woight of s0il with depth
is defined using 12 points

Point Deopth X Bff. Unit Weight
Ro. in 1ba/in**3

207234
.07234
07234
.07234
.03623
. 03623
. 03623
03623
403333
-03333
.03623
. 03623

Sheaz Strength of Soils

Distribution of cheer streagtb parameters with depth
defined using 12 points

Point Depth X Cohesion © Angle of Friction ES0 or ROD
Ho. in 1bs/in*2 Deg. x_m ]
1 ~86.200 . 00000 30.00 . ————
2 249.800 400000 30.00 ———— cevana
3 249.800 6.25000 .00 avm—— ————
4 333,800 6.25000 .00 ——————— T
E 333.800 6.25000 .00 cm———— —————
6 357.800 6.25000 .00 —————— omon-
? 137,300 00000 30,00 amnnn amnnne
B 417,800 . 00000 30.00 —nea cnnnua
H 417.800 $.56000 25.00 ——irman ————
10 477.800 5.56000 25.00 m———— cmacua
11 477,800 3.47000 32,00 cm———— cmmmnm
12 600.000 3.47000 32.00 cnmmen P
Notes:

{1) c¢ohesion » uniaxial compressive strength for rock materials.

{2) Valuas of ES0 axs raposted for clay strsta.

(3) Default valuas will be genecrated for ESO when input values aze 0,
{4) RQD and k_xm are reported only for weak roak strata.

Laading Type

Static loading criteria was uscd for computation of p-y curves

Pile-haad Losding and Pilo-head Fixity Cenditions

Hunber of loads specified » 1

Load Caso Number 1

Pile-heed boundary conditions sze Displacoment and Slope (BC Type $)
00 Sn

Oeflection at pile hesd - 3.0
Slope at pile heod - .000 in/in
Axisl load at pile head - 90000.000 1bs

Pago: 2
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Computed Velues of Load Distribvtion and Deflection
for Latexsl Losding for Losd Case Humbex

Pile-head boundery conditions are Displacement and Slope {BC Type 5)

Specified deflection at pile head - 1,000000 in
Specified slope at pile hcad - 0,000E400 in/in
Specified axial load at pile hedd - 90000.000 1lbs
Depth Dafloct. Noment Shear Slope Total Soi)l Res
X Yy M v L) Stress P
in in ibs-5n ibs Rad.  1bs/in**2 iba/in
0.000 1.000000 ~2998071. 78270.8245 0.0000 18606.34¢46 ~433.7219
2.1249 .998704  -2030918. 77183.8103 ~,001172) 17597.3131  -305.6839
4.290 .994962  -2665880. 76073.2523 ~-.0022776 16601.1692 -520.1379
6.447 988914  -2503074., 74913.6445 -.0033173 15618.4360 -53).06%0
0.596 L980704  -2342618. 73704.2400 -.0042919 14649.8092 -574.4020
10.745 ~2104633. 72444.0028  -.0052023 13696.2569  -598.3771
12.894 «2029241. 71131.8973  -.0060498 12750.2794  -622.7542
15.043 ~1076568. 69766.8074 -,0068353 11036.7091  ~647.6133
17.1¢92 ~1726739. 60347.9375 ~.0075600 10332,3108 -672,9544
19.341 ~1579864. 6607¢.0116 -.0082250 10045.8613 -699,7775
21,490 ~1436133.  65344.073%  ~.0088316 9176.1493  -725.0826
23.639  .874015 -1295619. 63757.0885 -,0093810 9329.9756 ~731.8638
25.78% ,853295  -1158476. 62112.0196  ~.009874%  7502.1530  <779.1390
21,937 +8315T4 1024842, 60407.9313 -.0103136  6695,5061  ~806.8902
30,086 + 800967 -594854. S50643.4877 -.01069%7  $310,8711  -835.1234
32.23%5  .785587 -768653. 56017.9530 -.0110342 5149,0963  -863.0386
34.384 . 761542 -646382. $4930,1913  -,0113180 4411.0412 -093,0359
36.533 + 136339 =5 5. 52979,1667 -.0115550 3697.5773  -922.7182
39.602 » 721879 ~414208. S0963.843¢ -,0117446 3009.5874 -952.8766
40,831 . 686461 ~304599. 40083,1853 -.0110891 2347,965% . 5200
q2.980 + 660779 ~199509. d6736.1567 -,0119905  1713,6183 -1014.6454
5,129 ,634925 -$9089.1924 44521,7215  -.0120506  1107.4618 ~1046.2520
47,279 609906 -3(P3.3610 42238.8440 -.01207)2 30,4245 ~1070,3424
49.427 . $7122.7403 35086.4801 -.0120544 1035.2297 ~1110.9139
5:.576¢ .557176 172602. 37472.66M4 -.0120021  1551,1988 -1135,5456
$3.725 531458 252023. 35041.5745 -,0119166  2035,4320 -2126.9385
55,0 1505959 327820. 32630.5618 -.0117998  2488.1300 ~1116,06580
$8.023 + 480743 397633,  30242,9113  -.0136539  2909.5400 -1105.2455
60,172 +455870 462312. 27£01.7045 -.0114010 3299.9530 -1092.2480
62,321 -4313%97 521510, 25549.8080 -.0112830  3659.7008 -1077.9674
64.470 407376 576499, 23249,.8653 -,0130621  3909.1536 -1062.509¢
66,619 .383852 626117. 20964.2870 -.0108203  4288.7167 -1045.9849
68.768 -360870 6€70865. 18755.247%  -.0105594  4558,8274 -1028,50S53
70.917 .338460 710812, 16564.6732 -.01028)15  4799.2520 -1010.1367
73,066 .316680 746039, 14414.2422  ~.0099886  5012.5024  -991.1452
75.218 .295537 776628, 12305.3613  -.0096923  5197.232¢  -971.4987°
17.364 .275065 $02671. 10239.2639 -.0093647  $354,4366 -951.3653
79.513  .255200 824258, $216.0103 -.0090375 5434.7¢28  -930.0623
8).662 .236222 642493, 6239.0659  ~.0007025  $588,7127  -909.7561
83.811 1217884 8544¢1. 4308,2462 -.0083614  5666.9267 -887.1911
85.960 .200285 863234, 2428.7125  -.0000180  $720.0077  -662,025%
09,109 .183432 967%00. 643.5701  -.0076678  5748.6532 -799.3¢43
90,258 + 167329 860966, ~-1000.4801 ~.0073185 5754.6001 -730.1816
92.407 .151977 866476. =-2530.7932 -.0069695  5739.5777 -678.6026
9¢.556 $137374 860785. -3926.9791  ~.D066221  5705.2233  -620.7784
96,708 -123515 $52160. -5200.8608 -.0062776 5653.1596 -564.7835
98.854 1110393 240860, -6356.4964 ~.0059371  S584.9515  -510.7152
101.003 .097397 $27136. ~7398.0627 -.0056017  5502.1115  -458.6345
103.152 1086317 911230, -9329.913) ~-.0052722 $406.0981  -408.6064
105.301 075338 793374, -9156.5118  -.0049494 $290.3132  ~360.6304
107.450 L065044 773790, -9882.4172 ~.0046343  5180.1012 -314.8946
109.59% . 055419 752692, ~10512.2585 -.D043273  5052.7478  -271.2769
11). 748 1046445 930282. -11050.7136 ~.0040290  4917.4786  -229.8447
113.897 .038103 706754. -11502.487%  -.0037400 4775.4593  -190.6060
116.046 .030071 682281. -11972.2939 ~.0034607 4627.7946  -153.5597
118,195 . 023229 57066, -12364.8330 ~.00319)3  4475,5289  -118.6963
120,344 1016655 631241, -12384.7770 ~,0029322 ¢319.6458 ~85.9981
122,493 . 010626 604970, -12536.7526 ~-.0026836  4151.0689 -55.4403
124.642 .005)2) 578396, -12625.3252 ~-.0024456  4000.6625 -26. 9911
126.791  .000115 551652, -12654.9853 -.0022183  3839.2320  -.6125593
123.940 -.004414 $24063. -12630,1358 -.0020018  3677.8255 23.7392
131.089 -.008499 498142, -12555.0796 ~.0017961  3516.2342 46.1130
133,238 -.012133 471596, -12434.0097 ~.0016011  3355.5944 66.5625
135,387 -.015370 445320, ~12270.9995 ~.0014166 3197.3088 85,1455
137.536 -.010222 419403, -12069.9943 -.0012427  3040.9476 101.9231
139.695 ~,020741 393924. -11834.9044 ~.0010792  2687.1506 116, 9600
141.9834  ~-.022060 368955, -11569.0986 -.0009257  2736.4292 130. 3232
143.983  ~.024690 344558, -11276.3992  ~.0007622  2589.)674 42,0820
146.132 -.026222 320791, -10960.0775 -.0006404  2445.7046 152.3076
148,28}  -,027477 297703, -10623.3508 -.0005240 2306.3369 161.072)
150.430 -,028475 275335, -10269.2795 -,0004088  2171.319¢ 168.4436
152,579 -.029234 -9900.7657  ~.0003024  2040.8607 14,5134
154,728 -.029774 -9520.5520 ~.0002045 1915.1635 179.3377
156,877 -.030113 -9131.2243  -,0001149 1794.3403 182.9%66
158.026 -.030268 -0735.2056 -3.3114E-05 1678.5344 195.3642
161,175 -.030256 175352. -8334.7645 4,1107E-05  1567.8024 187.1127
163,324 -.030092 157856, -7932.012% .0001081  1462.2041 197.7143
165,473 -.02979 161219, -7528.9090 . 0001683 S 187.4398
167.622 -.029368 125434, -7127,2635 10002219 106.3584
169.771  -.028037 110500. -6728.7355 .0002693  1176.332) 184,5378
171.920 ~-.028211 96409.5363 -633(.8435 .0003110  1091,2863 102, 0438
174.069 -.027501 93152.4227 -5946.9662 .0003471  1011.2640 178, 9402
176.218 -.026719 70715.2220 -5566.3472 - 0003700 936.1903 175.2088
178,367 -.025076 $59082,0388 ~5194.0997 - 0004041 065.9699 171.149)
160.516 -.02¢982 48623¢.6601 -4831.2)19 . 0084257 $00.4928 166.5782
182.665 -.024046 39152.8200 -4478.5508 .0004432 739.6366 161.6312
104.834 -.023078 20814.4585 -(136,0693 10004565 693.2602 156.3600
186.963 ~-.022084 20195.9565 -3806.8200 + 0004664 631.2450 150.8147
189.112 -.021073 12272.3761 ~3488.3114 . 0004729 503.4166 145.0426
191.26) -.020052 5017.6767 -3183.6129% . 0004760 539. 6256 139. 0601
193,410 ~.01902€ -1595.0761 -28%1.2610 .000477) 132.9936
195.559 -.018001 -7593.5134 -2612.1143 . 0004752 126, 1986
197.708 -.016983 -13005.7784 -2346.3488 0004721 120.5401
199.857 -.015976 -17860,3532 ~-2094.064) .0004649 617.1488 114.2526
202.006 -.014995 -22185.8973 -1055.2880 + 0004568 643.2568 107.9691
204.155 -.014013 -26011.0970 -1629.982) , 0004472 666.3465 10).7163
206,304 -.013063 -29364.5260 -~1418.0469 . 0004360 606,5885 95,5245
208.453 -.012139 -32274.5209 -1219.3265 +0004236 704.1539 99.4176
210.602 =.011242 -34769.0557 -1033,6142 .0004102 719,214 03,4184
212,751 ~-.010376 -36075.6427 -860.6564 - 0003957 731,9273 77.5475
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214.900 -.00954) -38621.2312 -700.1574  .0003805  742.4640
217.049° -.008740 -40032.1201 -551.7638  .0003647  750.980¢
219.198 -.007974 -41133.879! L1686 . 0003404  757.6309
221,347 -.007243 -~41951.2825 182 .0003317  762.5649
-.006548 -42509.2396 -175.6010  .0003147  765.9268
-.005890 -42827.7493  -71.7613  .0002975  761.858%
-.005269 -42931.8507 22.0079  .0002803  768.423¢
-.004666 -42041.5828 106. 2464 .0002630  767.9390
-.004139 -42576.9542  181.42689  .0002¢59  766.3416
-.003629 -42156,9158  248.0521  .0002288  763.8062
-.003155 -41599,.3400  30%.6327  .0002120  760.4405
-.002718 -40921,0062 357. 6847 . 0001954 756.3459
-.002316 -40137.5697  401.7269  .0001791  751.6171
-.002940 -39263.6562  439.2799  .0001631  746.3410
~.001615 -38312, 6601 470.8632  .0001475  740.601¢
-,001314 -37296.9465  456.9944  ,0001323  734.4703
-.001046 -36227.7563  513.1875  .0001175  729.0165
-.000809 -35115.2351  623.0724  .0001032 721,301
-.000603 -33509.6996  $07.2242 6.93S3E-05  712.0926
-, 000425 -31600.3408 $77.2207 7.6226E-0% 700.5673
-.000275 -29419.0906 1126.7357 6.3938E-05  606.9179
-.000250 ~26862.3712  1232.2107 5.2619E-05  671.4850
-4.872-05 -24143.3690 1261.5834 4.2361Z-05  655.0725
3.19£-05 -21370.5118  1285.7700 3.3208E-05  638.3343
9.40E-05 -18629.9747  1254.3407 2.5163E-05  621.7924
000240 -15988,2294  1196.4750 1.8203E-05  605.8463
(000172 ~13494.5657  1118.9981 1.22722-05  590.7940
,000193 -11183.5227  1028.4336 7.3084E-06  576.8440
000204 -5077.1883 3.23376-06  564.1297
.000207 -71987.3126  820.2670 -3.7298L-08  552,7220
.000203 ~$517.2791  726.4992 -2.5924E-06  542.6414
.000196 -4063.8163  627.4961 -4.5293E-06  533.8679
000184 -2818.5528  $33.3127 -5.9034E-06  $26.3513
000170 -1769.3546  445.4253 -6.8261E-06  520.0181
.00015S  -901.4742  364.8100 =7.36322~06  514.779¢
.000138  -199.5188 292.0634 -7,50442~06 $10,5362
.000122  336.7482  227.3977 -7.5526L-06  511.4913
.000106  701.787%  170.7868 -7.3237E-06  514.0567
9.06£-05  1093.6227 12,9866 -6.9465E-06  515.9392
7.62E-05  1309.7432 80,5947 -6.46332-06 517.2317
6.29E-05  1442.5191 46,0961 -5.9100E-06  518.0452
$.082-05  1509.1501 17.900¢ -3.3164E-06 $18. 4474
4.002-05  1521.511% ~4.6253 ~4.70692-06  519.5220
3.052-05  1451.0912  -22.1312 -4.1010E-06  518.3384
2.24E-05  1427.9781  -35.2633 -3.5140£-06  517.957¢
1.S4E-05  1340.8890  -44.6477 -2.9571E-06  517.4318
9.67E-06  1237.2260  -50.8785 -2,.4386E-06  316.8060
4.96E-06  1123.1566  -54.5085 -1.9639E-06  $16.1175
1.23£-06 1003.7084  -56.0439 -1.5362E-06  515,3965
-1,64E-06  082.0740  -55.9411 -1.1567E-06  S14.6671
-3,75C-06  763.7210  -54.6046 ~8.2559E-07  $13.9478
-5,19E-06  640.5028  -52.3876 -5.41572-07  $13,252¢
~6,07E-06  538.7685  -49.5931 -3.0280E-07  $12.5%00
-6.492-06  435.4690  -46.4756 -1,0686E-07
-6,538-06  339.0379  -43.2¢41 4.0905L-08
-6.28E-06  249.5870  -40.0840 1.67292-07
-5.81E-06  166.7948 35,2160 2.5103T-07
-5.202-06 86.1317  -28.8123 3.0431E-07
-4,51E-06 42.8417  -22.8009 3.3266E-07
-3.772-06 .0047112  =17,2500 3.4128E-07
-3.048-06  -31.4306  =12.2151 3.3496E-07
-2.332-06  -52.6254 -7.7447  3,18058-07
-1.67B-06 -64.8402 -1,8864 2,94435~07
-1.072-06  -65.4432  -.6990775 2.6742E-07
-5.222-07  -67.9%17 1.7135  2.3979E-07  508.7480
-3.612-08  -62.1713 2.8843  2.13622-07  $509.713)
3.962-07  -55.6377 2.2113 1.8993E-07  $09.6737
7.802-07  -52.7407 1.3576 1.6813E-07  50%.6562
1.122-06  -49.8676 1.3418  1.47S0E-07 509, 6389
1.412-06  -47.020% 1.3206 1.2801E-07  509.6217
1.672-06  -44.2419 1.2943 1.096SE~07  509,6049
1.492-06  -~41.5103 1.2640 9.2407E-0B  509.5084
2.076-06  -38.8447 1.2301  7.62468-0 509.5723
2.212-06  -36.2526 1.1932 6.1143E-08  509.5567
2.332-06  -33.7402 1.1537 4.7067£-08  508.5415
2,428-06  -31.3124 1.112) 3.39B42Z-08  509.5269
2.478-06  -29.9734 1,0690 2.1860E-08  509.5128
2.51E-06  -26.726) 1.0248 1.0658E-08  509.4892
2.52E-06  -~24.5728  .9799300 3.4070E-10  $09.4862
2.518-08 , -22,5145  .9347238 -3.12922-09  $09.4738
248806  -20.5518 .8895825 -1.7790E-08  $509.4619
2.438-06  -18.8842 . 8448493 ~2.5601E-08  509.4506
2,376-06  -26.9107 .8008437 ~3.28402-08  $09.4399
2.298-06  -15.229% .7578617 ~3.93042-08  509.429%
2.206-06  -13.6382 .7161773 -4.5109E-08  509,4202
2.108-08  -12.133% . 6760428 -5,02932-06  509.4111
1.998-06  -10.713)1 L6376897 -5.4887E-08  509.4025
1. 86E-06 -9.5189 6013294 -5.89272-08  509.3944
1.73E-06 -8.2088 ,5671541 -6.2442E-08  509.3868
1.60E-06 5353376 -6.54622-08  509.3794
1.458-06 5060356 -6.8024E-08  509.3727
1.30E-06 L4793067 =7.01238-08  509.3663
1.1SE-06 4555130 -7.18138-08  309.3601
9.94£~07 (4345202 =7.31032-08  509.3543
8.362-07 (4164986 -7.40128-08  509.3487
6.76E-07  -.$04%302 .3278476 -7.45552-08  509.3423
5.152-07  -.3582962 .1850330 =7.4809E-08  509.3400
3.552-07  -.0768822 .0816040 -7.4896E~08  509.3383
1.942~07 .0214092 .0156141 -7.4308C-08  509.33%0
1.26E-08 0182027  -.0117221 -7.4899E-08  509.3380
429.800 -1.286-07 0.0000 0.0000 -7.4836E-08  $09.337%

Ovtput Varificatjion:

Computad forces and moments Are within spocifiod convergence limits.

Output Summary for Load Case No. 1:

Pile-head deflaction - 1.00000000 £n
Computed slope at pilo head - -.00003362
Maximum bending moment - -2998071. 1bs-in
Maximum ahear foxce L] 78270.82446 1bs
Depth of maximum bending moment = 0.00000 in
Depth of maximum shear foxco - 0.00000 in

71.823¢
66.2628
60,8803
55.6887
50.6995
48.9220
41,3644
37.0334¢
32,9344
29.0mM4
25.4475
22.0647
18.9239
16,0253
13,3682
10.9512
8.7724
68.0403
82,5435
75.6664
63,4020
34.6073
11.2548
-7.3584
-21,7057
-32.3341
-3%.70
-44,5142
-47.0250
-47.7238
-46.9880
-45.1508
~42.5024
-39.2914¢
-35.7271
-31.9030
-28.1292
~24.4866
=-20.9301
-17.5919
=14.5149
-11.7258
-9.2381
=7.0340
-5.1676
-3.5662
~2.2325
-1.1450
-.2812398
+3785416
8648872
1.198¢
1.402¢
1.4989
1.5088
1.4504
3
2
2
2

. 1620724
-. 7884250
-.006041%
-.0087234
-.0111029
~-.0131927
-.0150086
-.0165542
-.0178514
-.0189100
-.0197427
-. 0203620
-.0207002
-.0210087
-.0210622
-, 0209493
-.0206623
-. 0202722
-.0197296
~. 0190646
-, 0182872
-. 0174068
=, 0164325
-, 0153732
-.0142373
-.0130330
=-.0117682
=.0104503
=. 0090869
-. 0076851
-. 0748193
-. 0573487
-.0396536
-.0217609
~-. 0036000

. 0145893
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Nunber of iterations - ?
Number of raro deflection points = s

Summaxy of Pile-Hesd Rosponse(s)

pofinition of Symbols for Pile~Head Loading Conditions:

= Shear and Moment, y = plle-heod displacment in
= Sheax and Slops, M = pile-head moment lby~in
Type 3 = She
-

and Rot. Stiffness, V = pile-hoad shear force lbs
Type 4 Deflection snd Moment, S » pilo-head slope, radians
Type 5 = Deflection and Slope. R » rotational atiffness of pille-haadin-lbs/cad
Losd  Boundary Soundary Axial Pile-lead Haxiswm Haximum
Type Condition Condition Load Deflsction Homent Shear
1 2 1bs in in-1bs 1bs
$ y= 1.000000 Sw 0.000 90000.0000 1.0000000 -2998071. 76270.8245

file~head Deflection vi, Pile Length

BSoundazy Condition Type 3, Deflaction and Slope

Deflection = 1.00000 sn

Slope - . 00000

Axial Losd =~ 90000, 1bs
Pile Pile Read Maximuem Haziswem

Length Deflection Homent Shear
in in in-1bs 1bs

429.800 1.00000000 ~2990071, 78270, 82446
409.310 1.00000000 ~2998271. 70273.57771
385.820 1.08000000 -2990182. 70267.39492
385,330 1. 00000000 -2998535, 76274,.47186
343,040 1. 00000000 ~2999527. 76270, 81258
322,350 1. 00000000 ~2990589. 70268, 96375
300.860 1. 00000000 ~2988782. 78273.23172
279.370 1.00000000 ~2998646. 78267, 30608
257.000 1, 00000000 ~29993088. 78256. 56089
236.3%0 1.00000000 ~2988602. 70246.02222

The analysis onded normally.
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LPILE Plus for Windows, Version 5.0 {5.0.11)

Analysis of Individusl Piles and Dzilled Shafts
Subjected to Lateral Loading Using the p-y Method

{c) Copyright ENSOFT, Ine., 199$-2005
A

1 Rights Rosorved

This program is licensed to:

Youwed Zhou
Kleifelder

Path to £ile locations:
Name of input data file:
Mamo of output file:
Name of plot output filo:
Name of zuntime file:

U:\YZhou\Projocts\753010\Analysis\LPXEE\ASA
ASf6am. 1pd
Abtéam. 1po
ASL6mm. 1pp
AS£6am. 1pr

Time and Date of Analysis

Date: May 30, 2007 Time: 11:24:2%

Problem Title

AS, fixed head, 0.25 inch

Program Options

Units Used in P -
Besic Progzam Optioans:

Analysis Typs 11

us ry Units, inchos, pounds

- Cemputation of Latozal Pile Response Using User-spacified Constant BY

Computation Options:

pilo embedmant length

Solution Contzol Parametess:
~ Numbexr of plle Sncfoments

Only internally-gencrated p-y ourves used in analysis
Analysis does not use p-y multipliers (individual pile or shaft action only}
Analysls assunes no aheaz resistance at pile tip

Analysis includes sutomstic computation of pile-top deflection vs,

No computation of foundation stiffness matzix clements

Output pile response for full length of pila

Analysias sssumes no soll movements acting on pile

Ho sdditionsl p-y curves to be computed at user-specified depths

200

- Maxipum number of iterations allowed

-
-

-~ Defloction tolarance for convergente = 1.0000E-05 in

- Maximum ailowablo deflection -

erinting Options:

1.0000E+01 in

- Values of pile-head daflection, bending momant, shear force, and
z0il roaction are printed for full longth of pile.
- Printing Increment (spacing of cutput points) = 1

Pile Structural Properties and Geometry

Pile Length - 429.80 in
Dopth of ground surface below top of pile = -86.20 in
Slope anglo of gzound surface - 25.00 deg.

Structuzal propertics of pile defined using 2 points

Point Depth Mle Moment of tilo Modulus of
b4 Dismeteor Inectis Azos Elosticity
in in in**4 Sg.in 1bs/8g.in

1 0.0000 15.00000000 2485.0000 176.7000 4300000.
2 $00.0000  15.00000000 24$5.0000 176.7000 4300000.

Soil and Reck Layering Information

The soil profile i3 modellad

using 6 layers

Layer 1 is sand, p-y crltezia by Recae et al., 1974

Distance from top of pile to top of layer - -86,.200 in
Distance from top of pile to Bottom of layer = 249.800 in
p-y subgzadc modulua k fox top of 30il layer = .000 ibs/in®*3
p-y subgrade modulus X for bottom of layer = +000 ibs/ine*]d

NOTE: Internsl default values for p-y subgrade modulus wil) he computed foc

the above soil layer.

Layer 2 is stiff clay without fcee watar
Distance from top of pile to top of layer - 249.900 in
Distanco from top of pile to bottom of layer = 333.000 in

tayer 3 is stiff clay with wvater-induced exesion

Distanco from top of pile te top of layer - 333.800 fin
Distanco from top of plle to bhottom of layexr = 357.800 in
p-y subgrade modulus % for top of soil layer « .000 1ba/in**3
p-y subgrade modulus k £or bottom of layer = .000 1be/in**3

Page: 1
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NOTB: Intermal dofault valuas for p-y subgrade wodulus will be computed for
the above soil layer.

Layer 4 i3 sand, p-y criteria by Reesc et al., 184

Oistance from top of pile to top of leyex = 357.800 in
Oistance from top of pile to bottom of layer » 417.800 in
p-y subgrade modulus Xk for top of sofl layer = . 000 1b3/in*+3
p-y subgrade modulus k for bottom of layer = +000 lbs/in**3

ROTZ: Internal default values for p-y subgrade modulus will be cowputed for
the obove soil laysr.

Layer 5 is silt with cohesion and friction
Distanco from top of pile to top of layer
Distance fxom top of pile to bottom of layer
p~y subgzade modulus k for top of soil lsyor
p-y subgrade modulus k for bottom of layer

417.000 in
477.800 in
1000 lbs/in**3
.000 1bs/in**3

NOTE: Intornal dofault valuos for p-y subgrade modulus will be computod fox
tho above a0il layer.

Layer 6 Sx silt with cohesion snd friction

pistance from top of pile to top of layer = 477,800 in
bistance from top of pile to bottom ef layer = 600.000 in

p-y subgrade modulus k for top of soil layer = .000 1bs/in**3
pry subgrade modulus k for bottom of layer = <000 lbs/in"*3

NOTE: Inteznal defsult values for p-y subgrade modulus will be cowputed for
the above sofl layer.

IDepth of lowest layer extends 170.20 in below pilo tip)

Zffective Unit Weight of Soil vs. Depth

pistribution of effective unit weight of soil with depth
1s definad using 12 points

Point bepth X ££f. Unit Weight
N in lbs/in**3
1 -96.20 .07234
2 2¢9.80 07234
3 249.80 07234
4 333.80 .0723¢
$ 333.8%0 -03623
[ 357.80 .03623
? 352.90 - 03623
2 417.80 - 03623
9 47.¢0 -03333
10 477,00 -03333
11 477.80 . 03623
12 600.00 . 03623

Shear Strength of Soils

pistribution of shoar strength paramoters with depth
defined using 12 points

Point pepth X Cohesion ¢ Anglo of Friction
Ho. sn 1bs/in"*2 Deg.
1 ~B86.200 -00000 30.00
2 243,800 .00000 30.00
3 249,900 6.25000 .00
4 333.800 6.25000 .00
$ 333.800 6.25000 .00
[] 357.800 $6.25000 .00
1 357.800 .00000 30.00
] 417.800 - 00000 30.00
1] 417.800 5.58000 25.00
10 €77.800 5.56000 25.00
1 477,000 3.47000 32.00
12 600, 000 3.47000 32.00
Notos:

(1) Cohasion » unlaxia} compressive strength for rock matarisls.

(2) Valuex of ES0 aro reportod foe clay strita. .

{3} Defavlt vslues will be generated for §50 »hen input values afo 0.
{4} ROD and k_rm aze repocted only for weak rock strata.

Loading Type

Static loading cziteris was used for cowmputation of p-y curves

Pilo-hcad Losding and Pile-hesd Fixity Conditions

Nunbor of loads specitied » 1

Load Case Numbor 1

Pile-head boundary conditiona 3s3s Displacement and Slope {BC Type 5)
- 0 in

Deflection at pile head .28
Siope at pilec head - 2000 in/in
Axfal losd at pile head - 90000, 040 ibs
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Computad Values of Load Distribution and Deflectioe
for Latera) Loading for Load Casa Number 1

Pile-head boundary conditions are Olsplacement and Slope (8C Type $)
Spocificd deflection at pile head = »250000 in

Specified slops at pile head - 0.0008400 in/in
Specified axial load at pile head = 90000.000 1bs
Depth Deflect. Moment Shoaz Slopa Total %0i) Res
X y » v Btreas P
in in 1bs-in 1bs Rad.  1bs/in®*2 1bs/in
0.000 .250000 -13568301. 36239.0033 0.0000 4604.6131 -~274.8419
.249707 -1279662. 35620.9368 -~.0002651 4371.4978 -287.1183
-246860  ~1203700. 34990.9377  -.0005140  4142.2342 -299.2460
247494 =1129072. 34335.0186 -.0007454 3%17.0002 -311.19%3
4245639 -1055838. 33653.8436 -.0009691 3695.9712 -322.%368
4243329 ~904054. 32947.2906 ~.0011743  3479.3194 -334.4416
.240593 =813776. 32216.4985 -.0013651 3267.2137 -345.6013
.237462 -B45059. 31461.8665 -.0013420 3059.8188 -356.6286
.233965 =777957. 30684.0522 -.0017052 2837.295%5 -367.2563
+230133 ~712520. 29883.7700 -.0016550 2659.7997 -377.5386
. 225992 -648799. 29061.78%¢ -.0019919 2467.4826 -387.4503
.22157) -506842. 28218.9329 -.0021162 2200.4896 ~396.9671
. 216897 -526695. 27356.0739 -.0022282 2090.9608 -406.06%9
+21199% ~469403. 26474.1347 ~,0023202 1923.0293 -~414.7244
-206890 ~412009. 25574.0833 ~.0024167 1732.0246 -422.9217
+ 201608 =357551. 24636.9341 -.0024941 1588.4658 ~430.6378
< 196170 -305068. 23723.7395 -.0023608  1430.0673 -437.8543
- 190603 «254596. 22775.5930 ~.0026170 1272.73s8 -444.5531
< 184922 ~206167. 6236 ~.0026634 1131.5708  -450.718%
179184 ~159811. 9939  -,0027002 991.6638 ~456.3356
-173317 =~115556. 19852.8971  ~.0027279 858.0905 ~461.3%068
05,129 -167430 -73427.7144 18856.5542 ~.0027469 730.9507 -465.8713
47.27¢ «161831 -33448.0229 17051.2111  -.002757¢ 610.2876 -46%.7669
18,427 + 155578 4363.4922 16839.1358 ~.002760% 522.5074 -~473.0673
51.576 -149646 39%30.1175 15818.6150 =.0027561 630.0324 ~475.7646
$3,725 4143732 73418.0107 14793.9852 -.0027447 730.9214 -472.8516
55.674 «137850 104636. 13765.4718 -.0027268 825.1414 -479.3223
$8.02) +132012 133637, 12738.9989  -,0027028 $12. 6682 ~475.9805
60.172 . 126233 160434, 11731.2206 ~.0026732 993.5450 ~461.9240
€2.321 -120523 185092. 10754.0402 -.002638% 1067.9648 -447.5040
64.470  .114093 207675, 9608.1838 ~.0025990 1136.124% -432.1N8
66.619 » 109352 228253, 8894.2688  -.0025552 1198.2289 -417.7M5
68.768 .10351) 246891, 8012.8043  -.0025074 1254.4829 -402.5701
70.917 . 098575 26366). 7169.2000 -.0024560 1305.0969 -387.1972
73.066 - 093254 278633. 6346.7600 -.0024015  1350.2031 -371.7047
75.21% 008254 291877, 5566.6940 -.0023441 1390.2556 =-156.1371
77.364 083278 303466, 4918.1174  -,0022843  1425.2300 -340.5373
79.513 - 070436 313469, 4103,0552 ~.0022222 1455.4222 -324.9463
61.662 -073728 32)960. 3421.4463 -.0021583 1481.048% -309.4035
83.812 . 069159 329010. 2773.1465 =. 0020929 1502.3248 -293.9¢63
5. 960 . 064733 334689, 2157.9351 -.0020261 151%.4647 -278.6101
98.108  .06045) 339069, 1575.5244  -.0019584  1532.8023  -263.4287
90.258 . 056316 342218 1025.5184 -,0010899  1542.1884 -248.4336
92.407 . 052328 344207. 507.5146 -, 0018209 1548.1915 -233.6546
94.556 . 048490 345103. 21.0089 -.0017816 1550.8975 -219.1194
96.708 . 044800 344975, -434.5503 -,0016822 1550.5009 -204.9538
98.85¢4 . 041260 343886, ~858.767% -.0016129 1847.2245 ~150.8815
101.003 037860 341903. -1255.2076 -.0015439  1541.2391 -177.2244
103,182 - 034624 339088. -162)1.0382 -.0014755% 1532.2438 -163.9023
108,302 .031526 335%03. -1960.1290 -.0014076 1521.523% -150.9332
107.450 . 028574 331208. -~2270.9459  -.0013406 1508.9603 ~138.3334
109.59% . 025765 326261, -25%5.0978 -.0012745 1494.0302 -126.1170
111.74¢ 1023096 320719. -2013.422) =.001209¢ 1477.3039 ~114.296%
113.8m7 020947 914€37. -3046.7811 -.0011455 1486.9469 -102.8827
116.046 .018172 308067. -3256.0507 -.0010829 1439.11%0
138,195  .018912 301061. -3442,1562 -.0010216 1417.974)
120,344 .013782 293668. -3608.5891 -.0009618 1395.6606
122, 493 011778 205938, -3740.484)1 -.0009038 1372.3207
124,642 . 009898 277907. -3870,8752 -.0008469 1348.0908
126.791  .008135 269627, -3973.2011  -.0007918  1323.1010
128,940 . 006495 261136. -4057.3024 ~.0007384 1297.475%
131,089 +00496S 282474, -4123.8183 -.0006068 1271.3324
133,238 003543 243670, -4173.6844 -.000636% 1244.70838
135.397 .002227 234782. -4207.8300 -.0005888  1217.9356
137,536 .001013 223820. ~4227.1757 ~.0005423 11%0.087%
139,685 ~.000104 216823. -4232.6314 -.0004979%  1163.7347
141.83¢ -~.001127 207821. -4225.0943  -.0004552 1136.5643
143,583 -.002061 198840. -4205.4465 -.0004144  1109.459%0
146,132 ~.002908 189906. -4174.5540 ~.0003753  1082.4957 16.8919
140.281 -.003674 2182043, -4133.2844 ~.0003380 1055.7485 21.5349
150.430 -.004361 172272, -4082.4058 -.0003024¢ 1029.2742 25.7974
152.57% -.004973 163614, -4022.7655 -.0002687 1003.2423 29.60892
154.728 -~,005515 155086. -3955.1886 -~.0002366 977.4050 33.220%
156.877 -.0059%0 146706, -3680.3772 -.0002063 952.1125 36.4038
159.026 -,006002 1384988, -3793.08%0 -.000177¢ $27.3102 39.2485
161.17% -.006754 130446, -3712.0373  -,0001505 903.0387 41.7675
163.32¢4 -.007049 122392, ~3619.950%¢  -.000125) 879.3340 43.9727
165.473 -.007291 114936, -3523.3662 -.0001012 856.2279 45,9762
167.622 -.007484 107480, -3423.0444 -7.00476-05 833,747 47,4905
169.771  -.007630 100254, -3319.5499 -5.7957¢-05 611.9168 49,0282
171.920 =-.007733 93242.7804 ~3213.4642 ~3.0499E-05 790.7547 49,9021
174.069 -.007796 86457.8075 -3105.3406 ~2.0429E-05 170.2772 $0.7248
176.218 ~.007621 79903.9288 -2995.7053 ~3.70045~06 750.4966 51.3091
179.367 -~,007612 73583.7975 -2805.0569 1.1734E-08 731.4218 51,6676
=.00777)1 67499.4158 -2773.86680 2.5921p-08 713.0584 E) 13
=,007700 61651.6%314 -2662.579¢ 3.8908E-0S 695.409¢
«.007603 $56040.5968 ~2551.612¢4 5.0742£-05 £70.4745 $1.515)
-.007482 50665.2333 -2441.3566 §.1472E-05 662.2510 $1.0962
=.007339 45523.8694 -2332.1769 7.1145E-0% 646.7338 50.5136
191.261 =-.007176 40614.0166 -2224.4125 ?2.9007E-05 631.915¢ 49,7791
193.430 -.006996 35932.4738 -2118.3771 8.7504E~05 617.7060 48.9004
195.559 -.006000 31475.3037 -2014.3596 9.4202e-08 6043340 47.9010
197.708 -.006591 27238.2888 =~1912.6249 . 0001002 $91.5460 46.7800
199.857 -.006370 23216.1677 -1813.413% .0001083 $79.4068 45.5%23
202.006 -.006138 19403.5161 -1716.9445 .000109S 567.8938 44,2205
204.555 -.005899 15794.3660 -1623.411% .00031332 $57.0070 42,8190
206.304 ~.005652 12382.3484¢ -1532.9896 .0001158 546.7091 43.3339
208.453 -.005401  9160.7372 -1445.8297 . 000318} $36.9860 39.782¢8
210,602 -.005148  6122.4949 -1362.0636 «0001196 527.8162 38.1753
212,751 ~.004887 3260.3158 -120}1.8028 +00012086 $12.17M8 36.5206
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214.900
217.049
219.198
221.347
223.496
225.645
227.7TH4
229.943
232,092
234.24)
236.5%0
238,539
240,680
242.837
244,906
2417.135
249.284
251,433
253,582
255.70
257.680
260.029
262.117¢
264.327
266.476
268.625
270.7TM4
212.92)
275.012
21222
279.370
281.519
283.668
285.817
281.5966
290,115
292.264
294.413
296.562
2%8.711
300. 860
303,009
305.158
307.307
309.456
311.605
313.754
315.9503
318.082
120,201
322.350
324.499
326.640
329,797
330,946
333,095
135,244
337.29)
339.542
341,69
343.840
345,989
348.136
350.287
152,436
354,585
356.734
358.883
361.032
363,181
365.330
367.47¢
365.628
MM
373.926
376,075
370.224
360.373
3e82.522
384.67
386. 620
388,969
381.118
393.267
395,416
397.565
399.7U4
401,863

429.900

~.004627
~.004367
-.004107
~. 003850
~-. 003596
-,003345
-.003099
~.002858
-.002624
-.00239%6
-.002176
~.001964
~.001760
-.001566
-.001382
-.001200
~. 001045
-. 000893
~. 000753
-.000625
-.000508
~.000404
~.000312
-.00023
-. 000160
~9.97€-05
~-4.86E-05
~6.23E-06
2.84E-05
5.598~05
7.72E-05
9.31E-0%
- 000104
.000111
.000215
-000115
. 000114

~3.96E~06
-4.558~06
~5%.03E-06
-5.432~06
-$.772-06
-6.,05E~06
-6.27E-06
-6, 45£-06
~6.SBE-06
~6.67E-06
-6.NE-06
-6.128-06
~6.69E-06
-6.62E-06
~6.53E-06

~6.41E-06"

~6.26E-06
~6.09E-06
~$. $9E-06
~$.67E-06
~5.44E-06
-$.19E-06
-4.93E-06
~4,65E~06
~4.36E-06
~4.06E-06
~3.75E-06
=3.432-06
«3.112-06
-2.78E-06
~2.44E~06
~2.108-06
-1.76-06
-1, 42E-06
~1,09E-06
-7.342-07
-3.80E-07
-4.62E-08
2.988-07

$66. 6695
~1966.1584
-4346.026)
-6580,8966
-0676.8005
~10647.8000
-12495.9532
-14231.2004
-15861.7319
~17395.1549
-18039.2635
-20202. 6079
~21489,5459
-22710.2136
-23870.4979
«24977.0090
-26036.053%
-27053. 6083
-27646.6503
~27832.4150
~27626.9169
-27055. 0429
-26130.6958
~248$77.0197
-23376.4824
*21704.3351
~19925,0602
=10093.1403
-16253.8758
~14444.2278
~12693.6641
-11024.9926
-9455.1670
=7996.0552
-8655.1629
-5436.3054
-4340.2257
-3365.1561
-2507.3239
-1761.4008
~1120.8975

-578.5102

~126.4137

243.4072

$39.3493

769.2197

940.9999

1061.8305
1139.0531
1179.0731
1187.9044
1171.0107
1133.3092
1079.1779
1012.4734

936.5552

854.3164

760.94231

659.7008

$57.6215

462.7370

376.9433

302.0371

239.1772

189.2439

152.9261

130.7147

123.2356

115,5080

108.8019

101.9254

95.2852
85,8863
02.7322
76,8250
71.1655
65,7582
60.5064
$5.6622
50.9766
46.5240
42.3008
38.2979
34.5081
30.923¢
27,9345
24,3006
21,3041
18.4422
15,112
13.1620
10,7212
9.3959
8.1728
4,0383
1.9795
-1343222
.1115780
-.0059738
~. 0564921
0.0000

Output Verification:

Computed forces and moments sre within spocified convecgence limits.

Output Suomary for Load Case No.

rile-hesd deflection
Computed slope st pile head
Haximum bending moment
Haximum shear force

Depth of maximum bending moment

Depth of naximum shear forco

-1205.1392
-1132,1462
-1062.8786
~997.3740
-935.6529
-877.7192
-023.5610
~773.1510
=-726.4470
-683.3923
-643.9160
~-507,9337
-575,3476
~-546.0469
-519,9080
~496.7950
-476.5596
~368. 6169
~175.5824
9.2436
185.4841
352.7065
510.3922
643.9907
740.9161
805.3630
842,1599
$55.7734
850.2807
829.3652
796.319
754.0528
05,1099
65,6869
595.6552
530.5861
481.7764
426.245
372,9067
322.3029
274.9208
231.0696
190.9314
184.5820
122.0087
93.1276
67.7983
45.837%
27.0303
11.1400
-2.0797
«12.884%

~1.0950
-1.0442
-.9996497
.. 9615402
-.71543440
~-.4199748
-, 1764534
~.0247022
<0344040
0.0000

1

.2
-.0

3623

. 0002209
10001208

. 0001202
.0001192
0001275
<0001156

< 0001133
0001106
10001076
.0001042
.0001006
9.66438~05
9.24518-05
8.80062-05
8.3322E-05
7.6410E-05
7.32812-05
6.79422-05
6.24412-05
5.6863E-05
5.1206E-05
4.57872-05
4.0439C-05
3.5309E-05
3.0457E-05
2.5924E~05
2.1738E-05
1.7915E-05
1.4461E-05
1,1374E-05
$.6453E-06
6.2603E-06
4.2008E-06
2.44602-06
9.7271E-07
-2.40172-07
-1.2263t-06
=-2,00112-06
~2.59168-06
~3.02092-06
-3.3107E-06
~3.4816E-06
~3.5525E~06
~3.54072-06
-3.4820L-06
-3.3304E-06
~3.1584E-06
~2,9570E-06
~2.7357E~06
~2.5026E-06
~2,26462-06
~2.02748-06
~1.7957E-06
~1.5732E-06
~1.3629E-06
~1.16695-06
~9.86008-07
~8,2438E-07
~-6.8153E-07
=5.59095-07
~4.56476-07
~3.7203E-07
~3.0376E-07
~2.49332-07
~2.06258-07
-1,71848-07
-1.43328-07
~1.12778-07
-$.3727E-08
=7.1131£-08
-4.9943£-08
-3.0110E-08
=1.1590E-08
$.6674E-09
2.17122-00
3.6591£-08
$.03622-08
6.30662~08
7.4755£-08
8.54792-08
$.52032~09
1.0422e-07
1.3232E~-07
1.19642-07
1.26228-07
1.3210-07
1.3731E-07
1.4190Z-07
1.4590E-07
1.4934E-07
1,5224E-07
1.54642-07
1.56578-07
1.5801£-07
1.59062-07
1.59662-07
1.5994E-07
1.6002E-07
1.60022-07
1.60012-07
1.6000E-07

$000000 in
0000277

~1356901. 1bs-in

3.00331 1bs
0.00000 in
0.00000 in

511.048)
$15.2119
522.4546

542.6128
537.8746
$33.4700
529.4239
525.7452
$22.43M
$19.4943
$16.9052
$14.65¢0
512,720%
511.083%
509. 7194
$10.0727
$10.9657
511.6594
512.1776
$12.5426
$12.7756
$12.8964
512.9231
512.0721
$12.7583
512.5948
$12.3936
$12.1645
$11,9163
511.6342
511.3292
511.0214
$10.7345
510.4755
510.2494
510.0597
509.90%0
509.7994
509.7326
509.7098
509.6€877
$09. 6662
509.6455
509.6254
$09.606)
509.5876
509.5897
$09.5526
$09.5363
509.5207
509.5059
509,4017
509.4783
509.4655
509.4534
509.4420
509.4312
509.4210
$05.4113
509.4022
$09.3935
509.3853
$09.37176
509.3702
$09.3632
%09.3565
$09.3500
509, 3436
509.3401
509,382
$05,3381
509. 3380
509.3379

3.8275

~1.6365
-.1888668
1.4933
2.0157
2.3607
2.4110
2.6011
2.9498
3.0600

.053041%
< 05371595
- 0541653
0542827
<0541240
. 0537070
0530439
.0521493
.0520370
.0497201
-0482115
< 0465235
10446680
0426566
.0405004
.0382100
.0357957
.0332675
-0306349
-0279070
.0250930
<0222014
+0192407
< 0162191
.1766187
.1345672
.0920698
.0491599
.0058482
-.0378660
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Numbez of iterstions = 5
Number of zero defloction points = L]

Sunmary of Pile-Hcad Rasponso{s)

Definition of Symbols for Pile-Mead Loading Conditions:

Type 1 = Shoar and Moment, y = pile-hond displacment in
Type 2 » Shear and Slope, M = pile-head moment 1he-in
Type 3 = Shear and Rot. Stiffness, V « pilo-hecad shesr force 1bs
Type 4 = Deflection and Moment, $ = pilo-hedd slope, zadians
Type % = Deflaction and Slepe, R = gotational stiffness of pile~headin-lbs/rad
load  Boundary Boundary Axial Pile-Nead Haximum Maximum
Type Condition Condition Load Deflection Homent Shoar
3 2 ibs in in-1ba 1bs
5 ya .280000 S= 0.000 90000.0000 -2500000 -1356%01. 362368.0033

2ile~hood Deflection vs. Pile Length

Boundacgy Cendition Type S5, Daflection and Slopa

Deflection = 425000 in
Slope - ,00000
Axia)l Load = 80000. 1bs
eile Pile Mead MaxSmom Maximum
Length Deflection Homent Shear
in in in-1bs ibs
429.800 +25000000 -1356801. 36238.00331
408,310 +25000000 =1356995. 36238.93276
386.820 +25000000 -1357017. 36237.888¢7
363.330 +25000000 -1357090. 36238.2%044
343.940 .25000000 ~31387130, 36230.00825
322,350 .25000000 ~1357202. 36238.56784
300.660 +25000000 -1357219. 36237.99232
27%.370 +25000000 1357053, 36231.72021
257.880 .25000000 -1356926. 36222.40031
236.3%0 +25000000 ~1356657. 36215.31920

The analysia ended normally,

Page: §
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LRPILE Flus for Windows, Version 5.0 (5.0.11)

Analysis of Individual Piles and Drilled Shafts
Subjocted to Latera) Loading Using the p-y Method

{e) Copytight ENSOFT, Inc., 1985%-2005
1 Rights Resecved

This progrem is licensed to:

Youwed Zhou
Kleifedder

Path to file locations:
Kame of input data file: ASStability.lpd
Name of output file: ASStability.lpo
Hame of plot output file: ASStability.lpp
Name of runtime file: ASStabllity.lpr

U:\YZhou\Pxojects\75010\Anal ysis \LPILEVASY

Tims and Date of Analysis

Date: May 30, 2007 Time:

13:24:18

Problens Titlo

AS Stability

Progran Options

Units Used in Computations - US Customdry Units, inchos, pounds

Basic Program Options:

Analysis Typs l:

- Computation of Latara) Pile P Using

Computation Optionss

ified C

- Only internally-gencratod p-y curves used in analysis

- Analysis docs not use p-y multipliexs {individual piie or shaft action only)

— Analysit assumes no sheer resistsncs at pllo tip

= Analysls includ e P
piie embsdment length
on of £

No "y
Output pile response for full length of pile

- Anmlysis no soil acting on pil
- No additional p-y curves to be computed AT user-:

Solution Contxol Pacametaers:
- Humber of pile increments
Haximum number of iterations allowed

of pile-top deflectien vs.

on stiffness matrix elements

.
specifiod depths

200
200

-
- -
- Deflection tolerance for con g "
- Maximum allowable doflection -

Printing Options:

1.0000E-05 in
1.00008+02 4in

- Values of pile-head dsflection, bending moment, shesr force, and

s0i)l reaction axe printed for full length of pile.
- Printing Increment {spacing of output points} = 1

Pilo 1 Propertiss and y
Pilo Length - 200.00 in
Dopth of ground surface below tep of pile = ~86.20 in
Slopc engle of ground surface - 25,00 dag.
Structural properties of pile defined using 2 points
Point Depth rilo Homent of Mle Modulus of
X Diametor Inectia Azoa Elasticity
in in in**¢ 39.4n 1ba/3q.4in
1 0.0000  15.00000000 1242.5000 176.7000 4300000,
2 $00. 0000 15.00000000 1242.5000 176.7000 4300000.

