This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Ninyo & Moore
should be contacted if the reader requires additional information or has questions regarding the

content, interpretations presented, or completeness of this document.

This report is intended for design purposes only. It may not provide sufficient data to prepare an
accurate bid by contractors. It is suggested that the bidders and their geotechnical consultant
perform an independent evaluation of the subsurface conditions in the project areas. The
independent evaluations may include, but not be limited to, review of other geotechnical reports
prepared for the adjacent areas, site reconnaissance, and additional exploration and laboratory

testing.

Our conclusions, recommendations, and opinions are based on an analysis of the observed site
conditions. If geotechnical conditions different from those described in this report are
encountered, our office should be notified, and additional recommendations, if warranted, will be
provided upon request. It should be understood that the conditions of a site could change with
time as a result of natural processes or the activities of man at the subject site or nearby sites. In
addition, changes to the applicable laws, regulations, codes, and standards of practice may occur
due to government action or the broadening of knowledge. The findings of this report may,
therefore, be invalidated over time, in part or in whole, by changes over which Ninyo & Moore has

no control.

This report is intended exclusively for use by the client. Any use or reuse of the findings,
conclusions, and/or recommendations of this report by parties other than the client is undertaken

at said parties’ sole risk.
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APPENDIX A

BORING AND TEST PIT LOGS

Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following method.

Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory borings.

The samples were bagged and transported to the laboratory for testing.

The Standard Penetration Test (SPT) Sampler

Disturbed drive samples of earth materials were obtained by means of a Standard
Penetration Test sampler. The sampler is composed of a split barrel with an external diameter
of 2 inches and an unlined internal diameter of 1.4 inches. The sampler was driven into the
ground 18 inches with a 140-pound hammer falling freely from a height of 30 inches in general
accordance with ASTM D 1586. The blow counts were recorded for every 6 inches of
penetration; the blow counts reported on the logs are those for the last 12 inches of
penetration. Soil samples were observed and removed from the sampler, bagged, sealed and
transported to the laboratory for testing.

Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following method.

The Modified Split-Barrel Drive Sampler

The sampler, with an external diameter of 3 inches, was lined with 1-inch-long, thin brass
rings with inside diameters of approximately 2.4 inches. The sampler barrel was driven into
the ground with the weight of a hammer of the drill rig in general accordance with ASTM
D 3550. The driving weight was permitted to fall freely. The approximate length of the fall, the
weight of the hammer, and the number of blows per foot of driving are presented on the boring
logs as an index to the relative resistance of the materials sampled. The samples were
removed from the sampler barrel in the brass rings, sealed, and transported to the laboratory
for testing.
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Soil Classification Chart Per ASTM D 2488 Grain Size

Secondary Divisions . Approximate
Primary Divisions Description !
Size
Group Name
CLEAN GRAVEL | ew well-graded GRAVEL Boulders > 12 > 12 basketenll oo
o/ fi 0 -
less than 5% fines f GP poorly graded GRAVEL
el  GW-GM | well-graded GRAVEL with silt Cobbles 3.1 3.1 Fist-sized to
GRAVEL GRAVEL with i basketball-sized
more than DU ALW' GP-GM | poorly graded GRAVEL with silt
50% of ; :
CLASSIFICATIONS [ . » » Thumb-sized to
(57 - - Coarse 3/4-3 3/4-3 L
ﬁzitrizi 5% 10 12% fines ,;2 GW-GC well-graded GRAVEL with clay fist-sized
retained on GP-GC | poorly graded GRAVEL with clay Gravel
No. 4 sieve ) » » Pea-sized to
. Fine #4 - 3/4 0.19-0.75 .
GRAVEL with GM silty GRAVEL thumb-sized
COARSE- FINES GC clayey GRAVEL _
GRAINED more than , | Rock-salt-sized to
12% fines % ] Coarse | #10-#4 0.079 - 0.19 ca-sized
SOILS £ GC-GM silty, clayey GRAVEL P
more than
o ; SwW well-graded SAND _si
52 :ertazlgzd CLEAN SAND Sand | Medium | #40-#10 |0017-0079" | Sudarsized o
o less than 5% fines | SP poorly graded SAND
sieve :
G SW-SM well-graded SAND with silt Fine #200 - #40 0(.)0(())123’— F:lnjt;:fi;ezi éo
SAND SAND with 1 s ’ )
50% or more DUAL SP-SM poorly graded SAND with silt
of coarse | CLASSIFICATIONS [ . . Passing " Flour-sized and
fraction 5% to 12% fines SW-SC well-graded SAND with clay Fines #200 < 0.0029 smaller
passes . .
No. 4 sieve SP-SC poorly graded SAND with clay
SM silty SAND Plasticity Chart
SAND with FINES F
more than : sC clayey SAND
12% fines
SC-SM silty, clayey SAND
CL lean CLAY R
o /
SILT and INORGANIC ‘ ‘ ’ ML SILT ; H or OH /
CLAY . o or
liquid limit CL-ML silty CLAY 2 ,/
9 =
FINE-  |'6ssthan 50% OL (PI > 4) organic CLAY s
GRAINED ORGANIC -
OL (Pl <4) organic SILT o CLoroL MH or OH
SOILS = P
50% or 7 cH fat CLAY Q //
more passes SILT and INORGANIC : 710y o
) ; CL - ML ML L
No. 200 sieve CLAY MH elastic SILT 4t Or o
liquid limit OH (plots on or .
50% or more ORGANIC above “A’-line) organic CLAY
0,
. OH (plots organic SILT LIQUID LIMIT (LL), %
elow “A’-line)
Highly Organic Soils PT Peat

