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Mr. Tom Spragg

Bellingham Marine Industries, Inc.
8810 Sparling Lane

Dixon, CA 95620

Subject: Dana Point Marina Rehabilitation Project
Dana Point, California

LOAD TESTING AND UPDATED PILE RECOMMENDATIONS
Dear Mr. Spragg:

As requested, we performed a field lateral load test using two recently installed piles within the
Dana Point Marina located in Dana Point, California. Using the field load test information, we
developed lateral load response curves to provide further understanding of the lateral behavior of
the supporting Capistrano Formation and provide the following updated pile recommendations for
the subject project.

On October 17, 2022, ENGEO, with assistance from Bellingham Marine personnel, performed a
field lateral load pile test on Piles 7 and 8. The subject piles are 40-foot-long, 14-inch-diameter
pipe piles with ¥2-inch wall thickness. Pile testing consisted of applying a lateral load at a height
of approximately 19 to 20 feet above the mudline elevation, with lateral measurements taken at
the pile head 40 feet above the embedded pile tip elevation. Based on our review of provided
blow count information, we understand pile embedment to be approximately 9 feet with blows
ranging 28 to 48 per foot for both Piles 7 and 8. To create a lateral load, Piles 7 and 8 were
strapped together with a winch and a load cell, and incrementally tensioned the straps in loads of
500-pound increments to a maximum applied load of 4,000 pounds. Pile displacements were
record for each applied load from the top of the pile.

3890 Murphy Canyon Road, Suite 200 * San Diego, CA 92123 « (858) 573-6900¢ Fax (858) 573-8900
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I Top of Plle Field Measurement Location
Point of Load :
—— o to 4ki
Appllcation Up to ps
Stickup
o 19 to 20ft
lle .
Length <
40ft

Mud|Ine ;

Y
ST
Assumed Competent — L Approx. 1 ft T
Soll Elevatlon Embedment
- Approx. 9 ft
T Bottom of Pile {

\; Steel Pile

The data collected from the load tests were then evaluated using the computer program LPILE to
back calculate parameters that reasonably fit the load testing data. Results of our load testing and
our regression using LPILE is shown in Exhibits 2 and 3, with updated soil parameters in Table 1.
Correction to the estimated deformations were applied to account for the displacement observed
at the top of the pile relative to the applied load location, as shown in Exhibit 1.
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EXHIBIT 2: Load vs. Deflection for Pile 7 — Using Load Testing and LPILE Regression Information, .
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EXHIBIT 3: Load vs Deflection for Pile 8 — Using Load Testing and LPILE Regression Information
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L-Pile parameters used in our calibration analysis are provided in Table 1 below.
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TABLE 1: Soil Condition Parameters

Hadi Tabatabaee
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SOIL TYPE UNIT WEIGHT (pcf) COHESION (psf)
Stiff Clay (No Free Water) 60 12,000

Following our LPILE calibration analysis, we performed supplement lateral load capacity
analyses. The supplemental analyses (summarized in Table 2) considered multiple mudline
conditions were to account for varying thickness of the mudline deposits and depth across the
site from Elevation -10 to -17 feet (MLLW).

TABLE 2: L-Pile Results for 14-Inch Steel Pipe Pile

BOTTOM TOTAL

B i sy i RO ey LEEE WAL
(feet) (feet) LOAD(kips) (feet) (ft-kip)
-10 19 7 26 13.4 6.6 -17 259
-13 22 7 29 11.6 8 -20 259
-15 24 7 31 10.6 9.3 -22 259
-17 26 7 33 9.9 10.5 -24 259

Based on our analyses, it is our opinion that a 7-foot minimum pile embedment into competent
formational material (blow counts on the order of 30 blows per foot) is sufficient for the desired
lateral performance of the piles. The recommended pile tip elevations provided are considered
approximate due potential variation in mud thickness and encountered subsurface conditions
during driving. The above updated recommendations are applicable to the general area tested,
should subsurface conditions change substantially, ENGEO should be allowed to review and
make updated recommendations, as appropriate.

If you have any questions or comments regarding this letter, please call.

Sincerely,

ENGEO Incorporated

e

Taylor Strack, PE

tsljjt/ar

Attachments: LPILE Analysis
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LPile for Wndows, Version 2022-12.005

Anal ysis of Individual Piles and Drilled Shafts
Subj ected to Lateral Loading Using the p-y Method
© 1985-2022 by Ensoft, Inc.