S0i) and Rock Layecing Information

The soil profile is modelled using © layers

Layer- 1 is sand, p-y criteria by Reese et al., 197¢

pistance from top of pile to top of layer
Distance from top of pile to bottom of lsyer
p-y subgrade modulvs k for top of soil layer
p-y subgrado wodulus k Eor bottom of layer

4

-$6.200 in
249.800 in
.000 lbe/in’*d
.000 1bs/in**3

tus will be

d for

NOTE: Internal defavlt values for p-y 9
the above roil laysr.

Layer 2 is stiff clay without free uster
piseance from top of pile to top of layer
pistance from top of pile to bottom of layer

Layer 3 is stiff clay with water-induced eroslon

pistance from top of pile to top of layer
pistance from top of pile to bottom of layer
p-y subgrade modulus k for top of s0il layer
p-y subgrade modulus Xk for bottam of layer

2¢9.000 in
333.800 in

333.000 in
357.800 in
.000 1bs/in**3
.000 1bs/in**d

Pags:

b
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NOTE: Internsl default valvues for p-y 9 will be P for
the above soil laysz.

Layer 4 is sand, p~y critecis by Roese ot al., 1974

Distanco fzom top ©f pile to top of layer - 357.800 in
Distance from top of pile to bottom of layer = 417.600 in
P~y subgrade modulus k for top of soil layer = +000 lbs/in+*3
pry subgrade modulus k for bottom of layer = +000 lbs/in*+3

HOTE: 1Intocnal default values for p-y subgrade modulus will be computed for
the abeve soil layer.

Layor $ $3 silt with cohesion and friction
Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
p-y subgrade modulus x for top of soil layer
p-y svbgrade modulus x for bottom of layer

437.800 in
477.800 in
-D0O lbs/in®*3
.000 1bs/in**3

MOTE: Intorns) default values for p-y subgrade modulus will be computed for
the above soil layer.

Layor 6 is ailt with colheslon and friction

Distance from top of pile to top of layor - 477.000 in
pistance from top of pile to bottom of layexr = €00.000 in
p-y subgrade modulus k for top of noll laysr = «000 lbs/in**3
p-y subgrade modulus kX for bottam of layexr =~ +000 lbs/in**3

NOTE: IXnternal default valucs for p-y subgrade modulus will bo computed for
the above soil layer. 3 B

(Depth of lowest layer cxtonds 400.00 in below pile tip)

Effectivo Unit Weight of Soil va. Depth

Distribution of effective unit weight of soll with depth
ie defined vsing 12 points

Point Dapth X eff. Unit Weight
Ne. in . 1bs/in**3
1 -86.20 - 07234
2 249.80 .07234
3 24%.80 +07234
q 333.80 L0724
5 333.80 .03623
é 357.80 -03623
7 357.80 . 03623
417.80 .03623
L 417.80 403333
10 477.80 +0333)
1 477.80 03623
12 600.00 .03623

Shear Stcength of Seils

Distzibution of shear strength paxsmotars with depth
defined using 12 points

Point Papth X Codesion ¢ Angle of Friction E30 ox
No. in ibs/1n**2 Deg. LM
1 ~86.200 » 00000 30.00
2 249.800 . 00000 30.00
3 249.800 €.25000 .00
L) 333.000 6.25000 .00
5 333,800 6.25000 .00
6 357.900 6.25000 .00
7 357.800 00000 30.00
] 417,800 . 00000 30.00
L 417.800 $.56000 25.00
10 477,500 5.56000 25.00
11 477.900 3.47000 32.00
12 £€00.000 3.47000 32.00

Notas:

(1) Cohcsion = uniaxial ecompressive strength for fock matarisls.

(2) Valuos of ESO are repoxted for clay stxats.

{3) Default valuee will ba genexated for 250 when input values axe 0.
(4} RQD and k_zm aro reported only for wask tock stzets.

Loading Type

Static loading criteria was used fox computation of p-y cuzves

Pilc-head Loading and Pilc-head Pixity Conditions

Nuzber of loads spocified = )
Load Case Number 1

#ile-hesd boundary conditions aze Sheac and Homent (BC Type 1)

Shoat force at pile hesd - 36000.000 1bs
Bending moment at pile head = .00 in-1bs
Axial load at pile head - $0000. 000 1bs

(Zexo moment at pila hesd for this load indicates a frec-hood cendition)

Page: 2
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Conputed Values of Load Distzibution aad Deflection
for Lateral Losding foz Load Case Numbexr 1

Pile-hend bounducy conditions aze Shear and Moment (BC Type 1)

Specified sheaxr force at pile head « 36000.000 3bs
Specificd momont at pile hemd - +000 in-1bs
Specificd axial load at pile head - 90000.000 1ibs

{3aro moment for this load indicates free-head conditions)

Depth Peflect, Momont Shear Slope Total 30i) Res
x y M v s Stress 3
in in 1bs-4n lbs Rad.  1bs/in**2 1bs/in
0.000 1.004 1.0677E-0% 36000.0000 -.016927% 509.3379 -483.7266
1.000 .906710 37272,6443 35511.1923  -.0160244 734.3236  -493.0007
2.000 .96989% 74050.7720 35012.1704 -.0168140 956.3244  -504.1552
110323,  34502.8297  -.0167%67 1175.2745  -514.5261
146030, 33983.0660 -.0167727 1391.1075 -325,001¢
101309, 334852.7748  -.0167421 1603.7561  -535,5010
215999, 32911.85)8  -.016704%  18)3.154% -546.2650
250139, 32360.1927 .0166613  2019.2330 -537.053)
283718. 31797.6930 -.016611) 2221.923¢ -567,9461
316728. 31224.2484  -.0165551 2421.1571 ~578.9432
349147, 30639.754S -.0164928  2616.8637 ~590.0446
380973. 30044.1089 -.0184245 2008.9733 -601.2508
412192, 28437.2013 -.0163502 2897.4148  -612.5607
442750. 20915.933¢  -.0162702  3102.1169 -623,9783
472758, 2010%.1986 -.016184%5  3363.0074 -635.4942
502082. 27547.8928 -.0160933 3540.013%
530750. 2€894.9114 -.0159967  3713,08632
$58751. 26230.1501  -,0158%47  3692,0016
$06072. 25553.5046 -.0157876 4046.9942 ~682.6137
612700. 24964.8705 -.01567%4 4207.7201  -654.8%45
639623, 24164.1434  -,0185503  4364.2060 -7006.7997
663029, 23451.2189  -.0154364 4516.352% -719.0492
689304. 22725.9927 -.0153098  (664.0912 -731.4031
712037, 219908.3605 -.0151790 €007.3450  -743,9614
735013. 21238.2177  -.0150434  4946.0363 -756.424)
757221. 20475.4601 -.0149037  5090.0869 -769.091)
778647, 19699.9833  -.0147600  5209.410)  -701.8625
799278, 10911.6829  -.0146123  $333.9506 -794.7333
$19100. 10114.4200 -.024460% 5453.6047 -799.787S
$30109. 17316.3216 -.0143058  5360.34780  -796.4292
$56308. 16521.6817 -.0141472 5679,1982 -792.0306
$73699. 15730.7673  -.01396353 5783.175% -798.9983
$90207. 14943.7987  -.0138202 5093.3022 -784.33%9
906074, 14160,9997 -.0136521 $970.5998  -780.659)
921066. 13382,5872 -.0134B11  6069.0932 -776.1660
935266, 12609.7707 -.0133074  6156.8077 -771.4668
948679, 11839.752% -.013:3311 $235.7704  -766.5609
961309, 11075.7286 -.0129523 6312,0095 -761.4797
973162, 10316.8853 -,0127713 6383.5%44 -756.2070
904242,  9563.4025  -.01235881  6450.4357 -750.758S
994555 $615.4521 -.012402% 6512.6852 -745.142¢
1004108, £073.1976 -.0122159 6570.3357 -739.3665
1012900.  7336.7948  -.0120271  $623.4211 -733.4392
1020944, 6606.3%07 ~-,0110363 6671.9763 -727.3688
1020243, 5882.1245 -.0116450 6716.0372 -721.1637
1034804, $164.1265 -. 0114519 8755, 6404 ~714.8323
1040833, 4452,5106 -,0112577 6790.8235 -708.3833
1045736, -.0110625 6921.6249  -701.8253
1050119, 3048,9182 -,0108663 6948.0035 -695.1670
1053789,  2357.126)  ~-.0106694  6970.23%2 -698.4170
1056754, 1672.1255 -.010471% 6008,1323 -601,5043
1059019 993.9346 -.0102739 6301.8038 -674.6778
1060591, 322.8031  -,0100785  6911.2950 -687.7054
1062478, -341,.3872 -.009076) 6916.6480 -860,.8752
1061686. -998.4467 -.0096782 6917.905) -653. 4438
1061223. -1648.1269 -.0094796  6€915.1100 -645,9)66
1060096, -2290.1318 -.0092011  £908.3080 -638.0934
1058313, -2924,1636 -.0090828  6397,5465 -5629,9742
58.000 .201919 1055! . =3549.9321 -.0008849  6802.8749  -§21.5509
59.000 .193133 1082813, -4167,1352 -.000687¢ 6064.3439 -612.8472
60,000 104544 1049112. -4775.478)  -.0084909  6842.0066 -60).9336
61.000 .176151 1044790, =-5374.6637 -.009294% 6015.9179  -594.5327
62.000 .167954 1039856, -5964.3943  -.0000998  6786.1339 -384.9285
63.000 .159952 1034319, <-6544.3710 -.0079057  6752.7136 -573.024%
64.000 .252143 1028190, -7114,2939 -.0077227 6715.7172  -$64,8207
65.000 .144526 1021479, -7669.8507  -.0075208 6673.2068 -546.3092
66.000 .13710) 1014204, -8203 $ -.0073304 6631.2949 -521.6690
67,000 .129865 1006391. -0713.3747 -.0071413  6504.1310 -497.3847
68.000 .1222010 990083, -9198.7994  -.0069537  6533.9624 -473.4647
69.000 .1159%58 989245, -9660.45%03 -.0067677  6490.634¢ -449.9172
70.000 .109283 979960. -10098.8238 -.0065834 ~426.7497
71.000 102791 970232, -10514.1832 -,0064009 ~403.9693
72.000 .096401 960084. -10906.9591  -.0062203 -361.582%
73.000 .09035) 949538, -11277.5400 -.0060416 6240.9550 -359.5954

74.000 084399 930616. -11626.3%25 -.0058649  6175.0298
75.000 .079621 927341, -11953.7803  -.0086%02  6106.9639
16.000 073017 915733. -12260.24¢1  -.0055178  6036.901)
77.000 .06758%5 903814, -12546,1610 -.0053475 5964.9530
76.000 .062332 091603. -12811,9519 -.0051795  $091.2406
79.000 057226 0979122, -13058.0423  -,0050137 5815.9092
00.000 .05229% 966390, -13204.8567 -,0040504  5739.0%37
01.000 .047526 953425, -13452.8282 -.0046894  $5660.7906

82,000 .042916 840248, -13682,397% -.0045309  $501.2576
93,000 030464 826876. -130393.9698 -.0043749  5500.5419
04.000 .034166 913328. -14008.0095 -.0042214  5418.7599

65.000 .030021 799620. -14144.9430 -.0040705  5336.0177
06.000 .026025 785770, -14265.2072 -.0039221  $252.4187
87.000 .022277 771796, -14369,2393  -,0037763  S51§8.0634
88.000 .018473 757712, -14457.476) -, 0036332 5083.0500
89.000 .014910 743535, -14530.3539  -.0034927  4997.4700

90.000 .0121487 729280. -14508,3080 -.0033549  4911.4282
91.000 ,00020) 714962, -14631,7728 -,0032197  4825.0027
92.000 .005048 700596, -14661.1810 -.0030872 4736.2853
93.000 .002026 686195. -14676.9633  -.0029575  4651,3609
94.000 -,000067 671774. -14679.5485  -.0020304  4564.3120

95.000 -.003635 657346, -14669.3628  -.0027060 4477.218)

~296.0056
-275.7402
-285.8007
-236.3452
$6

-180.4622
-162,7018
~145.374
-128.4996
-112.0309

16.4650
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96.000 -.006279 642922, -14646.9295  -.0025843  4390.1572 28.6014
97.000 ~.008803 628517, -14612,3693  -.0024653  4303.2033 40.319%0
$8.000 ~.011210 61414). ~14566.3993  -.0023490  (216,4289 51.6210
99.000 -.013301 $99807. ~-14509.3333  -.0022354  {129,9037 62.5111
100.000 -,015681 585525, ~14441.5612 -.0021245  4043.6948 72,9932
101.000 -.017750 571306, -14363.5489  ~.0020162 3957.8669 83.0713
102,000 -.019713 557161. -14275.6383  -.0019106 3972.4824 92.7498
103,000 -.021572 $43099. -14178.2467 -.0018077 3787.6011 102.0333

104.000 -.023328 529130. -14071,7668  ~-.0017073  3703.2805 110.9263
105.000 -.024986 515263, -13956.5869 ~.001609€ 3619.5757 119, 4337
106.000 -.026547 501506, -13833.0897  -.0015344  3536.5394 127.5606

107.000 -.028015 437869, ~13701.6533  ~. 0014218  3454.2220 135.3123
108.000 -, 029391 474359, -13562.6502 ~.0013318  3372.6719 142.6939
109.000 -.030679 460984, -13416.4477 ~.0012442  3291.9348 149.7111
110,000 -.0310880 447750, -13263.404 -.0011592  3212.0546 156.3694
111.000 -.0329%7 434663, -13103.88%4 =.0010766  3133.0727 162,647

112.000 -.034033 421736. -12938.2317  -,0009965  303S.020% 160.6327
113.000 ~.0349%0 408968. -12766.7907 ~.0009187 2977.95%4 174.2493
114.000 -.035870 ~12589.9006 -.0008434  2901.500% 179,5308

115.000 ~.036677 383940. -12407.8937 ~.0007703  2826.8850 1L4.4830
116.000 -.037411 371691, -12221.0960 -.00069%6 2752.9440 169.1124
117.000 ~.030076 359624, -12029.8274  ~.0006312 2680.1068 193.4250
118.000 ~.030673 34774S. -11034.4013  -,0005650 2608, 4005 197.4272
119.000 «,039206 336057, ~11635.1249 -.0005010 2537.€506 201.1258
120,000 -.Q3967S 324565. -11432.2891  -.0004392  2468,4805 204.5261
121.000 ~.040084 313271, -11226.2184  ~.0003795  2400.3121 207.8388
122,000 -.040434 302181. -11017.1705  -.000321%  2333.365) 210.4601
123.000 ~.040728 291295. -10005.4372 -.0002663 2267.6577 213. 0065
124.000 ~.040367 200618. -10591.293% -.000212¢ 2203.206% 215.2810
125,000 ~.041153 270151. -10375.0079 -.0001613  2140.0262 217.2902
126.000 -.041289 259897. -101%6.8426 -.0001117 2078.1301 219.0404
127.000 -.041377 249857. -9937.0833 -6.39S8E-0%5  2017.5297 220.5382
128.000 ~.041427 240034. -9715.0893 -1.0112E-05  1958.2352 221.7899
129.000 ~.041413 230429. ~9493.3934 2.5916E-05  1900.2550 222.8019
130.000 -~.041366 221042, -9270.4022 6.8167E-05 1043.5962 223.5806
131.000 -.041277 211876. -9045.5458 .0001087  1788.2646 224.1322

22,2481 0001475  1734.2643 22¢.4631
$97.7260 -0001847  1681.5983 224.5798

132.000 ~.041148
133.000 ~.040982

134.000 ~.040779 373.1934 .0002202 1630,2682 22440
135.000 -.040541 177418, -8348.8%32 -0002542  1580.2742 224.1929
136.000 ~-.040270 169387, -7924.9057 .0002867  1531.6185 223.7022
137.000 ~.039988 161517, ~7701.5442 .0003176  1484.2892 223.0209
138.000 39635 153897, -74178.9562 +0003471  1439.2940 222.1852
139.000 ~.039274 146497, -7287.3234 -0003753  1393.623% 221.1105
140.000 -, 038685 13$315. -7036.06217 .0004020  1350.2727 219.6928
141,000 «.038470 132351. ~6817.6216 .0004274  1306.2351 218.507%
142.000 -,038030 125603, -6€599.8870 0004516  1267.5030 216.95601
143,000 -.037567 °  112070. -6333.77%7 10004745 1228. 0676 215.2561
144.000 -,03708) 112750. -6169.4513 -0004962  1189.%197 213.4006
145.000 ~.036574 106641. -5957.0516 0005167  1153.0484 211.3989
146,000 -.036048 100743. -5746.7242 »0005361  1117.4422 2092558
147.000 ~-.035502 95051.4329 -5538.6079% . 0005544  1083.08%0 206.9767

148.000 -.034939 89565.6152 -5332.8368 20005717 1049.97%¢ 204,5661
149.000 ~.034359 $4202.8549 -5129.5391 +0005680  1018.087S 202.0287

150.000 ~.033763 79200.7034 -4928.6402 . 0006033 987.4105 199.3691
151,000 ~.033152 74316.5869 -4730.8597 .0006176 957.9289 196.5919
152,000 ~-.032520 65627.8305 -4535.7131 0006311 929.6265 193.7013
153.000 -.031880 65131.5624 -4143.5117 . 0006437 902, 4861 190.7015
154.000 -.031240 6082¢.9187 -4154.3626 . 0006555 676.4503 187.5962

155.000 ~.030579 56704.847) -3968.3689 . 0006665 851.6206 184.3907
156,000 -.029907 $2768.2109 -3785.6299 -0006767 827.5582 181.087¢
157.000 -.029225 4%011.7732 ~3606.2410 - 0006863 $05.1026 177.6904¢
158.000 -.028535 45432.2003 -3430.294) +0006952 83,5768 174.2034

159.000 -.02733S 42026.0654¢ -3257.8776 .0007033 163.0163 170. 6296
160.000 ~-.027126 38789.8522 -3089.0765 .000710% 743.4818 166.972%
161.000 -.026413 35719.8582 -2923,9727 .0007178 724.9513 163.2352
162.000 -.025692 320812.6976 -2762.6447 <0007242 707.4024 159.4207
163.000 ~.024965 30064.3050 -2605.1685 10007301 155.5318
164.000 ~,024232 27470.9377 -2951.6169 .0007358 151.5714
165.000 -.023494 25028.679)1 -2302.0601 . 0007404 147.%420
166.000 -.022751 22733.5409 -2156.35660 .0007449 143.4462
167.000 -.022004 20$81.4660 -2015.1997 - 0007409 139.2864
163,000 ~-.021253 18568.3308 -1878.0242 . 0007526 135.0647
169.000 -.020499 166839.9474 -1745.1002 .0007559 130.7832
170.000 -.019741 14942.0662 -1616.4966 . 0007599 126. 4441
171.000 ~.018981 13320.3773 ~1492.2400 -0007618 122,0491
172.000 -.018218 11820.5131 -1372.41%4 +000763% 117.6000
173.000 -.017453 10438.0498 -1257.0662 .0007660 113.0984
174.000 ~-.016687 9168.5091 -1146.2441 -0007678 108.5459
175.000 ~.015918 8007.3598 -1039.9993 10007694 103,943
176.000 -.015148 €950.0193 -936.3807 0007708 99,2934
177.000 ~-.014376 5991.8552 -341.4360 +0007720 94,5960
176.000 -.013604 S128.1862 -749.2117 .0007730 89,8526
179.000 -.012030 4354.2834 -661.7533 .0007739 05,0642
180.000 -.012056¢ 3665.371¢ -579.1084 10007747 80,2317
101,000 -.011281 3056.6294 ~501.311S . 0007753 75,3559

.000 -.010505 2523.191¢ -428.4143 +008775¢ 70.437¢8
183.000 -.009729 2060.1493 -360.4574 0007763 65,4772
184.000 -.008953 1662.5493 -297.4021 +0007766 60.4758
185.000 -.008176 1323.3968 -239.5269 - 0007769 $5.4320
166.000 -.007399 1043.6548 ~186.6357 .0007771 50.3496
187.000 -.006622 12,2447 3 ki 0007773 45,2262
188.000 ~.005844 626.0472 0007774 40.0629
189,000 -.005067 479.9020 .0007775 34.0600
180.000 ~,004289 368.6008 .0007776 29.6178
191,000 -.003512 286, 9268 4734782 -0007777 24,3387
192,000 -.002734 229.5756 22.1486 .0007777 19.0146
193.000 ~.001956 191.23%2 30. 4831 . 0007778 13.6543
194.000 -.001178 166.5439 49.4377 + 0002778 8.25%0
195.000 -.000401 150.10088 54.9734 0007778 2.8165
196.000 .000377 136.485% $5.0511 -0007778 ~2.6611
197.000 .0011SS 120.1999 49.6316 +000777% -0.1770
198.000 .001933 95.7324 38,6760 -000777% =-13.7335
199.000 .002711 $7.5300 22.14951 .0007779 -19.32¢3
200.000 .003489 0. 0000 0.0000 .000777% 509.337% ~24.9620

Output Verification:
Computed forces and momants are within specified convergence limits.

Output Sumascy for Load Case No. 1:

Pile-head deflection = 1.00353811 in
Coaputed slope at pile head = ~.01682786

Rage: 4
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Maximum bonding moment
Maximum shear force

Depth of meximum bending moment

Depth of maximmwe shear force
Nusber of iterations

Nunbar of sero deflection points

1061696, lbs-in

36000. 00000 1ba
$4.00000000 in

0.00000 &in
17
2

Surmory of Pilc-Nead Reaponse(s})

Dofinition of Symbols fox Pile-Haad Losding Conditions:

Type 1 = Sheaz and Moment, y = pile-bead displacment in
Type 2 = Sheaz and Slope, B = pile-hoad moment lbs-in
Type 3 = Shear and Rot. Stiffness, V « pile-head sheax force 1lbs
Typo 4 = Deflectiocn and Homent, 5 ~ pile-head slope. radiana
Type 5 = Deflection and $lope, R = rotational stiffncss of pils~headin-lba/sad
Load  Boundary Boundacy Axial Pile-Read Haximum Haximuon
Type Condition Condition Load Deflection Moment Shear
1 2 1bs in in-lba 1bs
1 V- 36000, M= 0.000 $0000.0000 1.003% 1061686, 36000, 0000

?ile-hrad Duflection vs. ?ile Length

Boundary Condition Typa 1, Shoar and Homent

Shasr - 36000. 1bs

Monent = 0. in-lbs

Axial Load w 90000, 1bs
Pile pile Head Haximom Maximum

Length Peflection Homent Sheax
in in in-lbs iba

200.000 1.0035381) 1062686, 36000, 00000
190, 000 1.00340195 1061614, 36000. 00000
180.000 1.00424914 1061334, 36000. 00000
170,000 1.00745220 1060347, 36008. 80000
160,000 1.01674684 1057904, 36000. 00000
150,000 1,03874456 1055740. 36000. 00000
140,000 1.08583995 1047724, 36000, 00000
130,000 1.18347268 1042559, 36000. 00000
120.000 1.390857761 10€6457. 36000. 00000
110,000 2,04240645 31081494, 26000. 00000

The analysis ended normally.
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LPILE Plus for Windews, Version 5.0 (5.0.11)

Analysis of Individual Pilea and Drillad Shafts
Subjected to Lateral Loading Using the p-y Method

{c) Copyright ENSOFT, Inc., 1985-200%
All Rightz Reserved

This program is licensod to:

Youwei Zhou

Kleifelder

Path to file locations: U:\YZhou\Pzojects\ 75010\ Analysis\LPILE\B4\
Namo of input data file: Bép2Sam. L pd

Neme ef output file: B4p325aen. 1po

Hame af plot output file: Bip2Smm. 1pp

Nama of runtime fila: B4p2Snem. 1px

Time and Date of AnalysSs

Date: Nay 30, 2007 Time: 12: 4:26

Problém Titie

B4, pinned head, 1.0 inch

Rfzogram Options

Units Used in Computations - U3 Customazy Units, inches, pounds
Basic Program Options:

Anslysis Type 1:
= Computation of Latexal Pile Rasponse Using Usor-spocified Constant £1

Computation Options:

Only intcrnally-generated p-y curves used in anslysis

Anslysiz does not use p-y multipliers (individual plle or shaft action only)
Analysis assumes no shear reaiatance st pile tip

Analysis includas automatic computatfon of pile-top deflection va.

pile embodment length

No computation of foundation stiffneas matrix elements

Output pile fosponse foc full length of pile

Anslysiz assumes no soil movemanta acting on plle

Mo additional p-y curves te be computed at user-specificd depths

Selution Contzol Pazaneters:

= Munbez of pile increments - 200
= Maximum aumber of iterations allowed = 200

- Deflaction tolerante for convergence =  1,0000E-0S in
= Maximum sllowable dnflection = 1.0000E401 in

Prxioting Options:

= Values of plle-haiad deflection, bending mewment, shear fozca, and
soil zeaction are printed for full length of pile.

= Printing Increment (spacing of oukput points) = 1

251la Stxuctural Propertios and Geometry

Pile Length - 345.00 in
Dapth of ground surface below top of pile = -$9.00 in
Slope angle of ground surfaca - .00 deg.

Stzucturel propsrties of pile dafined using 2 points

Point Depth Ple Moment of Pile Hodulus of
X Diametes Inextie Ares 2lasticity
in in in**¢ $g.30 1ba/9q. in

1 0.0000  15.00000000 1242.5000 176.7000 4300000,
4 $00.0000  1$.00000000 1242, %000 176.7000 4300000,

Soil and Rock Layezing Xnformation

The soil profile 1s modelled using 6 layars

Layer 1 is sand, p-y czitezis by Reese et al., 1974

Distancs from top of pile to top of layes - -99.000 &n
Distance from top of pile to bottom of layer = 1.000 in
p-y subgrade modulus k for top of aocil layer = <000 1bs/in**3
p-y subgrade modulus k for bottom of layar = 000 1bs/in**3

HOTE: Intsornal defsult values for p-y subgrade madulua will be computed for
the above soil layes.

Layax 2 is stitf® clay without frce water

Distance from top of pile to top of layer - 1.000 in
Distanecs from top of pile to bottom of layer = 129.000 {n

Layer 3 ia stiff clay with watex-induced eroslion

Distance from tap of pile to top of layer - 129.000 in
Distance f{zom top of pile to bottom of layar = 1$3.000 i{n

puy subgrade modulus k for top of soil layer = .000 1ha/in*<)
p-y subgrade modulus k for bottom of layer o 2000 1bs/in*°3

regé: 1
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NOTEs Intecna) dofault vslues for p-y grade modul will be v d foxr
thg above soil loyer.

Layer 4 is sand, p-y criteria by Ressc st & 974

Distance from top of pilo to top of layer 153.000 in
Distance from top of pile to bottom of layer 213,000 in

p-y subgrade modulus k for top of soil layer = .000 lba/in®e3
p-y subgrade modulus k for bottom of layer 000 1bs/ine*3

NOTE: Internal default values for p-y aubgrade modulus will be cowputed for
the above soil layer.

Layer 5 is sile with cohesion and friction

Distance from top of pile to top of layer - 213.000 in
pPistance from top of pile to bottom of lsyer « 273.000 in

p-y subgrade modulus k for top of soi) layer = .000 lba/in**3
p-y subgrsde modulus k for bottom of leyer = .000 1ba/in**3

NOTE: Internal defeult valuos for p-y subgzade modulus will be computed for
the above soil laysr.

Layer 6 is silt with cobesion and friction

pistance from top of pile to top of leyer - 273,000 in
Distance from top of pile to bottom of layex = 450.000 in

p-y subgrade medulus X for top of s0il layer w= .000 1bs/in**d
p-y subgrade modulus k for bottom of layer = .000 lbs/in®

NOTE: Internal defsult values for p-y subgrade modulus wil) bc‘cwuted for
the above zoll layer.

tbepth of lowest layer extends 105.00 in below pile tipl

Effective Unit Hoight of Soil vs. Depth

Distribution of effective unit weight of soil with depth
is defined using 12 points

Depth X Eff. Unit Weight
in ibs/in®e3

1 -99.00 .07234
2 1.00 .07234
3 1.00 . 07234
4 129.00 07234
L) 129.00 . 03623
[3 153,00 .03623
? 153,00 .03623
(] 213.00 .03623
9 213.00 .03333
10 273.00 .03333
11 273.00 . 03623
12 450,00 . 03623

Shear Strength of Soilsz

pistribution of sheox strength parameters with depth
defined using 12 points

Point Dapth % Cohesion ¢ Angle of Friction
No in 1bs/in* 2 Deg.
1 -99,000 . 00000 30.00
2 1.000 .00000 30.00
3 1.000 6.25000 .00
L3 129.000 6.25000 .00
S 129.000 €.25000 .00
[ 153,000 6.25000 .00
7 183.000 . 00000 30.00
[ ] 213,000 . 00000 30,00
9 213,000 5.56000 25.00
10 273.000 5.56000 25,00
11 273.000 3.47000 32.00
12 450. 000 3.47000 32.00
Hotes:

(1} Cohesion = unisxjal conpressive strength for rock matorials,

12} Values of BESO are repokted for clay strata.

{3} Defsult valuos will be genarated for ESO uhen input valuss are 0.
14) RQD and k_rm aro reported only for waak rock strats.

Loading Type

static loading cxiteris wss used for computetion of p-y curves

Pile-head Loading and Pile-hcad Fixity Conditions

Wunbor of losds specified » 1
Load Case Number 1

Pile-head boundary conditions sre Displacement and Moment 18C Typs 41
Deflection at pile hesd L 1.000 in

Bending nmoment at pils head = . 000 in-1bs

Axis) load at pile head L4 $0000.000 1br

Page: 2



Tile: U:\YThou\Projects\75010\Analysis\

ix C€\20

Computed Values of Load Distributien and Deflectien
tor Latexzal losading fLor Load Care Wumber 1

Pile-hoad boundaxy conditiona axe Displacemcnt and Moment {BC Type 4)

Spocified deflection at pile hand = 1,000000 {n
Specifiad moment at pile head - -000 in-1bs
Spacified axial load at pile hoad = 90000.000 1bs
Dapth Daflact, MHoment Shear Slcpe Total Soil Ras
y o v s Stress P
in in 1bs-in 1bs Red.  1bs/in*+2 1bs/in
0.0000 28133.4062 -,0149412 509.3379 ~1444.8404
48700.0826 26442.3494 ~.0149333 803.3021 -515.7971
95862.9053 25551.7115 ~.0149100 1087.9872 -516.8266
141483, 24660.9460 - 1363,3602 -515.9450
185561. 23774.0614  -.0148189  1629.4233 -3512.3270
220105, 22893.4725  -.0147521 1006.2281  -508.86456
269124. 22019.2881 -.0146718  2133.8278  -504.9013
300627, 21151.6160 -.0145786 2372.2773  -501.095)
346624. 20290.5635 ~,0144728 2601.6330 -497.2267
363123, 19436.2369 -.0143550  2821.9520 -493.2968
416136, 18588.7423  -,0142256 3033.2%64 ~489.3056
451671, 17748.1852 =.0140852 3238.7248 -485.2534
483740, 16914.6705  -.0133342  3429.3006 -481.1404
514354, 15088.3030 -.0137731 3614.0800 -476.9669
543522, 15269.1870 -.0136023  3790.1528 2.7328
571236, 14457.4260  -.013422)  3957.5621 8.4384
597567, 13653.1265 -.0132337 4116.3848 -464.0037
622468, 12655.3502  -.0130367 4266.6309 ~45%.6635
645970, 12067.3221 -.0128319  4400.5524  -455.1930
668085. 11206.0266 -.0126198  4542,0425 -450.6569
10512. 6084 =-.0124007 4667.2360 -446.0600
9747.2724 -.0122752 B4.20%1
8989.8242 -,0119477 3.0387 . 6838
8240.5700 -,0117065 4993.8071 -431.%018
7499.8168  ~.011464)  5086.5920 ~427.0585
6767.372¢  -.0112170 5171.4770 -422.1524
6043.4457 -.0109856  5248,5457 ~417.1829
$328.1469 -.0107103  5337.8837 -412.1490
4621.58780 -.0104514 5$379.5717 -407.0500
$923.8815  -.0101895 5433.7165% -401,8848
3235.1433 -.0093248  5480.38%9 -396.6522
030048. 2555.4905 -.0096579 5519.6897 -391.3510
835353,  1885.0430 -.00938%0 5551.7091  -385.9795
039467, 1223.9233 -.0091186 5576.5429 ~380.5361
842407. 572.257 -.0088471 $5%4,2078 ~375.0168
844188, =69.8261 -.0005749 5605,0419 ~369.4255
844828, =702.1931 -.0083022 5608.9051 ~363.7536
844344, -1324.7058 -.0080295 5605.97%)  ~358,0002
$42751. -1937.220€ ~-.0077571 5596.3674  -352.1621
840065, -2539.5086 -.0074855 5580,1754 -346.2356
$36314. -3131.6534 -.007214% 5557.5102 ~340.2164
831508, -3713.2511  -.0069456 $528.4812  ~334,0997
$25660. -4284.2084 ~.0066783 5493.1997 ~327.8798
818798. -4844.3418 -.0064126 $5451.77%2  -321.550)
810938. -5393.4552 -.0061495 5404.3354 =315.1031
802100, -5931.3386 -,0058891 5350.9865 -300.5298
792303. -6457.7650 ~.0056317 5291.853) 30
781569. -6972.4876 -.0053777  5227.0591
769918, -7473.2360 -.0051272 5356.7306
757372, -7965.7109 ~. 0048806 $080.9974
743952. -0443.5787 -.0046383  4999.9926 ~273.31%4
729681, -890B.462% -.0044004 4913.8535  ~265.6767
714584, ~9359.9336 ~.0041672 4822.7217 -257.7676
690684. -9797.4934  -.0039391  4726.7438  -249.5482
602006. -10220.5578 -.0037162 4626.0722 ~240.9613
664577, -10620.4269  -,0034988  4520.866) -231,9304
646424. ~11020.2440 ~.0032872  4411.2934  -222.3503
627377. -11394.9320 -.0030815 4297.5312 ~212.0707
608068, -11751.0894 -.0028820 4179.7700 -200.86854
587931, -12006.8060 -.0026890 4058.2170 -188.3712
567204. -12399.3030 -.0025025  3933,1027 ~173.%441
545930. -12684.0972 -.0023220 3804.6524 -156.252)
524165. -12932.3807 -.0021500 3673.3104 ~-131.6128
501901, ~13107.7945 -.0019844 3539.4088 =71.76%6
479559. ~13063.9715  ~.0018258  3404,0605 122.5748
457478, -12832.1181  -.0016747 3270.7716 146,2407
435008, ~12567.2495 -.0015304 3139.9710 160.8533
414596, -12280.6883 -.0013932  3011.9277 171.3915
393872, -11978.0271 ~.0012627 2806.83%4 179.5198
373664, -11662.7465 -.0011387 2764.8524 106,0229
353990, -11337.2711  -.0010213  2646.0956 191,3398
334867. -11003.4108 -.0009101  2330.6684 135,.7448
316310. -10662.5009 ~.0008049 2418,6558 199.4206
290331, -10315.9262 -.0007057  2310.12%4 202.4979
-9964.3972 -.0006122 2205.149% 205.0721
-9617.8312 -.00052¢42 2103.7687 196.7435
«~9275.5389  -.00044126  2005.8415 200.1171
~8927.9477  -.0003640 1911.4337 202,8872
~8576.0480 -.0002915  1620.5997 205.1125%
~8220,7362 -.0002237  1733.3842
~7862.8281  -.0001604 1649.822
«7503.0690 -.0001016 1569.3419
163086, =-7142.2427 -4.6864E-05 1493.76)18
151081, -6780.6783 3.8331E-06  1421.2350
139692, =-6419.2567 S5.07942-05 1352.547)
128319. -6058.4158 9.4136E-05 1207.3191
118761. -5698.6547 .0001341  1226,2046
109217. -5340.4382 .0001709  1369,5934
100283. - . 1999 .0002043 1114.6699
91957.605% -4718.7534 .0002358 1064.4140 . 3
$3930.4273 ~4543.5217 .0002642  1015.8602 101.2839
76200.4244 -4369.5180 .0002900 969.3002 100.4598
68765.5318 ~4197.1206 -0003134 924.4216 99.4215
61623, 0335 ~4026.6880 . 0003345 281.3079 98.1615
54769.5977 ~3858,5588 .0003533 839.9391 96,7508
48201.3109 ~3693,0518 .0003699 800.2914 95.1413
41913.7128 ~3530.4658 .0003845 762.338) 93.3642
. 35901.8308 -3371.0797 . 0003970 726.0491 91.4312
169.050 -.020696 30160.2142 -3215,1527 .0004077 €91.3815 89.3536
170.775 -.019984 24682.9%688 -3062.9245 .000416% 658,3296 $7.1429
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172,500
174.225
175.950

324,300
326.025
327,750
329,475
331,200
332.925
334,650
336.375
330.100
139,025
341,550
343.275
3¢5.000

~. 019259
-.018522
-.017770
-.01702¢8
~. 016276
-. 015522
-.014772
-.014023
~.013201
-.012547
~.011822
=-.011108
-.010408
-.009721
-.00905)
-.008337
-.007762
-.007147
~. 006552
-.005%79

1.06E~05
4.33E-06
-1.11E~-06
=5. 79E-06
-9.74E~06
-1.30E-05
-1.58E-05
-1.005-0%
-1.97E-05
-2.108-0%
-2.208-05
-2.27E-05
=2.31E-05
-2.33g-03
-2.33e-05
~-2.31E-05
~-2.29E~05
-2.25E-05
-2,212-05
-2.17E-05
-2.12¢-05
~2.07E-0%
-2.025-05
~1.972-05

19463.7907
14496. 0005
9772.5763
$206.1074
1029.2266
-3006.1573
-6028,0274
-10444.6200
=13064.3531
-17095.7164
-20147.3211
-23027.8313
~25745.9425
-28310,3537
-30729.7396
-33012.723%
-35167.8502
-37203.5603
~39128.3635
-40849.8241
-42676.4852
-44315.9445
~45875.7297
-47363.1245
~48785.1348
-49460.2749
-49599.7513
-49268.0230
-48520.9839
=47437.8763
~46049.2456
-44412.9340
-42574.9075
-40577.3134
-30458.5634
-36253.4406
-33993.2230
-31705.0296
-29415.9667
-27145.2998
-24912.6224
-22734.0338
-20623.1198
-18591.1342
-16647.1798
~14798.38177
-13050.0922
~11406.002¢
~9868.3668
~0430.1328
-7115.0973
-5098.0517
~4784.9175
~3772.8737
-2058.4762
-2037.7676
-1306,.3798
-659.6267
-92.5896
399.0062
832.2339
1195.9912
1496.5247
1739.2091
1829.3020
2071.9061
21719377
2230.1011
2262.8679
2262.46)8
2236.8403
2109.7274
2124.5304
2044.4207
1952.2962
1050.7547
1742.3021
1626.9608
1512. 6810
1395.1%27
1277.8581
1162, 0853
1048.9423
939,3708
834.1609
33,9646
§39.3099
$50.6142

0.0000

output Vetificetion:

-2914.614%
-2770.4247
=2630. 5355
-2495.109%
-2364.2921
-2239.207¢
~2116.9640
-2000.6512
-1809.341¢
=1783.0096
~1661.9342
-1585.0967
~1494. 4
-1409.1900
~1328.4654
-1252.7947
-1182.1127
-2116.34490
~1055.4076
-999.1994
-947.6054
-900.4966
~857.7303
-819.1502
~585.1110
-214.7995

1020.0223
1123.4780
1203.63%0
1262.6439
1302.5633
1325.3094
1333.0280
1327.2915
1309. 8942
1282. 4405
1246.4625
1203.3389
1154.3781
1100.7635
1043.593%
903.8553
922.4391
960.142%
797.6740
735.6543
674.6242
615.0482
$57.3190
501.7632
440, 6458
99,1753
350.5089
305.7567
266.7439
229.4753
191.2746
156.2201
124.2553
95,2998
69,2533
45,9980
25.4083
7.33%6
-8.3610
-21.8362
-33.2454
-42.7447
=50.4092
-36.6316
-61.3200
-64.7004
-66. 9005
68,0765
-68,3204
-67.7908
-66,5420
-64.7123
~62.3840
-59,6408
-56.5585

-30.2677
~26.3179
-22.3960
-18.5156
-14.6070
=30.9171
=7.2109
~3.5713
0,0000

. 0004237

+ 0004291
0004331
+0004355

. 0004365
+0004362

- 0004346

. 0004318

. 0004279

« 0004229

+ 0004169

. 0004099
10004020

. 0003933
.0003938
+0003735

+ 0003625
+0003508
.0003305
.0003256

. 0003121
0002900
.0002834
.0002694

» 0002529

- 0002370
.0002210
.0002051
.0001993
.0001738
.0001587
-0002441

- 0001300
.0001166

. 0061039
$.1800E-05
$.0459E-05
6.99532-05
5.9986E-03
5.0055£-05
4.24528-05
3.4760E-05
2.7760£-05
2.1430E-0%
1.5741E-05
1.0665E-0%
6.1692E-06
2.2212e-06
~1.2132E-06
-4.1685E-06
~6.6793€-06
~8.7801E-06
~1.0505£~05
=1.18868-05
~1,2957E-05
~1.3747E-05
~1.42072-05
~1.4604E-05
~1.4726E-05
~1.4676E-05
=1.4477E~05
-1.4150E-05
=1.371SE-05
~1.32932-05
-1.2601E-08
-1,1955E-05
-1.12708-05
~1.0558€-05
-9.8324£-06
-9.1019E-06
~8.3755E-06
~7.6609E-06
-6.96445-06
~6.2914E~06
~5.6462E-06
-5$.0323E-06
~4.45225-06¢
-3.50802-06
=3.4008E-06
=2.9314E-06
-2,4999E~06
~2,10602-06
~1.7491E~06
~1.4201E-06
~1.14108-06
~0.8063E-07
-6.6694E-07
-4.7484E-07
=-3.1037E-07
~1.7146E-07
-5.59782-00
3.8246E-08
1.1341£-07
1.7170E-07
2.15338-07
2.264082-07
2.6730E-07
2.7993£-07
2,8646E-07
2.8096E-07
2.9946E-07

€26.0255
596.08309
5698,3273
541.2464
515.5505
527.4837
550.5533
5$72.3839
593.0261
612.5313
630.9515
€40.3309
664.7460
€00.2253
694.0292
709, 6090
121. 8186
73,9066
745.5240
756.5190
T766.9424
776.8385
706.2537
195.2320
003.0185
907, 0908
208. 7327
806. 7352
902.2694
95,6832
787.3011
777.4240
766.3293
754.2713
741.482)
728.1715
714.5203
790.7211
686.09%0
673.1926
659.7159
646.5654
633.8235
621.5560
609.0239
590.6641
500.1111
5$70.1070
569.9055
$60.2723
$52.2061
544.9398
530.2207
$32.1117
5$26.5922
521.6303
517,323
513.3195
509.8560
511,7512
514.3614
516,5571
519.37112
515.8361
520.9835
521.8443
$22. 4481
522.0234
522.9970
522.9946
$22.8400
522.5555
$22.1620
521.6784
$21.1223
$20.5097
$19.0540
518.1706
$18.468?
517.7593
517.0813
516.3525
515.6695
$15.0081
$14.3730
513.7¢82
$13.1969
512.6615
$12.1640
$11.7058
511.207%
$10.9109
510, 5751
510.2004
510. 0267
$09.8136
50%. 6406
509.5072
509.4128
509, 3565
509.3379

Computed forces and moments are within apecified convetgence limits.

Output Sumacy for Load Case No.

Pile~hesd defloction
Computed slope at pile head
Maximum bending moment
Maxinum shear force

Depth of maximum bending moment

Oepth of maximum shear focce

1.0

0000000 ir
1494119

844828.29943 1ba-in
29133.40618 1bs
62.10000000 in

0.00000 £n

$4.8102
02,3660
79.0236
77.1915
74.4013
71.7036
68,2607
65,9868
63,0681
60.1222
57,1593
54.1085
51.2193
49,2609
45.3221

<3941194
-1020368
+ 5329599
~9033432
1.2180
1.4016
1,699%
1.9747
2.0134
2.1193
2.1967
2.2495
2.2013
2.2956
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Number of iterations
Rumber of 2erc deflection points =

1?
3

Summarxy of Plle-Head Responsels)

Definitien of Symbols fer Pile-Head Loading Conditions:

Type 1 = Shear and Moment, Yy

Type 2 = Shear and Slepe,

3 - Shear and Rot. Stiffnecss, V
Typo 4 « Deflection and Moment, s
$ = Deflection and Slope, R

Type

= pile-head displscment in
pile-head moment lbs-in

pile-head shoar force lbs
= pile-hcad slope, radians

rotations) stiffness ¢f pile~haadin-1lbs/tsd

Load  Doundazy Beundasy Axlal Pile-Head Maximun Haximum
Type Condition Condition Losd Daflection Homent Shesr
b3 2 1bs in in-lbs 1bs
0.000 $0000.0000 1.0000000 844828,  26133.4062

4 y= 1,000000 ¥~

Pile-head Doflectien vs. Pile Longth

Boundary Condition Type d, Deflectien and Moment

Oeflectlen = 1.00000 in

Homant - 0. in-lbs

Axisl Load « 90000. ibs
Pile ?ile Head Maximum Maximum

langth Deflection Homent Shear
in in in-2bs lbe

343.000 1,00000000 844028.10392 28133,40424
327.750 1,00000000 844717.53429 20092.44097
310.500 1.00000000 844793.31842 28053.24620
393.250 1,00000000 $44686.85328 28012.88657
276. 000 1.00000000 844445.37175 27967.09218
250.750 1.00000000 644£23.39066 27930.05674
241.500 1.00000000 043558.96760 27874.42019
224.250 1,00000000 84246¢4.77423 27017,21962
207.000 1.00000000 8$4225).10934¢ 27772.73852
189.750 1.00000000 839280.06162  20580.63292

The analysis ended nermally.
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LPILE Plus for Windows, Version 5.0 (5.0.11})

Analysis of Individual Piles and Dxilled Shefrs
Subjectod to Lateral loading Using the p-y Mathod

te) cwydgb: ENSOFT, 1nc., 1995-200%
All Rights Reserved

This progiam is licensed to:

Youusi Zhou

Kleifelder

Path to f£ils locations: V:\Y2Zhou\Projects\ 7501 0\Analysis\ LPILE\ B4\
Hame of input dats file: 84pénw. 1pd

Name of output filo: Bdpbmm, 1po

Nams of plot output files BpSmm. 1pp

Name of runtime file: Bdpbmm. lpr

Time and Date of Analysis

Date: Hay 17, 2007 Tines 7:26:2?

Problem Title

B84, pinned head, 0.2S inch

Progrsm Options

Units Usod in - us £y Units, inches, pounds

Basic Program Options:

Anslysis Type 1:
v Computation of Lotera) Pile Rasponse Using User-specified Constant EI

Computation Options:
= Only inteznally-gencrated p-y curves used in snalysis
=~ Analysis does not use p-y multipliers (individusl pile oz shsft sction only)
=~ Analysis ssswees no shoar resistance st pile tip
~ Anslysis includes avtomatic computation of pnc-tcp deflection vs.
pile emdedaznt length
= Ro computstion of foundation stiffncss matrix elements
- Output pile response for full length of pile
- Anslysis no 30l acting on pile
- Ho additions) p-y curvee to be computed st usez-specificd depths

Solution Control Pacameters:

= Numbez of pile increments ~ 200

- Haximum pumber of Ltu.tionl slloved =

- Deflection tol = 1,0000E-05 in
- Maximum allowable dct).ccuon «  1.00008+40% in

Printing Options:

- Values of pile-hesd deflaction, bending moment, shear force, and
s0dl zeaction sxe printed for tull length of piie.