Apparent Density - Coarse-Grained Soil

Spooling Cable or Cathead Automatic Trip Hammer

Consistency - Fine-Grained Soil

Apparent

SPT Modified SPT Modified

SPT Modified SPT Modified

Density (blows/foot) ?ISE:VZ?:;%I (blows/foot) ?ISE:VEI?JE?)I (blows/foot) ?ISESVSBI?;;%I (blows/foot) ?32&3?;;%‘
Very Loose <4 =8 =3 <5 Very Soft <2 <3 <1 <2
Loose 5-10 9-21 4-7 6-14 Soft 2-4 3-5 1-3 2-3
Medum 11-30 22-63 8-20 15-42 Firm 5-8 6-10 4-5 4-6
Stiff 9-15 11-20 6-10 7-13
Dense 31-50 64 -105 21-33 43-70 Very Stiff 16-30 21-39 11-20 14-26
Very Dense > 50 > 105 >33 >70 Hard > 30 > 39 > 20 > 26

NI”yH&M““‘.E USCS METHOD OF SOIL CLASSIFICATION
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SAMPLES

BORING LOG EXPLANATION SHEET

DEPTH (feet)
BLOWS/FOOT
MOISTURE (%)

DRY DENSITY (PCF)
SYMBOL
CLASSIFICATION
US.CS.

Bulk
Driven

o

Bulk sample.

Modified split-barrel drive sampler.

No recovery with modified split-barrel drive sampler.

I Sample retained by others.

—! Standard Penetration Test (SPT).

No recovery with a SPT.

l XXIXX Shelby tube sample. Distance pushed in inches/length of sample recovered in inches.

No recovery with Shelby tube sampler.

H Continuous Push Sample.

Seepage.
Groundwater encountered during drilling.
Groundwater measured after drilling.

10

I R <R}

SM MAJOR MATERIAL TYPE (SOIL):

Solid line denotes unit change.

CL Dashed line denotes material change.

Attitudes: Strike/Dip

b: Bedding

c: Contact

15 j: Joint

f. Fracture

F: Fault

cs: Clay Seam

s: Shear

bss: Basal Slide Surface
sf: Shear Fracture

sz: Shear Zone

sbs: Shear Bedding Surface

The total depth line is a solid line that is drawn at the bottom of the boring.

20

. . |
Ni”y” «/oore BORING LOG
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n
§ n DATE DRILLED 8/9/23 BORING NO. B-1
= = ) Z
3 g 'g S % § © | GROUND ELEVATION 372" (MSL) SHEET 1 OF 2
w <0
= L o = (@] G, e
E g E (£ g i 8 METHOD OF DRILLING 6" Solid Flight Auger (Native Drilling)
o o 3 2] w % =)
UDJ = (- o Q < DRIVE WEIGHT 140 Ibs. (Spooling Cable - DROP 30"
a5 ¢ | 2| & o
e SAMPLED BY VAM LOGGED BY VAM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
CL FILL:
Reddish yellow, moist, very stiff, sandy lean CLAY; few gravel.
Reddish brown.
24
10
] 13 14.8 | 107.3 Dark brown; stiff.