= Printing Increment (spscing of output points) = 1}

Pile Structucal Properties and Geomerry

Pile Length - 345.00 in
Dapth of ground surface below top of pn- - -99.00 in
Slope angle of ground surfsce <00 deg.

Structurs) propectics of pile defined using 2 points

Point Depth Pile Moment of bile Modulus of
X Dismeter Ineztia Azen Slasticivy
in in in**4 3q.in 1ba/$g.in

1 0.0000 15.00000000 2435.0000 176.7000 4300000,
H 500, 0000 15.00000000 2485.0000 176,7000 4300000,

So0i) and Rock layering Infozmation

The soil profile is modclied using € layers

Layer 1 is sand, a-y critozia by Reoses et ll. . 1974

bDistance {rom top of pile to top of layes -$9.000 in
Distance from top of pile to bottom of layer » 2).000 in
p~y subgrade modulus k €or top of soil lsyor » .000 1bs/in**3
p-y subgrade modulus k for botctom of layex = .000 1hs/int*)

HOTE: Intezns) default values for p-y subgrsdc modulus will be computed for
the above aoil layer.

Layer 2 is atiff clay without free vater

pistance from top of pile to top of layer - 91.000 in
bistance from top of pile to bottom of layer = 129.000 in
layer 3 is stiff clay with water-induced erosion

pistance from top of pile to tep of layer 129,000 in
Ofstance fxom top of pile to bottom of layer 153.000 in

LN ]

-000 1bs/in**3

p-y subgrade medulus X for top of soil lsyer
<000 1bs/in**3

p-y subgrade modulua k for bottem of layer

Pages 1
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NOTE: Internal defouit values for p-y subgrade modulus will be computed for
ctha sbove soil laye:.

Layer 4 is sand, p-y criteria by Reese et ai., 1974

Distance from top of pile to top of layex - 181.000 in
Oistance fxom top of pile to bottom of layer 213.000 in
p-y subgrade modulus k fer top of soil layer = .000 lbs/in**3
p-y subgrade modulus & for bottom of layer = .000 lbs/in**3

NOYE: Internal default vslues for p-y subgrade modulus will be tomputed for
the abovs s0il layer.

Layer S i3 silt with cohesion snd friction

Distence from top of pile to top of layex - 213.000 in
Oistance from top of pile te bottom ef layer » 273.000 in

P~y subgrade modulus k fer top of soil layer w .00D 1bs/ine*3
p-y subgrade mpodulus k for bottom of layer = 000 lbs/in*+3
NOTE: Internal defauit values for p-y 9. lus will be P for
the above soil layer.

Layex 6 is silt with cohesion end frictien

Distsnce from tep of pile to top of leyer - 273.000 in
Distonce from top of pile to bottom of layer » 450,000 in

p-y subgrade modulus Xk for top of soil layer = -000 lbs/in**3
P~y subgrada modulus k for bottom of layer = .000 1bs/in**3

NOTE: Internal dofeult values for p-y g will be for
the above soil layer. .

{Depth of lowost layor extends 103.00 in below pile tip}

effoctive Unit Weight of Soil vs. Depth

Distribution of effoctive uvnit weight of soil with depth
is dctined using 12 points

Point Depth X Eff. Unit Weight
¥o. in ibs/in**3
1 -55.00 + 07234
2 81.00 .07234
3 11,00 + 07234
4 128.00 . 07234
5 129.00 . 03623
6 153,00 . 03623
? 153,00 . 03623
8 213.00 . 03623
1] 213.00 . 03333
10 273.00 .03333
1 273.00 .03623
12 50.00 03623

Sheozr Strength ef Soils

Distxidbution ef shear strongth paramsters with depth
defined using 12 points

foint Depth X Cohesion ¢ Angle of frictien
No. in Abs/inv=2 Deg.
1 ~8$.000 +00000 30.00
2 01.000 + 00000 30.00
3 81.000 6.25000 .00
4 129.000 6.25000 .00
$ 129.000 6.25000 .00
[3 153.000 6.25000 .00
? 153.000 . 00000 30.00
14 213,000 . 00000 30.00
9 213.000 $.56000 25.00
10 273,000 $.56000 25.00
11 273.000 3. 47000 32.00
12 430,000 3.47000 32,00
Notes:

(3} Cobeslon = uniaxia) compressive strength for rock matexinls.

{2) Valuas of §50 sre zeported for clay strata.

(3) Default values will be genersted for ESO whan input values srxe ¢
{4) ROD and k_tm ere reported only for wesk rock strata.

Loading Type

Static loading critecla was used for computetion of p-y curves

Pila-head Loading and Pile-head Fixity Conditions

Nuzber of ioads specified » 1
Load Case MHumbexr 1
flle-head boundsry conditions sro Displecement snd Moment {BC Typo 4)

Deflection »t pile head - «250 in
Bending moment st pile head = +000 in-ibs
Axia) load st pile heed - 90000.000 ibs

tage: 2
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Computed Values of Load Distribution and Deflection
‘  for Latexal Loading for Load Cagse Number

Pile=nead boundary cendltiona are Displacoment and Moment (BC Type 4)

Spacified daflection at pile head = .250000 in
Specified moment at pile head - .000 in-1bs
Specified axial load at pile hoad = 90000.000 ibs
Depth Deflect. Homent Shear Slopa Total Soil Res
H b4 N v $ Strass P
in in 1bs-in 1bs Red. Ibs/in*‘2 ibs/in
0,000 .250000 0,0000 22781,1370 -.0041736 509.3379 -618.7500
1,725  .242800 3902¢.8333 21720.1309 -.0041705 627.1190 -611.4020
3.450 .235612  76229.3854 20672.3117 -,0041812 739.4064  -603.4608
$.17% .228444 111636, 19638.6781  -.0041480 046.2685 -394.9550
6.900 .221308 145270, 18620.1793  -.0041283 9¢7.77%0 -585.9132
8.625 .214212 177157, 17617.7145  ~.0040993  1044,0165 -876,3640
10.350  .207166 207324, 16632.1323  ~.0040602 1135.06¢5 ~-566.3392
12.078 .200177 235803. 15664.2302 -.0040324 1221.0106 -555.8662
13.000  .193254 262610, 14714.7542 -.0039922 1301.9¢68 -544.9756
15.525 L106404 207606, 13784.3930 -,0038478  1377.9688  -533.6972
17.250 1179634 311400, 12873.8076  -.0038994  3449.1761  -322.060%
18.975 172951 333432, 11993.5718  -.0038474  1515.6713  -510.0965
20.700 166360 353938, 11114.232)  ~,.0037919  1577.5602 -497.8336
22, 425 -159869 372953, 10266.2781  ~.0037332  1634.9514  -485.3024
21.150 ~ 153482 390515, 9440.149¢ -.0036716 1607.9560 -472.3529)
25.875 -147202 406662, 8636.2352 ~-.0036072 1736,6874  -455.5453
27,600 +141036 421431, 7854.8761  ~.0035(04 1761.2610 -446.379)
29.32% .134987 434860. 7096.3640 -.0034713  1B21.7939  -433.056)
31.050  .129060 446991 . 6360.943)  ~.003¢001 1858.4048 -419.6052
32,175 +123257 457861, $649.6111  ~,0033271 1691.2134 -406.0544
34.500 ,11758) 467512, 4960.1199 ~-.003252¢  1920.3¢08  -392.429)
36.225 +112036 475304, 4294,9760  ~,0031762 1945.9004  -376.7523
37.950 1106623 483216, 3653.4455  -.0030908 1969.0306 -365.0521
39.675 101345 439550, 3035.5473  -.0030203 1986.0538  -35).3516
41.400 . 096204 494727, 2441.2622  -.0029408 2002.4765 -337.6745
43.125 091200 49089886, 2270.5307 ~-,0028606  2015.029)  -324.0433
€4.950 088334 502060, 1323.2542  ~.D027798  2024.6341  -310.4802
46.575 081609 504314, 799.2972  ~-.0026986 203).4127 -297.0062
40,300 +077024 505664 . 298,4882  -.0026171  2035.4857 -283.6419
50.025 012580 506157. ~179.3788  ~-,0025354  2036.9732 -270.4068
$1.750 068277 508832, -634,5427 -.0024537 2035.9939 -257.318%
53.47% 064118 504729. -1067.2742 -.0023721 2032.6655 -244.398)
55.200 .060093 502886. -1477.8738  ~-.0022908 2027.103% -231.659%
56.925 .056212 500342. -1066.6711 -.0022098  2019.423% -219.1199
58,630  .052¢69 497133, -2234.0225 -.0021293  2009.7382 ~206.7947
60,378 048065 493296, -2580.3102  ~.0020484 1999.1576  -194.6963
62.100 .045393% 436867, -2905.9407 -.0019701 1984.7913 3
63.02% - 042068 433882, -3211.3433 ~-.0010916 1969.7458 .2455
65,550 .039873 476375, -3496.9682 ~-.0018139 1953.1259 -159.5138
67.275 .035811 4723B1. -3763.2858 ~-.0017372 1935.0336 - 602
69.000 . 032880 465931, ~4010.7847 -.0016614 19135.3687 -138.0950
70,725 . 030079 €59089. -4239.9703  -.0015068  1894.3284  -1227.6275
72.450 027405 451796, -4451.3638  -.0015133 1872.9071 -117.4664
7¢.17% 024850 444172, -4645.5003  -~.0014409 1849,8968 -107.613
75.500 022434 436216, -4022.9276 -.00136%%  1825.3863 -98,0935
77,625 .020132 427959, -~4984.2051 -.0013001 1800.961% 18949
79.350 017949 419425, -$129.9021  -.0012317 1775.2067 0.0292
81.075 015882 410642, -5360,0702 ~.0011647 1748.7012 -186.8323
82,800 .01393) 401254, -5677,1527 -.0010992 1720.4966 -130.799¢
84.525 .012090 391397, -5983.5981  ~-.0010352 1690.6180 -174,4995
96.250 ,01035% 300972, -6279.0971 ~.0009729 1659.1327 -167.376)
07.97%  .009734 370037. -6562.4253 ~-.0009122 1626.1509 -160,8522
83.700 007212 358615, =-6833.3962 ~-.0000534 1591,6765 -153.3170
91.42% +0057%0 346727. -7090.7836 ~.0007%63  1555.7960 -145.1031
93.150 004464 334399, -7333.1031  -.000741$  1518,5903  -135.9399
94.875 1003231 321650, ~7558.5403 ~.0006886 14980,1363 -125,3439
96. 600 .002080 308536, -~7763.5105 -.0006377 1440.5324  -112.3027
98.323% 001032 295072, ~7941.3974 ~-.0005090 1399.8966 -93,9430
100,050 5.66E~05 281321, -803).6509 -.0005424 1350.3947 -13.0643
101.775 -.000840 267524, -7967,2560 ~-.0004981  1318.7543 $0.0901
103.500 -.001662 253990, -~7797.634% -.0004560 1275.9027 106.6721
105,226 -.002413 240764, -7604.8930 -.000416)  1235.9850 2116.8920
106,350 -.003098 227881, -7396.8123 -.0003783 1197.1068 124.3678
100.675 -.003718 218362, -7177.2926 -.0003425 1159.3244 130.2479
110.400 -.004279 203225. -6948.7533  -,0003007 1122.6944 134.7787
112,125 -.004783 191485, -6713.0305 ~.0002769  1087.259% 138.5695
113,050 ~,005234 180151, -6471.2860 -.0002469 1053.0546 141.7139
115,575 -.005635 169235, -6224.5622 -.0002187 1020.10868 14¢.3427
117.300 ~.005989 1587¢5, -5973.6607 -.0001922 4 4464 246.5484
119.02% ~,006298 148688, -5719.2760 ~.000167¢ 12 oss2 148.3997
120.750 ~-.006566 139063, -5461.950¢ -.0001441 929.0515 149, 9488
122.475  -.006795 129087. -5202.1779  ~.000122¢ 901. 3508 181.2360
124.200 ~,006989 121156, -4940.3005 -.0001022 674.9987 152,2964
125.925 -.007148 112874, -4676.9295 ~8.32826-05 850.0050 153,1542
127.650 -.007276 105046. -4412.15)7 -6.5692E-05 826.3793 153.8322
129.375 -.007375 97672.8515 -4185.4186 -4,9329£-03 804,125 109.0490
131.100 -.007¢46 90621.6837 -3996.8551 -3,41308-05 762.0439 109.5753
132.02% =-.007492 $389¢.2994 -3807.5¢53 -2.004¢4E-05 762.5400 109. 9243
13¢.550 ~.007515 77491.8761 -3617.7992 -7,01752-06 743.2160 110.0813
136,275 -.007517 71415,0711 -3427.9013 5.0018E-06 724.9763 110.090)
133.000 =-.007490 6566¢.0634 -3238.1138 1.6066E-05 707.5191 109,953¢
139,725 -.007461 60238,5900 -3048.67083 2.62297-05 691.1445 109.6822
1(1.450 -,007407 $5137,9799 -2859.817¢ 3.5542E-05 675.7503 109.2867
143.175 -,007339 50361.18342 -2671.7322 4.40578-05 661.3334 108.7761
144.900 -.007256 €5906.8032 -2483¢.6320 5.1828E-05 647,8896 108.1586
146.625 =-.007160 41773.1112 -2299.6767 5.3905E-05 635.4136 107.4410
1¢8.350 -.007052 37958.0787 ~-2114.0378 6.5341Z-05 623.8995 106.632)
150.075 =-.006934 34459.3925 -1930.870) 7.1186E-05 613.3401 105.7360
151.800 -.006807 31274.4735 -1749.3187 7.6492£-05 €03.7276 104.7583
153.525 ~-.006670 20400.4922 <-1628.4372 $.1309E-05 $95.0536 35.3942
155.250 -.006526 25631.1187 -1567.79%6 8.5670C-03 386.655¢ 3¢.9104
156.975 ~-.006375 22964.9831 -1508,0404 8.95926-05 $78.8407 34.371%7
158.700 ~.0062)7 20400,5610 -1449.2448 9.3093E-05 570.9050 33.7932
160.425 -.00605¢ 17936.1834 =-139}.4925 9.6107E-05 $63.4712 33.1659
162,150 -.005885 13570.0456 ~-1334.8583 9.8092Z-0% $56.2300 32.4970
163.87% -.005712 13300.2186 -1279,4112 .0001012 $49.4794 31.789¢
165.600 -.005536 11124.6476 -1225.21S5 .0001032 $42.913) 32.0462
167.325 ~.005356  904).1816 -1172.330) .0001048 $36.623) 30.2702
169.050 -.00517¢ 7047.5619 -1120.8038 . 0001061 $30. 6002 29.4644
170.775 -.004990 5141.4406 -1070.7010 .00010M $24.,08553 28.6317
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172,500 -.064.05 3320.3877

174,225 1501.0980
175,950 ~76.5959
177.67% ~1657.7238
179,400 -316¢.1618
181.128 -4598. 6285
182,450 -5$963.8764
184.57% =7262,6043
18€.300 ~-8497.8499
189.025 -9672.1823
103.750 ~10788.495¢
191,475 -11849, 6001
193.200 -12858.2981
1%4.925 =13817.374$
196. 650 ~14729.5518
198.375 =15597. 6028
200.100 ~16424.3¢40
201.82% -17212.2327
203.550 ~17863.9530
208.278 ~18682.0580
207. 000 -19369.03%4
208.725 -20027.3224
210.450 ~20659.2601
212.178 ~21267.1274
213.900 -21053,1154
215.625 =22155.8745
217.-350 ~22253. 5590
219.075 -22169.0777
220.800 ~21924.1021
222.52% =-21539. 0458
224.250 ~22033. 0847
225.975 ~20424.0073
227.700 ~-15728.5243
229,425 ~-18361.9063
231.150 -18138.5504

232.875

.000123 -17271,2208

234,600 -8,128-05 -16371.0056

236,325 «4.362-05 -1$
238.050 -1.03B-05 -14
239.775 1.83E-05 ~13
241.500 4.44E-08 -12
243.225 6.632-05 -1)
2 8.50E-05 ~10f

.000201 -9

000124 -9
250.12% .000124 -8
251.650  .000132 -7
253.575 .000138 -6

4$3. 0367
516.5747
503, 0641
652.1829
732.6838
830, 4974
950. 6946
097. 5904
274. 8469
485. 4250
731, 7402

255.300  .000142 -~6015.5942
330.3328
700, 0380
103,5850
546, 6840
029, 9256

257.025  .000344 -5
256.750  .000145 ¢
260.475 000145 -4
262.200 .00014) -3
263.925  .000141 -3
265.650 .000137
267,375 .000133 -2
269.100  .000129 -3
270.825 .000124 -1
272.550  ,000118 -1
274.275 .00012 -
276.000  .000106 -
277.72% 000100 -

338.100 -1.412-05
339.025 ~1.51E-05
341.5%0 ~1.60E-05
343.275 -1,70E-0S
343.000 -1.80E-05

Output Verification:

d forces and

724.3350
350.0792
022, 9443
729.1176
460,2890
220.9080
-9.4572
175.6254
335.9210
473.0206
$88,5100
663.959)
760.9115
820.0756
865.3179
895,6566
913,2566
919.4258
915.4124
902, 4027
881.5207
$53.8269
820.2197
781, 9358
739.5521

131.9128
99.0531
10.2642
45,9084
26,3433
11.931

3.0310
0.0000

Qutput Swmmary for Load Case Meo.

Pile-heed detlection
Computed alope ot pile
Maximum bending moment
Maximum sheazr force

Depth of maximum bending moment

Depth of maximum shear

head

tozeo

~1022.050$ . 0001078

=374.0965 +0001082
-929.2737 . 0001083
-885.2118 . 0001082
~$42.7364 +0001078
~801.0682 .000107

~762.6235 . 06001063
~125. 0148 . 0001052
~689.0492 . 0001040
~654.7312 .000102%
~622.0602 .0001008

-$91.0319 9.9010E-0%
~-$61.6379 9,.7016E-05
=-$31.8663 9.4063Z-05
=507.7011 9.2559£-08
-483.1220 9.0111E2-0%
~460.1081 8.7526E-0S
-438.6303 8,4811E-0S
8,1972E-0%
7.90142-0$
7.59422-05
~367.4284 7.2762E-0S
-353.1107 6.94702-0%
-340.0965 6,6094E-05
~251.9726  6.2614E~05
=110.7551 5.9061E-05
1.1659 5.54772-05
100.1650 $.1891E-05
186.9678 4.0332£-05
262.3080 4.40242-05
326.9244  4.1387E-08
361,5485  3,6041E-05
426.9062 3.4600E-05
463.7106 3.1677E-0S
492.6584 2.068032-05
$14.4265 2.5824E-0%
529.66%4 2.3109E-05
$39.0170 2.0540E-05
543.0722 1.8121E-05
$42.4099 1,5853E-0%
$37.5754  1.3733E-05
529.0838 1.1767£-0S
$17.4195 9.3450E-06
503.0360 0.2684E-06
486.3558  6.7309L-06
467.7707  $.3286E-06
€47.6424  4.05658-06
426.3029 2.9005E-06
404.0554  1,8800E-06
381.1758  9.63558-07
357.9117 1.5322§-07
334.4870 -5.57458-07
311.09 7502-06
287.9256 -1,7050E-06
265.1176 «2.15642-04
242,8087 -2.5332E-06
221.1126 -2.84222-06
200.1250 ~3.08962-06
179.9254 ~3.28122-06
162.7605 -3.4227E-06
«3.5187E-06
~-3.$736E-06
«5922£-06
~3.57008-06
=3, 537K~ 06
=-3,47222-06
=3,38662-06
~3,20392-06
16722-06
-0395E-06
~2.9034E-06
-2.7613E-08
=2.61532-06
+4027971 ~2.46742-06
-5.1430 ~2.3193E-06
-10.0192 -2.1728E-06
-14.2625 ~-2.02052-06
=17.9094 ~1.8865E-06
~-20.9958 ~1,75338~06
~23.5571 -1, §2408~06
-25.6273 -1.5012E-06
-27.2392 -1.38$5E-06
=26.4240 ~1.2773E-06
-29.2112 -1.17715-06
~29.6281 -1.08492-06
~29.7001 -1.0009E-06
-29.4505 -9.2523£-07
-28.9003 -8.57712-07
-28.068) -7.962:6-07
-26.8705 ~7.46512-07
=25.6216 -7.0129E-07
«24.0335 -6.8520K-07
~-22.2161 ~6.34708-0)
-20.1770 ~6.1054£-07
~17.9224 - 9190E-07
-15.4563 -5.78232-07
-12.7813 -$.68858-07
-9.8986 ~S.6302L-07
-6.8002 -5.5993L-07
~3.%092 ~5.5872L-07
0.0000 -5,5840E-07

1:

.25000000 in
-.00417363

22781.13658 1bs
$0.02500000 in
0.00000 in

$06156.50279 1bs-ir

519.3592

$64.0820
5$61.4643
50,7497
$55.9708
$53.1565
$50.3330
$47.523%
544.7484
$42,025%
$35.3701
536.7954
$34.3122
$31.9297
529.6550
527.4936
525.4495
523.525%
$21.7229
$20.0421
$18.4825
$17.0425
$18.7200
$14.5119
513.4150
512.4282
511.5384
510, 7271
$10.0046
509.3664
509.0679
$10.3517
510.765%
$11.1140
$11.4021
$11.6344
$511.015¢
511,949
$12.0410
$12.0942
$12.1128
512.1007
312.0624
511,9984
511.9148
$11.0137
511.6970
511,5699
$11.4324
$11.2876
$11.1376
$10.9845
$10.0302
$10.6762
$10.5244
$10.37€61
$10.2328
$10.0960
509.9667
5$09.8483
$09.7360
5$09.6368
509.549%
$02.4764
509.4174
$09.3739
509.3470
$09.3379

aze within spacified convorgence limits.

22.7748
26.8965
25.9995
25.0866
24.1603
23.2232
22.217%
21,3267
20,3722
19.4188
10. 4827
17,5122
16.5677
18.6313
14.7052
13.791¢
12,8922
12.0096
11,1486
10.3022
9.4813

-.806260%
«.5674618
~.3451622
~.1341941
.0546236
24002
+4032456
+ 5615743
.7110190
. 05287851
+9884040
1.1188
1.2453
1.3668
1.4904
1.6110
1,113
1.8518
1.9
2,095
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Number of iverstions 13
Nupber of sero deflaction pointl - 3

Sunmacy of Pile~Kead Response(s)

pefinition of Symbols for Pile-Hoad Loading Conditions:

“Type 1 = Shear and Momant, y = pile~hoad displecment ie
Type 2 = Shesr and Slope, = pile~head moment lbs-in
Type 3 % Sheax and Rot. Stiffness, v - pnc-head ahear force lbs
Type 4 = Deflecticn and Moment, $ = pile-hasd slope, radians
Type § = Deflection and Slope, R = rotatfional stiffness of pile~hosdin-lbs/cad
Lood Boundsiy Boundacy Axial Pile-Hesd Maximus Meximum
Type Conditien Condition Losd Deflection Monent Shear
1 2 lba in in-1bs ibs
4 y=  .250000 Ne 0.000 20000,0000 . 2500000 506157, 22741.1300

Pile~head Deflection vs. Pile Length

Boundary Condition Typo 4, Deflaction and Mement

Do!lo::ion - .23000 in
Homent 0., in-lbs
Axial lnld = 30000, 1bs
rile 2ile Hoad Hoximum Haximum
Length Deflaction Homent Sheax
in in in-1bs ibs
345.000 .25000000 506156.50279  22781.13698
327%.7150 .25000000 $05711.03572  2277€.28861
310.500 ,25000000 $05522.40603  22174.0212)
293.250 .25000000 505550.42774  22773,00545
276.000 .25000000 505840.29583  22776.97170
258.750 .25000000 505773.15452  22775.7619¢

241.500 .25000000 504926.69830  22762.35176
224.250 .25000000 $504822.43315  22759,35624
207.000 .25000000 $04661.32033  22735.94700
189.7%0 .25000000 504140.55078  22748.63350

The anslysis ended normally.
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LPILE Plus for Mindows, Varaion $.D (5.0.11)

Analysias of Individual Piles and Drilled Shafts
Subjected to lateral loading Using the p-y Method

{c} Copyright ENSOFT, Ing., 1985-2005
All Rights Rescrved

This progeam &3 licensed to:

Youwei 2hev

¥leifoldor

Path to file locationat U:\YZhou\Projocts\75010\Analysis\LPILE\BA)
Name of iaput deta file: D4L25Snm. L1pd

Mame of output file: Be£25mn. 1po

Wane of plot output filo: B4£25xes. dpp

Nans of runtime file: B4f2Smm. 1pr

Time and Date of Analysis

Date: May 30, 2007 Time:

13: 8131

Peoblen Title

B¢, fixed head, 1.0 inch

Progzan Options

Units Used in tions - US £y Units, inches, pounds

P
Basic Program Options:

Analysis Type 1t

- Computation of Latersl Pile Response Vaing User-specifiod Constant EI

Computstion Optiena:

pile ombedment length

Solution Contxol Pazametoxs:

Only internally-gonerated p-y curvea used in analysis
Analysis doca not usc p-y sultipliers (individual pilo or shaft actien only}
Anslysip assumes no shear resistance ot pile tip

Analysis includes sutomatic computation of pile-top defloction vs.

No computation of foundation stiffnoss matrix eloments

Output pile rosponse fox full length of pile

Analyais assumes no soll movements acting on pile

= No additional p~y curves to be computed at usor-specified depths

= Nusxber of pile incresments a 200

- Maximum number of itorations allowed =

=~ Deflection tolexsnce for convergonce =  1.0000E-05 in
- Maximum allowable dofleotion = 1.0000E401 in

Printing Options:

- Values of pile-heed deflection, bending moment, ahesr forco, and
soil resction are printed for full length of pile.
~ Printing Increment (spacing of output points) = 1

Pilo Structusal Properties and Grometry

tile Langth -
Depth of ground surface bolow top of pue -
Slope angle of greund surfaco

345.00 in
«99.00 in
.00 deg.

Structural propertics of pile ¢efined using 2 points

Point Depeh Plle Moment of Pile Hodulua of
x Dismeter Inextia Area Elasticity
in in in**¢ 5q.4in 1bs/8q.4n

1 0. 0000 15.00000000 1242.5000 176.2000 4300000,
2 5$00. 0000 15.00000000 1242.5000 176.7000 4300000.

Soil and Rock layering Information

The g0il profile is modelled using & layera

Leyer 1 is sand, p-y criteris by Reese et al., 1974

Distance from top of pilo to tep of layer -

Distance fzom top of pile to bottom of layer =
p-y subgrsde modulus k for top of soil layer «
p-y subgrade modulus Xk for bottom of layer =

ROTE:

the abova soil layar.

layer 2 is stiff clay without free watex
Distance from top of pile to top of layer -
Distance fxom top of pile to bottom of layer =

-99.000 in
1100 in
<000 lba/in**3
+000 1ba/in*3

Inteznal default valuss fox p-y svbgrade modulus will be computed for

-100 in
129.000 &in

Layer 3 ia stiff clay with watec-induced erosion

Distence from top of pile to tep of layer
Oistancc from top of pile to bottom of layar
pry subgrsda modulus ¥ for top of so0il layer

-y subgrade modvlus k for bottom of layer

129.000 in
153.000 in
»000 1bs/in**y
2000 1ba/ine*3
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NOTE: Internel default velues fox p~y subgrede modulus will bo computed for
the sbove soll layer.

Layer 4 is zaad, pey ctiteria by Reasc ct sl., 137¢

Pistance from top of pile to top of layes - 153.000 in
Distance from top of pilo to bottom of layer = 213.000 in
p~y subgrsde modulus k for top of soil lsyer = <000 lbe/in**3
p-y subgzads modulus X for bottem of layer = .000 1bs/in**3

NOTE: Internsl dsfault values for p-y subgredo modulus will be computed for
the sbove soil lsyer.

Layer % is silt with cobesion and friction
pistance from top of pils to top of layer
Distance from top of pila to botrom of lasyer
p-y subgrsde moduluz k for top of soil layer
p-y subgrade modulus k for bottom of aysr

213,000 in
273.000 in
.000 1bs/in**3
.000 1bs/in**3

NOTZ: Internsl defsult vsliuves for p-y svbgrade modulus will be computed for
the sbove woil lsyor.

Layer 6 is silt with cohesion snd friction

DPistsnco from top of pile to top of layer - 273,000 in

Distence from top of pilo to bottom of leyer = 450.000 in

p-y subgrade modulus k for top of soil layer = .000 Llhx/in**3

p-y subgrade modulus k for bottom of leyer = 000 1bs/in**3

HOTZ: Interns) defeult velues for p-y subgrad will be cputed for

the sbove 30il lsyerx.

{Depth of lowest layer extands, 105.00 in below pile tip)

Pffective Unit Weight of Soil vi. Depth

Distridbution of effective unit woight of soil with depth
%8s defined using 12 points

Point Depth X ELL. Unit Weight
No. in 1bs/in%*3
1 ~99.00 07234
2 <10 .07234
3 .10 +0723¢
4 129,00 . 07234
5 129.00 +03623
6 353,00 .03623
7 153.00 03623
[ 4 213.00 .03623
9 213.00 . 03333
10 273.00 . 03333
1] 273.00 03623
12 450,00 . 03623

Shesr Strength of Soils

pistribution of shear strength pazemeters with depth
defined uzing 12 points

Point Depth X Cohesion © Angle of Priction
No. in Ibs/in2 Deg.
1 -99.000 . 00000 30.00
.100 00000 30.00
3 <100 6.25000 00
¢ 129,000 6.25000 .00
S 129,000 6.25000 .00
[ 153,000 6.25000 .0D
? 153. 000 .00000 30.00
4 213.000 . 00000 30.00
’ 213.000 3.56000 2%.00
10 273.000 $.56000 25.00
1 273.000 3.47000 32.00
12 450.000 . 3.47000 32.00

Hotas:

{1) Cohecsion = vnisxial comptessive strength for rock materials.

(2) Values of ESO are repogtad for ¢lay atrata.

(3] Default values will be genereted for ES0 when Smput values sre O.
(¢} RQD and k_rm are reported only for wesk rock strata.

Loading Type

Static loading criteris was vsed for computation of p-y curves

Pile-hesd Losdlng and Pile-hesd Fixity Conditions

Nunber of loads specified = )
Losd Cese Nwrber 1

Pile-heed boundsry conditions ars Displacement and Slope (BC Type 5)
Deflection at pils head - 1.000 in

Slope at piie head - <000 in/in

Axisl loed at pils hosd - 90000. 000 )bs
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Computed Valucs of Load Distribution and Deflectlon
for Xateral lLoading for Load Caze Number 1)

Plle-head boundary conditions aze D&
Specified defleotion at pile head

Specified slope at pile head
Specified axial foad at plle head =

splacemen
-

t and Slope (8C Type S5}
1.000000 in

0.000B+00 in/ie
$0000.000 1bs

Depth Daflect. Moment. Shear Slope Total Sail Res
x ¥ 1] v s Stress P
in in 1bs-in ibs Rad.  1bs/in®e2 ibs/in
0.000 1.000000 -2126970. 51146.4631 0.0000 133¢9.1906 -~1¢4¢. 8484
.989408  -2039462. 50250.2277 ~.0006726 12019.9722 -519.3982
.997680  -1953297. ¢9350.8275 ~.0013172 12300.465% -523.701%
.994063  -1068792. ¢8445.6863 -.0019342 11789.7750 -525.7372
991006  -1785659. ¢7539.2298 -.0025242 11287.9617 -~525.2269
.986155  ~170399 46633.7608  -.0030875 10795.0020  -524.502%
.980358  -16238) 45729.5301  ~.0036247 10311.0250 -523.80%9
.973650  -~1545106. ¢4026,7325 ~,0041363 9835.9332  -522,9120
. 96608¢ ~1467877. ¢3925.3800 -,0046227 9369.7621 ~521.8933
957701 -1392127. ¢3026.3017  -.0050844 0912.5209 -520,7575
.9485¢3  -~13178% €2129.0727 ~.0055219  8464.2121  -519,5080
. 938651 <1245067. ¢2234.09¢1 -.0059356 8024.8357 -510.1483
.928085  -1173757. 40341.5536 -.0063261  7594.3894 ~516. 6013
.916826  -110392S. 39¢51.6330 -.0066538 7172,06682 -515.1098
.904572 -1035570. 3856¢.5124 -,0070392 6760.2653 -513.4367
. 892541 ~968692. 37680.3626 -.0073627 6356.57:0 -511.664S
+879570 -903287. 36799.3534 -.007664% 5961.7740  ~509.795¢
1866097 -83935¢. 35921.6438 -,0079463 5575.860¢  -507.8319
. 852155 ~776890. 35047.4131 ~,0082072 5198.8142 -505.7760
8377823 ~713692. 34176.0008 -.0084482 4830.6175 -503.6296
«$23009 ~656357. 33309.9672 -,0086697 4471.2501  -~501.3948
.807871 -$8820). 32447.0636 -.0088722 4120.6899  -495.0732
+ 792400 ~541660. 31588.2380 -.0090563 2778.9129 -496.6666
. 776627 -486489, 30733,6352 -.0092222 3445.0928  -494.1765
. 760583 ~432765. 29883.3999 -.0093706 1121.6017
+ 744298 ~380462. 29037.6704 -.008501%  2806.0096
+ 727802 -329635. 26196.5851 ~,0096166  2499.08¢B  -486.2197
+71121 -280218, 27360.2798 -.0097150  2200.7934 -483.4096
694285 ~232225. 26520.0882 -.0097977 1911.1000 -~480.5237
.677319 ~185651. 25702.5418 -,0038652 1629.9673  ~477.5600
. 660230 ~140488. 2¢801.3705 ~.0099178  1357.3560 -474.5226
.643103 ~96730.7158 24065,%5025 -.0099561  1003.2285 ~471.4113
625901 -54370.9802 23255.0644 -,0099805 37,5329 ~463.2271
. 608670 -13401.7876 22450.1812 -,0099915 $90.2340  -464.9708
.591431 26184.4979 21650.9766 -,009389¢ §67.3932  ~461.6432
.574206 64395.7940 20857.5731  -.009974¢ 898.0449  -458.2449
.557018 101240. 20070.0921  -.0099480  1120.4463  ~454.7766
.538885 136726. 19288.6538 -.0099096 1334.6406 -¢51.238¢
.522029 170863. 18513.3776 ~.0099600 1540.7046 ~447.6332
+ 505869 2036%9. 17744.3819  ~-.0097985  1738.6688  ~443.9370
+ 489021 23512¢. 169 -.0097287 1928.5972  -440.3138
472308 265267. 16225.7027 ~.0096¢79  2110.5475  -436.4028
. 455736 294098, 15476.2530 -.0095576 228¢.5792  ~432.5244
.43933) 321628. 14733.5516 -.0094582 2450.7530 -~428.5786
. 422105 347866, 13997.7146  ~.009350)1  2609.1316  -~424,5657
. 407073 372823. 13268.8577 ~.0092338 2759.7792  ~420.4850
2391240 396510. 12547.0966 -.0091096 2902.7613 -416.3307
.375645 418939, 11832.5472 -,0009779  3038.145¢ ~412.124¢
360278 440120. 11125.3256 -.000B393  3166.0004 -407.8427
345149 460066. 10425.5¢62 -, 0086939 9206.3967 -~403.4%235
+330200 418788, 9733.3318  ~.0085424 3399.4065 -199.0763
315678 96296, 2048.7%¢1  ~.0083850  3505.1034  ~394,5906
301352 $12610. 8372.0536 -.0082221 3603.5627 -390,0360
287312 527735, 7703.229¢ ~.00805¢41 3694.8612 ~3B5, 4118
127356% 541687, 7042, 4435 ~,0078815  3779.0775 -380.7172
.26012) 554479. 6389.8169 ~.0017046  3836.2916 ~375,9512
+ 246985 566124, 57¢5.4742  -.0075236 392€.3853  ~371.1120
.23¢164 576637. 5$109.%413  ~-.0073392  3990.0420 ~366.2007
.221665 58603). 4482.1466 -.0071515  4046.7467 -361.2134
+209492 $94321. 3863.421)  ~.0069609 4096.7661  -356.1494
2197645 601521, 3253.4991 -.0067679 4140.2487  -351,0086
+186142 607847, 2692.5181 ~.0065727 ¢177.2247 ~345.7830
174974 612713. 2060.6197 -.0063757 4207,8061 =340. 4760
.164146 616735, 1477.9504  ~.0061772 4232,0866  -335.0827
4153662 619730, 904.6614 ~-.0059776 ¢250.1619 -328.6001
.143524 621712, 340.8104 057772 4262.1296  ~32¢.0242
.1337131 ~213,138)  ~.0055763 4260.0892 -318.3%0%
. 124285 -737.311¢  -.0053752 ¢268.1423 -312.5752
115187 ~1291.4292 -.0051743  4262.3927 -306.6913
-106434 -1815.297%  ~.0049739  €250.9463  ~300,6927
. 098027 -2326,71312  -.0047742 4233.9115 -294,8718
009963 -2831.4560 -.0045756  4211.39%  -268.3187
. 002241 -3323.2897 -.0043763  4183.522¢ -281.9334
074858 =-3803.9577 ~.0041827 4150.3978 -275.3728
. 067811 ~4273.1788  -.00398%0  4112.144%  -268.6516
. 061096 ~4775. 5257 ~-.0037974 ¢068.8653 -313.7797
1034709 ~$302.262¢ -.0036083  4019.8117 ~296.929¢
. 048647 ~5799, 8614  -.0034220 3965.2283 -279.997
- 04290¢ ~6268.15¢4 -.0032388 3905.4436 -262.9513
037473 -6706.9098 -.0030588  3840.7651 ~243.7506
4032351 -7115.8120 -.0028825 3771.5056  -228,3388
027829 ~7494,430¢  -.0027100 3697.9812 ~210, 6391
.023001 -7 +1756  ~.002541%  3620.5136 -192.5438
- 018761 -$158,2302 ~.0023773  3539.4317 -173.8963
. 014800 ~8441.4357  ~.0022174  3455.0744¢  -15¢,457%
+011110 -8690.0304 ~.0020622  3367.7952 -133.837%
. 007685 -8901.5410 ~.0019117  3277.9686  -111.323%
. 004515 -9071.1706 ~.0017661 3186. 0041 -85.349%5
. 001592 -9180.5460 -.0016254  3092.3722 -50.7379
-.001093 -9228.6088 ~.0014338 2997.6995 ¢.2083
=.0035¢0 ~9212,7695  -.0013592  2902,%791 1¢.076)
~. 005782 ~9180.6277 -.0012337 2808.391 23.1090
~. 007604 365256, ~9133.3401 -.0011133 2714.1053 31.6363
-. 009623 149712,  -9072.0507 -.0009978 2620.2768 35,4238
~-.011247 3342858, -83997.0881  -,0008874  2527.0505 €6.5619
-, 012684 31694¢S. -8911.9632 ~-.0007620  243¢.5595 53,0611
-.013945 303764. ~8815.3677 -,000681%  2342.9250 50.9337
-.015035 286744. ~8709.1712 ~.0005858  2252.2571 6¢.1926
~. 015868 273900, ~8$594.4201 -.0004350 2162.6549 68,0522
170.77%  -.016743 259247, -0472.1352 ~.0004089  2074.206¢ 72.9274
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172.500 -.017376
174.228 -.017873
175.950 ~.018242
177.675 ~.018409
179.400 -.0)8624
181.128 -.018654
182,050 ~.01058%
104.57% ~.018426
186.300 -.018183
188.025 -.017064
189.750 -.0)747¢
191.475 -,017022
193.200 -.018513
194.92% -.015955
196.630 ~-,015352
190.375 -.0147)2
200.100 ~.014040
201.825 ~.013343
203,550 -.012626
205.275 ~-.011095
207,000 -.021156

244798,
230564,
216555,
202778,
189241,
175947,

101408,
89846.1N13
78521.6519
67428.6449
56560.7848
45910.9762
35471.4718
25233.9%06
15189.5986

$329.1897

208.725 =-.010414 -4356.8313

210,450 ~.00967¢4 -
212,175 ~.00094)
213.500 -.008222 -
218,625 -.007521 ~
217.350 ~,006842 -
219.075 -.006189 -
220.800 ~-.005564 -
222.528 ~.004970 -
224.250 ~.004407 -
225,975 -.003078 -
227,700 ~,003383 -

13078.2850
23245.0723
32467.2877
39926.3064
46075.1187
51015.9837
54856.9256
$7700. 6975
59646. 3664
60780.8874
6€1218. 7654

229.425 ~.002322 ~61021.7918
231,150 -.002495 -60278.8531

232.875 -.002102 -
234.600 -.001741 -
236.325 -.001413 -
239,050 ~-.001118 -
239.775  ~.000847 -
241.500 -.000607 -
243,225 ~.00039§ -
244.950 ~.000207 -
246.615 ~4,34E-05 ~

$9065.8023
$7453.3898
5$5507.2457
$3207.9093
50850.8994
48246.8210
45521.5023
42716.1587
39867.5778

248.400 9,802-05 ~37008,3229

250.125  ,0002)9 -
251.95%0  .00032) -
253.575 . 000405 -

34166,9497
31368.2340
28633, 4059

255.300  .000473 -25500.3888
257.028  .000527 -23424.0394
258,750  .000568 -20976.3877
260.475  .000597 -18646.8738
262.200 .000616 ~16442,.5797
263.52%5  .000626 -14360.4555

265.650  .000627 -
267.315  .000622 -

289,000  .0002¢4
291.525  .000256
293.250  .000230
294.975  .00020¢
296,700 .000160
298.425  .000157
300.150 .000136
301.875 -000116
303.600 9,832-05
305.325 0.17£-05
307.050 6.65E-05
308.775 5.27E-05
310.500 4.02E~05
3)12.225 3.90E-05
313.950 1.892-05
315.675 9.952-06
317.400 1.96E-06
31%.125 -8.128-06
320,850 -1.14E-05
332,575 ~1.89E-05
324.300 ~2.18E-05
326,025 ~2.616-08
327.750 -3.002-0S
329.475 -3,34E~05
331.200 -3,65£-0%
332.925 -3.938-05
33¢.650 -4.19E-05

343.275
345.000 -5.578-0%

output Verificationt

Conputed forces and moments szc within specificd convergence 1imits.

Output Summary for Load Case Neo.

rile-head deflection
Computed slepa ot pi
Haximum bending mone
Haximum shear force

Depth of maximzum bending moment

Dapth of maxinum she:

12427.5381
10621.1610
-8949.1546
-7410.0367
-6001,1919
-47159.0402
-3542,4488
-2491.1573
-1559.3252
«740.6707
-28.5906
$83.7317
1103.229¢6
1536.8685
1891.5697
2174.2467
2391.2500
2549.3204
2654.5514
2712.0587
2729.8577
2710.8462
2660.7942
2584.338%
2485.7817
2369.0062
2237,901
2095.6226
207

1630.7582
1471.525¢
1313.6264
29

7

729.0500
€0

403.8257
316, 8364
201.497%
199.6642
129.153%
73.7567
33.2509

8.4076

0.0000

la head
nt

ar force

~0343.3104
~8208.9108
~B069.8715
~7927.0959
~7701.4544
«7633.7034
38
99
~7186. 4186
-7038.2601
~6091.7173
~6747.3743
~$605. 8065
«6467.5387
~6333.0832
-6202,7885
~6077.1386
~$956. 4526
~5841.0336
~$731.4384
~5626.9762
~$528,7085
~5436.4477
-5350.257
~4798.6072
~3900.2938
-3179.0417
-2612.1082
~1905.7925
-1358.0733
-866.6622
-429.0522
-42.565%
295.6083
580.3580
838.6455
1049.4434
1223.722)
1364,42)4
1474.4278
1556. 5557
1613.531)
1647.9773
1662,4039
1659.1977
1640,6160
1600.7012
15G5,6780
1513.1516
1452,9015
1386.5130
1315.3989
1240.8631
1164.0744
1086.0772
1007.797)
930.0463
$53.5299
776.6521
711.3765
644.3405
$73.300
505.9103
442.0886
382.2710
326.4%82
274.6904
226.961%
183.2253
143.4010
107.3784
75.0234
46,1822
20.6057
-1, 6465
~21,0025
-37.5750
-51.5581
-63.1453
~72.5264

1:

~.0003275

~. 0002508

~.0001786

~.000210%

-4,76382-05

1,1315E+05

6.60172-0%

.0001165
9001630

. 0002054

. 0002439

. 0002706

+ 0004099
.0004187

. 0004262
+0004295
+0004297
.0004267
+0004207
0004117

+ 0004000
.0003862

- 0003705
+0003534
20003352

+ 0003163

. 0002968
+0002771

+ 0002574

. 0002378
.0002186
.0001998
-0001015
+0001640
+0001472
.0001311

< 0001160

. 0001020
§.8430L-05
7.60208-05
6.45300~05
$.39502-0%
4.42642-05
3.5447E-05
2.7472E-05
2.0304E-05
1.3908£-05
0.2429¢-06
3.2690E-06
~1.0568E-06
~4.77176E-06
~7.9369%-06
-1,05782-05
~1.27438-05
~1.44745-05
~1.5807E~05
~1,6781E~05
~1.7435E-05
~1.7806E-05
~1.7931E-05
=1.7041E-05
=-1,7568E-0%
-1.7142E-05
~1.6589E-05
-1,5933£-05
~1.5196E-05
~1.43982-05
=1.3558E-05
-1.26912-05
-1.10138-05
-1.0935E-05
~1.0067E-05
-9.22062-06
-8.402)2-08
~7.61842-06
~6.87475-06
«6.1751E~06
«5.5227E-06
~4.9199E~06
-4.3677E-06
«3.0669E~06
~3,4173E-06
~-3.0181E-06
-2,6682E-06
-2.3656E~06
-2.10828-06
~1,89342~06
~1.71822-06
-1.57932-06
-1.4730E-06
+1.3955E-06
-1.3426E-06
«1,3098E-06
-1.2925E-06
-1.2858£-06
-1,2844E-06

1.00000000 in
-.00001413
«2126970. 1bs-in
$1146.46310 1ba
0.00000 in
0.00000 in

1986, 5895
1801.0713
1016,5094
1733,3814
1651, 6359
1571.352)
1492, 6415
1415.3962
1339.6613
1265. 4340
1192.7047
1121.4572
1051, 6683
503.3116
216.3518
850,7510
706,4665

509.3379

76.4347
79.3%09
$1. 04
$3.722%
$5.1368
86,0760

06,2569
65.5118
04,4022
62,9518
61,1048
79,1257
76.79%
74.2320
71.4490
68,4768
65.3422
62.072%
58,6952
$5.2384
51,7306
49,2006
591.3007
441.03%4
404.4702
368.7861
33,1887
300,8480
268.5042
238.4698
208.6309
$12

90.
72,2545
55.209)
39.9317
26.1267
13.8109
2.9156
-6.6328
~14.9132
~21,9907
~27.9760
-32.9242

-.9342469%
~.1053949
4064086

3.2911
3.6100
3. 916
..2075
4,4006
4.745¢
$.0055
5.2642
5.%5236
5.7850

Pege:
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Numbexr of iterations - 16
Number of zezo deflection points » 3

Summaxy of Pilo-Hoad Response(s)

Definition of $ymbols for Pile-Head Loading Conditions:

Type 1 = Shear and Moment, y = pila-head displacment in
Type 2 = Shear and Slope, H = pile-hosd moment lbs-in
Type 3 = Shear and Rot. Stiffness, V = pile-head shear force lbs
Type 4 * Daflection and Moment, S = pile-hoad alope, zadians
Type 5 = Deflection and Slopa, R » rotational stiffnoss of pile-hoadin-lbs/regd
Load  Boundazy Boundagy Axsal Pilo-Hoad Haximwn Haximum
Typo Condition Condition Load Defloction Moment Shear
1 2 1bs in in-1bs 1bs
5 y= 1.000000 S= 0.000 $0000.0000 1,0000000 -2126970. 51146,4631

2ile-head Deflection vs. Pile Langth

Boundazy Condition Type 5, Daflection and Slope

Deflection = 1.00000 din

Slope - . 00000

Axia) Load w 20000. 1bs
Pile Prile Head Maxzimum Maximum

Length Defloction Mement. Shoar
in in in=1bs 1bs

343.000 1.00000000 -2126970. 51146. 46310
327.750 1. 00000000 -3127039. 51140, 55496
310.%00 1.00000000 =2126453. $1136.30097
293.2%0 1., 00000000 -222710. 33778
276.000 1.00000000 -2126763, 51140.74419
258.750 1.00000000 -2126701. $1135.49792
241.%00 1.00000000 -2126923, 51125.1233
224.250 1. 80000000 -2127021. 51121, 61796
207.000 1.00000000 ~-2097769. $0569.47468
189.780 1.00000000 -2055305. 49669.05262

Tho snalysis ended normally.

Page: S
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LPILL 2lus for Windows, Version 5.0 (5.0.11)

Analysis of Individual Piles and Drilled Shafts
Subjacted to Lateral Loading Using the p-y Method

(¢} Copyright ENSOFT, Inc., 1585-200%
All Rights Reserved

This progzam is licensed zo:

Yeuwsi Thou

Kleifelder

Path to file locations: U:i\YZhou\Projects\75010\Analys £ s\LPILE\BA\
Name of input data file: B4f6men, Lpd

Nawme of output file: B4 L6wm. lpo

Name of plot output files BULGxw, 2pp

Hame of cuntime file: BéfSam. Lpr

Time and Date of Analysis

Date: May 30, 2007 Time: 13: 7:19

Pzoblem Title

B4, fixed head, 0,25 inch

2rogram Options

Units Used in £ - Us y Unity, inches, poundz

P

Basic Program Options:

Analysis Type 1:
~ Computation of loterz! Pille Rozponse Using User-specifiad Constant 27

Computation Options:
~ Only intarnally-generated p~y curves used in analysis
~ Analysis docs not use p~y multipliers (individual pile oz shaft action only)
= Analysis assumes no shaar rosistance st pile tip
~ Analysis includes automatic computation of pile~tep deflection vs.
pile exbedment length
~ No computation of foundation stiffnoss matzrix elements
~ Qutput pile response for fLull length of pile
~ Analysis assumes no soil movements acting on pile
~ Mo additional p-y curves to be computed at user-specified depths

Solution Contzol Parameters:

~ Number of pile increments L 200
- Maximum nunbez of iterstions allowed = 200
- Deflection tolerance for convergence = 1,0000E~05 in
- Maximum allowable deflection =  1.0000E401 &in

Printing Options:

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

~ Printing Increment (spacing of outrput points) « 1

Pile Structuza) Propertics and Geometry

Pile Length - 345,00 in
Pepth of g:wnd surface below top of piic = ~9$.00 in
Slope engle of ground surfaco - .00 deg.

Structural propertios of pile dcfined using 2 points

Point Depth Pile Homent of Pile Modulus of
X plameter Inectia Ares Elasgticity
in in in*4 3g.4n Lbs/8q.in

2 0.0000 15.00000000 2485.0000 176,7000 4300000.
2 $00,0000 15.00000000 2485.0000 176.7000 4300000,

Soil and Rock Layering Infarmstion

Tha s0il prefile is modelled using 6 leyecs

Layer 1! is sand, p-y critexis by Reesc et al., 197¢

Distance fcom top of pile to top of layer - -99,000 in
pistanca [zom top of pile to bottom of layar = 831,000 in
p-y subgrade modulus X for top of 30il layer = .000 lbs/in**3
p~y subgrade modulus k for bottom of layax = .000 lbs/in®*d

NOTE: Inteznal default velues for p-y subgrade modulus will be computed for
the above soil layer.

Layer 2 is stiff clay without froa water
Distance fzom top of plle to top of layer = 81.000 in
Distance from top of pile to bottom of layer = 129,000 in

Layezr 3 is stiff clay with watez-inducsd ezgsion

bistance fsom top of pile to top of layer - 129.000 in
bDistance from top of pile to bottom of layar 153.000 in

p~y subgrade modulus X for top of soil layex .000 1bs/in**3
p-y aubgrede modulus X for bottem of layer -000 2bs/in"*)

Fage: 1
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NOTE: Internsi default vslues for p-y subgrade modulus will be computed for
the above soil layer.

layer ¢ is sand, p-y criteria by Reesc et al., 39N

Oistance from top of pile to top of lsyer = 153,000 in
Oistance from top of pile to bottom of layer = 213.000 in
P~y subgrede modulus X for top of 2oil layer = .000 1bs/in~+3
p~y subgrade moduiuve k for bottom of layer = .000 1ba/in**3

NOTE: Internsl default vsluas for p-y subgrsdo modulus will be computed for
the ebove soil layer.

Layer 5 is silc vith coheslon and friction

Distance from top of pile to top of layer . 213.000 in
Oistance from top of pils to bottom of leyer o 273.000 in
p-y subgrade modulus k for tep of soil lsyer <000 1bs/in**3
p-y subgrade modulus k for bottom of leyer = 000 lbs/in**3

NOTE: Internal default valuas for p-y subgrade modulus will be computed foz
the above soil layer.

Lsyer 6 45 silt with cohesion and friction
Dlstance from top of pile to top of layerx
Oistanca from top of pile to bottom of layer
pey subgrade modulus k fox top of soll lsyer
p-y subgrade modvius k fox bottem of layer

273.000 in
480.000 in
.000 1bs/inve3
.000 lbs/in*"3

NOTE: Intexmal default values féx p-y subgrade modulus will be computed for
the abevo seil layer.

(Dopth of lowest layer extends 105.00 in below pile tip)

Effective Unit Weight of Soll vs. Depth

Distribution of effectivo unit weight of soil with depth
is dafined using 12 points

Point Depth X 2££. Unit Weight
. in ibs/in**3
1 -99.00 09234
2 81.00 07234
3 81.00 . 07234
[} 129.00 .+ 07234
1 129.00 . 03623
6 153.00 . 03623
? 183.00 03623
1] 213.00 . 03623
] 213.00 . 03333
10 273,00 . 03333
11 273.00 03623
12 450.00 . 03623

Shear Strength of Soila

Distribution of shear strangth parsmeters with depth
defined using 12 points

foint Depth X Cohcsion o Anglo of FPriction £50 or RQD
Ro. in 1bs/in**2 Dey. k_zo t
1 -99.000 < 00000 30.00 - ————
2 $1.000 ,00000 30.00 R ——wo——
3 61.000 6.25000 .00 —————
(] 125.000 6.25000 - 00 ————
s 129,000 6.23000 .00 —m———
[ 153.000 6.25000 .00 ——
7 153.000 + 00000 30.00 ————
L] 213.000 . 00000 30.00 ——n———
9 213.000 $.56000 . 25.00 —————
10 273.000 $,56000 25.00 w————
11 273.000 3.47000 32.00 ——————
12 450.000 3.47000 32.00 ——————

Notes:

11} Cohasion = uniaxisl compreasive stsength for rxock materisls.

{2) Vslues of ES0 aro reported for clay strata.

{3} Dafault vslues will be genexated for ES50 when input values are 0.
{4} ROD and k_rm 2ro reported only far weak rock strata.

Loading Type

static loading critexia was uvsed for computation of p-y curves

Pilo-hesd Loading and Pile-hoad Fixsity Copditions

Mumber of 1osds speeified » )

Lead Case Number 1

Pile-hesd boundary conditions ore Displacement and Slope {BC Type 51
peflection st pile head - .250 in

Slops at pile head = .000 in/in
Axial losd at pile hedd - ° 90000.000 }bs

fage: 2
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Computed Vslues of losd Dlatribution and Deflectlon
for Lateral Loading for Losd Case Number 1

Pile-hesd boundary conditlons are Displacement and Slope (BC Type $)

Specified defloction st pile head = 250000 in
Speclfied slope at pile head - 0.0008400 in/in
Spocified axisl losd ot pile hesd = 90000, 000 1ba
pepth Defloct. Moment Shesr Slope Total S04l Res
x y M v 3 Stress P
in in Ws-in 1bs Rad.  1bs/in¢¢2 1ba/in
0.000 .250000 -1560228. 48517.7454 0,0000 5218.2765 -618.7500
1.725 .249783 ©2477481,  47432,6532  ~.0002452 4960.4469 -~628.9842
3.450 £ 249154 -1396509, 46339.8479 -.0004772  4724.1544  ~638.1459
$.175 S248337  -131743), 45232.0845 -.0006962  4485.4673  -§46.2¢06
6.900 .246752  -1240242. 44111.2314  -.0009027  4252.5242 ~653.2762
¢.625 .245022 1164967, €2979.1662 ~.0010968  4025,3343  -659.2031
10.350 .242968 -1091624. 41837.6673 -.0012790  3803.9769  ~664.2140
12.075 .240610 -1020230. 40688,.5089 -.0014494  3508.5021 ~668.1435
-950798, 39533.4305 ~.0016085  3378.9503  ~671.0685
-~683340. 38374.1730 ~.0017566 3175.3$37  -673.0075
-$17062. 37212.3985 -.0018939 2977.7343  ~-673.9809
-754369. 36049.7528 -.0020200 2786.1050 -674.0106
-692863. 34887.8527 -.0021376 2600.4734 -673,1200
-633342. 33728.2610 ~.0022447  2420,8337 -671.334)
-$75003. 32572.4999 -.0023422 2247.1752 -€68.6738
~520240. 31422.0456 ~.0024307 2079.4784  ~665.1813
-466543, 30270.3264 -,0025104 1917.7161  ~66D.0699
-415000, 29142.7212 ~-.00258)15 1761.8536 -655.7730
-365299, 28016.5580 ~.0026445 1611.8490 -649.9220
~317822. 26901.1123  -.0026996 1467.6536 -643.3476
-271652. 25797.6065 -.0027472 1329.2)20 ~636.07%4
~227667. 24707.2085  -.0027875  1196.4622 ~626.1501
-188546. 23631.0312  ~-.0020209 1069.3366 -619.5917
-145264. 22570.1317  ~.0028476 947,7612  -610.4367
$ -106795. 21%525.5110 -.002867% 831.6571 ~800.7178
«70110.7832 20498.1134  -~.0028822 720.9390  -~580.4678
~35181.7064 19488.0266 -.0028907 €15.85201  -~$7%.7197
~1976.7762 10490.40)18 -.0028937 515.3040 -564,5062
29$36.5422 17527.8533  -.0028915 $98.4624 -556,6602
£9392.1133 16577.65%0  ~.0028043 608.5897  -5¢4,0143
87625.0326 15648.5609 -.0028724 773.7997  -532.4009
114272, 14741.1652 -.0020561 854.2218 -519,652)
139369, 13856.0231  -.0020356 929.968) -506.5996
162985, 12993.6313 ~.0028112 1001.1346 -433.2749
105070, 12154.4328 ~.0027831  1067.8986  -479.70%0
205752, 11338.8178  ~.0027516  1130.3205 -465.9318
. 225043. 10547.1244  -.0027168  1188.5423 -451.9736
63.82%  .107567 242983, 9779.6397  -.0026790  1242.688)  -437,8637
65.550 .10297% 25961S. 9036.600% -.0026305 1292.8032 -423.6306
67.27% .0908464 274979. $318.1862 -.0025953  133%9.2541  -409.3023
69.000 094025 209110,  7624.5664 ~-.0025490 1361.9283 ~394.2062
70.725 . 009667 302075. 6955.8053  ~.0025021  1421.0342 -380.4609
72.450 .005393 313893, 6311.9618  -.0024524 1456.7002 -366.0163
74.27%  .001207 324613, £693.0407 ~,0024008  1499.0555  -351.5735
75.800 .077110 334279, $099.0039  -,0023476  1513.2287  ~337.1642
77.625 .073107 342934. 4529.7724  ~.0022930  1544.3487 -322.8139
79.350 . 069200 350619. 3985.2267 ~.0022370 1567.5437  -308.5435
01,075 .065390 3571377, 3409.4997  ~.0021796  1587.941)  -266.2125
$2.800 .061679 363334.  3033.6110 ~.0021217 1605.9208  -262.3541
84.525 . 050070 360502, 2584.4346 ~,0020626 1621,5168 -258.4302
96.250 .054563 37289).  2142,0832 -.0020028 1624.7641 -234.4386
67.975 .051160 376514 1706.6019 -.0019423  1645.6980 -250.376%
89.700 .047862 379382, 1270.3480 -, 0010813  1654.3550 -~246.2421
91.425  .044620 381508. $57.2123 ~.0010198 1650.7718  -242.03)11
93,150 .0d1584 302905, 443.4097 -.001750)  1664.9861  -237.7400
94.875 . 038604 383584, 37.0022 -.0016963 1667.0364 ~233.3643
96.600  .035732 383559. -381.61% -.0016343 1666.9618 -228.8907
96.325 . 032966 382844, ~7$2,8356  ~.0015725 1664.8026 -224.3372
100.050 1030307 392451, -1135.4933 -,0015108 1660.5997  -215.6724
101.778 1027754 379396, <-1510.3080 -.001449%4 1654.3951  ~214.8956
103,500 . 025306 376691, ~1076,7783  -.0013804 1646.2319  -209,9966
105.22% + 022964 373352, -2234.6807 -.0013278  1636.1542 -204.9627
106,950 020725 369394, -2583.7702 -.0012679 1624.2076  -199.7707
108.675 . 018590 364831, -2923.7715 ~.0012088 1610.4389  -194.4237
110,400 016556 359682, ~-3234.3728 -.0011501  1594,9965  -188.0801
112.12% 1014622 353961, -3573.2158 -.0010925 1577.6307 -183.1118
113.850  .012787 347687, -3885.882%  -.0010359 1558,6935 -177.0820
115.575  .011048 340876, -4185.8705 ~.0009803  1538.1397  -170.73%0
117.300  .009405 333550, -4474.6017 -.0009259 1516.0268  -164.0126
119.025 . 007854 325726, -4751.3055  ~.0008726 1492.4157  -156.8034
120.750 006394 317429. -5015.0306 ~.0008207 2467.3727 ~148.96(9
122.475 . 005022 308679. -5264.4924 -.0007702  1440.9659 ~140.266)
124.200 .003737 299505, -5497.8656 ~.0007211 1413,2771  -130.3116
125.925 -00253% -$712.3158  ~.0006735  1384.3953  -118,3262
127.650 .001413 -5902.6828 ~.0006275  1334.4209 -102,3891
128.375 4000370 -§012.2125 -.0005831  1323.5218 -24,6019
131.100 -~,000599 «6006.7713  -.0005404  1292.3734 30.9106
132.825 -.001435 -$937.861% -.000499%4 1261.4829 48.9844
134.5%0 -.002322 -5842.9247 ~.0004600 1231.013% 61,0077
136,275 ~-.003082 ~$729.5135 -.0000222 1201.0747 70.4036
139,000 -.003778 ~$601.5441  -.000385% 1171.7%07 77.4667
139.728 ~.0044)3 ~5461.6097 -.0003513  1143.1104 04.276)
141.450 -.004990 -5111.4236 -.0003191 1115.2110 $9.6209
143.175 -.005511 -51$3.0890 ~.0002864 1028.1014 94.18724
144.900 ~.005978 ~4987.2367  ~.0002562 1061.823) 90.1051
146.625 ~.006395 -4015.1047 -:0002273 1036. 4120 101.4682
148.330 -.006762 ~4637.5876 -.0001998 104.3407
150.075 ~-.007034 -4455.4697 -.000173% 106.9025
151.800 -, 007361 -4269.448)  -.0001483 109.8747
153.525 -.007596 2144016, =-4140.7795 -.0001247 40.3063
155,250 -.007791 136951, <-4070.0688 -.0001020 41,61
156.975 ~.007946 ~3997.1562 -0.04558-05 42.659)
158,700 ~-.000069 -3922.3628 ~6.0019E-05 43.8579
160.425 ~.008155 =3045.9997 - 45.679)
162.150 ~-.008209 ~3768.3680 - 45.3286
163,875 ~.000232 103499, -3609,7589 - 45.8)24
165.600 ~.008227 97201.4254 -3610.4528 46.1366
167,325 -.008194 91039.1063 -3530.7198 46.307¢
169,050 -.008136 85012.299) -3450.8192 §.0436E-03 46,3310
170,775 -.00805S 79121.224% -3370,9993 5.3684E-05 748.1343 46.2138
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172.500 -.007931 73365.6827 -3291.4975 6.5992p-05 730.7635
17¢.225 -.007827 &7745.0678 -3212.5402 7.7362p-05 712.7998
175.950 62256.3919 -3134.3422 8.7876£-05 697.2405
177.675 -.007524 56%04.3019 -3057.1073 9.7494E-05 691.0812
179.400 -.007340 51681.0999 ~2901,0278 . 0001063 685.3170
181.125 ~.007157 46586.7628 ~2906.2044 .0001142 649.9418
182,850 -.006954 ¢1610.9624 ~2833.0466 +0001213 3¢, 9484
184.575 ~.006719 36775,0852 -2762.4719 .0001276 620.3291

186.300 -.006314 32052.2528 -2691.706¢ .0001332 606.0750
188.025 -.006279 27¢47.3417 -2623.8844 + 0001380 592.1769
189,750 ~.006037 22957.0038 -2558.1286 +0001421 578.6246
191,475 ~.005789 18577.6870 -2494.5498 .0001454 565.4073

193.200 -.005538 14305.6549 -2433.2471 - 0001481 532.513%
194.925 -.005278 10137.0083 -2374.3077 +0001500 $38.9325
196.650 ~.005018 6067.7046 -2317,8069 .0001514 527. 6509
198.375 -.0047%56 2093.5796 -2263.8081 + 00012520 515.656%
200,100 -,0044%4 ~1789.6329 -2212.362% . 0001520 $14.7392
201.82% ~.004232 -5586.2794 -2163.5106 . 0001324 §26.1979%

-.003971 -9300.7667 ~2117.2787 < 0001502 537.4086
205.27% -.003713 ~12937.5401 -2073.6B25 . 0002484 548.3848
207,000 ~-.003459 ~16501.0632 -2032,7253 -000148) 559.1398%
208.725 -.003209 -19995.7963 -1994.3978 .0001431 569.6373
210.450 -.002965 -23426.1751 -1958.678% + 0001396 580,04086
212.178  -.002728 -26796.5896 -1925.534% +0001356 $90.212%
~. 002438 ~30111.3626 -1693.7756 10001320 600.2172
~.002276 -32600.7813 -1317.8504 +00012%9 607.9720
-.002063 ~34657.3839 -1012.0562 .000120% 614.0503
=, 001860 ~36209.7786 -733.8566 .0001147 618.6229
~. 001667 ~37264.8156 .000) 0088 621.8071
~«.001485 ~37907.4411 -0001027 623,7466
-.001313 -30180.5810 9.6599E-05 624.570
-.001152 ~30125.0507 9.0440E-05 624.4034
=.001001 ~«37779.4903 8.4313E-05 623.3605
~.000861 -37180.3230 7.8263E-05 621, 5521
-.000731 -36361,7332 7-2327E-05 619.0815
~.000612 -35355. 6639 6.6538E-05 616.0451
“.000501 ~34191:8302 6.0824E-05 612.5325
-, 000401 -32897.7406 5.5509€-05 608.6268
-.000310 -31498.7783 5.0311E-05 604.4048
-.000227 -30016.1741 4.5346€-05 $90.9360
=-.000153 ~28477.1497 . 4.0624E-05 595.2850
243.22% -8,73E-03 -26894.9483 927.3782 3.61558-05 590.5097
244.950 ~2.87E-05 -25288.920% 936.3064 3.19432-05 585.6626
246.675 2.29E-05 -23674.6093 936.7472 2.7990E-05 580.7904
248.400 &.79E~05 ~22065.8342 929.6719  2,4298£-05 $75.9349
250.125  .000107 -20474.7858 915.9987 2.0865E-05 571.1330
251.850  .000140 -18912.1172 886.5909 1.7683E-0% 566.4167
253.57%  .000166 ~17387.0384 872.2573 1.47558-05 561.8138
255.300  .000191 ~13907.4112 843.7513  1.2068E~0% 557.3482
257.025  .000209 ~14479.8435 811.7723 9.61528-06 $53.0396
250.750  .000224 -13109.7023 776.9658 7.30883E-06 548.9048
260.47%  .00023% -11801.6054 739.9250 5.37758-06 $44.9%64
262,200 .000242 -10558.7109 701.1916 3.5727E-06 541.2052
263.925  .000247 -9383.6036 661.256¢ 1.9630E-06 537.6586
265.650  .000243 -8277.9790 620.5703  $.3739E-07 534.3217
267.375  .00024% -7242.8031 5$79.5268 -7.1340E~07 $31.1974
269.100 .000247 ~6279.3694 538.4842 ~1.8068E~06 528.2867
270,825  .000243 -5384.4716 497.7577 -2.7402E-06 525.5808

272.550  .000237 -4560.2722 457.6237 -, 523.1013
274.27%  .000231 -3804.5872 422.8458 - 520, 8205
276.000 .000223 ~3100,1418 390.0553 - 518.6%44
277,725  .00021¢ -2457.3911 354.8464 - $16.7545
279.450 . 000205 -1874.2973 320.8010 - 534.9947

281.175  .000195 -1348.6186 288.2759 -5.8418p-08 $13.4081

940.8333 103, 47435

282,900 .0D018S  -877.9317 257.1242 - 511.9076
284.625 .000174  -459.6705 227.4975 - $10.7252
286.350  .000163 ~«91.1619 199.4479 - 509.6130
288.07%  .000153 230.3417 173.0094 - 510.0331
2 507.6340 148.2003 - 510.8700
743.5279 125.0246 - 511.5819
294.975  .000111  1102.3384 £3.5300 -5.
296.700 .000102 1230.7822 65.1629 ~5.5129E~06
298.425 9.24E-05  1320.8602 48.3367 -5.3063E-06
300.150 £.34E-05  1399.1914 33.0084 ~5.0861E-06
301.87% 7.4BE~05 1444.3185 19,1301 -4.8566E-06
303.600 6.67E-05 1466.6800 6.8494 ~4.6216E-06
305,325 S5.89E-05  1468,6541 -4.488¢ ~4.3847E-06

307.050 5.158-05 1452,5746 -14,3402 489E-06
308.775 4.462-05 1420.5080 ~22,9636 ~3.9170Z-06
310.500 3.B0E-05 1374.5663 =30.4165 ~3.8914%-06
312.225 3.19£-05 1316.7181 ~36.7557 ~3.4742E-06
313.950 2.60E-05  1240.8380 ~42.0367 ~3.2671E-06
315.675 2.06£~05 1172.7060 -46.3129 ~3.07165-06
317.400 1.842-05 1090.0121 -49.6353 -2.8890C-06
315.125 1.062-05 1002.361¢ =52.0513 ~2.72012-06
320.850 6.065-06 911.2796 ~53, 6054 -2.5656E-06
322.575 1.768-06 019.2193 ~$4, 3380 ~2.4280Z-06

324.300 -2.31E-06 72¢.5667 -54.2855 -2.3015E-06
326.025 ~8.18E-08 631,6489 ~33.4802 ~2,1920E-06
327.750 ~9.87E-06 540, 7406 ~-51.9500 -2.0974K-06

328.475 ~1.342-05 453.0724 ~49.7186 -2.0172E~06
331.200 -1.68E-05 369.8377 °  ~46.0053 ~1.9508E-06
332.925 -2.01E-05 292.2000 “43.2251 ~1.8%73E-06
33¢.650 -2.342-05 221.3001 ~38.9893 559E-06
136.375 ~-2.63E~05 158.2631 -3¢.1052
338.100 -2.972-05 104.203% ~28.5767 ~1.9040E-08
339.825 ~3.28E-05 60.2336 ~22.4046 -1.79088-06
341.550 -3.59£-05 27,4639 ~15.5873 -1.7037E-06
343.275 ~3.892-05 2.0113 ~8.1208 -1.7809E-06
345.000 -4.20E-05 0.0000 0.0000 ~1.7003E-06 508.3379

dutput Verification:

Computed forces and moments are within specified converqence limits.

Output Summaty for Load Case No. 1:
Pile-head daflection - .25000000 1in
Computed slope st pile head - -, 00000668
Moximwe banding moment L] -1560228. lba-in
Maximum sheax force b 48517.74536 1bs
Depth of maximum bonding moment = 0.00000 in
bapth of maximum shear foxce " 0.00000 in

110.1328
97.1478%
84,9099
73,4260
62.6%8%
52.7211
43.4836
34.9722

-1%.4921
-17.6258
-16.7240
~15.794
-14.8559
-13.5082
~12.9620
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Rumber of iterations 13
Huxber of zsro deflection point: - 3

Summary of Pile-Head Respondeis)

befinition of Symbolo for Pile-Huad Loading Conditions:

Type 1 = Shear and Homent, y= pun-hnd displacment in
Typa 2 = Shear end Slope, ¥ = pile~hesd moment lbs-in
Type 3 = Sheatr and Rot. Stiffness, V = pile-head shear force .lbx
Type 4 = Deflection and Moment, $- pne-hud slope, tadian.
Type 5 = Deflection and Slope, ! = rotational stiffness oﬁ pile-headin-1bs/rad
Load  Doundary Bounds ry Axial Pile-Head Maximum Maximom
Type Condition Condition Losd Deflaction Kowment Shear
1 2 1bs in in-1bs 1bs
5 y= .250000 3= 0.000 90000.0000 .2500000 -1560228. d8517.7434

Pile-head Defloction vs. Pilo Length

Boundazy Condition Type S5, Deflection and Slope

Deflection » -25000 4n

Slope - . 00000

Axial Load = $0000. 1bs
pile Pile Head Maximum Maximun

Length Deflection Moment Shoas
in in in=1bs 1bs

345.000 - 25000000 -1560229. 485817.74525
327.750 +25000000 ~1560709. 48529.03100
310,500 . 25000000 -1561022. 48530.99110
293.250 +25000000 -1560720. 48520.40979
276,000 »25000000 ~1560756. 48523,33820
258,750 » 25000000 ~1560541. 48518, 65467
241,500 .25000000 -1560608 . 48508.5963%0
224.250 «25000000 ~21560650. 48502.96046
207,000 + 25000000 ~1554713.  48395.47270
189.750 .25000000 =1544065. 48187, 94625

The analysia snded normally.
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LPILE Plus for Windows, Version 8.0 (5.0.11)

Analysis of Individual Piles and Drilled Shafzs
Subjectod to Laterol Loading Using the p-y Methed

(c) Copyzight ENSOFT, Inc., 1985-2005
All Rights Rosorved

This progzam is licensed to!

Youwei Zhou

Kleifeldex

Poth to file locations: U:\¥Zhou\Projects\75010\AnaL ysi s\LPYLE\ B4\
Name of input deta tile: Béstability.lpd

lape of output file: B 4licy. lpo

Nane of plet ocutput file: Beatability. ipp

Hame of runtime file: Bastability.lpr

Timc and Date of Analysis

Dste: MHay 30, 2007 Time: 13: 63110

Problam Title

B84 Stabilicy

Progrem Opticns

Unlts Used in Computations — US Cuatomary lnits, inches, pounds
tasic Program Options:

Analysis Typa 11
=~ Computation of Latezsl Pile p Using U pecitied C nt EX

Computation Optiona:
- Only internslly-geneseted p-y cusves ussd in analysis
- Analysis does not use p-y multiplicrs (individusl pile or shaft aotion only)
= Analyris assumes no shear rosistance az pile tip
= Analysis includes automatic computation of pile-top defloction vs.
pdla ombedment length
= No computation of foundation stiffness matrix olements
=~ Output pile respense for full length of pile
= Analysis assumes no soil movements acting oa pile
= Ho additionsl p-y cuzves to be computed at uscr-specified depths

Sclution Centzol Pazameters!

- Munber of pile increnents « 200

= Kaxinum nunbex of iterations allowed =
=  1.00002-0% in
-

1.0000E+01 in

- Deflcction tolexance for convergence
= Maxinum ellewsdle defleation

Printing Options: .

- Valucs of pile-head defloction, bunding momant, shear foxce, and
s0il reaction are printed for full length of pile.

= Printing Increment {apacing of output points) = 1

rile str 1 Propezties and y

Pile length - 210,00 in
Depth of ground suzface below top of pile = 99,00 in
Slope angle of greund aurface - »00 deg.

Structural propertios of pilo defined uaing 2 points

Point Depth Pile Moment of rile Hodulus of
X Diemeter Ineztie Ares Elasticity
in in in**4 $q.4n 1bs/3q.4n

0.0000  15%.00000000 1242. 5000 176.7000 4300000,
2 500.0000 1%.00000000 1242. 3000 176.7000 4300000.

Soil and Rock Layezing Informaticn

The soil profile is modelled using 6 layess
Layer 1 5s send, p-y criterie by Recse et a}., 197¢

Distanco from top of pile to top of layer - -9%.000 in
Distanco from top of pile te bottom of layet: = $1.000 in
P~y subgrade modulus Xk fox top of soil layer = -000 Ibs/in**3
p-¥ subgzade modulus k for bottom of layer = 000 1bs/in**3

NOTE: Jnteznal default values for p-y subgrade modulus wili be computed for
the adove soil layer.

Layez 2 ia otiff clay without free water
Distance frxom top of pile zo top of layes - $1.000 in
Distance from top of pile zo bottom of layar = 129.000 in

Layer 3 i9 3ziff clay with water-induced exesion
Distanco from top of pile te top of layex
Oistance from top of pile to bortom of layer
P~y subgxade modulus & for top of 30il layer
P~y subgrade modulus k foc bottom of layer

129,000 in
153.000 in
.000 Iba/in‘*3
- 000 lbs/in**3

Page: 1
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NOTE: Intecnal default values for p-y subgradi d will be puted for
the above soil lsyer.

Layer 4 is sand, p-y criteris by Reese ot al., 1974

Distance from top of pile to top of layer 153.000 in

Oistance from top of pilo to bottom of layer 213.000 in
p-y subgrade modulus k for top of sofl layer = 000 1bs/in**3
p-y subgrade modulus X for bottom of layer =~ .000 1bs/in**d

NOTE: Internal default Values for p-y subgrade modulus will be computed for
tha edbove soil layer.

Lsyer 5 is silt with cohssion snd friction
Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
p-y subgrads moduluz X tar top of soil lsyer
p-y subgrade modulus k for bottom of layer

213.000 in
273.000 in
1000 1bs/in**3
000 1bs/4n**3

NOTE: Xntornal default values for p-y asubgrade wodulus will be computed for
the above sofl layer.

Layer 6 is 351t with cohesion snd friction

Distance from top of pile to top of ‘layer = 273.000 in
Distance from top of pile to bottom of layer = 450.000 in

p-y subgrado modulus k for top of aoil layer = +000 1bs/in®*3
p-y subgrsde modulur kX for bottom of layer = .000 1bs/in®*3

HOTE: Internal default values for p-y subgrade modulus will be computed for
the above soil lasyer.

{Depth of lowest lsyer estends 240.00 in below pile tip)

Effectivo Unit Weight of Soil vs. Depth

pistribution of sffective unit weight of soil with depth
1% dafined using 12 psints

Point Dapth X Eff, Unit Weight
No, in 1bs/in**3
1 -3$9.00 . 07234

81,00 . 07234

3 81.00 - 07234
4 129.00 -0723¢
s 129.00 .03623
€ 153.00 + 03623
ki 153.00 .03623
1 4 213,00 . 03623
L] 213.00 -03333
10 273.00 - 03333
11 273.00 . 03623
12 450.00 . 03623

Shear Strength of Soils

Distribution of shcsr strength parameters with depth
dafined using 12 points

Point Depth % Cobesion ¢ Angle of Friction £30 or RQD
No. in 1bs/in**2 Deg. k_pm %
1 00000 30.00
2 00000 30.00
3 6.25000 .00
4 6.25000 +00
5 €.25000 . .00
] 6.25000 .90
7 . 00000 30.00
8 . 00000 30.00
9 $.56000 25.00
10 5.56000 25.00
1 3.47000 32.00
12 450.000 3.47000 32.00
Hotost

{1) Cohasion = uniaxisl compressive strength for rock materisla.

{2) Values of ESD axe repested for clay strata.

{3) DeCavlt vslues will be generated for ES0 when input valuss are 0.
(4) RQD snd k_xn sxe reported omly for weak rock strata.

loading Typa

Static loading criteria was vsed foz computation of p-y cucves

Pile~head loading and Pile-head Fixity Conditiens

Hunber of losds specified = 1
Load Case Nusber 1
?ile-head boundary conditions ase Shest snd Moment (8C Type 1)

Sheaz forcs st pile head - 65700.000 1bs
Sending moment at pilo hesd = <000 in-1bs
Axisl load at pile head - 90000, 000 1bs

{Zero moment at pile head for this losd indicates a {ree-head condition)
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Corputed Values of Load Distribution and Defloction
for Latezal Loading for Load Ceae Number 1

Pile-head boundazy conditions ace Shoax and Nomant (BC 1)
Specified shear force at pile head « 65700, 000 1bs
Specified moment at pila hesd - +000 in~1lbs
Specificd axial load at pille hesd <« 90000.000 1bs
{terc moment for this load indicates free-head conditions)
Depth Doflact. Homent Sheac Slope Total Soil Res
X y M v 8 Stress P
in in 1bs~in 1bs Rad,  1bs/in**2 1bs/in
1,002 1.29122-08 65700.0000 -.0194305 509.3379 -1444.8582
(901090 70025.4594 64168.1417 -.0194318 932.0262 -1472.9870
. 960694 138426, 62606, ~.0194111  1344.3053 -1501.3442
.940327 205168, 6€1015.1700 -.0193774 1747.7770  ~1529.9897
920002 270220, 59393.5090 -.0193307 2140.4437 -1558, 503
. 099732 333548, $7741.3395  -.0192713  2522.7057 -1538.085¢
079532 395119, $6058.3880 -~.0191597 2894.3618 -1617.5363
059413 454699, 54344.3725  ~.0191162 3255.2089 -1647.2551
.038308 $12055. 52599.0113  -~.0150211 3605.0427 -1677,2423
819483 566952, 50822.0227 ~«.0189148 3343.6571 -1707.4%70
. 199667 623156, 49013.1251  -.0187977  4270.8444 -1738,0216
-779994 675433, 47172.0365 ~.0186701  45B6.3554 -1768.6138
. 760460 725746, 45296.4753  -.0185324  4890.0994 -1799.8742
. 741076 774062, 43392.1597 -.0183850 5181.7440 -1831.2030
121851 620344. 41452.0081 ~.0182283 5461.1153 -1862.4001
.702796 864550, 39480.1386 -.0180627 5727.997%8 -16%4.665%
. 683913 906667. 37473.8696 -.0176887 5502.1746 -~1926,7983
665330 946634, 35442.0660 -.0177066 6223.4269 -15943.3028
646736 904441, 33421.0490 -.0175168  6451.6407 ~-1506.253)
. 628445 1020129. 31439.2267 -.017319%  6687.0560 -1860.6369
«610364 1053737, 29496.6641 -.0171161  6869.5241 ~-1831.0%18
.592501 1085307. 27593.9667 -,016%059 7060.48862 ~1783.0555
.574862 1114980. 25731.3609 -.0166897  7236.9940 -~1754.7880
.587452 1142497, 23909.0945 -.0164679 7405.69%0 -1716.2568
.54027% 1163201, 22127.3372  -.0162408  7560.8543 -~1677.566%
.523347 1192034, 20386,2618 ~.016008%  7704.7146 ~1638.7296
. 506660 1214030, 18666.0641 -.0157724  7837.5356¢ -1599.7103
1490225 1234256. 17026.7B42  -.0155319  7939,5741 -1580,7527
474044 1252730. 15408.5072 -.0152075 $071.0875 -1521.6797
«458121 1269503, 13831.2636 -.0150396 8172.333% -1462.5938
442460 1284618, 12255.0504  -.0147887  $263.5713 -1443,5266
.427065 1298118. 10799.8316 -.014534%  8345.0582 -1404.5091
411937 1310045. 9345.5394  -.0142786 8417.0826¢ -1365.5713
.3%7080 1320442, 7932.0747  -.0140201 $479.6124 ~1326.7425
-362495 1328352, 6559.3079  ~,0137597 8533.5946 -1288.0513
369184 1336817, $227.0802 -.0134977  B570.6563 -1249.5254
.354150 1342860. 3835.2038  ~-.0132344 0615.2524 -1211,1916
.340392 1347502. 2683.4634 -.0129700 8643.6376 -1173,0759
.326912 1350966, 3471.6166 ~.0127049 0664.0650 -1135,2036
.313n2 1353074, 299.3953  -.0124392 8676.7862 ~-1097.5990
.30079%0 1353946. ~$33.4942 -.0121732 9#6082.0513 -1060.2056
208148 1353624, ~-1927.3693 -.0119071  6600.1084 ~1023.2860
-27570% 1352149, -2962.5710 -.0116412 8671.2040 -966.6220
.263702 1349561, =3999.4637 ~.01137%7 -930.3143
-25169€ 1345900, =-4978,42%2 -.0111109 3¢
<240363 1341206, ~5919.8758 ~.0108468
»229118 1335519, -6824.2276 -.0105638  8570,8184
+210143 1328876, -7691.9285 -.0103220 8530,7212 ~609.0363
-207442 1321316, -0523,4402 -.0100616 6405.0909 ~774.79%0
-197013 1312878, ~9319.2414 -.0098027 8434.1562 ~741.0168
.186856 1303599. ~10070.8268 -.0095456 0379,1430 -702.M172
.176968 1293515, -10805.7063  ~,0092504 $317.273% ~674.9103
.167346 1282663, -11497.4040 -,0090373  8251,7662  -642,6093
+157989 1271078, -~12155.4578  ~.,0007863  £181.8422 -610.8264
148895 12587987, -12780.4176 -,0005377 $107.7088 -579,.5733
1140060 1245853, -13372.8454¢  -.0082916 8029.5772 -548.8606
.132402 1232281, ~13933.3139  -.0000461  7947.6533  -518.6904
+123159 1216114, -14462.4057 -.0076073  7862.1394 ~489.095¢
.115007 1203365, -14960.7128  ~.0075694  7773.2340  -460.0607
.107263 1188127, -15420.8353  ~.0073344 7681.1320 -431.6012
«099605 1172371, -158 9 ~.0071024  7586.0246  ~403,7239
. 052348 1156148, -16276.9643  ~.0068736  7488.0969  -376.4349
005250 1139489, ~16658,2059  ~.0065480  7387,5386  -349.7395
070387 1122422, -17011.7313  ~.0064258  7284.5230 -323.6422
071756 1104978, -17338.1707  ~.0062069 7179.2277  -258.1471
065353 1087185, -17638.157%  -.0059915  7071.3244  -273,2572
.059174 1069071, ~17912.3298 ~.0057796 £962.4600 -248.9750
053216 1050662, -10161.3254 ~.0055713  €851.3604  -225.3025
047404 1031985, -10365.7856 ~,0053667 6738.6226 -202.2407
041946 1013066, -18586.3519 -,0051657 6624.4237 -179.7903
-016626 993930, -18763.6661 -.0049685  §508.9144 -157.9512
.031512 974601, ~18918.)689 ~.0047751 6392.2426 ~136.7227
.026599 955104, ~19051,1037  -.0045854 6274.3517 -136.1035
.021883 $35461. -19162.5063 ~.0043997 6155.9010 -96.0919
.012358% 915694, -19253.214¢4  -.0042178  6036.6660 -76. 6854
.013028 695826. -19323.0618 -.0040398 5916.7380 ~57.8811
.008876 815877, -19375.0791  -.0038657 $7%6.3244 -39.6756
.004907 85! . ~19407.4929 ~.0036955 5675,5485 ~-22.0650
.001115 635820. -19469.2958 -.0035293  5554.5299 -95. 6548
=-.002504 815650. -19457.5312 -.0033670 5432.7810 118. 0635
~. 005955 7195596, -19310.6695 -.0032086 5311.7263 146.3963
-, 009242 775608, -19156.0792 ~.0030542 5191.5568 163.3370
~.012369 755945, -18%78.1108  ~-.002%037  5072.3872 175. 6504
~. 015340 736362, -10708.5890 ~.0027571  4954.3019 185,343
-.018159 717010, ~10589.7912 -.0026143  4837,3674 193,3150
-.020030 697038, ~10383.2750 -.0024753  4721.639) 200. 0531
-.023357 ~36170.1729  ~.0023400 4607.1639 205.8556
-.025744 -17951.3661  -.0022084  4493.9025 230.9192
-.027995% -17727.5566  ~.0020805 4382.1308 215.3810
-.030113 =17499.329% -.0019582 4271.6405 219, 3430
-.032103 . =17267.1663 -.0018355 4162.5400 222.8748
~.033968 . =17031.4856 -.0017183 4054.8549 226.0407
-.035711 «16792,6496 ~-. 0016046 3948.6083 220.9051
-.037337 -16550.9762 ~.0014943  3043,0209 231.4453
98,700 ~-.038849 . =16306.7476 -.0013874 3740,5119 233.7521
99.750 -.040251 518431. -16060.2164 -.0012839  363B.6985 235.8311
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100.600
101,850
102,900

103.950

105.000
106,050

210.000

~, 043545
-. 042736
-. 043827
~.04482)
-, 0458722
-.0¢6532
~. 047258
~.047093
=-.04845)
=~.04893)
. 049336
=, 049668
=, 049931
-.050128
-.050260
-.050332
=. 050345
~. 050302
=. 050208
-. 050057
-+ 049861
-.049619
-. 049332
~. 049003
~-.048635
~. 048230
~,047708
-. 047324
~.046600
~. 046272
~. 045708
-.045118
~,04450¢
-. 043868
~. 043210
~. 042532
~. 041836
~. 041124
~.040396
-, 039654
-. 038899
~.038132
-.037355
~, 036568
-, 035772
. 034969

~. 015852
. 015032
~.014216
~.013402
-, 012591
-.011782
~. 010976
~. 010174
-. 009373
~. 008576
-. 007791
-+ 006999
~. 006193

. 01156%
£012331

501814,
485450,
46934).
453489,
437895.
422562,
407491,
392682.
378138,
3638539,
349647,
336201,
322623,
309414
296473.
293802,
271401,
259269.
247408.
235817,
224495,
R1344¢.
202663,
182152,
181911,
171938.
162234,
152799,
143665,
134832,
126297,
118059,
110116,
102466,
95107.6096
68038.2649
81255,9330
74758,3699
68543.2478
62608,1591
56950.6183
51568,0644
46457.8635
41617.3102
37043.6298
32733,9799
28685.4520
24095.0723
21359.8034
19076.5450
15042.1345
12198,4755
9511.60%¢
7007.511¢
4672.0931
2501.2084
430.6455
«1363,8501
~3066.5927
-4621.9447
-8034.3156
=7300.1608
-8447.9777
-9459.3072
«10343.7296
-11108.9602
~-11758.3568
~12296.9082
«12729.2425
-13060.1154
«13294.2191
-13436.6768
~13492.0427
~13465.3020
~13361,3700
~13185.1920
~12941.7433
~12636,028%5
~12273.0825
~11857.9695
~11395,7840
~10891.6507
~10350.7248
-9776.192%
~9179.2718
-8559.2122
-7923.2961
-7216.8391
~6625.1906
-5973.7344
~$327.9298
-4693.1119
~4074.9927
~3476.7614
~2910.2856
-2375,0716
~1878.7652
~1427.0826
~1025, 6605
-690.3572
«396.9525
~191.2986
-39.2898
23.1364
0.0000

Qutput Veriflecation:

d forces snd

~15611.6107
~15561.1373
-15308.2860
~15055.3299
-140900.3297
~14544.1337
~142086.8803
-14028.6985
-13769.7090
=13510.0254
-13249.7545
-12990.957)
-12727.8408
~12466.3999
-12204.7366
=1)942.9403
~11681.0899
-11419.258¢
-11157. 8190
-10095.9305
-10634.5928
-10373.5148
-10112.7950
~$852,4814
~9$592.6303
-9333.2958
-9074.530)
~8800.3236
-6511.1567
-8223.5950
~1937.7369
~7653.6768
~7371.5056
~7091.3108
-6813.1757
~6537.1822
-6263.4000
~5991, 5204
-5722.816)
-5456.1414
-5191.9722
~4930.3744
-4671.4120
~4415.1472
-4161.6403
~3910.8506
~3663.1359
~3618.2530
~3176.3576
~2937,5049
~2732.6408
~2562.1407
~2395.4912
~2232.7509
=2073.9756
~1919.2182
-1766.5293
~1621. 9569
=1479. 5467
=~1341.3424
~1207.3857
-1077.7162
~952,3720
~831.3885
~714.0037
-602. 6483
~494, 9557
-391.7574
~293. 0037
-199.9643
-109.4282
-24.5038
$5.7811
131.39%0
202.3222
266.5240
329.910)
386.65¢3
438.5285
485.5M19
527.7869
$65,0553
597.4383
624.8769
647.3413
664.8012
677.2257
684.5829
696

output Summary for Load Caso No. 11

Pile-head deflection
Computad slope at pile hoad

~.0011836
~,0010866
-. 0009920
-. 0009021
<.0008145
=.0007300
-.0006484
.0005698
-.0004940
~, 0004211
-.0003510
-, 0002936
-.0002198
~.0001568
-9.72208-05
=-4,0200E-05
1.4357E-05
6.6503E-05
.0001163

- 0001628

+ 0002090

. 0002520

- 0002929

. 0003317

. 0003695
0004033
+0004361
.0004670

. 0004962

. 0005235

. 0005492

. 0005732
.0005956

- 0006165

. 0006359
.0006539

+ 0006706

. 0006859

. 0007000

. 0007129
0007246

. 0007353
0007449
.0007536

. 0007613

. 0007682
0001742
-0007795
-0007840
-0007879
+0007912
.0007936

. 0007959
.0007976

+ 0007987

« 0007994
.0007997

. 0007958
.0007992
0007984
.0007974
+0007962

- 0007945

+ 0007928
0007908

+ 0007887

» 0007865
0007841
.0007816

0007403
0007988
. 0007535
.0007312
.0007490
.0007469
0007449
.0007430
.0007413
.0007397
.0007382
, .0007368
,0007356
0007348
0007338
.0007326
.0007319

0007295
. 0007294
0007294
. 0007294
. 0007294

- 1.00150054 in
- -.01843049

3538.3964
3439. 6200
3342. 3623
3246.6951
3152.5692
3060.0145
2969.0399
2879, 6529
2791.0612
2705.6710
2621,0078
2530.1168
2456.762)
2377.027%
2298.8161
2222.4305
2147.5726
2074.3440
2002, 7456
1932.7780
1864.4412
1797.7349
1732, 6504
1669.2104
1607. 3894
1547.1333
1488, 6199
1431.6665
1376.5337
1323.2126
1271.6937
1221.9668
1174.0213
1127. 9457
1083.4261
1040, 7560
999.8163
960, 5956
523.0798
987,2543
05.

565.9900
588.9265
$87.4570
505.6117
583.4209
$90.9151
578,12%3
575.0022
571.017
568.3612
564.745%
561.0031
557.1646
$53.2624
549.329%0
545.3966
541,4902
$37.6665
533.9348
$30.3364
526.9050
523.6743
520.6795
$17.9519
515.5280
513.4446
511.7340
$10.4322
509.5750
$09.4715
509.3379

are vithin specified convergence limits.

237,7036
239,3882
240.9004
242,2540
243.4600
244,5324
245.47508
246.2999
247.0134
247.622)
248.1320
248.5486
249.08768
249,3210
249.2854
249.3738
249,389
249,3360
249.2161
249.0325
249.7879
249.4048
248.2247
247.7106
247,243
246,7266
246.1604
276.1376
274, 6565
273.0800
271.417
269.6552
267,8139
265.8910
263, 8855
261.8124
259.6623

-5.1905
-10.1276
-15.0982
-20,1032
«25.1429
~30.2184
«35.330¢
~40.4795
~45.6663
-50.8914
«$6.1553
«61.4506
-66.8015
=72.1843
=77.60M4
-$3.0706
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Maximum bending moment
Naximus sheaz forca

Depth of maximun bending moment
Oepth of maximum shear force

Nunber of iterations

Number of 1ero deflactien points

1353946, 1bs-in
€5700. 00000 lbs
42.00000000 in

0.00000 in

17
2

Sumvsary of Pile-Head Rasponsels}

Definition of Symbols for Pile-Head Loading Conditions:

Type 3 = Shoar and Moment, y = pile~hesd displacment in
Type 2 = Shi and Slopa, ¥ = pile-hesd momont 1bs-in
Typa 3 = Shasz and Rot, Stiffpess, V = pile-head sheaz force ibs
Type 4 = Deflection and Moment, 8 = pile-head slops, zadians
Type $ = Doflection and Slope, R = rotationsl stiffness of pile-headin-lba/rad
Load  Soundary Boundary Axial Piic-Head Haximum Haximum
Type Condition Candition Losd Deflection Moment Shear
1 2 1bs in in-3bs 1bs
i Ve 65700, W= 0.000 50000, 0000 1.0015 1353346, 65700.0000

Pile~head Defloction vs. Pile Length

Boundaty Condition Typo 1, Shear and Moment

Shoar = 65700, lbs
Homent - 0. 4n-
Axial load = 50000, 1ba
Pile Pile Head Kaximom Maxinum
Length Dafloction Moment Shoaz
in in in-2bs 1bs
210.000 1.00150054 1353846, 65700, 00000
199.500 1.00179591 1353959, 63700.00000
199.000 1.00186123 1354030. 65700. 00000
178.500 1.00181363 1353976 63700. 00000
163.000 1,00257669 1353228. £§5700,00000
157.300 1.00160165 1350315. 65700.00000
147.000 1.03253%069 1339066, 63700, 00000
136,500 1.14502336 1311230 €5700.00000
126,000 1.40282097 1293321 65700, 00000
11%.500 1.77128828 1308003, 65700.00000

The analysis anded noxmally.