CL VERY OLD ALLUVIAL FAN DEPOSITS:
Reddish yellow, moist, hard, sandy lean CLAY; trace gravel.

37 14.5 | 108.1

20 *—!

CcL |Reddish yellow, moist, hard, sandy lean CLAY.

sc | Reddish yellow, moist, very dense, clayey SAND.

%0 7—. 50/5"

CcL |Reddish yellow, moist, hard, sandy lean CLAY.

sc |Red, moist, very dense, clayey SAND.

) YORBA LINDA BOULEVARD IMPROVEMENTS
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n
§ n DATE DRILLED 8/9/23 BORING NO. B-1
= = ) Z
3 g 'g S % § © | GROUND ELEVATION 372" (MSL) SHEET 2 OF 2
w < ¥
= L o = (@] G, e
E g E ‘£ g i 8 METHOD OF DRILLING 6" Solid Flight Auger (Native Drilling)
o o 3 2] w % =)
UDJ j—.;; ,g a g E S DRIVE WEIGHT 140 Ibs. (Spooling Cable - DROP 30"
(=) o ]
e SAMPLED BY VAM LOGGED BY VAM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
40 i 50/5" 22 SC |VERY OLD ALLUVIAL FAN DEPOSITS: (Continued)

\Red, moist, very dense, clayey SAND.

Total Depth = 40.9 feet.

Groundwater not encountered during drilling.
Backfilled with on-site soil on 8/9/23.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

50

60

70
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0
§ n DATE DRILLED 8/9/23 BORING NO. B-2
= = ) Z
3 g 'g S % § © | GROUND ELEVATION 375' + (MSL) SHEET 1 OF 2
w < ¥
= L o = (@] G, e
E g E (£ g i 8 METHOD OF DRILLING 44" Solid Flight Auger (Native Drilling)
o o 3 2] w % =)
UDJ = (- o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 © | 2| & o
e SAMPLED BY VAM LOGGED BY VAM REVIEWED BY MLP
DESCRIPTION/INTERPRETATION
SC FILL:
Reddish yellow, moist, medium dense, clayey SAND; asphalt fragments.
26

SC VERY OLD ALLUVIAL FAN DEPOSITS:
Light brown, moist, very dense, clayey SAND; iron oxide staining.

10
1 80/9" | 13.6 | 118.6

50/3" Red to reddish brown.

20
Dense.

CcL |Reddish yellow, moist, hard, sandy lean CLAY.

66 17.5 | 114.8

| 37
i 60 16.2 | 113.8
30
44
sc |Reddish yellow, moaist, very dense, clayey SAND.
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]
§ o DATE DRILLED 8/9/23 BORING NO. B-2
= = ) Z
3 g 'g S % § © | GROUND ELEVATION 375' + (MSL) SHEET 2 OF 2
L <0
= L o = (@] G, e
E g E ‘£ g i 8 METHOD OF DRILLING 44" Solid Flight Auger (Native Drilling)
o o 3 2] w % =)
UDJ j—.;; ,g a g E S DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
(=) o ]
e SAMPLED BY VAM LOGGED BY VAM REVIEWED BY MLP

DESCRIPTION/INTERPRETATION
SC VERY OLD ALLUVIAL FAN DEPOSITS: (Continued)
Reddish yellow, moist, very dense, clayey SAND.

Total Depth = 41.5 feet.

Groundwater not encountered during drilling.

Backfilled with on-site soil on 8/9/23.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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70
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APPENDIX B

Laboratory Testing

Ninyo & Moore | Yorba Linda Boulevard Widening, Yorba Linda, California | 212354001 | July 26, 2024



APPENDIX B

LABORATORY TESTING

Classification

Soils were visually and texturally classified in adherence to the Unified Soil Classification System
(USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on the logs
of the exploratory borings and test pits in Appendix A.

In-Place Moisture and Density Tests

The moisture content and dry density of relatively undisturbed samples obtained from the
exploratory borings were evaluated in general accordance with ASTM D 2937. The test results
are presented on the logs of the exploratory borings in Appendix A.

Gradation Analysis

A gradation analysis test was performed on a selected representative soil sample in general
accordance with ASTM D 6913. The grain-size distribution curve is shown on Figure B-1. This
test result was utilized in evaluating the soil classification in accordance with the USCS.