Page: $
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LPILE Plus for Windows, Version 5.0 (5.0.31}

Analysis ef individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method

(¢) Copyright ENSOFT, Inc., 1985-2005
All Rights Resesved

This program is licensed to:

Youwei Thou

Kleifelder

?sth to file locations: Ut \YShou\Projects\25010\Analyssis\LPILE\B2A3\
Namc of input data file: B32p25mn. 1pd

Name of output file: B2p25mm. 1po

Mams of plet output filo: B2p2Smm. lpp

Kamp of runtime file: B2p25mwm. lpc

Time and Date of Aneclysis

Date: May 30, 2007 Time: 13:22:55

Problem Titleo

82-83, pinned head, 1 in

trogram Options

Units Used in Computstions - US Customary Units, inchas, pounds
Basie Progcam Options:

Analysis Type 1:
- Computstion of Literal Pile Response Using Usex-specified Constant EX

Computstion Options:

Only internslly-generated p-y curves used in analysis

Analysis does not ure p~y mulitipliers {individual pils or shaft sction only)
Anslysis sssumes no shesr resistanco at pila tip

Analysis includes automatic computation of pilo-top deflection vx.

pile enbedment langth

Ho computation of foundation stiffness matrix clements

Output pile response for full length of pile

Analypis assumes no soil movaments ecting on pile

No sdditional p-y curves to be computed at uwsaz-specified depths

Solution Contzol Parxsmutexs:

- Humber of pile increments - 200
- Maximum number of itezations asllowed = 200

- Deflection tolezanco for convergance =  1.0000B~05 in
- Maximum allowsble deflection a  1.00008+01 in

tzinting Optionst

- Values ¢f pile-head deflection, bending moment, shear forece, and
s0i) reaction sfe printed for full length of pile.

- Printing Increment (spacing of output pointas} = 1

Pile St b perties snd
Pile Length - 345.00 in
Depth ef ground surface balow top of pile = -99.00 in
Slopo sngle of ground suzface - .00 deg.

" structursl propecties of pile dafined using 2 points

Point Dapth ilc Moment of 2ile Modulus of
X Disneter Incctia Azxee Elssticity
in in in**4 3q.4in 1bs/3q.4n

1 0.0000 15.00000000 1242.5000 176.7000 4300000.
2 500.0000 15.00000000 1242.5000 176.7000 4300000,

soil and Rock Layering Information

The soil profile is modalled using § layexs

Layer 1 is stiff clay without free watex

Distsnce from top of pile to top ef layer - -99.000 in
Distance fzrom top ef pile to bottom of layer = 129.000 in

Layex 2 is stiff clay with water-induced exosion

Distance fxom tep of pllo to top of layer L] 129.000 1n
otstance from top of plle to bottom of layez = 153.000 in

p-y svbgrade modilus k fox top sf s04) layex = .000 lbs/in’*3
p-y subgrade modulus k for bottom of layex v .000 lhs/in**3

NOTE: Inteznal default values for p-y svbgrade modulus will be computed for
the shove sofl layer:

Layer 3 §s sand, p-y critexia by Reese et s1l., 19N

Distance fzom top of pile to top of layer - 153.000 in
pistance fzom top of pile to bottom of layer = 213.000 in
p-y subgrade modulus k for top of soil layer = .000 1bs/in*+3
p-y subgrsde modvius k for bottem of layer = .000 1bs/in~*3

Page: 1}



File: Ui\¥YZhou\Projects\75010\Anslysis\Appondix C\15 B2p2Sem.1pa

NOTE: Intornal default valuos for p-y subgrade modulus will be computed for

the above soil layer.

tayer 4 is silt with cohesion and friction

Distanca from top of pile to rop of layes - 213.000 in
Distanca from top of pilo to bottom of la - 273.000 in
p-y subgrade modulus X for top of soll layer = -000 lbs/in**3
p-y subgrade modulus k for bottom of layer = <000 1bs/in*3

NOTE: Internal default valves fox p-y subgrade modulus will be computed for

the abovo soil leyer.

Layer & ic¢ sily with cohesion and friction
Distance from top of pile to top of layer
Distance fzom top of pile to bottem of layer
p-y subgrade modulus % for top of soil layer
p-y subgrada modulus k for bottom of layer

273.000 in
¢50,000 in
1000 1bs/in**3
4000 1bs/in**2

NOTE: Inteznal default values for p-y subgrade modulus will be computed for

tha above soil layer.

(Depth of lowest iayer axtends 105.00 in below pile tip)

Effective Unit Weight of Seil va. Depth

Oisctribution of cffective unit weight of soil with depth
is detined using 10 points

Point DPepth X Zf£f. Unic Welght
Ho. in 1bs/ine*3
1 -99.00 . 07234
2 129.00 07234
3 129.00 . 036323
4 153.00 . 03823
H 153.00 . 03623
[ 213.00 . 03623
7 213.00 + 03333
] 2713.00 .03333
9 273.00 . 03622

10 450.00 . 03822

Shear Strcngth of Soils

Distribution of shear strength parameters with depth
dafined vsing 10 points

Point Dapth X Cohesion ¢ Angle of Friction
Ho. in 1be/in®*2 Deg.
1 -99.000 6.25000 .00
2 329.000 6.25000 .00
3 129.000 6.25000 +.00
4 153.000 6.25000 .00
3 153,000 - 00000 30,00
6 213.000 - 00000 30,00
7 213,000 $.56000 25.00
] 273,000 5.56000 25.00
3 273,000 3.47000 32.00
20 450,000 3.47000 32.00
Notes:

(1) Cohesion = unlaxisl comprosaive strength for rock matexials.

(2} Vslues of ES0 aze reported for clay strata.

t3) Default voluos will be gencrsted for ESO0 vheo input velues aze O,
{4) ROD ‘and k_rts age reported only for weak rock strata,

Loading Type

Static loading eritoris was used for computation of p-y curvea

Pile~head Loading and Pile-head Fixnity Conditions

Nuwdber of loads specified » 1
Load Case Mumber 1

Ptile-head boundary condhhau aze Displecament and Moment (BC Type 4}
Daflection at pile head . 1.000 sn

Bending moment 3t plle head = +000 in-lbs

Axisl load et pile head © 90000.000 1bs

Computed Values ef Load Discribution and Deflection
for Lateral Loading for Load Cass Number 1

Piie-hesd boundary conditiona aze Duphcunnn: -nd Homent (BC Type 4}

Specified deflection at pile head = 0000 in

Spocifiod moment at plle hesd - aoo in-1bs

Specified axia) load at pile head = 90000.000 ibs
Depth Defleact. Homent, Sheax Slope Total S0il Res
X y L] v s Stress P
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in in 1bs-in 1bs Rad. 1bs/in**2 1bs/in
0.000 1.000000 . 0.0000 26050.1201 ~-.0148574¢ 509.3379  -435.5124
1.728  .974371 46595.1132 25297.4007  -.0148459 790.5961  -437,1965
3.450 .948768 91886.9580 24541.83896 -.014B276 1063.9875  -438.7677
$,175  .323216 135869. 23703.7588  -.0147900  1329.4702 -4¢0.22¢7
L) 178533, 23023.2141  ~-.0147400  1507.0047 -441,5663
22260.4557 -.0146757  1836.5539 -442,7912
21495.6861  -.0145983  2078.083¢ -4¢3,6982
20729.1097  -.034508)  2311.5612  ~444.8860
19960.933¢  ~.0144057  2536.9579  -445.7533
15191,3660 -.0142314  2754.2465 ~446.49%7
18420,6190  -.0141658  2963.4027 -447.1210
«9061  -.0140291  3164.4050 -447.6107
16876.4432  -.0130019  3357.2343  -447.2905
16103,4409  -.0137247  3541.0743  -448.2349
15330.1440  -.0135577  3718.3112  -448.3505
14556,7520 -.0133816  3886.5343  -448.3350
13783.499)  -.0131967  4046.5353 -446.1093
13010.6140 ~-.0130034  €198.3088  -447.909%4
12238.3282 -.0120023  €34).852)  ~447.4944
11466.8762 -.0125937  4477.1680 -~44€.9420
1069G6.4950 -.0123700 4604.2530 -446.2527
9930.5016 -.0121558  4723.119¢  -€41.8556
9172.3%22  -.0119275  4833.8382 -437.1502
8422.3589  -.011693¢  ¢936.4882 -432.399)
7600.6288 -.0114541  5031.1497 -427.5778
6947.2695 -.0112099 5117.5047 -€22.6930
6222,3099 -.0109613  5196.036¢ -417.7463
5$506,1000 -.0107087 5268.0297 -412.7347
4796.5113  -.010452¢  5331.5713  -¢07.6381
4099.7366 -.0101930 5387.5489  -402.5154
3¢09.8911  -.0099308  5436.0522  -397.3055
2729.0917 -.0096661 5477.172¢  -392.0272
2057.4578  -.0093995  $511.0021  -386.6708
1395.1116  ~.0091313 5837.6358  -391.2598
42,1783 -.0088618  5557.1635 -375.7653
98.7867 -.008%915 5569.7008 ~370.1960
-534.3305 ~-.0083206 5575.3292 -364.5485
-11$8,0359 -.0080497 5574.1558  -358.8201
-1772.7670  -.0077790  $56€6.2836  -353.00%¢
~2376,6356 -.0075089  5551.817¢ -147.1069
-2970.2265  -.007239T  5530,.8638  -341.114¢
-3553.396% -.0069719 5503.5316  ~335.0251
~4125.9750 ~.0067056 5469.9315  -328.833%
~4687.7768  -.0064414 5430.1764  -322.5332
~-5238.6142 -,006179¢  5384.3815 -316.1166
- ,2733  -.0059200 5332.6643 -309.3752
-6306.5316 -.0056636 5275.1448 -302.0984
~6823.1455 ~,0054103  5211.3¢60 -296.0742
=7327.6478  -.0051606 5143.1935  -209.0879
-=7820.343%  -.0049140  5069.0162 -201.9220
-8300.3052 ~.0046730  4989.5467 -274.554)
-B767.3616  ~,0044356 4904.9212  -266,9599
-9221,0915  ~.0042029 4815.2803 -255,1038
. ~9661.0079 -.0039751 4720.7697 -250.944)
601255, -10086.5395 ~.0037525  ¢621.5406 -242.4258
664060, -10497.0045  -.0035353  4517.7511  -233.4756
646138, -10891,5713  -.0033238  4408.5671  -223.993)
627517. -11269.1987 -.0031182  4297.1644  -213.8357
608227, -11628.5391 ~,0029187  €180,730%  -202,7909
$88304. -11967.7706 ~-,0027256 ¢060.4710 -190,520%
$67785. -12284.272)  ~.0025309  3936.6111  -176.43N4
5¢6712. -12573.8950 ~-.0023330 3809,4103  -159,3572
$25137. -12628.8098 -.0021860 3679.1817 -136.1962
503131, ~13023.9476 -.0020200  3546,3480 -20.0504
-. 002515 480832. -13000.2023 ~.0018611  3411.7446 117.5012
~-.005591 458859, -12774.7745 -.0017094  3279.1077 149.7044
-.008412 437250, -12513.3589  -.0015648  3140.9145 159.3062
~.010990 416173, -12229.0342 -.0014270  3021.4504 170.3456
-.01333% 385843, -11927.0910 -.0012960  2896.3200 178.9059
37542¢, -12613.6313  -.0011715  2775.4816 105.5532
-.017377 355039, ~11288.0000 ~-.0010534  2657.2624 19).0628
-.019095 336805. -10855.200) -~.0009416  2542.3673 195.6269
-.020626 318336, -10614.5350 -.0008359  2430.%041 195.4400
-.021579 300¢45. -10267.7425 -.0007360 2322.06860 202.6302
-.023165 283141, -9915.9770 -.0006418  2218.4383 205.3218
-.024)93 26643¢. -9568.5191 -.0005530  2117.5520 197.4121
-.025073 250301. <-9224.9134 -.0004696  2020.210% 200.971¢
~-.025813 234754, -9875.6957  -.0003913  1926.3638 203.9187
-.026423 219002, -0521.0700 -.0003179 1836.100¢ 206.3141
~.026910 205452, ~0164.1441  -,0002433  1749.4922 208.2088
~. 027283 191712, ~-7803.%¢33  -.0002852 1666.5536 209.6472
=, 027549 178586, ~74¢1.¢216 -.0001254  1587.3226 210.6678
-.021M% 166078, ~7077.4703 -6.97S8E-05  1511.8214
-.0217%9 154191, ~6712.7256 -1.8056E-05  1440.0653
-.027776 142925, -6347.7749 2.9909L-05 1372.063)
-.027686 13226). ~-5983.162)1 7.4336E-05 1307.8172
-.02752) 122260, -5619.3925 0001154  1247.3247
-.027288 112859. -5256.9366 .0001534  1150.5773
-.026992 104076. -4096.2342 .000188¢  2137.3610
-.02663% 95908.1560 -4036.2938 .0002207  1006,2603
-.026231 $8012.0228 -4476.3914 .000250¢  1040.5976
-.02577¢ 80386.89T73 -4317.1485 .0002776 994.5706
-.025273 73031.6768 -4158.9¢90 .0001023 950.1729
-.02473) 659¢¢.6¢6¢ -4002.12¢7 .00032¢0 207.35%42
. -.024353  59123,5065 -3846.9962 .0003450 $66.2202
163.87%  -.02354) _52565.4003 -3693.8713 .0003630 826, 6340
165.400 ~.022500 ¢6266.9430 =-3543.0404 .0003789 788.6152
167.325 -.022234  (0224.2493 -3394.777% +0003929 152.1402 05.1666
169.050 ~-,021545 3¢¢32.9634 -3249.3399 .0004050 717.1827 03,4567
170,175 ~.020837 28888.287) -3106,9600 0004152 683.7138 81,6122
172.500 ~-.020112 23585.0105 -2967.8055 .0004237 €51.7021 79.6429
174.225 -.019375 18517.5389 -232.2992 .000¢304 621.113? 77.5586
175.950 -.018627 13679.9243 -2700.3993 -0004356 591.9129 75,3689
177.6715 -.017872  9065.8936 -2572.3589 -0004353 564.0616 73.0836
179.400 ~.027112  ¢680.8781 -~2443,33¢9 000442% $37.%202 70,7123
181.125 ~-.016M49 492.0418 -2328.467¢ -000¢42¢ $12.2476 68.2646
102.950 ~-,015586 ~-3501.5889 -2212.879% 0004429 530.4748 65,7499
18¢.575 -.01482¢4 -7289.5970 -2101.6798 -0004402 $53.3395 63.1777
186,300 =-,0X4067 -10889,1465 -199¢.9384 .0004372 575.0672 60.5573
168.025 ~-,013316 -14307.9545 -1892.7907 .0004331 595.703¢8 $7.8500
199,750 -.012573 ~17553,762% -1795.2360 +0004280 615.2962 $5.2009
191.475 ~-.011839 -2063¢ -1702.3379 .000¢218 633.0916 $2.43%0
193,200 -.011118 -23557,0050 -161¢,)245 . 0004147 652.9379 49.77T1
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194.925 -.010409 -26331.9000 -1530.6085 . 0004066 668.2829
196.650 ~.009715 -26964.665¢ -1451.787% 40003977 684.1749
190.375 -,009037 -31464.056% -1377.6440 +0003880 699.2617
200.100 -.008376 ~33637,9973 -1308.1457 . 0003774 73.5%14
201,825 ~-.007735 -36094.3463 ~-1243.2455 .0003661 727.2112
203,350 -.007113 -30240.8758 -1182.0621 . 0003541 740.1681
205.27% ~.006513 -40265.2448 -1126.9793 -0003414 752.5084¢
207.000 ~-.005935 -42234.9737 -1075.4470 -0003281 764.2773
208.725 ~.005381 -44097.4200 -1028.1808 . 0003142 175.519%
210.450 ~.004851 -~45075.7531 -985.0623 -0002997 786.2780
212,175 -.004347 -47560.9302 -945.9588 .0002046 796. 5350
213.900 ~.003869 -49231.6713 -709,5966 + 0002685 06.5109
215.625 ~.003419 -50120.5450  -334.7390 - 0002529 $11.876¢
217.350 -.002597 -50465.0479 ~36.7%02 .0002367 $13.9859
219.075 ~.002603 ~-50327.8572 221.7811) - 0002204 813.1277
220.800 ~.002236 ~49768.3360 448.9430 . 0002042 809.750¢
222.525 ~.001098 -43842.4195 644.7138 .0001883 804.1613
224.250 ~.001567 ~47602.5460 11,1409 .0001727 196.6772
225.975 ~.001302 -46097.6219 950.2807 .0001376 787.5921
227.700 -.001043 -44373.019) 1064,1815 .0001430 177.1830
~42470.6021 1154.867 . 0001290 765. 6996
~40428.7806  1224.3242 -0001156 753.3740
-30282.582¢ 1274.4880 . 5001029 740.4198
234.600 -.000243 ~36063.7500 1307.2343 9.05906E~05 727.0285
236.325 -9.61E-05 ~33800.8506 1324.3691 7.9628E-05 713.367
238.050 3.198-05 -31513.4010 1327.6221 6.90035~05 699.5958
239.77%  .000142 ~29242.0047 1318.6402 5.9274E-05 685.8490
241.500  .000236 ~26988.¢972  1258.9834 5.01968-05 672,2463
243.225  .000315 ~24776.0980 1270.1214 4.18402-05 658,818
244.950 000301 -22619,5695 1233.4312 3.4189E-0% 645.8745
246.875 .000433 -20531.37%%  1190.1960. 2.7223L-0$ 633.2697
248.400  .000475 -18521.8459% 1141.604% 2,0318E-05 621.1397
250,125 .000506 -16599.3340 1088.7536 1.5248E-05 609.5350
251.850 .000527 -14770.3807 1032.6453 1.0184E-0$ $58.4951
253,578 . 000541 -13039.8700 974.1930 5.6547E-06 588.0493
255.300 000547 -11411.1629 914.2220 1.7475E-06 576.2102
257.02% -000547 -S88E,3467 853,472¢ ~1.69072~06 569.0140
258.750 .00054) -8466.1783 792.6028 -1.65342-06 560.4416
260.475  .000531 -7150.4221 732.1942 «7.17442~06 552,494
262.200 .000516 -5937.08807 672.7532 -%.28732-06 $45.16802
263.925  .000439 -4828.53%6 614.7170 ~1,1025E-05 538.4719
265.650 .000478 -3813.6830 558.4569 -1.2420Z-05 532,358
267.375 .000456 -2896.0071 504.2829 -1.35038-05 $26.0188
269.100 .000432 -2069.7149 452.44985 ~1.4305E~05 521,831)
270.825 -000406 -1330.618)1 403.1543 «1, 4854E~05 517.3638
-674.2204 356.5520 ~1.51775-05 513, 4076
-95.7984 315.2085 -1.5302€-05 509.9161
418.0000 274.8777 -1, 5250205 511.8610
857.2645 233.2557 -1.50442-05 514.5125
1227.4032 194.7762 ~1.47078~05 516.7467
1533.808¢ 139.4136 -1.4261Z-05 518.5963
1781.08082 127.1151 -1.3726E-05 520.0932
1976.6178 97.0044 ~1.3119E-05 521.2692
2123.3070 71.3858 -1,2458E-05 522,1546
2226.7667 47.7468 -1.1755E-05 $22.7191
2291.6835 26.7621 ~1.1026T-05 $23.1110
2322.5194 8.2959 -1,0281E-05 523.3571
2323. 4967 =7.7949 -9.53108-06 523.3630
2298.5862 =-21.6390 ~8,7848E-06 523,2126
. 2251.5010 =-33.4475 -8.0503E-06 522,9284
298.425 6.17E-05  2165,691% -43,3131 ~7.33392-06 522.5312
300.150 4.86E-05  2104.348) =$1.4073 ~6.64248-06 $22,0402
301.07% 3.092-05 2010.3990 -57.8795 ~5.9771E-06 521.4731
303.600 2.90Z-05 - 1906.5196 =-62.8757 ~5.3448K-06 $20.08460
305.325 2.038-05  1795.13713 ~66.5370 ~4¢.74722-06 520,.1737
307.050 1.26E-05 1678.440) ~68.9908 -4.1065E-06 519.4693
308.775 S.38E-06  1558.3913 =70.3802 -3.66395~06 518.7446
310.500 -1.06E-08  1436.7324 ~70.8332 -3.18042-06 518.0103
312.225 -5.10E-06  1115,0042 ~70.4423 -2.7362E-06 517.275%
313.950 -9.456-06  1194.5561 ~69.32¢0 -2.3321L-06 516.5485
315.675 -1.31£-05 1076.5603 =-67.5768 ~1,9644L~06 $15.8362
317.400 -1.62E~05 962.0262 -65.2910 ~1.63532-06 515.1449
319.1325 -1.88E-05 0151.8143 -62.5486 -1.3425E-06 514.4796
320.850 -2.09E-05 746. 8504 -59.4235 -1.084SE-06 $13.8448
322.575 ~2.25E-05 647,1398 -$5.9817 -8, 5948E~07 513.2442
324.100 ~2.388~05 $53.7603 -52.2013 -§.8561E-07 512.6806
326.025 -2.48E-05 466.9758 ~48.3731 ~5.0083Z-07 512,1566
327.750 ~2.56E-05 387.0406 ~44.3006 -3, 62962-07 511.6742
329.475 ~2.61E-05 314.2513 ~40.1009 ~2.4975E-07 511.2347
331.200 ~2.645-~05 24 —-35.8045 -1.5886E-07 510.8395
332.925 -2.66E~05 190.7750 7898E-08 510.48%4
334.650 -2.67E-0% 140.349¢ « 4443E-08 $10.1850
336.375 -2,67E-05 97.5786 «22.5598 3.966)E-09 $09.9269
338.100 ~2.67E~0S 62.517M -18.0772 2.98112-08 509.7152
339.825 ~2.66E-05 35.2035 ~13.5760 4.5587E-08 309.5504
341.550 ~2.65E~05 15.6656 ~3.0614 5.37992-08 509,4324
343,275 -2.642-05 3.9251 ~4.5356 5.6361E~08 509.3616
345.000 ~2.648-05 0.0000 0.0000 5.7595E-08 509.3379
Output Veriticstion:
d forces and are withln spacified convergence Limits,

p

Output Sunmary for Loed Case No. 13

1.00000000 in

-.01405743
839265.9032% 1bs-in
26050.12009 1bs
62,10000000 in

Pile-hesd deflection

Computed slope at pile hesd
Heximum bending moment

Haximum sheax force

Depth of maximum bending moment

Dopth of maximun sheax force 0.00000 in
Nuxber of iterations 20
Jysbex of zern daflection points 3

47.052¢8
44.33)
41,6296
38.9482
36.2983
33.6883
31.1265
28.6211
26.1003
23,0123
21.5251
252.5100
182.0996
161,029¢
141,0823
122.2930
104, 6860
868.2721
73.049%
59.0094
46,1335
34,3961
23.7648
14.2018
$.6646
-1,8931
-3.5207
~14.2697
-19.1934
~23.3459
~26.7818
~29.555¢
-31.7213
-33.3318
=~34.4389
-35.0927
~35.3416
-35.2318
~34.8072
~34.1090

-30.75%0

~.5145659
- 0009160
14523279
- 8442585
1.1815
1.4687
1.7100
1.9124
2.0782

Susmacy of Pile-Hosd Responzels)

Definition of Sysdols for Pile-~Moad Loading Conditions:
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Type L = Sheaz and Moment, y = pile-hecad displacment in
Type 2 = Sheax and Slope, H = pile-head moment 1bs-in
Type 3 » Shear and Rot. Stiffness, V = pile-hsod shear fozce lbs
Type 4 = Deflection and Moment, S = pile-head 3lope, zadians
Type 3 = Deflection and Slope, R = rotational stiffness of pile-headin-1bs/zad
Load  Boundaxry Boundary Axial Pile-Hoad Marimum Haximum
1ype Condition Condition Load Deflection Moment Sheac
b3 2 1bs in in-1bs 1bs

4 y= 1.000000 M= 0.000 50000.0000  1.0000000 839266, 26050.2201

Pile~head Deflection vs. Pile Length

Boundary Condition Type ¢, Deflection and Moment

Deflection = 1.00000 in
Moment - 0. in-1bs
Axisl Load = $0000. 1bs
Mle rils Head Haximum Maximum
Length beflection Noment Shear
in in in-1bs 1bs

345.000 1.00000000 $39265.86547 26050.11949
327.7%0 1.00000000 839145.06694  26048.59097
310.500 1.00000000 039199.66003 26045.17250
293.250 1.00000000 839173.32639  260408.56682
276.000 1.00000000 839110.95016 - 26047.86358
258.750 1.00000000 83898¢.29377  26046.12819
241,500 1.00000000 $38011.82207  26030.01481
224.250 1.00000000 837038 26014.01706
207,000 1.00000000 $36554.01713  26007,.85196
189,750 1.00000000 032624.97328 25950.7417%

Tha anadysis ended normally.
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LPILE Plus for Windowa, Version 3.0 (5.0.11)

Anslysis of Individusl Piles and Drilled Shafts
Subjected to Latersl Leasding Vaing the p-y Method

() Copyright ENSOFT, Ipc.. 1985-2005
All Rights Roserved

This program is licensed to:

Youwel Zhou

Kleifoldex

Path to flle locations: U:\YZhou\Projocts\75010\Analysi s\LPILE\D2B3\
Name of input dsta file: B2pbwn. 1pd

Mane of ocutput file: B2pbom. 1po

Name of plet ovtput file: B2pbrwms. 1pp

Hswa of runtima file: B2p&wn. 1px

Time and Date of Analysis

Date: May 30, 2007 Time: 13:21:28

Problem Title

B2-B3, pinned head, 0.25 in

Progrom Options

Uoits Used in Computations - UX Customary Units, ipches, pounds
Bazxic Program Optionas

Anslysis Type )t
~ Computation of Lotoral Pile Reaponse Using Usar-specified Censtant EI

Computation Options:

Only intermally-genersted p-y curvea used in analysis 5
Analysis does not use p-y multipliers (individual pile or shsft actien only)
Analysis assumes nc shoar resistance at pila tip

Analysis includas avtometic computation of pile-top deflection vs.

pile embadment length

~ No computation of foundation stiffnoss matrix clements

~ Qutput pile response for full length of pila

- Analysis agsumes no sail movements octing on pile

- Ne additiona) p-y curves to ba eomputod at usex-specified depths

Solution Control Paramcters:

- Number of pile increments - 200

- Maximum nusbex of Ltorations allowed = 200

« Daflection tolerance for convergence =  1.D000E-05 ie
* = Manisas sllowsble deflection = 3.0000K+01 in

Printing Options:

« Valuoz of pile-head deflection, bending moment, shear ferce, and
scil reaction are printed for full length of pile.

- Printing Incremant (spacing of output pointa) w 1

Pile Structural Preperties and Geometry

Pile Length - 345.00 in
Depth of ground surface below top of pile » -29.00 in
3lape angle of ground surface - .00 deg.

Structural propertics of pile definad nsiey 2 points

Point Depth Pile Moment of rPila Hodulus ef
X Oiameter Inertia Arxca Elasticity
in in inte4 $q.4n 1bs/3q.4n

b} 0.0000 1500000000 24185,0000 176. 7000 4300000.
2 500.0000 15.00000000 2485.0000 176.7000 4300000,

Sasl and Rock Layering Information

The s0i) profile is modelled using $ laysrs

Layer 1 is stiff clay without free watcr

DPistance from top of pile to top of layer - -29.000 ip
Distance from top of pile to bottom of layer = 129.000 in

layer 2 is stiff clay with water-induced erosion

Distance from top of pile to top of layer - 123,000 in
Oistance from top of pile to bottom of layer » 153.000 in

p-y subgrade modulus X for tep of soil layer = .000 lbs/in*<d
p-y subgrade modulus X for bottom ef layer = +000 1b3/in**3d

NOTE: Internal default values for p-y subgrade modulus will be computad for
the above seil leyer.

Layer 3 is vand, p-y csitecis by Roese et al., 137¢

Distance trom top of pile to top of layer A 153.000 in
Distance from top of pllc to bottom of layer = 213.000 in
p-y subgrade modulus k fox tep of scil layer = . 000 1ba/in**3
p-y subgrade modulus X for bottom of layer = .000 lba/in**3
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NOTE: 1Intarnal default valuss for p-y subgrade modulus will be conputed foz
the above soil layasr.

Layer 4 is silt with cohcsion and frietfon
Distance from top of pile to top of layer
Distance irom top of pile to bottom of laysr
p-y subgrade wodulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

213.000 in
273.000 in
+000 1bs/in®*3
.000 1bs/in**3

NOTE: Inteznal default values for p-y subgrade modulvs will be computed for
the above soil layer,

Layer 5 is silt with cohesion end friction
Distance from top of pile to top of layer
Oistance from top of pile to bottom of layer
p-y subgrade modulus X for top of soil layer
p-y subgrsde modulus k for bottom of layer

273.000 in
450.000 in
.000 1bs/in**3
1000 lbg/in**3

HOTE: Interns) default valucs for p-y subgradc modulus will be computed for
the above soil layer.

(Depth of lowest layer extends 105.00 in below pile tip}

Effaoctive Unit Weight of Soil vs. Depth

Distribution of effactive unit weight of soil with depth
is defined using 10 points

Point Depth X E££. Unit Meight
No. in 1bs/Env*d
1 -99.00 07234
2 129,00 <07234
3 129,00 . 03623
4 1$3.00 .03623 .
s 153.00 . 03623
(3 213.00 03623
7 213.00 .03333
[3 273.00 .03333
b4 273.00 03622
10 450.00 . 03622

Sheax Strength of Soils

Distribution of shear strxength parsmeters with depth
detined using 10 points

Point Depth X Cohasion ¢ Angle of Friction £50 &r RQD
in 1bs/in-*2 Deg. k_oo 1

No.

1 ~99.000 6.25000 00
2 129.000 €,25000 .00
3 129, 000 6.25000 .00
L] 153,000 6.25000 .00
$ 153, 000 . 000! 30,00
13 213.000 + 00000 30.00
7 213,000 5.58000 25.00
s 273.000 5,56000 25.00
9 273,000 3.47000 32.00
to 450.000 3.47000 32.00

Hotes:

{1} Cohesion = uniaxisl compressive strength fox rock materials.

{2} Values of ES0 arc reported for tlay strats.

{31 Defsult velues will be gensrated for E50 when input velves are 0.
(4) RQD snd k_rm axe reported only for wesk reck strata.

loading Type

scatic loading criteria was used for computation of p-y cuzves

Pile~hoad Loading and Pile-head Tixity Conditions

Number of loads tpecifind = 1
Load Casg Number )

rile-hesd boundery conditions aro Displacement and Mopant (BC Type 4)
Doflection at pile hoad - 250 in

8Sending moment at pile héad = 000 in-lbs

Axfal lead »t pile head - 30000, 000 1bs

Conputed Values of Load Distribution and Deflection
for Lateral loesding for Load Case Number 1

Pile-head deundery conditions oro Displacement and Momont (BC Type 4)

Spocificd deflection 8t pile head = .250000 in

Spocified moment at pile head - 000 in-1ibs

Specified axial load at pile hesd =~ 50000, 000 lbs
Depth Deflect, Moment Sheax Slope Total S04l Res
X y ] v s Stress P
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in in lbs-in 1bs Rad.  lba/int*2 1bs/in

0.000  .250000 0.0000 17108.4644 -.0040223 509.3379  -307.9537

1.725  .243062 29879.388) 16576.3624  ~.0040199 598.8105 ~308.9761

3,450  .236131 S8436.6352 16042.5743  ~.0040120 685.7060 ~309.%086

5.175  .229217 86271.2481 15507.2561 -.0040012 769.7139  ~310.7502

6.900 .222327 113179. 14970.5654 -.0039850 850.9244 ~311.4999

8.625  .215449 139157. 14432.6617 ~.0029647 929.3290  ~312.156¢7

10.350  .208649 164203, 13893.7060 ~.0039402 1004.9195 -312.719%

12.07% .202075 186314, 13333.8612 -.0039117 1077.6052 ~313.187%4

13,800 .195154 212488, 12813.2921 -.00307%94 1147.6320 ~313.5%93

15.525  .18849) 233724, 12272.1653  ~.0038435 1214.7420 ~313.8342

17.250  .102894¢ 255021, 11730.6492 ~.0030042 1279.017%  ~314.0107

18.978 1175367 275376. 11108.9142 -.0037613  1340.4528 «310.097%

294790, 10647.2327  -.0037152 1399.0465 ~314.0646

313262, 10105.4790 ~.0036861  1454.7974  -313.9396

330792, 9564.1298  ~.0036142 70! ~313.7117

347381, 9023.2636 ~.0035594 1557.7706  -313.3796

363028, 8483.0613  ~.0035021 ~-312.%419

377238. 7943.7062 «.0034423 822 =-312.3974

391502, 7405.3838  ~.0033802  1690.9340  -311.724%

404333, 6866.2022 ~.0033160 1729.6582 -310.9919

416228, 6332.5923 ~.0032497 1765.5581 ~310.1079

427189, 5$800.6423 ~.0031817 1798.6415 -306.6457

5274.8524 ~.0031119  1828.9387  -302.9659

446354, 4755,4548  ~.0030406 1856.4020 ~299.2342

4545786, 4242.5396 ~.0029678 1881.3042 -295,4500

461912, 3736.1982 ~.0020939  1903.4386 -2%1.6126

468367, 3236.5229 ~.0020188  1922,919) <725}

473953, 2743.6079  ~.0027427 1939.7803  ~281.7746

470684, 2257.5490  -.0026656  1954.057) -279.7720

482570, 1778.4442  -.0025882 1965.7852 ~275.7119

485623, 1306.3936  ~.002510)  1975.0006 -271.5930

487856, 841.5005  ~.0024315 1982.7402 -267.4136

489201, 383.0708  -.0023526 1986.0434 -263.176

489911, -66.3856 -.0022736 1987.5420  ~238.8643

489750, -509.1540 -,0021945 1987.4808 -254.4908

1808836, «844.3181  -.0021155 1984.6970 ~250.0464

487157, -1371.7511 -.0020367  1979.6306 -245.5302

484736, ~1791.3233  -.0019583 1972.3223 ~240.9323

481585, ~2202.9964  -.0018803 1962.8136 -236.2539

477719, ~2606.3235  -.0018029 1951.1468 -231.4876

473153, ~3001.447¢ -.002726)1 1937.3&49 -226.6270

467900. -3388.0907 -.0016502 1921.5119 ~-221.6644¢

461976, ~3766.0930 -.001575) 1903.6328 -216.5907

455386, ~4135.231% ~.0015012 1883.7736  -211.39%0

440276, -4495.2090 -.001428)  1961.96)5  -206.0639

440331, -4846.0212 ~.0013564 1930.3048  -200.5812

431878, -~5187.2466 -.0012860 1912.7935  -194.8265

422035, ~$516.3473 ~.0012170  1785.4989 9.0743

413218, -5839,2544  -.00)1495  1756.4743 999

403046, -6149.4339 ~,0010836¢ 1725.775) ~176.6364

392339, -644 «,002029¢ 1693.4590 -169.9503

381116, ~6735.4000 -.0009570  1659.5870 -162.8542

369398, -7009.7600 -.0000964 162¢4.2236 -155.2340

357212, ~7270,3654  -.0008370  1587.4381 ~146.9172

$3.150 .004643 344576, ~7515,7821  ~.0007811  1549,3062 ~137.6240

94.875  .003344 331524. ~7743.893%  -.0007266 1509.9122 ~126.8534

96.600 .002137 318085, -7951.2419 -.0006741 1469.3540 ~113.5502

99.325 . 002018 304302. ~0130.83406 ~.000623% 1427.751% «94.8802

100.050 ~1.582-05 290228. ~8209.3633 ~,0005759  1385.2765 3.6396

102.775 -, 000969 276158. ~8126.6878 -.0005302 1342.%118 92.2161

103.500 -.001845 262355. ~7953.4017 ~.0004887  1301.154¢ 108.63953

105,225 ~,002640 248870, -7756.9214 ~.0004455  1260.453) 119.1078

106.950 ~.003382 235732, ~7544.%202 ~.0004063 1220.3031 126.6907

108.675 -.004050 222986, ~7321.3017 -.0003693 1182.2720 132.57

110.400 ~.004856 230588, -7088.522% -.0003343 1144.9163 137.3118

112,125 ~.005203 ~6848.3027 -,0003013 1108.7770 141.2040

113.850 ~.005695 «~6601.9282 -.0002702 1073.8909% 144.4476

115.575 -.006135 «6350.4046 -.0002409 1040.2878 147.2739

117.300 ~.006526 165221. ~6094.5442 -.0002133 1007.5932 149.4758

119.02% -.006871 154861, ~5835.0195 -.0001075 977.028¢ 151.4224

120.750 -.00M173 145249, ~5572.3973 -.0001633 947.4119 153,0664

122.475 -.007435 135787. ~5307.1659  -.0001406 919.15%0 154.4489

124.200 -.007658 126882, ~5039.7462 ~.00011%¢ 992.2029 155. 6030

125,925 -.007B46 118437, ~4770.5093 -9.9579E-05 266. 7946 156.3356

127.650 ' ~. 008002 110455, ~4499,7839 -8.1103E-05 $42.70M4 157.3289

129,375 -.008126 102938. -4265.4389 -6.3079E-05 20,0167 114.375%

131.100 -.008222 95759.1777 =~4067.5596 ~4.7041E-05 798.3495 115.0498

132.825 -.000291 $0920.0373 ~3848.6807 -3,2934E-05 777.7082 1155344

134.550 ~.D08336 82422.4553 -3669.1160 ~1.9104E-05 758.0978 115.8449

136,275 -.008357 76267.5187 ~3469.1538 -6.2947E-0¢ 739.5215 115.99%3

138.000 ~-.008337 70455.8293 -~3269.0594 5.54832-08 721.5412 115,988

139.72% -.009338 64987.5420 ~3069.0778 1.6461E-05 705.4773 115.8846

141.450 ~.008301 59862.3936 ~2869.4353 2.6558E~05 690. 0091 115.6049

143.17% ~.008246 55079.7428 -2670.3418 3,50362~05 675.5745 115.2281

144.900 ~.008177 S50638.5873 -2471.9921 4.4363E-05 662.1706 114.7425

146.625 ~.008093 46537.5934 -2274.5677 5.2213E-05 €49, 7934 124.1553

148,350 ~.007997 42775.1165 ~2076,2382 5.94222-05 638, 4378 113.4732

150,075 ~-.007888 39349.2210 -1803.1624 6.6052E-05 628. 0992 122.7017

151.800 -.007769 36257.6973 -1683.4%00 7.2154E-05 618.7675 111.0462

153,525 ~.D07639 33498.0768 -1570.0569 7.7784E-05 6€10.4387 26.627

155.250 -.007501 30816.84%0 -1524.2636 3.2976E-05 602.3465 26,4866

156.975 ~-.007353 28213.6034 -1478.7839 8.7740E-05 594. 4896 26.2635

158.700 ~.007198 2568 010 -1433.635012 9.2091E-05 506.8684 26.0193

160.425 -,00703% 23238.7784 -1399.0516 9, 6040E-05 579.4750 25,7355
162.150 ~.006866 20865.7525 -1344.935¢ 9.9600E-03 $72.3130
163,875 ~.006692 10567.8255 -1301.4055 .0002020 565.3776¢
165.600 ~.006512 16343.9895 -1258.5231 -0002056 558. 6658
167.32% -.006327 14193.1316 -1216.3466 -0001082 $52.1743
169.050 ~.006239 12114.03%1 -1174.9313 .0002102 545.8993
170.775  -.005947 10205.4047 ~1134.3296 +0001120 539.837)
172.500 ~-.005753 0165.8314 ~1094.5306 -0001135 $33.9832
174,225 -.003556 6293.0384 ~1055,7607 0001146 5$28.3333
175.950 -.003357  4487.865% -1017.8829 0001155 322.9827
177.675  -.005157 2746.281)  -980.9972 «0001186) $17.6264
179.400 -.004957 1067.3832 ~945,1402 -0002184 $312.5%93
181,125 -.004756 -550.5903 -910.3457 0002184 510, 9996
182.850 ~.004555 -2109.4607 ~876.6440 .0002162 515.7044
184.575 -.004355 -23611.097) -844.0623 .0001158 520.2365
186.300 =~.004156 ~5057.426% -812.6244 .000115) 524.6017
188.02%5 =-.003958 -6450.37%1 -782.3511 .000214) $28.8058
185.750 ~.003762 ~7791.9633  -753.2599 .000)130 $32.8549
191.475 -.003568 -9004.200) ~725.3649 .0002116 $38.75%0

193.200 ~,003377 ~10329.127% -698.6770 .0001100 540.5123 15.2200
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194.925 ~.003189 -11528.8047 -673.2039 » 0001083 544.1330 14,4140
196.650 ~.003003 -12685.3022 -648.9502 .0001063 $47,6235 13.7064
196.375 ~.002822 -13300.6968 -625.91685 -0001042 $50.9899 12.999)
200.100 ~.00264¢ -14877.0646 -604.1013 .0001019 554.238% 12.2941
201.825 ~,002470 -~15916.4771 ~$03.498¢ 9.5380Z-0% $57.375% 11.5931
203.550 ~,002301 ~16920.99¢0 -564.09%7 9.6737E~05 $60.4073 10,0932
205,275 -.002137 -17892.6581 -545.8930 9.39272-05 $63.3390 10.211)

207.000 ~,001977 ~10033.4982 -528.6629 $5.0963E-05 566,1794
208,725 -.001823 ~19745.4789 ~512.9908 8.78492-05 568.9319
210,450 ~.001674 ~20630.5844 -438.2547 .8.4590E-05 571, 6032
212,175 ~.001531 -21490.7228  -484.6295 8.1190E-03 574.1992
213.900 ~.001394 -22327,7657 -399.6350 7,7653Z-05 576.7255
215.625 ~.00226) -22893.5747 ~263.1615 7.4003Z-05 $78.4332
-23250.6509 -152.3790 7,0278£-05 $79,5350
=23441.103% -51.8990 §.6508£-05 580. 0857
-23459.3533 30,6300 6.2723E-0% $80,1377
~23327,0958 119.8212 S5.0946E-05 579. 1416
~23063.2729 191.9377 §.52026-05 $78.9453
~22682.0509 255.4963  5.15092-05 $77.7948
227.700 ~,000526 -22197,0044 310.9602 4.7887E-05 576.3332
229.425 ~,000448 -21624.1072 350.7964 4.4350E-05 574.6018
231.150 ~.00037$ -20973,7275 399.4727 4.0911E-05 572. 6380
232.875 -.000307 -20259,6294 (33.45¢5 3,75832-05 570,4806
234.600 ~.000245 ~19489.9776 461.2042 3.43758-0S 568.1607
236.32% ~.000189 -18670.1484 483.1750 3.12942-05 565.710%
230.050 ~.000137 -17832.7408 499.0129 2.8347E-05 563.1590
239.775 -9.10E~05 -16962.5957 $11.5526 2.5538E-0S 560.5320

241.500 -4.93£-0S ~16075.3141 $18.8167 2.2072E-0S $57.8564 2.9741
243.225 -1.20E-05 ~15179.7798 $22.0139  2.0349E-05 555.15321 732910
244.950 2.09E-05 ~14281,1843 $21.5363 1,7971E-08 $52.4400 ~1.3843
246.675 $.00E-05 -1338G.0525 $17.7680 1.5737E~0% $49.7304 ~3.0071
240.400 7.S2E-05 -12489,172 $11.0644 1.3648E-05 547.0635 ~4,6852
2$0.12% 9.70E-05 ~-11627.1180 $01.7717 1.17012-05 544.4298 ~6.0890
251.850 .000116 -10772.2919 490.2162 9.8926E-08 $41.8498 ~7.3007

~«9930.9437 476.7060 8.2208E-06 $39.3347 ~B.3549

~9130.2075 461.5322 6.6816E-06 $36.0938 «9.2383

-8$340.7323 444.9650  5.2708E-06 534.5352 «9.9685

-7596.7133 427.259% 3.9037E-06 532.2656 ~10.5590
-6875.9230 408.6499 2.8135E-06 $30.0501 ~11.0173
-6187.745) 389.3541 1.7611E-06 528,013 «11.3546
-5533.1909 369.5721 6.1498E-07 526.0377 ~11.5010
-4912,9745 349.4070 -2.02008-08 524.1G58 -11,7061
-4327.4600 329.2651 -7.7406E~07 $22.3985 «11.739%
-3776.7695 309.0569 -1.4282E-06 $20.7366 ~11.6903
-3260.7705 288.997) -1.9963E-06 $19.1792 ~11.5673
~2778.1097 269.2060 -2.4838E-06 $17.725% -11.3799

-2331.2387 250,9024 ~2.3563E-06 516.3738 -9.8426
-1912.5972 232.1869 -3.2308L-0¢ 525.1103 ~11,8%63%
-1529.1083 212.0448 -3.51682-06 $13.9331 ~11.4967
«1179.5508 192.5578 ~3.7353E-06 $12.8931 -11.0969
~863.7040 173.7889 -3.90038-06 $511.9446 -10,6642
~$79.1680 155.7896 -4.0167E-06 §11.0859 =10.2046
~324.9827 138.6009 ~4.08972-06 $10.3187 -9.7243
~99,7252 122.2540 -4.1240E-06 509. 6380 -9.2285
98,0742 106.7715 ~4.1341E-06 509.633% -8.7222
269.9172 92.1678 ~4.0944E-06 $10.1523 -8.2097
417.324¢ 78.4500 -4.0385¢-06 510.5974 -7.6950
$41.8238 65,6189 -3,9615£-06 $10.9731 -7.1816
€44.9397 53,669% -3,86578-08 $13.2844 -6.6727
28,1841 42,5920 -3.75495-06 $11,5356 -6,1700
793.0481 32,3723 -3.6321£-06 S11.7314 -5.6702
$40.95961 22.9925 -3.50022-06 $11.8761 -5.1969
$73.4590 14.4320 ~3.3618E-06 $11.9741 ~4,7203
$91.0304 6.6679 ~3.2193E-06 $12,029% ~4.2736
$97.4629 -.3246115 -3.0749E-06 $12,0465 -3.8337
091.6653 -6.5716 -2.9305E-06 512.0290 -3.4092
75,7008 -12.0998 ~-2,7079E~06 511.9808 -3,0003
850. 7865 -16.9364 ~2.6485E-06 $11.9056 -2.6072
818,0927 -21,108) ~2.S5133E-0% 511.8070 ~2.2296
770.743% ~24,6416 -2.3849E-06 511.6802 -1.8672
33,8197 -27.5624 ~2,2628E-06 511.5526 -1.5192
604.3564 -29.6949 ~2.1403£-06 511.4033 ~1.1851

319.125 9.4tE-06 631, 3495 -31,6621 -2.0421E-06 511.2433  -.8638874
320.850 6.05£-06 $75.7562 -32.8855 -1,9447E-06 $11.0756  ~.5545490
322.57% 2.772-06 S18.4983 =33.5846 ~1,8564E-06 510.9027  -.2559750
324,300 -3,562-07 460,4650 -33.7769 -1.7773E-06 $10.7276 10330330
326.025 -3.36E-06 402.5200 ~33.4778 -1,70775-06 $10.5527 -3137310

327.750 ~6.25E-06 345.4976 =32.7006 -1.6473E~06 $10,3806 5674106
329.475 ~9.042-06 290.2145 ~31.4562 -1.5960L-06 $10,2138 .0553770
331,200 -1.18E-05 237.4694 ~25.753) -1.5534E~06 510, 0546 1.13189
332.925 ~1.442-05 120.0479 ~27.5986 -1.51912-06 509.95054¢ 1,379
334.6%0 ~1.70E~05 142.7260 ~24.996) -1.49242-06 508.7606 11,6378
336,.37% ~1,95E-05 102.2740 ~21.9489 -1.47262-06 $09. 6465 1.9954
330.100 ~2.21E-05 67.4594 -18.4569 -1.4589E-06 509.5415 2.1533
339.825 ~2.46E~05 39,0508 -14.5191 -1.4503E-06 $09.4557 2.4123
341,550 -2.71E-05 17,8187 -10.1330 -1.44S7E-06 509.3916 2.6131
343.275 -2.96E-05 4.5406 -$.2948 -1.44395-06 509.3516 2.9364
345.000 -3,21E~05 0.0000 0.0000 ~1.4433E-06 $09.3379 3.2025

Output Verification:

Computed forces and maments are within spaciticd convergonce limits.

output Summary fer Load Case No. 1t

+25000000 in
«. 00402232
489910.83324 1bs~in
17108, 46440 1bs
$6.92500000 {n

Pile-head deflaction

Computed slopc ot plle head
Maximum bending moment

Heximum sheax force

Depth of maximum bending momcent

Oepth of maximum shoax force 0.00000 $n
Number of iterstions 16
Nurber of zero defloction polnts 3

Swwary of Pile-Read Responseis)

pefinition of Symbols for Pile-Head Laading Conditions:
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Type 1 = Sheaz and Noment, y = pile~hesd diszplacment in
Type 2 = Shaay ond Slope, M = pila~head moment lbs-in
Type 3 = Sheaxr and Rot. Stiffness, V = pile-hcad shear force 1bs
Type ¢ u Defloction and Nemant, $ = pila-head slope, radians
Type 5 » Deflection and Slope, R = sotational stiffness of pile-headin-1lbs/xad
Losd Boundszy Boundazy Axial Pile-Road Haximum Baximum
Type Condition Condition Load Deflection Momont Shasx
1 2 1bs in in-1bs ins

4 y= ,250000 M= 0.000 90000.0000 -2500000 409911. 17108.4644

Pile-head Deflection vi. Pilc Longth

Boundary Condition Type 4, Doflection and Moment

Deflection = 25000 in

Homent. - 0. in-ibs

Axisl Load = $0000. 1bs
Pile Pile Heacd Maximuz Naximun

Length Deflection Moment Shear
in in in-lbs 1bs

345,000 .25000000 489910,83402 17108.464¢2
327.150 .25000000 450117.83080 17111.3214)
310.500 .25000000 ¢50083.36174 17110.746%12
293,250 .25000000 490053.78000 12110.23077
276.000 .25000000 ¢89870.14239  17107.73248 &
258.750 .25000000 489750.40342 17105. 65036
241.500 .25000000 488971.62337 17092. 62206
224.250 125000000 488837.21836  17089.95159
207.000 .25000000 488173,.71863 17078. 02886
189.750 .25000000 486303.91708  17048.51387

The analysis ended normelly.
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LPILE Plua for Windows, Version 5.0 (5.0.11)

Aalysis of Individual Piles and Dxilled Shafts
subjocted to Laters) losding Using the p-y Hethod

{c) Copyright ENSOFT, Inc., 1985-2005
All Rights Resesved

This progcsm is licensed tor

Youwei Zhou

Xlei felder

Path to file locetions: U:\YZheu\P:oj.etl\1solo\Mllyul\u1LS\92u\
Name of input deta filaer B2£25rwm, 1pd

Naae of output file; B2£25~m. lpo

Hame of plot ocutput file: B2£25mm. Jpp

Name of runtime file: B2£25me, 1pT

Time and Oate of Analysis

Date: May 30, 2007 Times

18: 0:3)

problem Title

p2-B3, fixed head, 1.0 &n

Progssm Options

Units Used in Computations - US Customsry Units, inches, pounds

Basic Program Options:
Anslysis Type 1t

- Computation of Latezsl Pile Response Using Usex-.

Corputation Optiona:

- Only internally-gonecated p-y cuzves vaed in snalyais

« Analysis does not usa p-y multipliess (individual pile or shaft action only)
Analysis asswmes no shesr resistance st pile tip
Analysiz includes automatic computation of pile-top deflection vs.

pile embodment longth

solution Contxol Paxameters:
~ Humber of pile increments

Ho computation of foundation stiffness matrix alemonts
output pilo response for full longth of pile
Analysis assumnes no 3oLl movements scting on pile

No additional p-y curves to be computed at vsek-spocificd depths

200
200

- Deflection telerance for

"
- Maximum pumbes of itesations sllowed =
-
~ Maximwn allowsble deflection -

Printing Options:

1.
1.00002401 in

- Volues of pile-hesd deflcction, bending mosent, shoar foxce, and
soil sosction are printed for full longth of pile.
- Printing Increment (spacing of output points} = 1

specificd Constant EI

Pilo Structuzal Properties end Csometry

Pile Longth - 345,00 in
Depth of ground surface below top of pile = -99.00 in
Slope sngle of ground surfaca - .00 deo.
struetural propezties of pile defined using 2 peints
Point Depth Pile Mement of le Hodulus of
X Dismeter Ineztis Azea Elasticity
in in in**4 5q.in 1bs/3q.4in
b3 0.0000  1S5.00000000 1242.5000 176,7000 4300000,
2 $00.0000  15.00000000 1242.5000 176.7000 4300000,

501) and Rock Layering Information

The soil profile L3 modelled vsing 5 layers

layes 1 is stiff clay without free wates
pistance from top of pile to top of layex
pistance from top of pile to bottom of layer

-99.000 in
129.000 in

Layex 2 i3 3tiff clay with wateg-inducwd erxosion

Oistonce from top of pile to top of layer
pistance from top of pile to bottom of layear
p-y subgrade moduluz X .for top of soil layer
p-y subgzade modulus k for bottom of leyar

HOTE: Intecnal defsult values for p-y subgride modulus will be computed for

the above soil layerx.

129.000 in
153.000 in
.G00 1bx/in**3
-000 1bs/in**3

tayex J i3 sond, p-y criteriz dy Reese et 81., 1974

Disrance from top of pile to top of layer
pistance from top of pile to bottom of layex
p-y subgrade modulus Xk for top of s0il layer
p-y subgradc modulus k for bottom of layer

1$3.000 in
213.000 in
.000 Ibs/in**3
.000 1bs/in**3

fage: 1
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NOTE: Intornal dofsult values for p-y subgrade modulus uill be computed fox
tha above acil layer.

Layer 4 is 3ilt with cohesion and friction

Distance from top of pile to top of layer - 213.000 in
Ojatance from top of pilo to bottom of layer = 273,000 in

p-y subgrade modulus X for top of soil - +000 1bs/in*+*3
p-y subgrade modulus X for bottom of layex = 000 lbs/ine*3

NOTE: Internsl default valvos for p-y subgrade modulus will be conputed for
the above soil layer.

Laycr § is ailt with cohesion and friction

Oistance from top of pile to top of lsyex = 273.000 in
Oistance from top of pile te bottom of layer = 450,000 in

p-y subgrads modulus X for top of secil layer = +000 lba/in**3
p-y subgrade modulus k for bottom of layer = 000 1bs/in**3

HOTE: Internal defavlt values for p-y subgrade modulus will be computed for
tho above soil layex.

{Depth of lowest layer extends 105.00 in balow pile tip)

Effectlve Unit Woight of 30il va. Depth

Diatxibution of effoctive unit waight of soil with depth
is dofined using 10 points

Point Depth X Eff. Unit Waight
No. in ba/in**3
1 =959.00 .0723¢
2 129.00 07234
3 129.00 03623
4 153.00 « 03623
s 153.00 . 03622
6 213.00 .03623
? 213.00 .03333
s 273.00 03332
9 273.00 . 03622

10 450.00 03622

Sheaz Strangth of Soils

Oistribution of shear atrength pazameters with depth
defined using 10 points

2olot Depth X Cohasion ¢ Angle of Priction ES0 or RQD
Neo. in 1bs/in* 2 beg. X 1
1 -95.000 6.25000 .00
2 129.000 6.25000 <00
3 129,000 6.25000 .00
4 153.000 6.25000 .00
5 153.000 . 00000 30.00
6 213.000 . 00000 30.00
? 213,000 5.56000 25.00
s 273.000 5.56000 25,00
9 273.000 3,47000 32.00
10 450.000 3.47000 32.00.

Hotcs:

{1} Cohesion = uniaxisl compressive atrongth for rock materiala.

{2} Values of E50 arc zeported fox clay atrata.

{3) Dafavit valuas will bo genecsted for E50 when input values aze ¢.
14} RQD and k_xm sre reportced only for wosk cock strata.

Loading Type

Static loading critesia was used for computation of p-y curves

Pile-head Loading and Pilo-head Fixity Cenditions

Nukber of locads specified = 1

Losd Casa Number 1

Pile-hesd boundary conditions ace Displacemont ond Slope (BC Type 5)
- n

Deflection at pile head 1.000 &
Slope at pila head - <000 in/in
Axiol load st pile head - $0000. 000 1bs

Computed Values of Load Ofatribution and Deficction
for Latersl Loading for Load Csse Numder 13

Pile-hoad bauadary conditions are Displacement and Slops (BC Type 5)
«

Specified deflection at pile head 1.000000 in

Specified slope at pile hesd - 0. 000E+00 in/in

specified axial losd at pile head « 90000, 000 1bs
Depth Deflect. Homent Shear Slope Tota) S$ofl Res
x y L] \J s Stress P
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in in 1bs-in 1bs Rad. Aba/in**2 1bs/in
0.000 1,000000 -2112883. 49644.6250 0.0000 13263.1583  -435.5124
1,725 .999412 -2027848, 48885.3992  -.0006685 12749.8666 ~439.9786
3.450 .9976%4  -1944020. 48122.9601  ~.0013056 12243.9639  -44¢.3179
$.175 994893 -1s61417, 90 ~.0019200 11745.2537  -440,5310
6.900 .991056  -17080055. 64  ~.0025118 11254.1366 -452,6187
1699951, ¢5791.4510 ~-.0030736 10770.6107 ~456.5817
-1621120. 45000.5365 -.0036099 10254.7712  -460,4206
-1543578.  44203.1069 -,0041206 9826.7112 -464.1356
-1467340. 43395.3754 -.0046067 9366.5207 -467,7270
-1392420, 42509.5550  -.0050684  0914.2873 ~471,1952
-1318832. 41773.8583 -.0055061  $470.0960  -474,5¢01
1246591, 40952.4978  -,0059202 8034.0251  -477.761%
-1175708. 40125.686)1 -.0063112 7606.1664  -400.8604
-1106197, 39293.6357  -.0066796  1186.5849  -483.3357
-1030071. 38456.5594 -.0070256  §775,3591  -486.6275
971341, D7614.6704 ~-.0073502  6372.5609  -409.4157
-906013. 36768.1823 ~,0076532 5979.2595 -492.0193
-842124. 35917.3091  -.0079354  5592.521¢  -49¢4.49598
-779639. 35062.265¢ -.0081972  $235.4104 -496,9552
-718604. 34203,2665 -.0004391  49¢5.9878  -499,0855
-659018. 33340.5286 ~-.0086615  1497.3121 -501.1904
_600B90, 32477.7¢35  -.0088649  4136.4392 -t39.1402
-544217.  31618.8001 0090498  3794.3498  -096.7384
-488995. 30764.0752 -.0092166  3461.0176  -494.2(50
-435219, 29913.7120 ~.0093657  3136.4154  -491.6794
.382885. 29067.8507 -,0094978  2820.5125  -489.0292
-331986. 28226.6296 -.0096132  2513.2776 -436.239%
-202518. 27390.1845 -.0097124 2214.6769 -493.4918
-234474. -.0097959 1924.6749  -490.6071
-187849. -, 0098641  1643.2344 ~477.6454
42535. 24910.8337 -.0099174  1370.3164  -474.6108
-96827.1329 24094.8130 ~,0099564  1105.8795 -471.5013
-56416.9009 23284.2171  -.0099815 $49.8824 8.
~15397.3421 22¢79.1745  -.0099930 602.2796
24239.1125 21679.8080  ~.0099916 655.6504 -461.7377
62500.3938 20886.240¢4 -.0098776 986.6038  ~458,3407
99394,6923 2009¢.5932  -.0089515  1109.3059 ~454.973¢
134930. 19316,9870  ~.0099137  1323.807% -451.3366
169116, 18541.5¢14 -.0090646 1530.1617 -447.7307
201962, 17772.3751  -.00980¢7  1728.4228 -444.0562
233476. 17009.6063  -.0097344  1918.6469  -440.3134
263667. 16253.3524  -.0096541  2100.8916 -436.5027
292547, 15503.730¢ -.0095643  2275.2163 -432.6243
320125, 14760.8569  -.0094654  2441.6019 -428.670¢
346411, 14024.9482 -.0093578  2600.3510 -424.6651
371416, 13295.8204 -,0092419  2751.2875  -420.5845
395151, 12573.8898  ~.0091182  2994.55T4 ~4)6.4365
11859.1727 -.0099970  3030.2279  -412.2211
11151.7856 -.0008487  3158,3679  -407.9380
10451,8454 -,0087038  3279.0479  -403,5869
9759.4656  ~.0085526  3392.3401 -399.1676
9074.7764 -.008395G  3498.3181  -394.6795
$397.8051 -.0082331  3597.0572  -390.31220
7728,9158  ~.0000655  3688.6344  -385.4545
7067.9902 -.0078931  3773,1281  -380.7961
6415.2313  -.0077165  3950.6186  -376.0258
$770.7641 -.0075359  3921.1876  -371.182%
$134.7157 -.0073517  3984.9185 -366.2643
4507.2156 -.0071643  4041,8966 -361.2714
3888.3962 ~.0069740  4092.2087  ~356.2004
3276.3920 -.0067811  4135.9432  -351.0498
2677.3440  -.0065862  4173.1906  -345.8173
2085.3954 -.0063894  ¢204.0429  -340,5007
1502, 6820 ~.0061911  4228.5941  -335.096S
929.3906 -.0039917  4246.9¢00  -328.6016
365.6497 -,0057914  4259.178¢  -324.0121
-108.3657 -.0055907  4265,4091 -319.3234
-732.4771  -.0053098  4265.7340  -312.5305
-1266.5007 ~-.00S1890  4260.2571  -306.6272
-1790.2400 -.0049897  4249.08¢6  -300.6068
=2303,43. ~.0047891  4232.3254  -294.4610
122.475 . 94 206,013 ~-.004590S  4210.0906 -288.1802
134.200 082046 ~3297.5015 ~-.0043933  4182,45¢1  -261,7532
125,925 .074637 ~3777.9246  -.0041977 149.6527  ~275.1664
127.650 . 067563 -4246,7536 ~.0040040  4111.6066 -269,4034
129.375 060823 -4748.2789  -.0038125  4068.7180  -313,0751
131.100 .054410 ~5273.7043 ~.0036234  4015.94%4  -296.1140
132,825 .040322 -$769.7694  ~.0034371  3965.6854  -279.0571
134.550 .0€2552 -6236.3393  -.0032538  3906.2358  -261.870¢
136.275 .037096 -6673.0911 ~-,0030738  3041.9124  -244.508¢
139.000 .031%42 -7079.6893  -,002097¢  3773.0301  -225.909%
139.725 .027100 ~7455.6533  ~.0027248  3699.9006  -200.990%
141.450  .022547 -7800.3271  -.0025562  3622.8735  -190.6313
143,175 .018201 -0112.8015 -.0023918  3542.2562 -171.6579
144,900 .014295 ~0391.7048  -.0022319  3458.4076
146.625 .010582 ~8635.36¢4  -,0020764  3371.6827
148.350 -007132 -8840,5089 -.0019257  3282.4683
150,075  .003938 -9001.7506 ~.0017798  3191.1989
151.800 .000991 -9105.0586 -.0016388  3093.3431
153.525 -.0017116 -9134.4589 ~.0015029  3004.6480
155,250 ~-.004193 -9116.5370 -.0013719  2920.9352
136.975 ~-.006449 392364, -9083.9063  ~-.0012460 2812.3879
366912, -9037.5620 ~.0011250  2724.0385
351533, -9970.4923 -.0010090  2631.2696
336250. 907.6785  -.0008980  2539.0130
321081. 26,0913 ~.0007919  2441.4507
. 306045, 34.6893 -,0006906  2356.6343
167.325 ~.015011 291160, 634.4)6¢  ~.0005942  2266,04¢56
169.050 -.016755 276441, 526.2004 -.0005026  2177.9%67
170.77S  ~.017545 261901, 410.9507  -.0004157  2090.2299
18189 247552, 289.5566  -.0003334  2003.6181
.018695 233406, -0162,0855  -.0002558  1918,2252
175,950 -.019072 219470, -8031,.7816 -.0001827  1934.1059
177,675 -.019326 205753, =-7897.0641 -.0001140  1751.3062
179.400 -.019465 192260, ~7759.525% -4.9786E-05  1669.8637
181.125 -.019497 176996, -7619.9307 1,0147E-05  1589.8078
162,850 ~.019430 165969. =-7479.0153 6.5037C-05  1511.1600
184.575 ~.019270 153178, =73317.4843 ,0001274  1433.9342
186,300 -.019025 140618, <-7196.0113 .0001648  1350.1373
168,025 -.018702 129297, ~7055.2366 .0002002  1203,7688
109,750 ~.018307 116213. -6915.7671 .0002477  1210.8221 L4
191.475 -.017847 104361, ~6770.1743 .0002031  1139.2041 79.1397
193,200 -.017330 92739.9981 -0642.9936 . 0003151  1069.1360 17,5014
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184,925
196. 650
196.2175

276.
277.728
279.450
201175
282,900

2 00
291.52%
293,250
294.975
296.700
2986. 425
300,150

-.016760
=-.036146
~.01%492
~-.014805
-.014091
-.013357
~.012606
-.011846
-.011082
=.010320
-, 009554
-.008820
-.008053
~.007388
~. 006708
=.006055
-.005433
-.004843

»5.68E~08
=6.01E-05
=6.34E-05
-6.66E-05

51344.9326
70371.3376
$9213.4770
48465,0103
379109623
27567.7847
17403.4788
7417.5683
~2398,7216
~1205¢.4408
-21558. 0222
-~30921.2050
~38569,2738
-44932.9270
-50112.8691
~54208. 4426
-57316.0172
-59528.9987
-60337.3094
-61627.0436
~61680.1088
-61174.418¢
-60102.9272
-$8774.3405
-57012.6580
-54957.247)
-52662. 8744
-$0179.7733
-47583.7408
-44826.3618
-42034.6545
-39212.2382
-363808.5111
-33509, 3449
~30837.1864
-20151.2662
~255¢7.,8110
-23040.2579
-20639, 4682
-10353,939¢
-16190.0131
-14152.0701
-122¢2.7678
-10463.1477
-8812. 9006
-7290. 4963
-5893. 3572
-4603. 8603
~3443.0150
-2405. 6383
-1486. 0032
-617.9536
24.9327
§29.3412
1142. 0296
1569.7966
1929.4010
2197.4996
2410. 5981
2564, 9918
2666.7595
2721.7042
2735.3469
27129068
2659, 2922
2579.0944
2476.5803
2385, 7353
2220.1910
2073.3155
1918, 1862
1787. 6134
1594.1571
1430.1457
1267. 6953
1100.7307
953.0053
s08.1223
$63.3557
$40. 6697
422.7309
316.9663
224.5004
146.451¢
83.9048
37.9333
9.6070
0.0000

Ovtput Veritication:

Computed foxcas and moments aze within specified convergence limits.

Qutput Summazy fox Load Case No.

Pile~head deflaction
Computed clope at pile head
Maximum bending moment
Maximum sheas fozco

Dapth of mazimum bending momont

Depth of maximum sheaxr foxee
Bumber of iteratlons

Mumber of zero defloction points

-6510,7238
-6381,8254
-6256.7199
-6135.7895
-6019.3752
-$907.7768
-5801.2510
-5700,0140
~5604.2338
-5514.0383
-5429.4997
~4$92.2012
~4023.9031
~3309. 8245
-2653.621
~2054.6222
-1510.5637
-1019.7211
-579. 9504
-108.9290
185.6019
456.8108
716.7328
930.248¢
1124. 0524
1276.8278
1399.2321
14938732
1363.2854
1609.9358
1636.1910
1644.3216
1636.4040
1614.7227
1580.9617
1537.0023
1404.521%
1425.0720
1360.0825
1290.8599
1218.5916
1144.3492
1069.0917
993. 6708
919,8356
845.2370
777.5361
708.8926
635,697
565. 6964
499.1654
436.3111
m.ame
322.1549
270.3002
223.7489
180. 4174
140.9084
105.1208
72,5241
4738
18.7603
~3.6428
-23.0585
-39.7219
-53.8172
~65.5278
-75.0339
-02.5102
-28.1246
-92.0369
-94.3971
-95.3451
-95.0096
-93.5075
-90.9441
-87.4324
-$2.9927
-71.75¢7
-71.75%7
-€5.0422
-57.6503
~49.6066
~40.9289
-31.6278
-21.70Mm

0003432
- 0003677
0002885
. 0004059

+ 0004402
.0004346
. 0004263
. 0004151
- 0004016

- 0001440
«0001283
.0001133
9.93192-0%
8.6203E-05
7.3398E-05
6.2701E-05
5.2301E-0%
4.27782-05
3.4109£-05
2.6265E-05
1.92148-0%
1.2919E-05
7.3427E-06
2. 4¢45E-06
=1.8165E-06
=$.4620E-06
~8.5939%E-06
=1.11932-05
=1.3322E-0%
~1.50162~05
~1,6315¢€-05
~1.7260L-05
~1.7888E-05
=1.8237E-05
~1.83438-05
-1, 82372-05
~1.7981E-0%
=1.7513E~08
=1.69502-05
-1, 62852-05
=1.55412~05
-1,47382-05
=1.3694E-05
-1.30242-05
«1,2143E~05
-1.)263E-05
=1.0396E-0%
~$.55042-06
-8.73422-06
=7.95412-06
«7.2154E-06
~6. 5223806
~5.87792-06
~5.28458-06
«4.74358-06
~4.25528-06
~3.81972-06
~3,4361E-06
~3.10292-06
~2.8183E-06
«2.5797¢~06
~2.3844£-06
-2.22882-06
=2,10942-06
~2.0220E-06
-1.9621%-06
-1.82502-06
=1.90532-06

=-11.1660 -1.8976E-06

0.0000

1

1.0
-0
-2
496¢

-1.0961£-06

0000000 in
0001373
112883. 1bs-In
4,62898 1bs
0.00000 in
0.00000 in

16

3

1000.3536
932.83073
966.7633
801.8032
738.2250
675.7421
614,38%0
$54.1119
523.:0m
582.1011
639,476
695.9850
742.150¢
760,5622
$11,8300
836.5518

55,3098
868.6678
877.1667
$81.3321
881.652¢

$10.2219
508.0443
509.5669
$09.3959
509.3379

75,7648
73.6826
71.3672
68.8420
66,1310
63.2584
£0.2490
$7.1282
53.8217
50.6589
$7.3576
575.5961
431.0338
396.9763
363, 6065
331.117%
299.6749
269.4178
240.4611
212.89%6)
186.79%0
162.2024
139.1569
117.6727
97.7%11

-43,7906
-43.6537
=-43.1118
~42,219%
-36.273%
-43. 3127
-41.551)

Susmmazy of Fila-Head Rosponse(s)

Definition of Symbols for Pile-Head Loading Conditiens:

Page: &
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Type ) = Shaar and Moment, y » pile~head displacment in
Type 2 » Shear and Slopa, M » pile~head moment lbs-in
Type 3 = Shoar and Rot. Stiffness, V « pile-head shear force lbs
Type 4 = Deflection and Moment, S = pile-nead slope, radians
Type $ = Deflection and Slops, R = rotational sti{ffness ot pilg-hecadin-lbs/rad
Losd  Boundsry Boundaxy Axial Pile-Heed Maximum Haximum
Typs Condition Condition Load befloction Moment Shear
1 2 1bs in in-1bs 1bs
5 y= 1.000000 S= 0.000 30000,0000 1.0000000 ~2112803. 49644,62%0

Pile-head Duflection vs. Pile Length

Boundary Condition Type 5, Deflcction and Siope

Defloction = 1.00000 4n

Slope - . 00000

Axia} Load » 90000. 1bs
Pile Pile Hesd Maximum Maximm

Length Detlcction Homant Shear
in in in-1bs 1bs

325.000 1,00000000 ~2112883. 49644.62999
327.750 1.00606000 -2112885. 49645.72730
310.500 1.00000000 ~2112337, $9633.49194
293.250 1.00000000 =2112800. 49642.84288
276.000 1.00000000 ~21126656. 49638.14646
258.750 1. 00000000 -2112611. 49631.05662
241.500 1.00000000 =-2312841. 49621.47901
224.250 1.00000000 ~2112712. (9615.46783
207.000 1.00000000 =-2081330.
189.750 1.00000000 -203793S. 49080.75300

The snalysis ended noxmally.
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LPILE Plua for Windows, Version 5.0 (5.0.11)

Analysis of Individua)l 2iles and Orilled Shafts
Suhjectad to lLatars) loading Using the p-y Nethed

l¢} Copyzight ENSOFY, In¢., 1985-2008
All Rights Resscved

This progrsm iy licensed to:

Yousel Zhou

Klesifelder

Psth to filo locationa: U1\¥Zhov\Projocts\ 75020\ Analysis\LEILE\BZBIN
Mame of input data file: B226wm. 1pd

Name of output file: 82£6mea. 1po

¥smo of plot output filo: B2fEmen. 1pp

Nane of runtime file: B2f6ma. 1pr

Time and Date of Analysis

Date: May 30, 2007 Time: 12:89:40

Problem Title

B2-83, fixed head, 0.25 in

Program Options

Units Used in Computations - US Customary Units, inches, pounds
Basic Program Options:

Analysis Typa ):
= Computation of Latera) Pile P veing Usox ified Constant EI

Computation Options:
Only intarnally~goneratod p-y curves used in analysis

Analysis sssumes no shoar gosistance at pile tip

Analysis includes autematic computstion ef pile-top doflection vs.
pilo enbedwent length

Ho computation of foundation stiffness matrix clemonts

Output pile xesponse for full length of pile

Anolysis assumas no soil movements acting on pilo

Ho additicnal p-y curves to be computed st user-specificd dopths

Solution Control Paxaketers:

= Number of pile increments -
« Maximum numbor of itexstions allowed =
« Deflection tolersnco for converganco =
= Maximum allowsble deflection -

200

1.00002-05 in
1.0000E+01 in

Printing Opticnitt

« Values of pile~hesd daflection, bonrding moment, shear forco, and
soil roaction are printed for full langth of pilas,

= 2rinting Increment (spacing of output pointa) = 1

Analysis does not use p-y multipliers (individual pilo or shaft sction only)

Pile Structurol Propertics and Goometry

Pile Length - 345.00 in
Depth of ground surface below top of pile = -99,00 in
Slope angle of ground surface - +00 deg.

Struotural properties of pile dotined veing 2 points

Point Depth PMle Moment of Pilo Nodulus of
X Diamoter Inertia Arca Blasticicy
in in in*e $q.in Abs/Sq.in

1 0.0000  15.00000000 2405, 0000 176.7000 4300000,
2 300.0000 15.00000000 2425.0000 176.7000 4300000,

Soil and Rock Laycring Information

The soi) profile La modellad using & layers

Laysxr 1 is stiff clay without frec water
Distance from top of pile to top of layer - =$9.000 in
Distancs from top of pile to bottom of layer = 129.000 in

Laysr 2 is stiff clay with water-induced arosion

Distance from top of pile to top of layer - 129.000 in
Distance fxom top of pila to bottom of layer 153,000 in

p-y subgrade modulus x for top of soil lsyer <000 lbs/in*<3
pP-y suvbgrsde modulus k for bottom of layer <000 lbs/in**3

NOTE: Internal default valuos for p-y subgrade modulus will be computad for

the ashove soil lsyer.

Laysr 3 is sand, p-y critecia by Reese et al., 197

Distance from top of pile to top of layar - 153.000 in
Distance fzom top of pilo to bottom of lsysx = 213.000 in
p-y subgrads medulus & for top of soil layez = .000 1bs/int~3
p-y subgrade modulus X for bottom of layer = -000 1bs/in**3

Psge: 1
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NOTE:

Internal dofavlt valuss for p~y subgrode modulus will be computed for

the above soil layer.

Layer 4 is silt with cohcsion and friction

Distanca from top of pilo to top of layer - 213.000 in
Oistance from top of pile to bottom of layexr = 273.000 in
p-y subgzada modulus k for top of soil layexr = -000 Lbs/in4+3
p-y subgzsde modulus k for bottom of layer = +000 Lbs/inv*d

NOTEZ:

Internal defsult values for p-y subgcade modulus will be computed for

the aboue soil layex.

Layar 5 1s silt with cobesion and friction

Distance from top of pile to tep of layer - 273.000 in

Oistonces {rom top of plle to botrom of layer = 450.000 in

pey subgrade modulus k for top of soil loyer » .000 1bs/in**3

p~y subgrado modulus k for bottom of layer = .000 1bs/in**y

HOTE: Intarnal dofault values for p-y g will be xp d for

the above aoil layer.

(Depth of lowsst layer extends 105.00 in below pile tip)

Effactive Unit Weight of Soil vs. Depth

oistribution of effective unit ;«tht of soil with depth
is defined using 10 points .

Point Depth X Eff, Unit Weight
No. in 1bs/in**3
1 -99.00 . 07234
2 129.00 -0723¢2
3 129.00 . 03623
4 153.00 . 03623
$ 153.00 . 03823
3 213,00 . 03623
? 213.00 .03333
s 273.00 .0333)
9 273.00 .03622
10 450.00 - 03622
Shesr Strength of Soils
o ion of shear gth p: with depth
defined using 10 points
Posnt Dapth X cohesion ¢ Angle of Priction 250 or RQD
Ho. in lbs/in**2 Deg. k_m» [ Y
1 ~99, 000 6.25000 .00
2 129,000 6.25000 .00
3 125.000 6.25000 .00
L] 153,000 6.25000 +00
S 153.000 - 00000 30.00
6 213.000 . 00000 30,00
9 213,000 $.56000 25.00
? 273.000 5.56000 25.00
L 273,000 3.47000 32.00
10 450.000 3.47000 32.00
Notes:
{1) Coheéion = unisxizl compressive strength for rock materials.
{2) Values of B30 are xeported for clay strata.
{3) Deofault values uill be gencrated for ES50 when input values ace 0.
(4) RQD and k_rm are reported only for weask rock strata.
Loading Type
Static losding criteris was used for computation of p-y curves

Pile-head Loading and Pile-hecad Fixity Conditions

Nurber of loads specified = 1

Losd

Case Numbes 1

Pile-hesd boundagy condltions sze Dizplacement and Slope (BC Type $)
Deflection at pils head - .250 in
Slopc st pils heod - .000 in/in

Axial

load at pile head - 90000.000 1bs

GComputed Values of Losd Distribution and Daflection
for Latezsl lLosding for load Case Number 3

pile~head boundary conditions aze Displacement and Slope (BC Type 5)
250000

Specified daflection at pile head = +250 in

Specifled slope st pile hesd = 0.000E¢00 in/in

Specified axisl losd at pllo head = 20000.000 1bs
Depth ooflact. Moment Shesr Slops Total Boil Res
x v s Stress P

Page: 2
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in in ibs~in ibs Rad.  ibs/in**2 1bs/in

.250000 ~1248877. 32182.4%% . 4278.5832  -307.5837
.24%826  -1193009. 1645.6668 -.0001972 41} 2 =311.103%
4249320 -1139637. 31106.5651 -.0003855 394 -314.1475
1248496 -1006372. 30562.1255 =.0005652 3788.12586 -317.0069
«247370  -1034022. 30012.7049 «.0007363  3630.1298  -319.922%
.245956 ~982599. 29450.4817 -.0000991  3474.9290 -322.6352
.244268 -932111. 28899.632¢8 -.0010537  3322.55)S -325.2856
242321 ~802560. 20338.3340 ~.0012001 3173.0249 ~327.0143
1240327 -833878. 27768.7602 -~.0013307 3026.3785 -330.2421
237702 -706380. 27197.0957 ~.0014695  2802.6288  -332.5689
+235058 -739692. 26621.4843 -.0015927 2741.8094 -334.795)
.232207 ~694012. 26042.1292 -.0017084  2603.3400 -336.5209
4229164 -649316. 25453.1935 -.0018166  2469.0455 -330.946%
+225939 -605623. 24072.8%0) -.0019181  2337.1450 -340.0719
+223546 -562910. 24283.2718  -.0020124 2200.2600 -342.69M
218996 -521211. 23690.6315  ~.00209%9  2082,4102 ~344.4220
.218302 «480525. 23085,1023 -.0021008 1959.6140 -~345.0466
«211473 ~440856. 22496.8575 ~.0022552 1835.8893 -347.5706
+207521 ~402210. 21896.0707 -.0023232 1723.2527 ~340.5938
+203458 -364593. 21292.9161 -.002)851 1609.7199 -350.3160
.198283 ~320009. 20687.5680 -.0024410 1493.3056 ~351.5368
1195036 =-292463. 20082.63M =.0024911 1392,0236 -349.8321
-18069%8 -257951. 19400.0607 -.0025355 1287.0612 -347.8707
+186285 -224467. 18082.3412 -.002574S  1186.8034  -345.8423
+181816 -192007, 18287.7655  -.0026081 1088.8346 -343.7480
£177291 ~160564. 17696.6664 -.00263685 93,9384 ~341.58%0
172720 ~130134. 17109,3426 -, 0026600 902,0978  ~339.3662
169112 -100711. 16525.907) -.0026786 213.2951  -337.0808
2163478 -72288.3534 15946.467)  -.0026926 727.5220 -334.733%
+158824 -~44859,7864 15371.129)  -.002702) 644.7296  -332.3283
2154157 ~18418.9705 14798.9970 -.0027072 5$64.9203  -329.0568
<14948S  7040.7769 14233.1743  -.0027081 530.5877  -327.)28%
.144814  31526.3397 13670.763F1  -.0027050 604.4878  -324.742)
+140152 55044.6018 13112.08644 -~,0026980 675.465)  -322.0%70
2135506 77603.4445 12559.5784  -,0026873 743,5535  -319.3%41
+130881 99209.7452 12011.004) -.0026730 008.7637  -316.6338
.126204 119871, 11467.2400  -,0026552 071.32227 -313.8166
-12172) 139596. 10928.3958  -. 0026344 930.6544  ~310.9427
«117196 158392, 10324.5370 -.0026103 967.3630 -306.0124
.112715 176268, 9865.7915  ~,0025833  1041.333¢ -305.0258
~100203 193231, 9342.2463  -.0025835 1092,5312 ~301.9831
-103%0% 209291, 8823.9984  -.0025210 1141.,0022 -290.804)
099506 224457, 8321.1446 -.0024B60 1186.77)3  -295.7290
095329 238737 7803.7021  -.0024486 1229.87)S  -292.5174
081138 252140, 7302.0085 -,0024090 1270.3246 -289.2491
.087019 264677, 6805.9218 -.0023673 1308.1610 -285.9%239
082911 276356, 6315.5208  -.0023236  1343.4095 -202.541)
.079001 287107, $831.2082 -~.0022781 1376.0987  -279.1002
.075112 2mn. $352.7757 -.0022309 1408.2616 -275.600%
+071305 306347, 4680.4348 -.0021B22  1433.9260 -272.041)

. 067583 314696, 4414.2062  -.002132)  1459.1241 .
063949 322230, 3354.4359  -~.0020007 1481.8877 -264.73%8
060405 320985, 3500.9921  -.0020281  1502.2494 -260.9932
056852 334946, 2084.0656 -.0019745 1520.2423 -257.182¢
- 053593 340134, 2613.7706 -.,0019200 1533.%001 -253.3045
. 050328 344560, 2100.2248 -.0018648 1549.2574 -249,3572
. 047159 340235, 1753.5503  ~.0018088 1560.34%2 -245.3370
044007 asnn. 1333.874) -.0017524  1569.2113 ~241.2433
041123 353381, $21.32%0 -.0016955 1575.8003  -237.069%
+ 036238 3540876, $16.0546 -.0016394 1580.3935 -232.913%
. 035461 355670, 118.1983  -~.0015810 1582.7090 -228.4692
.032703 355775. -272.0833 -.0015236 1583.1058 ~224.0311
. 030205 355205, -654.622¢ -.0014662 1581.3038 -219.4925
.02772% 353972, -1029.2307 -.0014085 1577.6636 -214.8452
2028344 352091. ~1395.7361 -.00)3820 1571.9072 -210.0794
. 023061 349576, -1753.9002 -.0012953 1564.3975 -205.1834¢
. 020875 346442, ~2103.4943  -.0012351 1554.9386 -200.1430
.0107¢6 342704, ~-2444.2530 -.0011835  1543.6561 -194.940¢
- 016792 338377. ~2775.0806 -.0011285 1530.5970 -189.5%542
.024092 333478, ~30$0.0335 -.0010743 1515.8099 -183.9564
013086 328023. -3410.3168  -.0010209 1499.34%%5 -176.1113
.011370 322029. -3712.2640 -.0009684 1481.2568 -171.8724
. 009745 318816, ~4003.3138 -.0009170 1461.59%2 -155.4763
4000207 308502, <-4282,7734 ~.0008666 1440.4317 -1508.535)
4006753 301008, ~4549.7655 -.0000174 1417.8171  -151.020%
. 008307 293060, ~4760.4223 -, 0007695  1393.8234 ~93.2189
. 004100 284825, ~4910.9816 -.0007220 1368.9704 ~81.3426
. 002893 276342, -5040.0887 ~.0006775 1343.3653 -60.3468
. 001763 267647. . ~5145.0823 -.0006336 1317.125% ~53.3049
. 000707 258787, -5220,3583 -.0005%11  1290.3860 =33.4928
-~.000277 249820. -5231.567% -.0005501  1243.3226 20.8%74
-.001191 240909, -5175.8533  -.0005105 1236.4279 43.6992
~.002038 232122, -S5088.8073 ~.0004723  1209,9075 $7.2238
143.175 -.002820 223493, ~4981.3664 -.000438% 1183,0834 67,3482
144.900 -,003540 215072, -4058.1872 . 0004001 1158.4473 75.4M3
146.625 -,004200 206063, -4722.1793 -.0003660 1133.6726 $2.2189
140.350 -.004003 198094, ~4575.4284¢ -.0003338  1109.6207 87,8271
150.075 -.005350 191181, -4419.5452 -.0003010 1086.3434 92.907)
151.800 -.00584¢ 183740. -4255.8350 ~.0002715 1063.8851 97.0018
153.%25 -.006207 176583, -4153.2703 -.0002425 1042.2841 21,9138
155.250 -.00668) 163487, ~4214.0370 -.0002145  1020,8663 23,540
186.975 -.00702? 162456. -4072.0561  -.0001877 $99.6478 25,0996
158.700 -.007328 155496, -4027.3588 -.000162) 978.6423 26.4915
160.425 -.007586 148611, -3980.7748  ~.0001375 957.8629 27.750%
162.150 -,007803 14180S. -3$31.8310 -,000114) $37.3214 20.879%
163.875 -.007980 135092, -3861.2519 -9.1726E-05 917.0296 29.8789
165.600 -.008119 128443. -3620.9505 -7.0457E-05 636.9%40 30.7511
167,325 -,000223 121894, -3775.2685 -5.02512-05 $77.2257 31.4583
169.080 -.008291 115434, ~3720.3552 ~3.1095E-05 57,7312 32.1229
170.77% 8330 108068, -~3664.5470 -1.2974E-05 838.5163 32.6277
172.500 008337 102796, -3607.83306 4.1274E-06 819.586) 33,0154
174.225 16 96619.1629 -3550.7429 2.02242-0% 800.9450 33.2892
175.950 -. 68 50539.3089 -3493.1785 3.5330E-05 782,59853 33.4522
177.675 -.000194 04556.7269 -3435.4253 4.9464T-05 764.5392 33.%0€0
179.400 ~-.008097 78671.7330 -3377.6653 6.2638E-05 746.7777 33.460)
181.125 -.007978 72804.3321 -3320.0741 7.4872E-05 729.3107 33.324
182.850 -.007839 67194.2297 -3262.8203 98.61795-0% 72.1373 33.0688
184.575 61600.8435 -3206.0660 9.6575E-05 635.2559 32.733¢
186.300 56103.3157 -3149.9655 . 0001061 678.8638 32,3106
188. 025 50700.5260 -3094.6662 .0001147 662.3576 31,8047
109.750 45391.1042 -3040.3071 . 0001225 646.333 31.2203
191.475 40173.4449 -2587.0198 »000329¢ 630.5857 30.5623
193.200 ~.006661 35045.7205 <-2934.5267 - 0001354 615.1097 29.8353
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194.925
196.650
198,375
200.100
20).825
203.550
205,275
207,000
208,725
210.450
212.175
213,900
215.628
217.350
219.075
220.000
222.525
224,250
225.975

~. 006025
-.006178
~. 005924

~2.95E-05
-3.61E-05
-4,26E-05
~4,91E-05
-$.568-05
-6.218~05

30008. 8966
25081, 1468
2018

15390.6924
10678,5143
6041.4943
1476.6832
-3018.9626

-16122.3637
-20373,0618
~23935.2481
-26375.3840
-29528.0453
-31627. 3022
~33306, 5707
-34590. 4028
-35534.7640
-36146.1463
~36462,2700
-36511. 6183
-36321. 4578
~35917,7922
~35325.3286
-34567.4521
~$3666.2141
~32642,3261
-31515.1643
-30302. 7808
-29021.9220
-27680. 0530
-26315.3078
-24916.9238
~23504. 4008
~22088.7436
~20679.3073
-19284.7258
-17912.5596
-16569.4304
~15261, 0701
-13992. 3753
-12767, 4590
-11589.7075
-10461.8248
-9385,8925
~8363.4161
~7385.0413
«6474.7070
~5620.7049
~4826.7308
~4091.9779
~3415. 4974
~2795. 9998
~2231.9332
-1721.5303
-1262.8393
~953, 7567
«492.0859
-175.4138

1052.3768
1052, 4837
2035.3096
1002,2226
955,452
896, 5547
28,4851
753.0305
672.2489
588, 1664
502.7829
418.0773
336.0134
258.5460
187.6264
125.2006
73.2544
33.71378
$.6495
0-0%000

Cutput Verification:

Computed forces and moments are within specified convexgance 1imits.

Output Summagy for Load Csse No.

f1lc-head deflection
Computed slopo st pile hedd
Maximum bending momant
Maximum shear Lorce

Depth of maximum bending moment

pepth of maximwm shoar force
Nunber of iterations

Nunber of zero deflaection points

~2964.1428
~2034.77135
-2786.9157
-2740.6564
-2696. 0748
~2653.2383
-2612,2057
~2573, 0255
-2535.735%
~2500.3643
-2466.9278
-225).2799
-1900,7200
1608, 4739
~2336.1658
-1083.4527
~849.9114
~635,.0462
-436.3010
-359.0655
96,6046
49,5343
180.3136

788, 4072
806, 7301
817,8958
822.5507
$21.3480
014, 905)
03,9120
769, 6280
769.8831
748.0767
23,6773
697.1227
668.9203
639.147
608.4503
$78.8844
547.4011
$12. 4099
477.4793
442.9408
108. 6988
375.2347
342.608)
310.947¢
200.3752
250.9853
222.8568
196.0527
170.6215
146.5987
124.0080
102. 0629
03.1678
64.9195
48,1081
32.7184
18,7309
6.1230
~5,1304
~15,085%
-23.6793
-31.0205
-37,1287
-42.0043
-45.6775
-40,1680
-49.4927
-49.6654
-40.6965
~46.5930
-43.3584
-38.9929
-33.4938
~26.9540
-19.0660
-10.1187
0.0000

1:
.2

-1

32182.49772

0001407

- 0001451
«0001489
.0001516

. 0001538
«0002551
.0001857

. 0001556

. 0001547
.0001532
,0001509
+0001420

. 0001444

. 0001403
.0001357

. 0001308

. 0001256

. 0001201
.0001144
.0001086
+0001028
9.6880E-05
9.1002E-0S
8.51708-05
7.94202-05
7.3778E-05
6.02712-05
6.29182~05
5.71402-05
$.27502-05
4,7962E-05
4, 338405
3.90252~-05
3.48902-05
3,0981E-05
2.7301E~05
2.36498-05
2.06232~-05
1,76212-0%
1.4838E-05
1.2268E~05
9.9072E~06
7.74728~-06
5,7912E~06
4.0013E-06
2.3992E~06
9.6657E~07
~3.0452E-07
=1.4240E-06
~2.4003E-06
-3.24368-06
-3.96152-06
~4.5694E-06
~5.0708E-06
~$.4767E-06
~5.79582-06
«6.0367E~06
-$.2075E~06
«6.3161E-06
-6, 3700E-06
-6.3762E-06
«8.3414E-06
~6.27202-06
«6.17375~06
-6, 05212-06
-5.9122E-06
-5.7589E-06
-5,5963E-06
«5.4283E-06
-5.2585E-06
-5.0300E-06
-4,9255E-06
-4.76752-06
-4.6181£-06
~4.47882-~06
-4.3512E-06
-4.23612-06
-4.13448-06
«4.04632-06
-3.9720E-06
-3.9111E-06
-3.06328-06
~3.82712-06
~3.80198-06
~3.7859E-06
-3.77728-06
«3.7738E~06
«3.7731E-0%

5000000 in

«.00000444

248877. 1bs-in
bs

-
a

7
0.00000
0.00000 in

16

3

$99.8989
581.9468
$70.2459
$55.7606
$41.5668
$27.5117
513.7947
518.4494
531.8184
544.9977
557.9970
$70.8280
581.5770
590.7525
598. 4567
604,7925
609.9607
613.7598
616, 5856
618.4109
619, 3850
619,533
618, 9600
€17.74127
615,9535
613, 6662
610.9462
§07.0559
604.4541
600.7949
596.9292
592.903¢
580.7606
$64.5398
590,2769
576.0041
$71,7503
567.5413
563,3999
$59,3462
$55.3974
551.5684
547.8714
$44.3169
540,9128
537, 6655
$34.5796
531.6388
528.8755
526. 3020
523.9058
521.6879
$19.6462
517.7765
$18.0741
$14.3336
$13.2492
511.2146
$10.98229
$09.8673
509, 6353
$10.3409
$10.9325
511.4178
511.0043
$12.0995
512.3107
512.4455
$12.5110
$12.5144
$12.462%
512.3624
$12.2206
512,0438
531,0303
511.6106
$511.3668
511,1130
510.6553
510.5997
510.3520
510.1182
509,9042
509.7158
$08,5590
$09.4337
$09.3640
509.3379

29,0446
20,195}
27.2922
26,3413
25.2479
2¢e.M
23.2564
22,1700
21.0644
19.9%460
18.820%
231.2056
175.2406
163.5954
152.1242
140.8765
129. 8364
119.2224
108.8879

+ 9090891
~2.3036
+$.1662
~7.6956
-9.5090
~11,8241
~13.4587
-14.9305
-35.957¢
-16,.8570
=17.5467
-18.0436
-16,2357
~20,2668
-20.3026
-20.1966
~19,.9643
~19.6203
-19.1786
-18.6521
-18.0531
-17.3930
-16.6822

-. 4322713
+2320486
. 0913090

1.5475
2,202
2.8587
3.5118
4.1805
4.8491
5.524%
$.2073

Summary of Pile-Head Responseis})

pefinition of Symboler for Pile-Hesd Loading Conditiona:
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= pile-hoad diasplacnent in
= pile-head moment 1bs-in

= pile-head shear force lbs
= pile-head slope, zadians
-

Typo ) = Shear and Moment, Yy
Type 2 » Shoar and Slope. M
Type 3 = Sheszr and Rot. Stiffness, V
Type 4 » Deflaction and Moment, s

Type 5 u Dofloction and Slope, R & rotational stiffnass of pile-headin-lbs/rad
Load  Boundaxy Boundary Axia) ?1la-Head Maximum Maximum
Type Condition Candition Load Deflection Homent Sheaz
H 2 ibs in in-lbs ibs
$ y= <250000 s= 0.000 $0000.0000 .2500000 -1248877. 32182.4978

Pile-head Deflection vs. Plle Length

Boundaxy Ccndic'ﬂon Type 5, Deflection ond Slope

Daflection = +25000 in

Slape . = . 00000

Axia) Load = 30000, 1bs
pile Pile Head Haximum Maximun

Length Deflection Moment Shoar
in in in=-1bs 1ba

345.000 + 25000000 ~31248877, 32182.49769
327.150 .25000000 =1248923. 32184.80379
310. 500 +25000000 ~1249273. 32187.43227
293.250 -25000000 =1248720. 32179.03485
276.000 -25080000 ~1249092, 32161.9129%
258.7%0 25000000 ~1248621. 32169.43%262
241,500 +25000000 ~1248783. 32160.29011
22¢.250 .25000000 ~1249007. 32164.53266
207. 000 125000000 -123244 31804.84622
189,750 125000000 =-1213%721. 31358. 0¢435

The snalysis endad normally.

Paga: $
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LPILE Plus for Windows, Version 3.0 (5.0,11)

Analysis of Individual Piles and Drilied Shafys
Subjectad to Latezal Losding Using tha p-y Mothed

ic} Copyright ENSOFT, Inc., 1383-200%5
All Rights Reserved

This program is liconsed to:

Youwei 3hou

Kleifeldexr

Path to file locations: Us\YZhou\Pzojocts\75010\Analysis\LPILE\B2BI\
Name of input data file: 82stability. ipd

Name of output ffle; B2, i1ity. lpo

BBame of plot cutput ffle: B2stability.lpp

Name of runtime file: B2atability.ipr

Time and Date of Analysis

Dato: May 30, 2007 Tima: 12:563 7

Problem Title

B2-p3 Stability

Progzam Opriona

Units Used in ions - US y Units, inches, pounds
Basic Program Options:

Analysis Type 1:
- Computation of Laterol Pfle Resp Using V. ified € t E1

Computazrion Options:

Only internally-gancrxated p-y curves used in onalysis

Anslysis does not use p-y multipliers {individual pile or shaft oction only)
Analysis assumes no shadr zosistance ot pile tip

Anslysis includes automatic computation of pile-top daflection vs.

pile embedment length

No computation of foundstion stiffnesa matzix elements

output pile rosponss for full longth of pile

Analysis assumes no soil movement octing on pile

No additional p-y curves to be computod 2t user-specified dapths

Solution Control Pazsmeters:

~ Numbar of pile increments - 200
- Maximun number of iterstions sllowed = 200

- Defloetion tolsrance for convergence =  ).00008-05 in
~ Maximum sllowable daflection = 1,0000Z40% in

Pzinting Options:

- Valuos of pile-hasd deflection, bending moment, shaox force, and
s0il roaction sre pxintad for full length of pile,

- Printing Incremant (spacing of output points} = 1

Pile Structursl Proparties and Geometsy

pPile Length L 210.00 in
Depth of ground surface below top of pile -93.00 in
Slope sngle of ground surface - .00 deg.