200 Wash

An evaluation of the percentage of particles finer than the No. 200 sieve on selected soil samples
was performed in general accordance with ASTM D 1140. The results of the tests are presented
on Figure B-2.

Atterberq Limits

Tests were performed on a selected representative fine-grained soil sample to evaluate the liquid
limit, plastic limit, and plasticity index in general accordance with ASTM D 4318. These test results
were utilized to evaluate the soil classification in accordance with the USCS. The test results and
classifications are shown on Figure B-3.

Direct Shear Tests

Direct shear tests were performed on relatively undisturbed samples in general accordance with
ASTM D 3080 to evaluate the shear strength characteristics of the selected materials. The
samples were inundated during shearing to represent the adverse field conditions. The test results
are shown on Figures B-4 and B-5.

Expansion Index Test

The expansion index of a selected material was evaluated in general accordance with ASTM
D 4829. The specimen was molded under a specified compactive energy at approximately
50 percent saturation (plus or minus 1 percent). The prepared 1-inch thick by 4-inch diameter
specimen was loaded with a surcharge of 144 pounds per square foot and were inundated with
tap water. Readings of volumetric swell were made for a period of 24 hours. The results of this
test are presented on Figure B-6.

Soil Corrosivity Tests

Soil pH and resistivity tests were performed on a representative sample in general accordance
with California Test (CT) 643. The soluble sulfate and chloride contents of the selected sample
were evaluated in general accordance with CT 417 and CT 422, respectively. The test results are
presented on Figure B-7.

R-Value

The resistance value, or R-value, for site soils was evaluated in general accordance with
California Test (CT) 301. Samples were prepared and evaluated for exudation pressure and
expansion pressure. The equilibrium R-value is reported as the lesser or more conservative of
the two calculated results. The test results are shown on Figure B-8.
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B-1 0.0-5.0 -- - - - - - - - 50 CcL
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913
FIGURE B-1

GRADATION TEST RESULTS
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212354001 Fig B-1_SIEVE w No 8 @ B-1 0.0-5.0




SAMPLE PERCENT PERCENT USCS

SAMPLE

LOCATION DE(Z;I'H DESCRIPTION P:SOS-IEG P"fgszlgf s(:;:t;)
B-1 24.0-25.5 SANDY LEAN CLAY 100 62 CL
B-2 10.0-11.5 CLAYEY SAND 99 34 SC
B-2 25.0-26.5 SANDY LEAN CLAY 100 66 CL
B-3 0.0-3.0 CLAYEY SAND 89 41 SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140

NO. 200 SIEVE ANALYSIS TEST RESULTS

Mll-qﬂ & Mﬂﬁ\‘e YORBA LINDA BOULEVARD IMPROVEMENTS
i 3 B, A YORBA LINDA, CALIFORNIA

212354001 | 7/24
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

- FIGURE B-3

° ATTERBERG LIMITS TEST RESULTS
M’yﬂ &M““re YORBA LINDA BOULEVARD IMPROVEMENTS

YORBA LINDA, CALIFORNIA
212354001 | 7/24
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SANDY LEAN CLAY ——e— B-1 15.0-16.5 Peak 330 28 CL
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080
FIGURE B-4

DIRECT SHEAR TEST RESULTS
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0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

NORMAL STRESS (PSF)

Depth Shear Cohesion Friction Angle Soil Type
(ft) Strength (psf) (degrees) yp
27.5-29.0 Peak 774 26 CL
27.5-29.0 Ultimate 420 27 CL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080

DIRECT SHEAR TEST RESULTS

YORBA LINDA BOULEVARD IMPROVEMENTS
YORBA LINDA, CALIFORNIA
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212354001 Fig B-5_DIRECT SHEAR @ B-2 27.5-29.0




INITIAL FINAL
SAMPLE SAMPLE MOISTURE COMPACTED DRY| MOISTURE VOLUMETRIC EXPANSION POTENTIAL
LOCATION DEPTH (ft) (percent) DENSITY (pcf) (percent) SWELL (in) INDEX EXPANSION
e —
B-1 35 Low

- 0.0-5.0 10.0 107.5 201 0.035

PERFORMED IN GENERAL ACCORDANCE WITH [] UBC STANDARD 18-2 ASTM D 4829

- FIGURE B-6

. EXPANSION INDEX TEST RESULTS
Nlnya &M““‘.e YORBA LINDA BOULEVARD IMPROVEMENTS

YORBA LINDA, CALIFORNIA
212354001 | 7/24

Geotechnical & Environmental Sciences Consultants

212354001 Fig B-6_EXPANSION INDEX @ B-1



SULFATE CONTENT ? CHLORIDE
SAMPLE SAMPLE

RESISTIVITY '
LOCATION DEPTH (ft)

CONTENT ®
(ohm-cm)
(A (ppm)

B-2 0.0-5.0 8.8 656

80 0.008 125

' PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643

PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 417
PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 422

2

3

" CORROSIVITY TEST RESULTS
Nlﬂ.ya&M““re YORBA LINDA BOULEVARD IMPROVEMENTS
Geotechnical & Environmental Sciences Consultants YORBA LINDA’ CALIFORNIA

212354001 | 7/24

212354001 Fig B-7_CORROSIVITY @ B-2



B- 3.0-5.0

SAMPLE LOCATION SAMPL(E)DEPTH SOIL TYPE R-VALUE
|
3 CL 12

B-4 0.0-5.0 SC 22

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2844/CT 301

- FIGURE B-8

R-VALUE TEST RESULTS

/Vin.ya & /V\n are

Geotechnical & Environmental Sciences Consultants

YORBA LINDA BOULEVARD IMPROVEMENTS
YORBA LINDA, CALIFORNIA

212354001 | 7/24

212354001 Fig B-8_R-VALUE TBL




APPENDIX C

CIDH Pile Design Plots
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LPile for Windows, Version 2022-12.005
Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method

© 1985-2022 by Ensoft, Inc.
All Rights Reserved

This copy of LPile is being used by:

Ninyo & Moore

Irvine

Serial Number of Security Device: 164290066

This copy of LPile is licensed for exclusive use by:
Ninyo & Moore, Irvine, CA

Use of this software by employees of Ninyo & Moore

other than those of the office site in Irvine, CA
is a violation of the software license agreement.

Path to file locations:
\Projects\200000 - Irvine\212350 - 212399\212354\212354001\Electronic Project File\Data Analysis & Calculations\Pile Design\Update 10-12-23\

Name of input data file:
Lpile 24in CIDH_fill.lpi2d

Name of output report file:
Lpile 24in CIDH_fill.1lpl2o

Name of plot output file:
Lpile 24in CIDH_fill.1lp12p

Name of runtime message file:
Lpile 24in CIDH_fill.lpi2r



Date: October 18, 2023 Time: 13:22:06

Project Name: Yorba Linda Widening
Job Number: 212354001

Client:

Engineer: JKP

Description:

Computational Options:
- Conventional Analysis

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

Analysis Control Options:

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

Loading Type and Number of Cycles of Loading:
- Static loading specified

- Use of p-y modification factors for p-y curves not selected

- Analysis uses layering correction (Method of Georgiadis)

- No distributed lateral loads are entered

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



Input of moment resistance at the pile tip not selected
Computation of pile-head foundation stiffness matrix not selected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Output Options:
- Output files use decimal points to denote decimal symbols.
- Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points) = 1
- No p-y curves to be computed and reported for user-specified depths
- Print using wide report formats

Number of pile sections defined = 1
Total length of pile = 20.000 ft
Depth of ground surface below top of pile = 3.0000 ft

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

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

Depth Below Pile
Point Pile Head Diameter
No. feet inches
1 0.000 24.0000
2 20.000 24.0000

Pile Section No. 1:

Section 1 is a round drilled shaft, bored pile, or CIDH pile
Length of section = 20.000000 ft
Shaft Diameter = 24.000000 in



The soil profile is modelled using 2 layers

Layer 1 is stiff clay without free water

Distance from top of pile to top of layer = 3.000000 ft
Distance from top of pile to bottom of layer = 8.000000 ft
Effective unit weight at top of layer = 120.000000 pcf
Effective unit weight at bottom of layer = 120.000000 pcf
Undrained cohesion at top of layer = 1500. psf
Undrained cohesion at bottom of layer = 1500. psf
Epsilon-50 at top of layer = 0.0000
Epsilon-50 at bottom of layer = 0.0000