Structuzsl propesties of pile defined using 2 pointx

Point Depth 2ilo Homent of Pile Hodulus of
X Diameter Inextie Azoo Elasticiry
in in int*q $q.4n 1bs/3q.4in

1 0.0000  15.00000000 1242.5000 176.7000 4300000,
2 $00.0000  15.00000000 1242. %000 176, 7000 4300000,

Soil and RocX Layering Information

Tha soil profile is modelled using 5 layezs

Layez ) is stiff clay without frec watox

Distance from top of pile to top of layer " -99.000 in
Distance from top of pile to bottom of layer » 129.000 in

Layor 2 Ls stlff clay with water-induced exosion

Distance from top of pile to top of layar - 129.000 in
Distance from top of pile to bottom of layer = 153,000 in

p-y subgrade modulus k for top of soil layer = - 000 1bs/in®*3
p-y subgrade modulus k for bottom of layer = . 000 1bs/in**3

NOTE: Intexnsl defsult values for p-y subgiade modulus will be computed for
the abova soil layer.

Layec 3 iz sand, p-y critorio by Reaese at al., 1974

Distancs from top of pile to top of layer - 153.000 in
Distance fzom top of pile to bottom of lasyar = 213.000 in
p-y subgrado modulus k for top of soil lsyer = .000 1bs/in**d
p-y subgrade modulus k for beottom of layer = .000 lbs/in**3

Page: 1
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HOTE: Internal dafault volues fox p-y 9. will be d for
the above soil layer. .

Laysr 4 is silt with coheaion and friction
Diatance fgom top of pile to top of layer
Distance from top of pile to bottem of loyer
-y aubgrads modulus k fox top of soil layar
P-y subgrade modulus k for bottom of layer

213.000" in
273.000 in
«000 1bs/in**3
.000 lbs/in*~3

NOTE: Inteznal default valuas for p-y subgrado modulus will be corputed for
tha above soi) layex.

Layozr S i3 ailt with cohasion and friction

Distance from top of pile to top of layer - 273.000 in
Diatance fzom top of pila to bottom of layor = 450,000 in
p-y subgrade modulus X for top of aoil layer w -000 lbs/in**3
p-y subgrade modulua k for bottom of layer = +000 1bs/ine*3

HOTE: Internsl defsult values for p-y subgrads modulua will be computed for
the obove seil layer.

(Dapth of lowest layor sxtenda 240.00 in below pilo tip)

effuctive Unit Weight of $oil vs. Depth

Distribution of offoctivo unit weight of 30il with depth
is detined using 10 points

Posint Depth X ELf. Unit Waight
Ho in 1bs/4{n**3
1 =99.00 . 07234
2 129.00 07234
3 129.00 103623
L3 183,00 . 03623 1l
s 153.00 ~ 103623
6 213,00 . 03623
7 213.00 - 03333
L3 273.00 . 03333
9 273.00 103623
i0 450,00 -03623

Shoaz 3tzongth of Soils

Distribution of sbeazr strongth parsmetors with depth
definoed using 10 points

Paint Dapth X Cohezion ¢ Angle of Friction £30 oz RQD
No. n 1lbs/in**2 Deg. k L
1 —-88.000 9.59000 .00
2 125.000 9.68000 » 00
3 129,000 €.25000 <00
4 153.000 6.25000 -00
E) 153.000 - 00000 30.00
é 213.000 . 00600 30.00
7 213.000 $.56000 25.00
[J 273.000 5.56000 25.00
L 273.000 3.47000 32.00
10 450.000 3.47000 32.00

Notca:

t1) Cohesion » uniarial comprossive strength for tock matorisls.

{2) Vvalues of ESO ara roported fox clay strata.

{3} Default valuas will be genczated foxr £50 when input vslues are 0.
(4} RQD and k_zm arc reported only for weak xock strata.

Losding Type

Static loading cziteria was usad for computition of p-y curves

Pile-hoad Loading and Pile-head Pixity Conditions

Number of loads specified = 1
Load Case Number 1

Pilo-head boundary conditions are Shaar and Moment (BC Type 1}

Sheax force at pile hoad - 38000.000 lba
Bending moment at pile hcad = +000 in-1bs
Axfal load at pile heed - 40000.000 lbs

(2¢ro momant at pile head for thls load indicates s free-head condition)

Computed Valuas of Load Diatribution and Deflaction
for Lstaral losding for Laod Case Number 1

Pile-head boundary conditions azo Shear and Moment (BC Type 1)

3pecificd shoatr force at pile hoad = 38000.000 1bs
Specitied momant at pile hoad - - 000 in-1bs
Specified axial load at pilo heod = 20000.000 1bs

Page: 2
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{3ero moment for this load indicates frce-head conditions)

Depth Deflect. Howont. Shear Siope Total Soil Res
x Yy “ v s stress P
in in 1bs-4n 1bs Rad.  1ba/int*2 1bs/in

0.000 .996833 2.13521E-05 38000.0000 -,0160023 $09.3379  ~713.4696
1.050  .979191 41094.4253 37250.2556 ~. 0167973 757.3927  -714.6245
2.100 .961550 21400.2244 36499.3511 -.0167653 1000.6673  ~715.6793
3.150 .943942 120915, 35747.3718  -~.0167654 1239.209% -716.6624
4,200 .92635) 159638, 34994.4032  -~.0167378 1472.9497  -7N7.5634
$.250 .908793 187567, 34240.5319 ~.0167027 1701.2962 -710.3820
§.300  .091275 234700, 33485.0446 -,0166602 1926.0398 -719.1175
7.350  .073808 271036, 32730.4290  ~.0166105 2145.5724  -719.7694
0.400 .056393 306574. 31974.370 -.0165530  2359.0026 -720.337)
9.450  ,B39043 341311, 31217.7655  -.0164901  2569.36%6  -720.8201
10.500 .821764 375246, 30460.6957  ~.0164297 2774.413¢ -721.2177
11.550 .B04562 408382. 29703.2536  ~.0163427  2974.4195  -721.5293
12,600  .T787444 440713, 28945,5296  -.0162593  3169.5780 -721.7544
13.650 .770418 472240. 20107.6151 ~.016169%  3359.8839  -721.8924
14.700  .753480 502963. 27429.6018 -.0160737  3545.3328  -721.9425
15.750  .736663 $32882. 26671.5822 ~.0159719  3725.9207  -721.9043
16.800 .7199%47 $61992. 253513.6495 ~.0158643 3901, 6447 -721.7770
17.850 703348 $90298. 25135.8976 ~-.0157511 4072.5024  -721.5600
18.900 . 686870 617797. 24396,4210  ~,0156324 4236.4919  -721.2526
19.950 .670520 644483, 23641.3049 =,0155084 4399.6123  -720.8543
21.000 654302 670374. 22004.6752 -.0153792 4555.8632 -720.3642
22.050 .63022) 695453, 22128,5987 -.0152450  4707.2450 -719.7816
23.100 .622208 719726.  21373.1828 -.0151059  4953,7567 -719.1059
24.150  .60650) 743192, 20618.5257 ~.0149621  4995.4061  -718.3363
25.200 .590067 765852. 19864.7264 -.0148339  35132.1098 -717.4720
26.250 .575392 767708, 19111.8845  ~-.0146612 $264.1128 -716.5124
27.300 .56007% p08788. 18360,1009 ~.0145043  5391.1793  -715.4365
28.350 .544933 829005. 17609.4768  ~.0143434 $513.3937  -714,3087
25.400 .529958% B4B445. 16860.1145  -,0341796  5630.7616 -713.0530
30.450 515158 867091, 16112.1174 ~,0140100 5743.2090 -711.7035
31.500 .500537 884935, 15365.58%4 -.0132378 $950.9829  -710.2345
32.550 .486098 903974. 14620.6356 ~.0136622 5953,8509  -708.7050
$3.600 .471046 $18218. 13877.3620 -.01348M4 6051.9004  ~707,054)
34.650 457763 933665, 13135.8757 -, 0133004 6145.1435  -705,3000
35.700  .443913 948317, 12396.2047 ~.0131165  6233.5873  -703.4440
36.750  .430239 962176, 11658.6982 ~.0129207  6317.2434 -701.4629
37.000 .416763 975244. 10925,.2264 -.0127384 6396.1233  -699,4160
38.850 . 403488 987523. 10189.9807 ~.0125455 6€470.2393 ~697.2425
39.900 . 390417 999024. 9459.0737  -.0123503  6539,6045 -694.9612
40,950  .377553 1009721, 8730, 6194 ~.0121528 6604.2328  -692.5708
42.000 .364096 1019645, $004.7329 -.0119535  §664.1389  -890.0701
43.050 .352450 1020790, 7201.5369  -.0117522  €719.33B3 -687.4576
.340217 1037158 6561.1313  -.0115492  6769.8475 -684.732)
L3209 1044751, $643,8537 -.0113446  6615.6834  -6B1.0919
+316393 1051574, $129.2192 -.0111306 €856.8644 -678.9357
+304006 1057628, 4417.9506  ~.0109314 6893.4092 ~-675.8626
1293407 1062917, 37310.3955  -.0107230 6925.3376 ~671.8623
.202208 1067446, 3000,3395 -.0105136  6352.6756 ~665.3874
271358 1071222, 2313.1141  -.0103035  6975.4659 -658,8514
- 260650 1074281, 1624.7841 -.0100927  6993.7515  ~652.25M4
<250164 1076541 . 943.415¢  -.0098813  7007.575»  -645.5918
.239900 3078100, 269.0754 -.0096696 7016.5033  -638.8653
«229858 2078934, -398.1668 -.0094576 7022.0162 -632.0724
+220038 1079051, -1058.2408 -.0092456 7022,725¢  ~-625.2113
+ 210442 1078459, ~1711.0738  -.0090336 7019.1517 -~618.2802
+201068 1077165, -2356.5914 -.0088218 7011,3421 -611.2771
L 191916 1078178, =-2994.7166  -.0006103  6999.3437 -604.1996
.182986 1072504, <-3625.3702 -.0083992  6983,2038  -537.0454
»174278 1069152, ~-4248.4702 -.00BX808  6962.9703  -583.8116
. 165790 1065330. -4863.9313  -.007979%  €938.692)  -582.4954
.157%22 106044 -5471.6653 -.0077702  6310.4179  ~575.0332
.143473 1055108, ~-6071.5801 -.0075623 6078.1976 -567.6016
+241642 1049125. -6663.5795  ~.0073558  6842.0816 -560.0163
134026 1042504, =-7247.5627 -.0071500  6802.1212  -332.3327
. 126626 2035256. -7823.4240 -.0063458  6758.3601  -544.5459
2119440 1027388, -8391.0518 -.0067431  6710.8751  -536.6300
+112463 1018909, -8950,3283  -.0085421  6659.6956 -528.6386
+105701 1009829, -9501.1205 -.0063427  6604.0038  -520, 5048
099146 1000156. -10043,3191  ~-.0061452  €546.45%4 -512.2395
. 092796 989095, -10576,7579  ~.0059497  6484.5848  -503.0343
. 006652 979069. -12101.2918  -.0057582  6419.2109  -495.2781
. 080708 967674. -11616.7561  -.0055649  6350.4311  -4086.5587
.014965 $55726. -12122.97119  -.0053759  6278.304%  -477.6820
~D69¢19 943232, -12619.7446 -, 0051093  6202.8927 -468.5716
. 064068 930205, ~13106.8604 -.0050052 6124.2565 -459.280)
. 058908 916654, ~135084,0839 ,0040237  6042.4596  -449.7291
.053930 902590, -14051.1536 ~-,0046449  5957.5670 -439.9274
. 049154 808024, -14507.7766  -.0044690 S5869.6455  -429.8307
. 044553 $73968. ~14953.6225 -.0042960 5770.7640  -419. 3996
.040132 857434, -15388.3247 -.0041259 5684.9936  ~408.5056
. 035008 41433, -15011.4195 -.0039590  5588.4079  -397.3203
4031018 824978, ~16222.4309 -.0037352  5489.0037  -385.5505
.02791% $08083, -16620.749%  -.0036348  $307.1012 -373. 152)
.024185 790761, -17005.6551 -.0034777 5202.5448  -360.0004
. 020615 273028, -17376.2588  -.0033240  $175.5040 -345.9115
. 017205 754899, -17731.4386  -.0031738  $0G6.0746  -330.6233
.013950 736392. -18069.7304  -.0030273  4954.3602 -313, 7401
. 010848 717528, -18389,1200  ~.0028844 4940.4753  -294.6210
.007893 698320, -10686,6558 -.0027453  4724.5454  -272,1138
. 005083 678802, -18957.4945  -,0026100 4606.7342  -243.7634
. 002412 659003, -19191,7110  -.0024785  4487.2207 ~202.357)
-,.000122 638968, -19272.2124 -.0023510  4366.2968 49.0211
96,600 ~,002525 618975, -19139.0734  -.0022274  4245.6072 204.8771
97.650 -.004800 599197, -18905.5423  -.0021077  4126.2197 240.2440
98.700 ~-.006951 $79672. ~18641.0461 «,0019918  4008.3640 263.5584
99.750 . -. 009983 560427, -18355.1467 ~.0018798  1892,1972 201, 0119
100.000 -.010899% 541481, -108052.7761 «,001771S  3777.8377 294.9320
101.050 ~-.012703 $22851. ~17737.0812 ~.0016669  36G5.3802 306, 4489
102.900 ~.014399 504549, ~17410,1574 ~. 0015660  3554.9035 316.2058
103.950 ~.015992 406586, -17073.7302  ~.0014686  3446.4746 324.6079
105.000 ~-.017483 460971, -26729.0487  -.0013747 3340.1514 331.9284
106.0%50 -,010678 451714, ~16377.1466  -.0012842 1235.9846 339.3614
107.100 -.020180 434022. -16018,B804 -.0022971 3134.0189 344.0504
108.150 -,021392 418301, ~15654.9739 -.0011133 3034, 2942 349.1049
109.200 ~.022518 402157, -15286.0493  -.0010327 2936.8456 353,6106
110,250 ~,023561 366396, -14912.6439  -~.0009352 2841,7053 357.6358
111.300 -.024524 371021, -14535.2362  -.0008007  2748.9018 361.2362
112,350 -.025410 356038, -14154.2463  -.0008093  2650.4607 364.4578
113.400 -.026224 341450. -13770.0535  -.0007408  2570.4051 367.339
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114.450 -.026966 327261. ~13382.9963 ~.0006751  2484.7559 369.9128
115.500 =-.02764) 313473. -12993.3035  -.0006121  2401.5316 372,207
116.550 ~-.028251 300090. -12601.4964 -,0005538  2320.7492 374.2449
117.800 -.028800 287115. -12207.5923 -.0004%41  2242.423% 375.0484
118.650 -.02926)% 274548, -11811.9085 -.0004389  2166.5608 377.6354
119.700 -.029722 262393. -11414.6633  ~-.0003861  2093.1961 379.0222
120.750 ~-.030100 250650, -11016.0596 -.0003357  2022.3264 380.2230
121.800 -.030427 239322. -10616.2860 -.0002876  1953.9390 381.2506
122.850 -.030704 228410. -10215.5183  -.0002416 1888.0719 382.1184
123.900 -.030934 217915, ~9813.9211 -.0001978  1824.7222 382.8306
124.950 ~.031118 -9411.6487 -.0001559 1763.8957 383.4024
126.000 -.031262 -9008.0464 -.0002160 1705.53% 383.8401

127.050 ~.031363 -0605:6510 =7.7994E-05  1648.8314 384.1511
128.100 -.031425 «8202.1920 -4.1728E-05  1596.6007 384.3422
129.150 -.031451 171725, -7882.2263 -7.15432-06 1545.9076 225.1164

130.200 -.031440 163572, ~7645.8732 2.57912~-05  1496.6933 225.0799
131.250 -.0313% 155664, -7409.6219 $.7163E-05 1446.9586 224.9226
132.300. ~.031320 148001. =-7173.5963 8.7002£-05  1402,7033 224. 6499
133.3%0 ~.031214 ~6937.5148 .0001154  1357.9264 224.2673
134.400 ~-,031078 ~56702. 6903 .0001423  1314.626) 223.7795
135.450 -.030915 126480. -64§8.030% .0001678  1272.0004 223.1914
136.500 -.030726 119795, ~6234.0388 .0001820  2232.4457 222,5072
137.550 -.030512 . 113383, ~6000.8137 .0002149  1193,5584 221.7311
136.600 -.030274 107153, =5768.4490 .0002366 1156.133% 220.0669
139.850 =-,030015 101194. ~5537.0375 .0002571  1120.1672 219.9184
140.700 ~.029734 95476.1740 -5306.8637 .0002764  1085,6528 218.08889
141.750 ~.029434 $9997.8336 -5077.4116 .0002946  1052.5043 217.71017
142.800 -,029116 B84757.9259 -4849.3614 .0003118  1020.9551 216.5997
143.850 ~,028780 79785.2454 -4622.5900 +0003280 990.7579 215.3458
144.900 ~.020427 74988,5024 ~-4337.1716 -0003432 961.9840 214.0227
145.950 -.02005% 70456.3267 -4172.1778 10003575 934.6276 212,6326
147.000 -.027676 66157.269% -3950,6769 .000370% 908.677% 211.1780

148.050 ~.027200 £2089,0003 -3729.7365 .0003335 $84.1254 209.6608
149.100 ~.026871 58252.3447 -3510.4210 <0003953 860.9617 200,0830

-.026450 54643.2107 -3292.7932 .0004064 $39.1762 206.4462
5$1260.6688 -3076.95141 .0004168 818.7584 204.7520
40102.9140 -23862.0425 0004266 799.6975 203.0016

45160.0750 -2702.6837 . 0004357 781.9822 102.0646
42344.9235 -2596.1619 - 0004443 764.9420 100.8342
39632.1552 -2490.9636 0004524 48,5662 99,5433
37020,3976 -2387.1513 10004599 732.9493 $8.1942
34532.2114 -2284.7856 + 0004670 717.7818 $6.7072
32142.0926 -2163.92%7 -0004735 703.3545 95,3262
159.600 ~,022228 29856.4740 -2004.6206% » 0004796 68%.5590 93,8106
160.650 ~-.021722 27673.7271 -1986.9510 . 0004853 92,2425
161.700 -.021209 25592.1637 -1890.9463 + 0004905 90.6235
162,750 ~-.020692 23610.0373 -1796.6677 10004953 08,9548
163.800 ~.020169 21725.5451 -1704.1866 0004998 67.2379

164.850 ~.019642 19936.8291 -1613.4929 0005039 629.6009 95,4740
165.900 =-.019111 18241.9780 -1524.6952 + 0005076 619.450¢ 83,6644
166.950 ~.018576 16639,0281 -1437.8209 40005111 €09.7747 81,8104
168.000 ~-.018038 15125.9653 -1352.9160 .0005142 600. 6415 78.9131
169.050 ~-.017496 13700.7257 ~1270.0254 .0005170 592.0384 77.9737

170.100 ~.016952 12361.1977 ~-1189.1829 .0005196 583.9527 75.9931
171.150 ~-.016405 11105.2225 -1110.4610 <0005219 576.3714 73.9728
172.200 -.015856  9930.5957 -1033.8712 .0005239 569.2811 n.nn
173.250 ~.015305  2835.0682 -959.4643 + 0005258 $62.66903 69,8146
174.300 -.014752 7016.347¢ -087.2798 . 0005274 5$36.5180 67.6796
175.350 -.014197  6872.0981 -917.3564 0005209 550.8193 65.5079
176.400 -.013641  5999.9437 -749.7320 + 0005301 545.5%48 63.300%
177.4%0 ~-.013084  5197.4665 -604.4438 .0005312 $40.7109 61.0581
170.500 ~-.012526  4462.2094 -621.5280 .0008322 536.2727 56:74814
179.550 -.011967 3791.6759 -561.0204 .0005330 $32.2252 56,471
180.600 -.011407  3183.3315 -502.9560 .0005337 $28.5%31 54.1277
181.650 ~.010846 2634.6038 -447.3683 10005342 $25.2409 51.7518
102.700 -.010285  2142,8835 -394.2940 . 0005347 522.2728 49.3439
183,750 -.009723  1705.5250 -343.7637 .0005351 519.6328 46,9043
164.800 ~-,009161 1319.8469 -255.8114 .0005354 517.3047 44,4335
185.850 -.000599 983.1322  -250.4695 0008356 $15.2723 41.9320
186.900 -.008036 692.6292 -207.7703 0005358 513.5187 35.3390

187.950 -.007474 445.5518  -167.7457 . 0005359 $12.0273 36.8375
169.000 -.006911 239.0793  ~130.4273 . 0005360 $10.7810 34.2452

190.030 =-.006348 70.3578 ~95.0465 +0005360 509.7626 31,6230
191.100 -,005785 -63.5007 -64.0345 .0005360 509.7212 20.9713
192.1%0 ~,005222 ~165.4172 -35,0222 .0005360 $10.3364 26.2%01
193.200 -.004660 -238.3457 ~0.8407 . 0005359 510.7766 23,5795
194.250 ~.004097 -285.2735 14,4793 . 0005359 511.0598 20,8396
195.300 -.003534 -309.2204 34.9070 .0005350 $11.2044 18.0704
196.350 ~-.002972  ~313.238D $2.4119 .0005358 511.2206 15.2721
197.400 -.002409 -300.4139 66,9631 .0005357 $11.1812 12,4445
198,450 ~.001847 -273.8634 78.5301 .0005356 $10.9910
199.500 -.001284 -236.7372 $7.0821 . 0005356 510.7669
200.550 ~-.000722  -192.2179 92,5085 .0005356 510.4902
201,600 -.000160 -143.5204 95,0184 .0005355 $10.2042
202.650 . 000403 ~93.8919 94.3413 . 0005355 509.9046
203.700  .000965 -46.8222 90,5259 .000$355 509.6192
204.750 . 001527 -4.9933 93.5418 . 0005355 508.3680
205,800  .002089 27.6202 73.3572 .00033858 508.5046
206.850  .002652 47,8517 59,9420 . 0008355 $0%9.6267
207.900  .003224 52.2918 43,2647 . 0005383 509.6535
200.95% .003776 37.4992 23.2944 - 0005355 509.5642
210.000 .004330 0.0000 0.0000 .0005355 509.3379 -23.775%

Qukput Vexification:

Computed forces snd moments age within specified convergence 1imits.

output Summary for Load Casw No. 1:

.99683260 in
-.01680133

1079051. 1bs-in
38000.00000 1bs
55.65000000 in

Pila-head deflection

Computed slope at pile head
Maximum bending moment

Maximum shsar force

Depth of maximum bending moment

Depth of maximum shesr force 0.00000 in
Nundax of iterations 32
Nurber of zezo deflection points 2

Sumaazy of Plla-Kead Response(s)
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Definition of Symbols for Pile-Head Loading Conditions:

Type 1 = Sheaz snd Noment, y = pile-hesd displacment in
Type 2 = Shear and Slope, M = pila-hsad mowent lbs-%n
Typs 3 = Shasr snd Rot. Stiffness, V = pile-head shaax forxce lbs
Type ¢ = Deflection and Moment, 8 = pile-head slope, adians
Type S = Deflection and Slope, R = rotations) stiffness of pile-headin-1bs/rsd
Losd Doundszry Soundazy Axial Piy ¢ MHaxi. Haxi
Type Condition condition Lload bDeflection Homent Shaaz
b3 2 ibs in in-1bs ibs
1 V= 38000, M= 0.000 $0000.0000 9968326 1079051, 38000.0000

Pile-head Deflectien va. Pile Length

Boundary Condition Yype 1, Sheas snd Nonent

Shear - 38000. lbs

Honent - 0. in-lbs

Axisl Load » 90000. 1ba
Pile Pile Hoad Maximum Haximum

Langth Daflection Moment Sheac
in in in-1bs i1bs

210.000 + 99683260 1079053, 38000, 060000
199,500 99651354 1079088, 38000, 00000
188,000 99686525 1079014, 38000.00000
178,500 .99068206 1078502 . 32000. 00000
168,000 1.00512460 1076531, 38000, 00000
152.500 1,023600803 1071396, 38000, 00000
147.000 1.08156806 1056796, 38000. 00000
136.500 1,24111123 1025064, 38000. 00000

126,000 1.59211583 979363.95852  38000.00000
115.500 2.49672730 $25243.23618  38000.00001

Tho anslysis endsd nozmally.
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LPILE Plus for Windows, Version 5.0 [5.0.11)

Anxlysis of Indiuidual Piles and Drilled Shafts
Subjectod to Lateral Loading Using the p-y Methed

1985-2005

(c} Copyzight ENSOFT, Inc.
ALl Aights Rosczved

This progcam is licensad to:

Youwsi thou

Klesfeldes

Path to tile locationa: Ur\YZhoulProjects\ 75010V nal ysis\LPILE\AI\
Name of input data file: Alp2 . 1pd

Name of output file: Alp2Sam. 1po

Hama of plot output f£ile: Alp2San. lpp

Mame of runtime file: Adp2Smm. lpr

Time and Date of Analysis

Dates HMay 30, 2007 Tima: 12:83:42

Pzoblem Title

Al pinned heod 1.0 inch

Program Options

Units Used in P ons - US ry Units, inches, pounds

Basic Program Options

Analysis Typs 1:
- Computation of Latczal Pile Responso Using Usex-specified Constant EI

Computation Options:
= Only intscnally-generated p~y curves used in analysis
= Analysis does not usc p-y multipliers (individusl pile or shaft sction only)
= Analysis assumes no shosr zoaistance at pile tip
= Anolysis includes automatic computation of pile-top deflection vs.
pile embedmant length
= No computation of foundation stiffness matrix elemsnts
~ Qutput pile responso for full length of pile
= 'Anslysis assumes no soll movements acting on pile
= Ho additional p-y curves to be computed at uses-specified dapths

Solution Contzol Rarametocs:

=~ Number of pile inczoments 200

= Maximum nunber of itcrations Al.louul -

~ Deflection tolerance for convergence =  1.0000£-05 in
- Maximum allowable daflaction =  1.0000B401 in

Rzinting Options:

= Values of pile-head deflection, bending moment, sheatr force, and
$0il reaction are printad for full length of pile.

= Printing Incresent (spacing of output points) = 1

Pile Structural Propesties and Goometry

Pila Length - 307,70 4n
Depth of ground surface below top of pua - -100.30 in
Slope angle of ground sucsface 25.00 deg.

Stzuetural properties of pile dofined voing 2 pointe

2oint Depth 2ide Moment of rle Modulus of
X Dismeter Inectis Azcs Elaatleity
in in in**4 8q.in 1ba/sq.in
1 0.0000 15.00000000 1242.%000 176.7000 4300000,
2 500.0000  15.00000000 1242.3000 176.7000 4300000,

Soil and Rock Leyering Information

The soil profile is modolled using 6 layors

Layer 1 is sand, p-y criteris by Reose et al., 1974

Distance from top of pile to top of laoyex - =100.300 in
Distance from top of pile to bottom of lsyer = 91.700 in
p-y subgrade modulus k for top eof soil layer = .000 1hs/ine3
p-y subgrade medvlus X for bottom of layet = +000 1bs/in**d

NOTE: Intasnsl defavlt valuas for p-y subgzado modulus will be computed fox
the above soil layer.

Layer 2 43 stiff clay without froe woter

Distance from top of pilc to top of layoer - 91,700 in
Distance fzom top of pile to bottom of layer » 175.700 in

Layezx 3 ias sand, p-y criteria by Paese ot al., 1974

pistance from top of pile to top of layer - 175,700 in
Distance from top of pile to bottom of layer « 235.700 §n

p-y subgrade madulus k fos top of 10il layexr » . 000 1bs/in**3
p-y subgrade modulvr k for bottom of layer @ .000 1bs/in**)

Poges )
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NOTE: Intecrnal default values faor p-y subgrade modulus will be computed for

the abova soil layes.

Layer 4 i3 siit with cohesion and friction
Distance from top of pile to top of loyer
Oistance from top of pile to bottom of layex
p-y aubgrade modulus k fer top of soil layer
p-y subgrade modulus Xk for bottom of layex

235.700 in
295.700 in
<000 lbs/in**3
-000 1bs/in**3

d tor

NHOTZ: Intezral default values for p-y suby lus will be p!
the above soil layez.

Loyex 5 is sidt with cohesion and friction
Distonce from top of pile to top of layer
DPistance from top of pile to bottom of layer
P~y subgrade modulus k for top of soil layer
p-Y subgrade modulus k for bottom of layer

295.700 in
381,700 in
.000 1bs/in**3
2000 lbs/in**3

NOTE: Internal defavlt values for p~y suvbgrade modulus will be ¢omputed for

the obove soil layer.

Layer 6 is silt with cohesion and friction
Distance from top of pile to top of iayer
Distanco frem top of pile to bottom of layor
p-y subgrade modulus & for toep of soil layex
p-y subgzrade modulus k for bottom of layer

381,700 in
450.000 &in
+000 1bs/in**3
.000 1bs/in**3

ROTE: 1Internsl default values for p-y subgrada modulus will bo computed for

the above soil leyer.

{Dopth of lowest layer extands 142.30 in bolovw pile tip)

Effective Unit Weight of Soil vs. Dapth

Distribution of effectivc unit weight of soil with depth
is defined using 12 points

Point Depth X EEL. Unit Weight
Ho in 1bs/in**d
1 ~100.30 .07234
2 91.70 -07234
3 91.70 .0723¢4
4 175,70 07334
5 175.70 07234
6 235.70 -0723¢4
K 235.70 . 06340
s 295.70 . 06340
9 295.70 . 07234
10 381.70 .07234
11 381.70 . 03623
12 450.00 - 03623

Sheer Strength of Soils

Distzibution of shaar strength parameters with depth
defined using 12 points

Point Depth X Cohesion ¢ Angle of Priction
No. in Abs/inse2 Deg.
1 -100.300 . 00000 30,00
2 91.700 » 00000 30.00
3 91.700 6.25000 .00
4 178.700 6.25000 .00
S 175.700 + 00000 30.00
[ 235.700 . 00000 30,00
? 235.700 $.56000 25.00
L 295.700 $.56000 25.00
9 295.700 3.47000 32.00
10 381.700 3.47000 32.00
1 381.700 3.47000 32.00
12 450.000 3.47000 32.00
Notes:

{1) Cohesion = uniaxisl compressive strength for rock materisls.

{2} Values of ES0 are reported for clay strata.

13) Dofault values wil) be gencrated for ESD when input values sre 0.
{4) RQD and k_rm aze repotted only Fox weak rock strata.

Loading Type

stotic leading criteris vas used for computation of p-y curves

Pile-hosd Losding and Pile-hesd Zixity Conditiona

Nunber of loads apecificd = 1
Load Case Numbor 1

Pilc~hesd boundary conditions are Displacement and Moment (8C Type ¢)

Daflection at pile head - 1.000 &n
Bending moment at pile head = .000 in-2bs
Axisl losd at pile head - 90000.000 1bs

Paget 2
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Computed Values of Load Distribution end Deflection
for Latezal Loading fox Load Caso Number 3

2ila-head boundary conditions ere Displacement and Mament {BC Type 4)

Specified deflaction at pile head - 1.000000 in
Specified momont at pile head - .000 in-lbs
Specified axial load at pile head = 90000.000 1bs
Depth Deflect. Hement Shear Slape Total Soil Rea
x Y N v s Stross P
in in 1bs-in 1bs RFad.  1bs/in**2 ibs/in
0.000 1,000000 ©0.0000 41953.703¢ ~.0174394 509.3379 -636.645)
1.539 .973170 66207.1724¢ 40960.5034  ~,0174298 908.9787 -654.5866
3.077 . 946268 130862. 39939.4304 =.0174014 1299.2512 -672.7751
4.618 919628 193520, 38890.1843  -.0173547 1679 9 -691.2107
6,154 . 892268 255333, 37012.3851 ~.0173900  2050. 0 -709,.8332
7.692 866024 315057, 36705.6527 ~.0172079  2411.0880 -723.8228
.23 840019 373042. 35569.6072 ~.0171080 2761.1011 -747.999%

429242, 34403,6604  -.0165933  3100.3373 ~767.4231
483609. 33208,0563  ~.0168019  3428.5055 787.0918
$36093. 31981.7908 ~.0167150  3745.3116
S06646. 30724.6920 -.0165534  4050.4504
635217, 29436.3797 ~.0163775  4343.6456
681757. 28116.4739 ~.0161878  4624.5700
726214. 26764.3%46  ~,015985)1  4892.925)
768518, 25380.3617  -.0157699  5148.40)5 -910,3053
23963,3952  -.0155420  5390.6068 -931.70%1
22513.3151  -.0153045 5619.4657 -953.3519
2]1029.7413  -.0150556 S834.4197 -975,.2458
19533.4244 -.0147968  £035.2R7%  -969.917¢
18040.9154  -.0145287 6221.9570 ~959.8959

16580.2611  -,0142521  €394.7442  -949,3069

15120.3073  -.0139675  6553.7334 -930.1860
1025433, 13693.0441  -.0136757  6699.0772 -526.5655
1047278. 12277.6055 -.0133773  6830.9356 -914.4946
1066916. 10000.2677 -.0130729  6949.4761 ~901.9991
1084377, 9502, 4401 70546723 - -1216
1099690.  8144.7044 7147.3042 $.9011
1112888.  6007.5338 7226.9568 72

1123996,  $491.37226 7294.0202 -948.5096
1133052.  4196.5957  -.0114830  7348.6889 -814.5783
1140089.  2923.5165 -.011}558  7391.1606 -820.3833
1145138, 1672.3066  -.0108267  7421.6367 -006.04498
1148233, 443.3963  ~.0104965  7440.3207 ~791.6027
1149409.  -763.3255  -,0101657  7447.4182 -777.0964
1148699. -1847.5165 0098348  7443.1162 -762.3135
1146140, -3108.4115 .0095044  7427.6861 -746.0124
1141767, -4244.9029 ~.0091750 7401.2900 ~730.5694
1135619. -5355.0042 471 7364.1807  -713.6502
1127737. -6440.257% -.0085212 7316.6017 -695.9999
1118162, -7493.1711  -.,0081979  7258.8071 -672.7336
1106950. -0494.6855 -.0078775  7191.1313  ~629,1827
1094205, -9429.9731  -,0075606 7114.1996 -386.6637
1080028. ~10300.6044 ~,0072475 7028.6226 -545.2299

1064517. ~11100.5053 -, 0069308 ~504.9311
1047769. -11855.1737 -,0066346 ~-465.7336
1029876, -12542.4633 -.0063355 6725.8%47 -427.720%
1010930. ~13172.1806 -.0080416 6611.5321 -390.089%4
991019, -13746.1596 -.0057534  6¢31.3412 -355.2627

970227. -14266.2576 -.0054710 6365.8360 -320.8477
848636, -14734.34%4  -.0051947  6235.5132 -~287.6565
926328. -15152.3238 -.0049248  6100.8521 -255.6965
$03376. «15522.0700 ~.0046614  5962.3147 -224.9719
879857, -15845.5139  ~,0044046  5820.3456 -195.4843
055040, -16124.5337  -,0041547 $675.3718 ~167.3324
031392. ~16361.0357 -,0039118 $527.8026 -140.2125
806560. -16556.9103 -.0036759 8378.0300 ~214.4182
781465, -16714,0366  -,0034473  5226.4205 -85.8400
756106. -16834.2701  -.0032259 5073.3553 ~66.4693
730559. -16919,4000 -.0030119  4919.150%5 ~44.2903

F04878. ~16971.4649 -.0020052 4764.1370 -23.2005

67911S. -17055.2480 ~,0026059¢  4§08.6212 -85, 6267

653121. -17025.1115 -.0024141  §451.7184 124.0031

627397. -16013.1269 -.0022297 4296.4417 150,7700

602005, -16569.0262 -.0020527 4143.1681 166.5529

576982, -16304,049% -.0018030 3992.1292 177.%077

$52358. -16023.5814  -.0017204  3843.4933 186.6791 .
828184, ~13730.9680  ~.0015648  3697.391% 193.7208

504388, 4794 ~.0014161  3553.9109 199,505$ .
481073, -.0012742  3413.19%0 204.3257

450223, ~.00113%0  3275.2707 208.3762

435048, -14477,1451 -, 0010103 211.7%44

413956. -14149.0790  -.0008879 214.6809

392557. -13816.%221  -.0007718 217,1123

371656. -1)461,3208 -, 0006618 2752.731% 219.1490
351258. -13142.8714  ~.0005577  2629.6081 220,8356
331369, -12002.0558 -.00045%94  2509.5553 222.2136
311993, -12459.3339  ~.00036680  2392.5970 223.3137
293134, ~12115.1127  ~.0002796  2278.7557 224.1626
274793, ~11769.7615  -.0001979 216 224.7027
256973, -11423.617¢  -.0001213  2060.4215 225.1934
239576, -11076.9899 -4.9794E-05 1956.0728 22%.4111
222903. -10730.1645 1.6808E-05  1854.0269 225.4304
206654. -10383,4058 7.96508-05 1756.7496 225.3245
190931. -10036.9599 .0001359  1661.0399 225.0¢40

175733. -9651.05863 -0001887  1570. 224.6194
161060. -9345.9101 -0002372  1481.5282 224.0595
146%10. -9001.7230 .0002015 1396.1184 223.3725
131203. -8638.6845 «0003219  1313,8646 222.5659
120178. -8316.9745 0003564  1234.7588 221.6464
107583. ~7976.7610 .0003912  1158.7%08 220.6201
$53525.2451 -7638.2042 . 0004204  1085.9490 219.4%28
83973.5206 -7301.4554 . 0004462 1016.2203 210.2637

72935.0883 -6966. 6581 » 0004688 949.5099 216.9558
62407.2704 . 0004 486.0419 215.5556
52387.1965 .0005049 825,5504 214.073%
42871.7340 -3975.3045 . 0005186 768.1210 212.5138
33857.5777 -5649.6095 + 0005256 713.7096 210,079$

25341.2194 ~5326.4826 - 0003381 662.3030 209.1750
17318.9642 -5006.0294 - 0005443 613.0789 207.4037
152.312 ~.023238  9786.9395 -46088.3502 . 0005482 568.4140 205. 5699
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153.850 ~.022392 2741.1023 -4373.5404 + 0005500 525.08837
155.388 ~.021546 -3922,7523 ~4061.6906 - 0005458 §32.4128
156.927 -.020701 -9908.9844 -3752.8066 - 0005479 563.1506
158.465 -.019960 -15522.1015 -3447.2090 - 0005442 603.0326
160.004 ~-.019026 ~20666.7520 -3144.7374 0005390 634.0069 .
161.542 -25347.7206 -2845.542¢ . 0005324 662.3432
163,001 -29569.9114 -2549.8937 . 0005244 6037.0283
164.619 -33338.3621 -2257.2560 - 0003154 710.5785
166.158 -36658.2180 -1968.293) . 0005053 730.6148
167.696 -39534.7364 ~1682.D608 < 0004543 747,979
169,235 -41973.2792 -1401.0150 - 0004826 762.6977
170.773 -43579.3083 ~-1122.8079 - 0004702 774.8085
172.312 -45558.3807 848.2890 . 0004573 784.330)
173.851 -46716.1450 ~577.5058 +0004441 791.3267
175,382 -,012468 -47458.3361  -310.5039 .0004305 795.8067
176.928 -,010816 -47790.7828  -140.5740 . 0004168 97,8134
178.466 ~.010105 -48006.3037 «67.6921 .0004030 799.1143
180.005 ~.009576 ~428110.6712 1.470 . 0003892 799.7443
181,543 -.008938 -48103.5448 66.9923 . 0003753 799.7137%
183.082 -,000421 -48008.4668 128.9526 . 0003615 799.1274
104.620 -.007076 -47612.3561 187.4364 - 0003477 797.9467
186.159 -.007351 -47528.0027 242.5316 . 0003339 796.2272
187.697 ~.006848 -47159,0626 294.3290 .0003203 794.0002
189.236 -.006366 -46711,0534 342.9219 .0003068 = 791.2959
190.774 -.005904 -46188.8: 388.4064 . 0002934 708.1438
192.313 ~.005463 -45597.1809 430.0002 0002002
193.851 -.005042 -44940.6258 470.4433 - 0002672
195.390 -.004641 -44223.6112 507.1967 -0002543
196.928 -.004260 -43450.4104 $41.2430 . 0002417
198.467 ~.003897 -42625.1396 §72. 6857 +0002293
200.005 «.003554 -41751.7576 601.6209 .0002172
201.543 -.003229 -40834.0645 628.171N .0002053
203.082 -.002922 -39875.7008 652.4351 . 0001936
204.620 -.002633 -3B2380.1477 674.5076 .0001023
206.159 -.002361 -37850.7267 €94.4990 -0001713
207,697 -.002106 -36790. 68004 712.5133 *  .0001605
209.236 -.001868 -35702.7734 728.6536 .0001501
210.774 -.001845 -34550,0930 743.0220 .0001400
212.313 -,001437 -33455.2515 755.7156 .0001302
213.851 -.0031244 -32300.7875 766.8461 . 0002207
215.390 -.001066 -31129.0080 776.4995 ,0001116
216.928 -.00090) -29942.3912 784.7762 . 0001028
210.467 ~.000749 -20742.7893 791.7706  9.4312Z-05
220.005 <-.000611 -27532.230% 797.5749 §.6210E-05
221.544 -.0004B4 -26312.5252 802.2793 7.8457E2-05
223.083 -25085, 3447 805.9711  7.1057£-05
224.62) ~230562.2299 808.7354 6.4011E~05
226,160 -22614.5523 810.6544 5.7320E-05
227.698 -21373.17200 $11.8073  5.0987E-05
229.237 -1.53E-05 -20130.7609 812.2705 4.5012E-05
230.775 4.95£-05 -18886,8287 $12.1168 3,9393E-05
232.31¢ .000106 ~17642,8069 B11.415% 3.4134E-0S
233.852  .000154 ~16399.5545 610.2342 2.9232E-05
235,391  .000196 -13157,8115 008, 6343  2,4689E-05
236.92%  .000230 -13918.2239 792.3487  2.0502E-05
.000259 -12725.432) 762.8919 1.8666E-05 586.1513
.000282 -11575.4209 733.4240 1.3167E-05 579.2096
.000299 -10472.3332 701.5597  9.9929E-06 572.5511
.000312 -9419.485) 667.8113 7.1289E-06 566.1959
.000321 ~6419.4521 632.6475  4.56042-06 560.1595
.000327 -~7474.0956 596.4951 2.2721B-06 554.450
.000328 -6584.6660 5$59.7399 2.4707E~07 549,084
.000327 -5751.8445 $22.7291 -1.5203E-06 544.0572
.000324 -4975.8054 485.7722 -3.0729E-05 $39.3729
.000318 -4256.2724 449,438 -4.4021E-06 $35.0296
.000310 -3592.5708 413.0948 -5.5322E-06 531.0234
.000301 -2903.8762 377.8049 -6.47912-06 527.3480
000290 ~2428.2710 343.484) -7.2583E-06 523.995¢
.000270  -1924.7675 310.2756 -7.9050E-06 520,9562
000266 =-1471.3693 278.3071 -8.3740E-06 518.219¢
.000253 ~1066.0977 247.683) -3.7394E-06 515.9731
.000239  -706.8202 218.4873 ~B.9946E-06 513.6044
.000225 ~391.3215 190.7839 -9.15278-06 $11.7000
000211  ~117.2516 164.6201 ~9.2260E-06 510.0456
. 000197 117.7695 140.0279 ~9.22592-06 $10.0487
.000182 316.1692 217.0258 ~3.1634E-06 511.2463
. 000168 480.3955 95.6204 ~5.0487E-06 $12.2376
. 000155 612.0990 75.0004 ~8.89136-06 513.0375
« 000142 716.1202 57.5782 ~8.7000E~06 513.6605
. 000128 7192.4763 40.9109 -8,4827C-06 $14.1214
.000115 844.3522 25,7824 ~8.2471E-08 $14.4346
. 000102 12.1643 -17.9997E~06 514,641
9.042~05 .0251206 -7.7465E-06 $14.6739
7.06E~05 076.3153 =10.6604 -7.4931E-06 514.6275
6€.73£~05 053.2455 =19.9504 -7.24418-06 $14.4082
5.642~05 816, 9341 -27.8548 -7.0036E-06 514.2691
4.582-05 769.4759 ~34,4246 -6,7752E-06 $13.9826
3.55E-05 712, 9165 <39.6613 -6.5617E~06 513,6412
2.56E-05 648.2552 ~43.6238 -6.3656E-06 513.2569
290.777  1.596-08 580.4468 ~46.3284 -6.1886E-06 512.6416
292.315  §.52e-06 508, 4164 -6.0316E-06 512.4068
293.054 -2.646-06 435.0443 -5.08559E-06 $11.9639
295.392 -1.168-05 362.1923 ~5.7812E-06 $11.5241
296.930 -2,04E-05 291.6908 «45.2960 -5.6070E-06 511.0986
298.469 -2,91E-0% 224.3915 «42.4139 -5.6127E-06 $10.6923
300,007 -3.775-05 162. 7457 «38.1697 -5.5570¢-06 510.3202
301,546 -4.625-05 108.4823 ~32.8061 -5.5179E-06 $09.9927
303,084 -5.47L-05 63.3293 -26.3172 -5.4932E-06 309.7201
304.62) -6.318~05 29.0257 ~18.6940 -5.4795£~06 §09.513
306,161 -7.15E-05 7.3253 ~9.9258 -5.4746E-06 $09.39821
307.700 -8.00E-05 0.0000 0.0000 -5.4736E-06 509.3379

Output Verification:

Computed forces and momgnts are within spocificd convergence limits.

output Summacy for Load Case Na. 13

1.00000000 in
~-.01743936
1149409, 1bs-in
41953.78343 1bs
$0.77050000 1n
0.00000 in

Pile-hesd deflection

Computed 3lope at pile head
Maximom bending mowent

Maximum shear force

Depth of mexisum bending moment
Oepth of meximum shear fozca

203.6736
201.7211
199.7142
197.6557
195.5486
193,3952

-.2807595
-.6222781
-.9130978

-2.162¢
-1.3532
~-.5573028
.2270110
1.0025
1.3510
2.3956
31217

6.0733
6.0300
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Number of iterations 20
Number of zero doflection poin:a L 3

Summary of Pile-Mead Rezponse(s)

Definition of Symbols for Pile-Mead Losding Conditions:

Type 1 = Shear and Moment, y *» pile~head displacment in
Type 2 = Shoar and Slope, w pile-head moment lbs-in
Type 3 « Shear and Rot. 3tiffness, V = pile-head shear forxce lbs
Type 4 = Dofioction and Mement, $ v pile-head slops, radiana
Type 5 = Deflaction and Slope, R » rotational stiffneas of pile-headin-lbs/rad
Load  Boundazy Boundary Axial tile-Nead Haximum MHaxioum
Typa Condition Condition load Defleotion Moment. Shoaz
1 ? 1bs in in-1ba 1bs

4 y= 1.000000 M~ 0.000 $0000.0000 1.0000000 1149409, 41951.7834

Pile-hoad Deflection vs. Pile Length

Boundary Candition Typo 4, Deflection and Moment

Deﬂe:ucn - 1.00000 in

Moment 0. in-lbs

Axial Lo-d - 90000. 1bs
tile tile Head Baximum Maximumn

Length Defloction Homent Shear -
in in in~1lbs 1bs

307. 700 1.00000000 1149408 41983.78342
292,315 1. 00000000 1149412, 41955.13514
276.530 1.0D000000 114%052. 41930.51819
261.34% 1.00000000 1149143 41951.3063%
246,160 1.00000000 1148758, 41043.31770
210.775 1.00000000 1147827, 41923. 63069
215.3%0 1,00000000 1142317, 41913.06536
200.00% 1.00000000 1147468, 41912.40472
104.620 1.00000000 1140294, 41927.02608
169.21% 1.00000000 1141277, 41798, 45254

The analysis cnded normally.
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LPILE Plus for Windows, Varsion 5.0 {5.0.11)

Analysis of Individual Piles and Drillod Shafts
Subjected to latersl Loading Using the p-y Method

(¢) Copyright ENSOFY, fne.. 1995-2008
All Rights Reserx

This program is licensed tot

Youwei Ihou

Kloifelder

Path to file locations: V:\YZhou\Projects\ 7501 0\Analysis\LRPILEVALN
Mame of input dsta file: Alpbnn. lpd

Name of output filet Alpéma. 2po

Name of plot ocutput file: Alpbxem, pp

Hame of runtime file: AlpSme. dpr

Time snd Date of Analysis

Date: Hey 30, 2007 Timo: 12:52130

Problem Title

Al pinned head 0.25 inch

Program Options

Units Vaed in o - us £y Units, inches, pounds
Bagic Program Options:

Analysis Type 1:
- Computation of Lateral Pile P Using Usor ified [+ 4

Computation Options:
- Only internslly-gcnexated p-y curves used in aphlysis

- Analysis does not vae p-y multipliers (lndividual pilo or shaft acrion only)

- Analyais sssumes no aheaz rosiatance at pile tip

= Analysis includ 4 D on of pilo-top doflection vs.
pile cnbedment length

- No computation of foundation stiffreas matrix slements

- output pile response for full length of pile

- Analysis assumes Ro sol) movemants acting on pile

« No additionn) p~y curves to be computed at user-apecified deptha

Solution Contzol Parametera:

= Number of pilo incroments

- Maxlmum humber of iterations allowed
= Deflection tol ox

- Maximum allowablo deflection

200
200

1. 00 in
1.0000E+0) in

Printing Options:

- Valuoa of pilo-hesd deflection, banding moment, shesr force, and

s0il redction aze printed for full length of pile.
- Printing Increment {apacing of output points) = 1

Pilo Structural Propertica and Geometry

Pile length - 307,70 In
Depth of ground surfsco below top of pils = -100.30 in
slepe angle of ground surface = 25.00 deg.