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

Layer 2 is stiff clay without free water

Distance from top of pile to top of layer = 8.000000 ft
Distance from top of pile to bottom of layer = 30.000000 ft
Effective unit weight at top of layer = 120.000000 pcf
Effective unit weight at bottom of layer = 120.000000 pcf
Undrained cohesion at top of layer = 3000. psf
Undrained cohesion at bottom of layer = 3000. psf
Epsilon-50 at top of layer = 0.0000
Epsilon-50 at bottom of layer = 0.0000

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

(Depth of the lowest soil layer extends 10.000 ft below the pile tip)

Layer Soil Type Layer Effective Cohesion E50
Num. Name Depth Unit Wt. or
(p-y Curve Type) ft pcf psf krm
1 Stiff Clay 3.0000 120.0000 1500. default
w/o Free Water 8.0000 120.0000 1500. default
2 Stiff Clay 8.0000 120.0000 3000. default

w/o Free Water 30.0000 120.0000 3000. default



Number of loads specified = 2

Load Load Condition Condition Axial Thrust
No. Type 1 2 Force, 1bs

1 4 y = 0.250000 in M = 0.0000 in-1lbs 75000.
2 4 y = 0.500000 in M= 0.0000 in-1lbs 75000.

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

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

Pile Section No. 1:

Length of Section = 20.000000 ft

Compute Top y
vs. Pile Length

Run Analysis



Shaft Diameter = 24.000000 in

Concrete Cover Thickness (to edge of long. rebar) = 3.000000 in
Number of Reinforcing Bars = 8 bars
Yield Stress of Reinforcing Bars = 60000. psi
Modulus of Elasticity of Reinforcing Bars = 29000000. psi
Gross Area of Shaft =  452.389342 sq. in.
Total Area of Reinforcing Steel = 6.320000 sq. in.
Area Ratio of Steel Reinforcement = 1.40 percent
Edge-to-Edge Bar Spacing = 5.505618 in
Maximum Concrete Aggregate Size = 0.750000 in
Ratio of Bar Spacing to Aggregate Size = 7.34

Offset of Center of Rebar Cage from Center of Pile = 0.0000 in

Axial Structural Capacities:

Nom. Axial Structural Capacity = ©.85 Fc Ac + Fy As = 1895.836 kips
Tensile Load for Cracking of Concrete = -206.670 kips
Nominal Axial Tensile Capacity = -379.200 kips

Reinforcing Bar Dimensions and Positions Used in Computations:

Bar Bar Diam. Bar Area X Y
Number inches sq. in. inches inches

1 1.000000 0.790000 8.500000 0.00000
2 1.000000 0.790000 6.010408 6.010408
3 1.000000 0.790000 0.00000 8.500000
4 1.000000 0.790000 -6.01041 6.010408
5 1.000000 0.790000 -8.50000 0.00000
6 1.000000 0.790000 -6.01041 -6.01041
7 1.000000 0.790000 0.00000 -8.50000
8 1.000000 0.790000 6.010408 -6.01041

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero = 5.506 inches
between bars 6 and 7.

Ratio of bar spacing to maximum aggregate size = 7.34

Concrete Properties:

Compressive Strength of Concrete = 4000. psi



Modulus of Elasticity of Concrete

Modulus of Rupture of Concrete

Compression Strain at Peak Stress
Tensile Strain at Fracture of Concrete

Maximum Coarse Aggregate Size

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

Number

Axial Thrust Force
kips

= concrete in section has cracked in tension.

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

3604997.
-474.34165
0.001886
-0.0001154
0.750000

psi
psi

in

=1

= ACI 318 criteria for tension-controlled section met, tensile strain in
reinforcement exceeds 0.005 while simultaneously compressive strain in
concrete more than 0.003. See ACI 318-14, Section 21.2.3.

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

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

Axial Thrust Force =

Bending
Curvature
rad/in.

Depth to

Axis
in

Max Comp
Strain
in/in

M

ax Tens
Strain
in/in

Max Conc
Stress

ksi

Max Steel Run
Stress Msg

ksi

.00000125
.00000250
.00000375
.00000500
.00000625
.00000750
.00000875
.00001000
.00001125
.00001250

OO0

75.000 kips

Bending Bending
Moment Stiffness

in-kip kip-in2
91.7738476 73419078.
183.5523882 73420955.
275.3145893 73417224.
366.8989625 73379792.
458.1303610 73300858.
548.9466710 73192889.
639.3249123 73065704.
729.2547251 72925473.
818.7310241 72776091.
818.7310241 65498482.

.1819864
.6076561
.7568237
.3353580
.8840984
.9173567
.2272510
.7099344
.3077557
.1290544

0.00005148
0.00006652
0.00008159
0.00009668
.0001118
.0001269
.0001420
.0001571
.0001722
.0001641
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-0.
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.00002148
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00002332
00003822
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.2147269
.2759171
.3367194
.3971008
.4570208
.5164611
.5754131
.6338722
.6918358
.6599427
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0.0004288 3698. 8624993. 6.4987402 0.0027863 -0.007504 3
0.0004388 3700. 8432266. 6.4694956 0.0028385 -0.007692 3
0.0004488 3701. 8247969. 6.4418979 0.0028908 -0.007879 3
0.0004588 3703. 8071474. 6.4159519 0.0029433 -0.008067 3
0.0004688 3704. 7902256. 6.3915899 0.0029961 -0.008254 3
0.0004788 3706. 7739986. 6.3685263 0.0030489 -0.008441 3
0.0004888 3707. 7583924. 6.3453705 0.0031013 -0.008629 3
0.0004988 3708. 7433761. 6.3227181 0.0031535 -0.008817 3
0.0005088 3708. 7289323. 6.3013596 0.0032058 -0.009004 3
0.0005188 3709. 7150377. 6.2810391 0.0032583 -0.009192 3
0.0005288 3710. 7016611. 6.2617013 0.0033109 -0.009379 3
0.0005388 3711. 6887734. 6.2432946 0.0033636 -0.009566 3
0.0005488 3711. 6763399. 6.2259285 0.0034165 -0.009754 3
0.0006088 3714. 6101721. 6.1378226 0.0037364 -0.010874 3
0.0006688 3714. 5554277. 6.1314825 0.0041004 -0.011950 3
Summary of Results for Nominal Moment Capacity for Section 1

Moment values interpolated at maximum compressive strain = ©.003

or maximum developed moment if pile fails at smaller strains.

Load Axial Thrust Nominal Mom. Cap. Max. Comp. Max. Tens.
No. kips in-kip Strain Strain

1 75.000 3704.282 0.00300000 -0.00826789

Note that the values of moment capacity in the table above are not

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction

factor to compute ultimate moment capacity according to ACI 318,

or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding

bending stiffnesses computed for common resistance factor values used for

reinforced concrete sections.

Axial Resist. Nominal Nominal Ult. (Fac) Ult. (Fac) Bend. Stiff.
Load Factor Ax. Thrust Moment Cap Ax. Thrust Moment Cap at Ult Mom
No. kips in-kips kips in-kips kip-in~2

1 0.65 75.000000 3704 48.750000 2408 18661622.
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1 0.75 75.000000 3704. 56.250000 2778. 17949688.

1 0.90 75.000000 3704. 67.500000 3334. 13835790.

Top of Equivalent

Layer Top Depth Same Layer Layer is Fo F1
Layer Below Below Type As Rock or Integral Integral
No. Pile Head Grnd Surf Layer is Below for Layer  for Layer
ft ft Above Rock Layer 1bs lbs
1 3.0000 0.00 N.A. No 0.00 57481.
2 8.0000 2.8114 Yes No 57481. N.A.

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

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

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

Displacement of pile head = 0.250000 inches
Moment at pile head = 0.0 in-1bs
Axial load at pile head = 75000.0 lbs
Depth Deflect. Bending Shear Slope Total Bending  Soil Res. Soil Spr. Distrib.
X y Moment Force S Stress Stiffness p Es*H Lat. Load
feet inches in-1bs lbs radians psi* 1b-in~2 1b/inch 1b/inch 1b/inch
0.00 0.2500 0.00 16108. -0.00291 0.00 7.34E+10 0.00 0.00 0.00
0.2000 0.2430 39183. 16108. -0.00291 0.00 7.34E+10 0.00 0.00 0.00
0.4000 0.2360 78366. 16108. -0.00291 0.00 7.34E+10 0.00 0.00 0.00
0.6000 0.2291 117549. 16108. -0.00290 0.00 7 .34E+10 0.00 0.00 0.00
0.8000 0.2221 156731. 16108. -0.00290 0.00 7.34E+10 0.00 0.00 0.00
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