Structura) propertioa of pile defined vaing 2 poin!:'

Point Depth plle Homent of Pile Hodulus of
X Diamster Inectia Area Elasticity
in in in**4 3q.4n Lbs/Sq.4n

1 0.0000  135,00000000 2485. 0000 176.7000 4300000,
2 $00. 0000 15.00000000 2485.0000 176.7000 4300000,

Boil and Rock Layering Information

Tho soil profile is modeiled using 6 layars

Layer 1 iz sand, p-y critocia by Reeso ot al., 19N

pistance from top of pile to top of layer - =100.300 in
Oistance from top of pila to bottom of layer = 91.700 in
pvy subgrado modulua k for top of sol)l layer = . 000 lbs/&n*"3
pey subgrsde modulus k for bottom of layer = 000 1bs/in**3

NOTE: Xoternal default values for p-y subgrede modulua will be computad for

the above a0il layez.

Layer 2 La stiff clay without fxée vater

Distence from top of plle to top of layer - 91,700 in
Distance from top of pile to bottom of leyer = 17%.700 in

tayor 3 is sand, p-y criteris by Raese ot al., 1974

piatsnce from top of pile to top of layer - 175.700 in
Distanco from top of pile to bottom of layer = 235.700 in

pey subgrade modulus k for top of soil layer = .000 1ba/in**3
p-y subgrade modulus k for bottom of layesr = .000 lbarsin*td
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NOTE: Intornal default values for p-y subgrads modulus will be computed for
the above soil layer.

layer 4 is ailt with cohesion and frictien

Distance from top of pile to top of layer - 235.700 in
Distance from top of pile to bottom of layar = 295.700 in

p-y subgrade modulus k for top of s0il layes = +000 1bs/in®*3
p-y subgrade moduius X for bottom of layer & +000 lbs/in**3

HOTS: Internal default vslues for p-y subgrade modulus will ba computed for
the above soil layer.

layer 5 is silt with cohesion and friction
Distance from top of pile to top of laysr
Distance from top of pile to bottom of er
p-y subgrads moduivs Xk for top of soil layszg
p-y subgrado modulus X for bottom of layer

295.700 in
381.700 in
<000 1bs/in**3
1000 lbs/int*y

NOTE: Inteznal default values for p-y subgrade modulue will be computed for
the abeve soll layex.

tayer 6 is silt with cobesien and frictien
Distance from top of piie to top of layer
DPistanca from top of pile to bottom of layer
py subgrade modulus k for top of soil layer
P-y subgrsde modulus k for bottom of layer

381,700 in
450,000 in
<000 lbo/in**d
000 lba/in**3

NOTS: Intaznal defsult values for p-y subgrade wodulus will be computed for
the above soil layer.

{Depth of lowest leyer extends 142,30 in below pile tip)

ZLfective Unit Woight of Soi) ve. Depth

pDistribution of effective unit weight of soil with depth
is defined using 12 pointa

Polint Depth X £££. Unit Weight
Mo, in 1bs/in**d
1 =-100.30 07234
2 9.7 01234
3 91.70 L0124
4 175.70 .0123¢
3 175.70 07234
[ 235,70 .0723¢
7 235.70 . 06940
8 295.70 . 06940
L] 295.70 .07234
10 381.70 07234
1 385.70 03623
12 450.00 . 03823

Shear Strength of Soils

Distribution of shear strength paxameters with depth
dsfined veing 12 points

Point Depth X Cohssion ¢ Angle of Friction
No. in 1bal/in*e2 Deg.
1 «100. 300 -00000 30.00
2 91.700 . 00000 30.00
3 91.700 £.25000 00
4 175.700 6.23000 .00
s 175.700 -00000 30.00
3 235.700 . 00000 30.00
? 235,700 $.56000 . 25.00
? 295.700 5.56000 25.00
b 295.700 3.47000 32.00
10 381.700 3.47000 32.00
11 381.700 3.47000 32.00
12 450.000 3.47000 32,00
Notes:

{1) Cohesion w uniaxial comprossive strength for rook materials.

{2) Veluas of ES0 arc zeported fer clay strata.

{3) Defavit values will be gepareted forz ESO when input values are O,
{¢4) PRQD and k_xwo aze reported only for weak rock strata.

Loading Type

Static loading critersia was usad for compuratiop of p-y cuzves

Pile~head Loading and Plle-head Fixity Conditions

Hurmber of loads specified = )
Load Caso Numbsz 1

Pile-head houndary conditions axe Displaremant and Moment (BC Typa 4}
beflection at pilo haad - <250 1In

fending moment at pile head = <000 in-lbs

Axial load at pile hcad - 90000.900 1bs
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Computed Values of Load Oistcibution and Deflection
fox Lataral Loading for Load Case Numbec 1

Pile-head boundary conditions axe Dizplacement and Moment (BC Type ¢)
Specified deflection at pile head = + 25

0000 in

Specified moment at pile head - 000 in-lbs
Specified axial load at pile head w 90000.000 lbs
Depth Deflect. Momant Shear Slope Total 3041 Res
X y M v 3 Stress P
in in 1bs~in 2bs Rad.  1bs/in*°2 1bs/in
0. 000 -250000 0. 000 19230.6615 ~-. 0040599 $09.337% -361.7302
1,539 .24375¢ 29720.4278 18670.6G655 ~.0040578 $99.0373  ~366.2464
3.077 -237514¢ 58573.3644 13103.8%66 ~, 0040514 686,116 -370.5348
4,618 .231287 06548.0839 17530,7103 ~.0040410 770.549¢ ~374.5888
8,154 -225080 113634. 16951.471% -.0040266 852,2989  ~379.4023
7.692 .218892 139823. 16386.58561 -, 0040003 931.3384 ~301.9693
9.2 .212746 165104. 15776.3462 ~.0039864 1007.6407 ~-305.2843
10.770  .206632 189471, 15181.2342 -. 0039609 1081.1808 -309.3420
12.308 .200559 212914. 14581.6196 -.003931% 1181.8351 ~391.1374
13.046  .194533 235427. 13977.9097 -.0038936 1219.6028 -391.8659
15,385 .188560 257004. 13370.5184 -. 0030642 1285.003¢  -395.9231
16.924 .102643 277638, 12759.8660 -.0038257 1347.280¢ ~397.9051
19.462 -176788 297325, 12146.3788 -,0037843 1406. 6582 -399, 6083
20.000 .170999 316061, 11530.4083 -.0037401  1463.243¢ -401.0293
21.539  .165280 333040. 10912.6309 -.0036933 1516.9046 ~402.1652
23.078  .15963¢ 350662. 10293.2472 -. 0036441  1567.6720 -403.0134
2¢.616 + 154067 366522. 9672.7817 -.003592¢ 1615. 5409 ~403,5716
26.154 - 148581 381420, 9051.6919 -.0033386 1660.3033 -403.8379
27.693 .143179 395354 8¢30.3%04 -, 0034827 1702.5589 -403.0106
29.232 -137864 408324 7809.3836 -. 0034240 1741.7054 -403.4885
30.770  .132640 420332, 7188.0919  -.0033652 1777.9%4¢% -402.8706
32.309 .127510 431377, 6569.9707 -.0033030  1011.2011 -401.9564
33.847 +12247S 4414863 5952.5001 ~. 0032410 1041.719% -400,7456
35.386  .117537 450891 5$337.5249 -.0031768  1869.2692 -390.7022
36.92¢ «112700 450766, 4733.4103 -.0031113 1033, %431 ~30¢, 6272
38.462 .107964 466017, 4147.8882  -.0030447 1918.8275 ~374.5325
40.001 .103331 472372, 3580.9754 ~. 0029772 1935.0082 ~-362.4357
41.539 -098903 477860. 3032.6624 ~.0029008  1951.5714 -350.3534
43.078 .094301 482509. 2502.9140 -.0028397 1965. 6029 ~338.3023
44,607 +090065 486340, 1991.6699  -.0027699 1977.1886 -326.2903
46.155 .005050 489405, 1498.8462 ~. 0026997 1986.4141  -314.3567
47.694 .081758 491707, 1024.3348  -.0026290  1993.3644  -302.4926
49.232  .077768 493285, 568.0059 ~.0025591  1998.12¢1 -2%0.7203
50,770  .073997 494164. 129.7073 -.0024070 2000.7774  -279.0537
52.308 .07011% 494372. ~290.7339  -.002¢159 2001.4074 -267.5062
53,047 066453 493938,  -693.5107  -.0023447  2000.0966 -256.0906
55.386 .062501 492008. -1070.8355  -.0022737 1996.9267 -244.0191
$6.925  .059457 491248, -1446.9391  -.0022028  1991.9761  -233.7035
59,463 .056123 489046. ~1798.069 -.0021323  1995.3305 -222.7550
60,002 . 052896 486306, -2132.4328 ~.0020620 1977.0621 -211.9840
61.540 049778 483055, -2450.4990 -.0039923 1967.2501 -201.4007
63,078 046766 479318, -~2752.3545  -.0019230 1955.9702 -191.0145
64,617 - 043861 475119, -3038.3995 -, 0018343  1943.2970 -180.83346
66.156 .041061 470402, -3308.9474 ~. 0017962 1929.3033 -170.08690
67.6%4 . 038365 465431, -3564.3343 ~-.0017188  1514,.0606 ~-161.1257
69,233 .035772 459990, -~3304.9078 ~.0016522 1897.6399 -151.6120
70.7N + 033281 454181. -4031.0263 ~-.0013064 -142.3346
72.310  ,030090 448026, -4243.0500 ~-.0013214 ~133.2999
73.849 028599 441547, ~4441.3906 -.0014574 1941, 97!’ ~124.5131
75.386 . 026406 434764, -4626.3798  -.0013%43  1821.5020 -115.%798
76.925 ,024309 427698, ~4798.4490 -.0013322 1800.17%4  -107,7048
78.463 ,022307 420360 ~4957.9882 ~.0012712 1770.0536 -99.6913
90,002 ,02039) 412794. -3105.4035 ~.0012112 1755.1944 ~91.9438
81.540 018580 404994, -5241,105% ~-.0011523 1731.6535 .4651
83.019 16052 396986. -5365,5113 =-.0010946 1707, 4848 -2578
84.617 . 0!5213 388787. -3479.0307 ~.0010380 1682, 7403 ~70.3242
96.156  .013659 380414, -5592.1105 -.0009826 1657.4701 ~63.6658
$7.69%5 .012188 374803. ~5675.1512 «~.0009285 1631.7221 ~57.2840
89.233 010801 363209. -~5750.5866 ~.0008756 1605.5426 ~51.1794
20.772 -0094%4 354407. -5832.8438 -.0008239  1579.975% ~45,3525
92.310 .000266 345490. -5989.7930 ~.000773% 1552.0632 -158.6764
93.049 .007114 336190. -6229.4130 -. 0007244 1523.9965 ~152.024¢
95.387  .006037 326522. -6459.7979 -. 0006767 1494.817%  ~146.6657
96.926 . 003032 316301. -6680.4102 -.0D06304 1464.5718  ~140.1234
98.464  .004097 306141. -6890.5756 -.0005056 1433,3057 -133.0848
100.003  .003230 295461. -7089.3965 -.0003423 1401.0704 -125.)759
101,541 .002438 284477, -7275.617% -.0003006 1367.9217 -116.7053
103.080 .0016%0 273212. ~7447.3370  ~.0004604 1333.9221  ~106.5245
104.630  .001012 26168%. -7601.2632 -.0004219 1299.1452 -93.5746
106.156 . 000392 249940. -7729. 7132 -.0003851 1263. 6640 =73. 4089
. 00173 239012, -7755.4314 -.000349%  1227.6833 39.9190
. 00685 226173, -7650.8140 -.0003165 1191.953% 05.6207
110.772 -.001147 214533, ~-75108.1047 -.0002840  1156.8226 97.1929
112.311 ~-.00156) 203119, -7362.7256 -.0002547 1122.3127 104.0399
113,849 ~,001931 181943, -7196.974% ~.0002263  1000.6599 110.5716
115.388 -.0022%8 181036. -7023.4%12 -, 0001994 1055.7255 114,953
116,926 -.002%4% 170393, -G843.9700 -, 0001741 1023,6014 119, 4203
. 160026. -6659.6393 ~-. 0001504 992.3130 121.203¢
149943, -6471.4416 -, 0001280 961.8809 123.4472
140149, -6200.130) -. 0001072 932.3216 125.2513
123.080 130648. -6086.3256 -8,76502-05 903. 6486 126. 6806
124,619 121445, -3890.5502 -G.9309E-05 875.8728 127.8131
126,157 112542, -3693.252% -5.26658-05 849, 0028 12¢. 6669
127.6%6 103942, ~-549¢. 9250 -3.7080E-05 823,0452 129.2829
329.234 93645.0144 -~5295,6116 -2.2712E-05 798. 0049 129.66980
130,773 07653.3919 ~-5095.9204 -9.5160E-06 773.8953 129.9041
132.31 79967,5027 -40896,0260 2,5510E-06 750, 6985 129.9494
133.850 72587.6072 -4696,1954 1.3533E~05 28,4151 129.0395
135.308 65513.5923 -4496.6212 2.3473E-05 707.0650 129.5075
136.927 $8745.0025 -4297.5452 3.242)2-05 $86. 6367 129.2049
130.465 52281.067¢ -4099.1506 ¢.0414E-05 667.1278 120.7017
140,004 46120.7245 -3901.6162 4.74982-05 $48.5353 128.0866
141,542 40262.6409 ~3705.1000 5.3716Z-05 630. 8549 127.3676
143,082 34705.2316 -3509.7806 S.9113E-05 614. 0820 128.5516
144.619 29446.6759 ~-3315,7783 6.3731E-05 598.2111 128.6450
146.150 24484.9327 -3323.2361 6.7614E-05 593.2360 12¢.6535
147,696 19017, 7540 -2932.2006 7.00032-05 569.1500 123.582¢
149.235 15442.6977 ~2743.030¢ 7.3342C-05 555.9456 122.4367
180,773 ~.002791 11357.138% -2535,5970 7.5271E-05 543.6149 121, 2200
152.312 -.002674  7556.2808 -2370.0951 7.6633E-05 $32.1496 119.9387
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153,850
155.300

161.543
183.082
184.620
186, 15¢
107.697
183%.236
150,774
192,313
193,851
195.3%0
196,928
188. 467
200,008
201,543
203,082
204. 620
208.15%9%
201,697
209.236
210,14
212.313
213.05)
215.39%0
216.%2¢

2872.700
209.20
290.7177
292.315
293,054
295.3%92
296.930
298. 469
300.007
301.546
303.084
304.623
306, 161
307.700

-.00255%
-.002436
=.002316
-.002196
-.002078
~.001981
-.001847
-.00173%
-.001626
~.001518
-.001427
-.001318
-.001222
-.001102
~-.001043
-.000860
-.000080
=.000003
=.00073)
~. 000661
-.000596
=.000534¢
=.000478
=.000419
-.000367

.000128

.000123

.000117

.000121

. 000106

-000100
9.44E-08
8.87E-05
$.328-08
7.77E-08
7.238-0%
€.702-08
6.19E-05
5.69E-05
5.208-0%
4.732-08
4.202-05
3.038-08
3.41E-05
2.99E-05
2.602-05
2.21E~0S
1.64E~05
1.48E-08
1.14E-05
8.00E~06
4.742-06
1.57E-06
~1.52E-06
~4.54E-06
~7.492-06
=1.042-05
-1.32E-05
-1.61z-05
~1.86E-05
+2.16E-05
-2.448-08
-2.71£-08
-2.902-05
=3.26E-05
=-3.53E-05

4043,1630
009, 6802
~2148.4279
~493).54089
~7244.1993
-5390.0153

=11272. 7444

=12896.240¢
=14264.4555

~15381.4349

-16251.3112

=16878. 3001
-17268.6963
=17420.8710
=17345.2706
-17044.4172

~16733.0204

=16411.8872

-16081.6793

-15743.2129

~15397.1508

=15044.1904
=14604.9571
~14320.0809
=13950.1579
=13575.7583

=13187. 4260

~12815. 6792

~12431.0103

~12043. 0058

~11654.7476

=-11264.0116
=10872.069S

=10479, 2805

-10086.0115
~9692.5580
-9299.2242
-0906.2835
-0513.9872
-8122.5652
=7732,2255
=7343.1564
-6955,5258
~6369, 4828
-6185.1575
~-5802. 6626
-5422.0935
-5043., 5292
-46617,0338
4292, 6551
=3920.4290
~3550.3772
-3102. 5096
=2816.0248
-2453. 3111
-2118.3650
~1806. 1464
~1516.2033
~1248.01869
=1001.0072

=774.5416
~567.9424
=3060. 4543
~211.4508
~60, 0409
74,5259
193.083¢6
296,3558
365.2495
460, 5544
523.0064
$73. 6560
613. 0655
642.1060
661.5592
672, 1884
674.7448
669.3631
€58, 5615
641.2412
518. 6869
591, 5667
560,5325
526.220%
48%.2537
450.2380
409.772%
368. 4386
326.0114
285. 4566
244.9329
205. 7931
160.5857
133.8566
101.5202
72. 6806
47.8702
27.6572
12. 5668
3.1606
0.0000

Output Verlflcations

Computed foress and moments axe within speclfled convergence limits.

Output 3ummazy Lor Load Case Wo.

P1la-hadd daflactlon
Computed slope at pile head
Maximum bending moment
Maximum shoor force

Depth of meximum hending moment

Depth of maxiewm shoar force

-2186.5932
-2005.2138
-1026.0338
=1649.1347
~1474.5931
+«1302. 4908
=-1132,86%0
-565.8
-801.3708
~639, 6068
~480, 5629

=20.2965
127.3587
203.7678
210.1495
216.038¢
221.4513
226.4048
230.9160
235.0010
230,6792
241.9654
244,872
247.4318
249.6461
251.5370
253.1211
254.4150
255.4352
256.197%
256,719
257.0146
257.099%%
256.9902
256.7008
256.2453
255.6390
254.8953
254.027%
253.0498
251.9737
250.0119
248,5761
248.2777
246.9276
245.5388
24¢4.2127
242.6670
241.2077
239.7428
230,279
236.8261
226.8019
210.1020
195.4512
181.1193
167.1484
153.574%
140.4303
127.7413
115.5298%
103.0138

92.607%

-.3088256
~5.3134
-9.57%7

-13.1958
-16.3725
~15.1206
-21.4303
-23.3714
-24.8833
~26.0244
-26.7726
=27.1449

Y]

7.74682-05
7.78175-05
7.77218-05
7.72)02-08
7.63492-08
7.5182E~05
7.3664E-05
7.1924E-05
6. 99692-05
6.703%E-05
6.5557E-05
€.3122E-05
6.0714E-05
5.8217E-05
5.57142-0%
5.3239%-05
5.0807E-0S
4.84212-05
4.60828-05
4.37918-05
4.1549E-08
3.9357E-05
3.7217E-0%
3,85129£-05
3.3094E-05
3.12)28-05
2.910858-05
2.73128-08
2.5493E-05
2.3733E-08
2.20278-05
2.03772-08
1.87638-05
1,7246£-05
1.5768£-05
1,4342£-05
1.2974E-0%
1.1664E~08
1.0410E-05
$.2120E-06
8.0707E-06
6.9054E-06
5.95602-06
4.%0232-06
1.0641E-06

9.4058E-07
2.9557E-07
~2,95652-07
-8.33518-07
=1.3182¢-06
=1.7501E-06
=2.1295E-06
~2,4586E-06
~2.74118~-06
=2.9003E~06
=3.1793£-06
=3.3412B-06
=3, 4690E-06
~3.5657E-06
=3, 6340E-06
=3.6765E-06
=3.6961E-06
=3.6951E-06
~3.8750E-06
~3.64062-06
~3.59158-0€
=3.53065-0¢
-3.45582-08
=3,38082-06
=3.29542-06
-3.20518~-06
=3.1112p~06
=3.0152E-06
=2.51822-06
~2,8214E-06
=2,72582-06
~2,6322E-06
~2.,54158-06
=2. 4544E~06
=2.37)5E-06
-2.29326-06
~2.22012-06
=2.1525€-06
=2.0906E-06
~2.0345Z-06

. 8042206
.79162-06
. 7823E-06
1775E-06

«77322-06

»
»
-
-
-
.

-25000000 in
~.00405394

494372,36214 1bs-4n

19230.46155 1bs
52.30900000 in
0.00000 in

521.5406
$11.7788
$15.0220
$21.9200
531.20186
537,6779
$43.3602
548.2601
552.3895
555.7607
558.3061
560.278¢
561, 4506

$56.0526
$55.8082
554.7429
$53.8507
$52.55%4
$51.4420
$50.3110
$49,1691
548.0170
$46.0560
$45.6876
$44.5132
543.333%
$42.1509
$40.9655
535.770%
$38.5911
$37.4039
$36.2100
$35.0340
33,0526
$32.6746
$31.5003
$30.3304
$29.1653
5$26.0053
$26.8509
$28.7023
$24.5598
$23,4235
$22.2936
$21.1701
$20.0832
518.9430
517,0393
516.7422
515.7313
514.7090
$13.9139
$13.1045
$12,3590
511.6755
$11.0520
$10. 4862
509.9760
509.5192
509.5620
509, 9205
$10.2323
$10.5006
$10.7279
$10.9166
$11.0692
$11.1882
511.2750
$11.3345
$11.3666
$11.3743
$11.3898
$11.3258
$11.2732
$11.2081
511.1233
$11.0296
$10,9261
$10.8148
$10. 6967
$10.5746
$10. 4498
$10.3242
$10.2994
$10.011
509.9590
509.8467
509.7419
509. 6443
$09.5592
509, 4824
509.4213
509.3758
509,34
509.3379

118.5948
117.192¢6
115.7357
114.2274
112.6710
111. 0894
109, 4256
107.7422
106.0217
104.2663
102.4779
100, 6582
98,8082
96.9264
95,0188
4.3108
3.%882
3.6103
3.3663
3.0732
2,71912
2.5202
2.2603
2.0118
1.7738
1.8471
1.3314
1.1266
49326538
- 7494259
L5781 21
+4146797
«2620010
-1212839
-.0103782
=.1322060
~.2444336
=.347278)
~. 4409706
~.525753¢
-.£6010821
~. 6696240
=.7292580
=-.7810749
-.8253762
~. 8624780
-.8926947
~.9163695
-.9338440
~. 9434731
~-.9516216
~.9526645
=. 9483865
~.9409821
=-12.0902

6095661
-363052¢
-1209716
1178704
3534802
.5067073
.8101541
1.0484
1.0120
1.4782
1.7062
1.9360
2.1677
2.4018
2.630%
2.8781
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Nundex of iterations
Humber of zero deflection points =

1s
3

Swiedry of Pile-Hesd Rasponze(s)

pefinition of Symbols for Pile-Head Loading Condicionx:

Type 1} = Shear and Moment, y
Type 2 = Shear and Slopa, M
3 = Shear and Rot. Stiffness, V
Type 4 = Deflection and MHoment, s
$ @ peflection and Slope, R

pile-hoad dizplacment in

pile-head moment 1bs-in

pile-head shear force lbs

pile-head slope, radianz

rotational stiffness of pile-haadin-1bs/zad

Load  Boundazy Boundary Axial rilo-Heed Haximum Maxizum
Type Condition Condition Load Deflection Homent Sheac
2 2 2bs in in-lbs ibs
0.000 $0000.0000 . 2500000 494372, 1920.6615

4 ym  .250000 M=

Pile-head Deflection vs. Pile Lxngth

soundazy Condition Type 4, Defloction and Moment

Octlection = .25000 4in

Moment - 0. in-lbs

Axial Load = 90000, 1bs
rile tile Read Hsximum Maximim

langth Deflaction Moment Shear

in in in-1bs 1bs
307.700 .25000000 494372.36136  19230,66134
292.318 .25000000 494403.87750 19231.50262
276.930 .25000000 49€020.10168  19225.715)0
261.545 .25000000 494109.13977  19221.3085%
246.160 ,25000000 434179.55867 19227.49722
230.775 .25000000 494140.75020 19225,82624
215.3% L25000000 484005.53372  19223.77017
200.005 .25000000 494200.83033  19223,23830
184.620 .25000000 4£54061,64904 19223,23997
163.235 .25000000 4$3173.19571 19208.9940%

The enalysis ended normslly.
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LPILE Plus for Windows, Veraion 5.0 {5.0.11)

Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Uaing the P~y Hethod

Jc) Copyzight ENSOFT, Ina., 1995-200S
All Rights Reserved

This program iz licensed to:

Youwal Ihou

Xleifolder

Path to file locationss V:\¥Zhou\ Projects\75010\Anal yad s\LPILE\AL\
Hame of input data file: Al125em, tpd

Name of output file: Al1£25%es. 1po

Hame of plot output file: Al1£25xva. 1pp

Hame of xuntime file: A25mn. 1pr

Time snd Date of Analysis

Date: May 30, 2007 Timo1 10:156:48

Problen Title

Al fixed head 1.0 inch

Progzam Options

Units Used in Computations - US Customary Units, inches, pounds
Basic Progrom Options:

Analysis Type 1:
=~ Computation of Lateral Pile P Using Usex-specitfied 144

Computation Optionss
- Only intacnslly-generated p-y curves used in analysis
= Analysis does not usa p-y multipliers {individuval pile or shaft aotion only)
~ Analysis uuunu no lhnt :olis:anco at pile tip
- Analysis inal on of pile-top defloction vs.
pila axbodment length
= No computation of foundation stiffness matrix olements
- Output pilo xesponse for full length of pile
= Anadlysis assumes no s6il movemcnts acting on pile
« Mo additional p~y curves to be computed aty unet-upcoitied depths

Solution Contrel Parameters:

~ Numdor of pilc increments - 200
~ Maximum nunber of iterstions sllowed = 200 .
- Deflection tolerance for convergence =  1.0000E-0S in

= Kaximum sllousble deflection = 1.0000E+01 in

Printing Options:

« Values of pilo-hesd deflection, bending moment, shear force, and
soil reaction are printed for full lsngth of pile.

= Printing Incxement {3pacing of outpue points) = 1

2ils 2 ies and Y
Pile Length - 307.70 in
Depth of ground aurface below top of puc - =-100.30 in
Slopa sngle of ground surface 25,00 deg.

Structural propexties of pile dofined using 2 pointa

Point Depth rilo Moment of Pile Modulus of
X Diematex Inartia Azes Blasticity
in in in**e 8q.4n 1bs/8q.in

1 0.0000  15.00000000 1242.5%000 176.7000 4300000.
2 500.0000  15.00000000 1242.3000 176.17600 4300000.

Soil snd Rock Lsyoring Information

The seil protile is modelled vsing & layers

Layer 2 is sand, p-y criteria by Reesec et al., 1374

Distanca from top of pile to top of layer - =100.300 in

Distancs from top of pile to bottom of layer » $1.700 da

Py subgrade modulus k for top of soil layer » .000 lbs/in"*3

p-Yy subgrsde modulus k £or dottom of layexr = +000 lbs/in**3

NOTE: 1Internsl dofavlt Values for p-y sub d du) will be for

the above sofl layer.

Layexr 2 {3 stiff clsy without free water

Olstance from top of pile to tep of layer - 92.700 in
Distance fxon top of pile to bottom of layer » 175.700 in

Laysr 3 ia send, p-y criteris by Reose et al., 1974

Distance from top of pile to tep of layer - 175.700 in
Distance from top of pile to bottom of layer = 235.700 in

p-y svbgrasde modulus k for top of soil layaz = +000 1bs/in**3
p-y subgrade modulus X for bottom of layer = 000 1bds/inv*3

Paga:

1
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NOTE: Intarnal defsult values for p-y subgrade modulus will be computed for
the above soil lsyer.

Layor 4 i3 silt with cohesion and friction

Dietance from top of pile to top of layer - 235.700 in
Distance from top of pile to bottom of layer = 295.700 in

p-y subgsade modulus k for top of soil layex = .000 lba/in**3
p-y subgrade modulus k for bottom of layer = 000 1bs/in**d

HOTE: Internal dafault values for p-y subgrade modulus will be computed for
tha sbove soil laysr.

Layer 5 is silt with cohesion and friction
Distence from top of pile Lo top of laysr - 295.700 in
Oistence from top of pile to bottom of layer = 301.700 in
-
-

p~y subgrade modulus Xk for top of soll layer .000 1bs/in
p-y subgrsde modulus X for botton of layer .000 1bs/in**3

NOTE: Internal default velues for p-y subgrade modulus will be computed for
the obove soil layer.

Layor 6 i3 3i)t with cohusion and friction
Distance from top of pile to top of layer
Distancc from top of pile to bottom of layar
p-y subgrade modulus k for top of soil laysr
p~y subgrade modulus k for bottom of layer

381.700 in
450,000 in
,000 Ibs/in®*3
.000 iba/sn**3

NOTE: Intersa) defsult valuos for p-y subgrade modulus will be computed for
the above soll layer. .

{Depth of lowest layer extends 142.30 in below pile tip)

CEfective Unit Wasght of Soil vs. Depth

pistribution of effective unit weight of soil with dapth
is defincd using 12 points

Depth X ELfC. Unit Weight

in 1ba/in*~32
-100.30 L07234
.70 .07234
31.70 07234
175.70 .07234
17%.70 .07234
235.70 07234
235,70 06940
295.70 06940
295.70 .07234
361,70 . 07234
381,70 . 03623
450.00 .03633

Sheer Strength of Soils

pistridbution of shear strongth pazemeters with depth
defincd using 12 points

Point Depth X Cohesion ¢ Angle of Friction
Ha in Ibs/in**2 Deg.
1 ~100.300 .00000 30.00
2 91,700 - 00000 30.00
3 91.700 6.25000 .00
4 375,700 6.25000 -00
5 175.700 .00000 30.00
[ 235.700 .00000 30.00
7 235.700 5.56000 25,00
1 295,700 5.56000 25,00
9 295.700 3,47000 32.00
10 382,700 3.47000 32.00
1 381.700 3.47000 32.00
12 450,000 3.47000 32.00

Notes:

{1) Cohesion = unjoxial comprossive ztrength for rock matezials.

12) Valuas of ESO arc rapozted fox clay strata.

{3) Default values will be generated for ESO when $input values aze 0.
(4) RQD end X_rm axo reported only for weak rock strata.

Loading Type

static loading ccriteria was used for computetion of p-y curves

Pile-head Loading and Pile~head Tinity Conditions

Hunber of loads specified = 1

Load Case Husber 1

pile~hesd boundary conditions are Displacemont and Slope {BC Type 3)
00 in

peflaction at pile haad - 1.000
slope st pils hesd - .000 in/in
Axisl load at pile head = $0000.000 ibs

Page: 2
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Computed Values of Load Distributlon and Dctloctlon
for Lateral Loading for Load Case Kusbor

?ile-head boundary conditions are Displacement and Slope (BC Type S)

Specified deflection at pilo hoad = 1.000000 in
Specified slope ar pile hesd - 0.000E+Q0 in/in
Specified axia)l load at pilec hoad = 90000.000 1ba
Oepth Daflect. Homent Shear Slope Tota) Soil Res
% » v s Stress -3
in in 1bs=in 1bs Rad,  1bs/in**2 1bs/in
0.000 1,000000 =3217124. 9893%.296) 0.0000 19928.5983  -§636.645)1
1.539  .999287  -3081002. $7932.1667 -.0003068 1%106.9330 -634.5367
3.077  .997210 ~2946306. 06511.1413 -.0017746 18293.8787 -672.7752
4.615% . 993827 ~2913085. 3526).0951 =.0026039 17489.7276 -631.2108
6,154 +369196  -2881387. 54704.0956 -.0033950 16694.7753 -709.8934
+983381  -2551264. £63677,3629 -.0041483 15909.3202 -728.623)
1976433 -2422763. 02541.3170  -.0040645 15133.6643  -747.9998
966413  -2295837, 81375.5776 -.0055439 14268.112¢ ~767.423$
4959375  -2170935. 80179.7849 -.0061870 13612.9726 -707.0942
.94937% =-2047510. 78933.4986  -.0067944 12868.5560 -807.0120
2930468  -1926014. 77696.3909 -.0073665 12135.1769 -927.1768
926708 -1606389. 76408.0855 -.0079039 11413.1526 «B47.5887
£924148 -1880717. 7508B.1765 -.0084071 10702.9036¢ ~968.2475
+800840 -1573024. 73736.2979  -.0088767 10004.4534 ~989.1534
.B96834  -1459373. 72352.0634 -.0053134  9318.42%4 «910.3063
L8721802 -1347618. 70935.0952 -.0097175  8645.058)  ~$31.7063
=1298414. €9485,013) -.010083%  7904.6757 ~953.3533
-113)218. €8001.4371 «.0104311 7337.6162 ~975.2473
-1026285. 66483.9872 -.0107417 6704.2184 -997.3903
-923672. 6€4932.2832 -.0110225 6084.8239 ~1019.7764
-823436. 63345.9452 -.0112740 5479.7772 -1042.4115
=725635. 61724.5930 -.0114971  4089.4259 -1065.293¢
-630326. 60067.8468 -.0116923  4314.1205 -10088.4227
-537568.  $8375.3263  -,0318604  3754.2144 -1111.7989%
~447420. 56646.6516 -~.0120023 3210.063%8 -1135.422)
«389942. 5488).4426 ~.0121185 2602.028) -1159.2922
-275194, $3079.3193  -.0122100 2170.4692 =-1163.409S
-193236. $1239.9017 ~.0122774 1675.7%22 -1207.7737
. -11412%. 49362.8097 ~.0123217 1190.2449 =-1232.3849
.625001 =37934.5797 47447.6633 ~-.0123435 738.3180 -1257.2432
«606002 35285.8154 45494.082¢  -.012343% 722,3307 -1202.3484
.587019 105489, 43501.6871  -.0123237 1145.9736 -1307.7007
568003 172553. 41470,0973  -,0122836 1550.9071 -=1333.3000
.549222 236475, 39418.1133  ~,0122247  1936.749¢ -1334.2125
.530487 297228, 37373.339% -,0121479  2303.4721 -1123.9266
-511843 354836, 135345.0573  «,0120540 2651.2074 -1312.7748
-493377 409323, 33334.5626 -.0119440 2980.1010 =-1300.8030
.475092 460714. 31343.0808 ~.0118187  3290.3107 -1289.0585
.457011 29371.7636  -.0116791  3582.0061 -1274.5898
-439158 27421.6872 ~.0115260  3855.3682 -1260.4461
-421545 25493.8515 -,0113603  4110.5862 -1245.6777
. 404200 23589.1785  ~.0111828  4347.8667 ~1230.3352
-397136 21708.%120 -.0109345  4567.4137 -1214.4701
370370 19052.6164 -.0107961 4769.4470 -1196.1339
1353916 16022.1765  -.0105684  4354.1%19 -1161.3784
.337789 16217.7976  ~,0103714  5121.08805 ~-1164.2555
322000 14440.0052  ~.0101487  5272.7507 -1146.8168
306561 12689.2450  ~.0099183  5407.0456 -1129.1136
1291482 10965,0869 ~-,0056818  $525.0132 -1111.1968
.276770 $270.2188  -.0094401  $626.9043 ~1093.1166
-26243% 7602.4548  ~.0091939 5712.9733 -1074.922¢
1240481 5962.7366 ~.0089440 5783.4767 -1056.6579
234314 4351.4956  -,0006911  5838.6727 -1037.9%03)
+221738 2777.6658  -,0084359  5870.0270 -1008.0245
1208957 1265.3351  -.0001791 5904.3650 -957.9563
-196571 ~170.6175  -,0079215 5916.0010 -909.7354
.184582 -1531.5337 ~.0076636 5914.4377 -860.4218
172990 -28)0.8284 -.0074061 5900.3656 -613.0298
4161794 -4033.9826 ~,0071495 5074.462¢ -766.6312
-15099) -5178.5370 -.008894¢ $837.3918%  -721.2523
4240579 -5981.311% -.0066424 5769.8040  -322.3289
130855 «6472.6710  ~.0063307 5737.4002 ~316.4220
120915 -6954.6622 -,0061427 5680.2670 -310.410%
36.926 .1)1654 -7427.7192 ~.0058975  S618.4927 -304.2878
968.464 4102769 -7891.0623 -.0056553 5552.1671  -298.0433
100,003 - 094283 -.0054165 5481.30820 -291.668¢
101.542 . 086102 ~-.0051011  5406.2315 ~295.1441
103.000 ,078311 798095. =-9221.96)11 -.0043493 5326.8118 -278.4609%
104.826  ,070873 784247, -9645.0939%  -.0047215  5243.2214  -271.5581
106.156 ,063783 769724. -10057.5124 -.0044970 5155.5617 -164.5327
107.695  ,057033 754545, -10439.8833 -.0042783 5063.9373  -257.2364
109,233 -050818 730727. =10848.824) -.0040633 4968.4560 ~249.6739
110.772 044530 722289. -11226.8902 -.0038530 4B69.2236 ~241.7997
112.311 +039763 705249, -11592.5567 -,0036474 4766.3746 -233.5549
697629. -11945.1926 -.0034469 4660.0130 -224.8603
669448, -12284.0222 -.0032515  4550.2731  -215.6071
650731, -12608,0657 -.0030814  4437.2916 -205.639%
631501, -12916.0412 -.0028768  4321.2154 -194.7192
611785, -13206.1697 -.0026978  4202.2052 -~182.4845
$91613. -13475.9271 -.0025245  4080.4407 ~168. 1052

0023571  3956.1300
0021957  3829.5345
0020404  3701.0216
0018912 3572.6237
£0017481  3445.0802
+0016110  3321.1050
«0014797  3199.5008
0013543  3078.2178

$71019, -13721.0122
550048, -13932.7778
520756, -14015.7905
507484, -13907.0287
486487, -13699.1746
465018, -13463.9722
445505, -13210,3021
425579, -12942,7039

RN

135. 406055. -12664.0528 .0012346  2960.3742
136.927 -.016826 386952. -12376.3716 10011204  2845.0665
138.465 =.018484 368283, -12001.1798 0010117  2732.3753
140.004 -.019939 35005%. -11779.6693 0009082  2622.3686
141.542 -.02125% 332289, -11472.8091 .0008100  2515.1045
143.081 -.022432 31498). -11161.4045 .0007168  2410.6330
144.619 -.023485 290144, ~10046.1308 0006295  2308.9970
146,156 -.024365 281782, -10527.6011 -0005450  2210.2336
147.696 -.025142 265901. ~10206.3060 -.0004862 2114.3743
149.235 -.023800 250506, ~-9862,7078 -.0003916  2021.4466
150.773 -.026347 235600. -9557.2116 -.0003218  1931.4734
152.112 -.028790 22)188. -9230.180% -.0002561 1B4ad.4743

124.3307
145.95%9
159.7995

1!4 9959
197.8575
201.0507
203.7652
206.0700
208.0167
209.6548
211.0126
2)2.1220
213.0072
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153.850 -.027135 207270, -0901.9450  -,0001944 1760.4653 213. 60609
155.388 -.027388 193850. -~0572.8030 -,0001366 1679.45%4 214.1650

186.927 120929, -$243.020! 2660E-05  1601.4672 214.5107
158,465 168509, ~7912.87 .23¢02~05  1526.4962 214.6796
160.004 156590. -7582,5715 1.4460E-05  145¢.5520 214.7033
161.542 145174, -7252.3358 5,7908E~05  1383.6376 214.5924
163.08) -.027477 134258, -6922.3672 9.81415-05 1319,7543 214.3560
164,619 -.027296 123846, -6392.0526 -0001353  1256.5014 214.0024
166.150 -.027061 113935, -6263.9665 .0001695 1197.0762 213.5380
167.696 -.02677¢ 104525, ~3935.8731 .0002010 1140,2746 212.9720

169,235 -.026442 95614.9757 .0002290  1086.4906 212.3077
170.773 ~-.026067 287203.4873 .0002861 1035.71M 211.5513
172,312 -.025654 79289.2599 -4957.8507 0002801 987.9452 210.7074
173,051 -.025203 71870.6117 -4634.3907 . 000301y 943.1645 209,7801
175.389 -.024725 64945.6437 -4312.4105 «0003216 801,388 208.7733
176.920 -.024216 $6512.2408 -4068.1290 . 0003393 062,.5305 108.7950

178.466 -.023681 52334.0369 -3$01.08964 - 0003553 825.2378 107.3021
100.005 -.023123 46407.7203 -3738.0737 - 0003695 769,464
181.543 -.022544 40729.6535 -3576.0802 - 0003821 755.1909
103,082 -.021947 35295.8551 <~3410.5204 . 0003930 722.3913
184.620 -.021335 30102.0301 -3263.1048 . 0004024 691.0403
186.159 ~-.020709 25143.5917 ~-3111.0497 - 0004104 661.1100
107.697 -.020072 20415.6634 -2962.2770 - 0004169 632.5714

189.236 -.019426 15913.193%6 ~2817.0178 « 0004222 605.393¢
190.774 -.018773 11630.8075 -2675,4054 « 0004261 579.543%

192,313 -~.010113  7562.%674 ~2537,5631 0004289 554.9096
193.851 -.017453  370).9511 -2403.6003 - 0004305 $31. 6957
195.390 -.01679%0 47,8047 ~2273.6142 «0004311 509.6268
196.920 -,016127 -3411.3330 -2147.6894 . 0004306 529.9294
199,467 -.015465 -6679.0155 -2025.09%7 -0004291 549.6597
200,005 -.014806 -$763.6617 -1908.3031 . 0004262 $68.2747
201,543 -.014152 -12669.845% -1794,9521 . 0004235 $85.8150
203,002 -.013503 -15404.2167 -1605.8843 - 0004195 602.3211
204.620 -.012861 -17973.4200 -1501.1273 . 0004147 617.8297
206.159 -.012327 -20364.1820 -1480,6954 « 0004092 632,3812
207.697 ~-.011602 -22642.6560 -1304.6044 - 0004030 646.015)
209.236 -.010987 -24756.2027 -1292.8424 - 0003961 656.7717
210.774 -.010383 -26730.6751 -1205.399% . 0003987 670, 6900
212.313 -.003791 -28572.8673 ~1122.2547 . 0003908 601. 80939
213.851 ~-.009212 -30289.2972 -1043.376) .000372) €92.1706
215.390 -.006646 -32006.4334  ~968,7247 » 0603633 01,0213

216.920 ~.000094 -33370.6812 -854.2517 . 0003539 720.7705
210,467 -,007557 -34740.3702 ~831.9010 . 0003441 719.0866
220.005 ~.007035 -36025.7409 -76G9.6081 . 0003333 726.79M
221.544 -.006529 -37209.9327 -711.300% « 0003234 733.939
223.083 ~,006040 -38303.9720 -~656.8397 - 0003125 740, 5430
224.621 -~.005567 -39316.7604 -606.3176 -0003013 746.6624
226.180 ~,005113 -40253.0636 -~555.4605 . 0002899 7%2. 140
227.698 -.004675 -41118.5002 -516.2277 . 0002782 757.5981

229.237 ~-.004257 -41918.5314 -476.5115 - 0002662 762.3672
230.775 -.003056 -42656.4505 -440.1300 0002540 766.633%
232.314 -.0034735 ~43143.3720 -407.1667 . 0002417 770.967
233.852 -.003113 -43978.22%6 -377.2912 - 0002291 774.8000
235.391 -,002770 -44567.7390 -350.4386 1 0002163 778.3584
236.929 -.002447 -45116.4360 -170.4003 . 0002034 781.6705
238,468 -.002144 ~45148.6416 116.0298 - 0001504
240.006 -.001061 -44812.1479 339.3767 « 0001775
241.545 -.001598 -44153.5283 $33,3931 . 0001647
243.083 -.001354 -43216.4989 699.9475 . 0001522
244.622 -.001130 -42041.9078 840.9088 . 0001398
246,160 -.00092¢ -40667.7471 938.1223 +0001279
247.699 =-.000736 -39129.1861 1053.4172 0001164

249.237 -.000566 ~37450,6212 11208.5763 + 0001054
250.775 ~,000412 ~35685,.742) 1185.3353 9.4857L-05
252.314 -.000274 -33837.6114  1225.3767 0.4047E-05
253.852 =-.000151 -31938.7546 1250.3168 7.53762-05
258,391 -4,222-05 -30011.2606 1261.7062 6.6457L-05
256.930 5.34E-05 -28074.8884  1261.023) 5.¥093E-05
258.460  .000137 -26147.1805 1249.669% 5.0296L-0%
260,007  .000200 -24243.5800 1228.9717 4.3031Z-05
261.545  .000269 -22377.5513  1200.1745 3.6319E-05
263,084 .000320 ~20560.700% 1164.4440 3.01386E-05
264.622 .000362 -18802.9002 1122.8700 2.4465E-05
266,161  .000395 -17122.4061 1076.4586 1.92985-05
267.699  .000421 -154595.9811  1026,1423 1.4603£-05
269,238  .000440 -1335%,0101 972.7774  1.03628-03 593,597
270.776  .000453 -12505,6145 $17.1473  6.55158-06 5B4.B24S
272,315 .000460 -11130.7622 859.9653  3.14722-06
273.6853  .000463 -9660.3730 801.8773 1.23718~07
275.392  .000461 -8671.419% 743.4656 ~2.5445E-06 561.6804
276.930  .000435 -7372.0247 685.2519 ~4.80322-06 $55.0442
278.4639 ,000446 -~6561.5476 627.7011 ~6.9182E-06 548.9442
290.007 +000434 ~5638.6726 571.2251 -0.67482-06 543.3741
201.546  .000419 -40801.4855 516.1860 ~1,0178E-05 $38.3207
263. 084 . 000402 -4047.5471 462.9036 -1.1452E-05 $33.7697
204.623 .000384 ~3373.9597 411.6515 ~1.2521E-05 529.7038
286.161 000364 -~2777.4202 162, 6600 -1.3406E-05 $26.1030
287.700 .000342 -2254.318) 316.1601 ~1.41318-05 $22.9454
209.238 .000320 ~1800.6905 272.2997 -1.47158-05 $20.2072
290.777 .000297 -1412.3742 231.2355 -1.5177E~0% 517.8633
292.31%  .000274 -1084.9759 193.0920 ~1.55378-05 $15.8870
293.854 .00024%  -013,9276 157.9730 -1.58102-05 514.2509

295,392 .000225 -59%4.5122 125.9690 ~1.6023E-05 512.9265 -12.7778
296.930  .000200 -421.8866 100.3326 ~1.61595-05 511.8045 -13.5487
298.469 .000175 -281.31)7 78.5610 ~1.6261Z-03 511.0359 -14,7537
300,007 .000150  -173.6513 $7.427) ~1.6326E-05 510.3901 ~12.7197
301.546 .000125 -100.0893 39. 4470 -1.63662-05 508.9420 -10.6528
303.004 9.97E-05 -49.7383 24,6715 -1.63082-08 509.6381 ~8.5550
304.623 7.45E-05 -19.6367 13,1433 ~1,6398E-05 $09.4564 -6.4305
306.161 4.93E-05 -4.7583 4.9057 ~1.64012-05 509, 3666 ~4.2781
307.700 2.40£-05 0.0000 0.0000 ~1,6402E-05 509.337% ~2.0991

Qutput Verificationt

Computed forces and moments are within specified convergence limits,

Output Summazy for Load Case Ho. 1r
Pilo-head doflection = 1.00000000 1n
Computed slope 3t pile hesd - ~.00001960
Haximum bending moment - =3217124. 1bs-in
Maximum sheaz fozes - 88319.29607 1bs
Depth of maximum bending moment = 0.00000 in
Depth of max$mum shear forca - 0.00000 in
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