Al'l Rights Reserved

County of Orange - OC Public Works
OC Development Services
APPROVED

This set of plans and specifications must be kept on the
job at all times. It is unlawful to make any changes or
alterations to these plans without written permission

This copy of LPile is being used by:

TS
I RVI NE

Serial Nunber of Security Device: 181922353

This copy of LPile is licensed for exclusive use by:

EnCGeo, I nc., San Ranon, CA, USA

Use of this software by enpl oyees of EnGeo, Inc.
ot her than those of the office site in San Ranon,
is a violation of the software |icense agreenent.

CA,

USA

Path to file | ocations:
\ Active Projects\ 18000 to 19999\ 19026\ anal ysi s\

Nane of input data file:
danapt _nl10m _14 12ksf_9ft nosand. | pl2d

Nane of output report file:
danapt _nl10m _14 12ksf_9ft nosand. | pl2o

Nane of plot output file:
danapt _n10m _14 12ksf_9ft_nosand. | pl2p

Nane of runtine nessage file:
danapt _n10m _14 12ksf_9ft_nosand. | pl2r

Date and Time of AnalysSiS -----------mmmmm -
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Problem Titl e ------mmm e e e e e

Project Name: Job Nunber: dient: Engineer: Description:

Conput ational Options:

- Conventional Analysis

Engi neering Units Used for Data |nput and Conputations:
- US Customary System Units (pounds, feet, inches)

Anal ysi s Control Options:

- Maxi mum nunber of iterations allowed = 750 - Deflection tolerance for
convergence = 1. 0000E-03 in

- Maxi mum al | owabl e defl ection = 100. 0000 in

- Nurmber of pile increments = 100

Loadlng Type and Nunber of Cycles of Loading:
Static | oadi ng specified

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

- Anal ysis uses layering correction (Method of Georgiadis)

- No distributed lateral |oads are entered

- Loading by lateral soil novenents acting on pile not selected

- I nput of shear resistance at the pile tip not selected

- Input of nonment resistance at the pile tip not selected

- Conputation of pile-head foundation stiffness matrix not sel ected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Qut put Opti ons:

- Qutput files use decimal points to denote deci mal synbols.

- Val ues of pile-head deflection, bending nonent, shear force, and

soil reaction are printed for full length of pile. - Printing Increnent
(nodal spacing of output points) =1

- No p-y curves to be conmputed and reported for user-specified depths

- Print using wide report formats
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Pile diameters used for p-y curve conputations are defined using 2 points.

p-y curves are conputed using pile dianeter values interpolated with depth

over

the length of the pile. A summary of values of pile dianeter vs.

foll ows.

Depth Bel ow Pile

Point Pile Head Di aneter

No. feet inches ----- ----mmmmmm o cmmee e
1 0.000 14. 0000

2 26.000 14. 0000

I nput Structural Properties for Pile Sections:

Pile Section No. 1:

Section 1 is an elastic pile with a specified noment capacity

Cross-sectional Shape = G rcul ar Pipe

Length of section = 26.000000 ft

Wdth of top of section = 14.000000 in

Wdth of bottom of section = 14.000000 in

VWal | Thi ckness at Top = 0.500000 in

Wal | Thi ckness at Bottom = 0. 500000 in

Top Area = 21.205750 sq. in

Bottom Area = 21. 205750 sg. in

Monent of lnertia at Top = 483.756181 in*"4 Mnent of
483. 756181 i n"4

El asti ¢ Modul us = 29000000. psi

Pl astic Monment Capacity at Top = 3108000. in-Ib
Plastic Monment Capacity at Bottom = 3108000. in-Ib
Top Elastic Bending Stiffness = 1.4029E+10 | bs-in”2
Bot Elastic Bending Stiffness = 1.4029E+10 | bs-in"2

Inertia at

dept h

Bottom =

The soil profile is nodelled using 1 |ayers


ryan.rose@ocpw.ocgov.com
BuildingApprovedStamp


Building&Safety: Ryan Rose 12/15/2022
Approval: Geotechnical Reports

Revision: 2

Permits: BNR21-0604

Layer 1 is stiff clay without free water

County of Orange - OC Public Works
OC Development Services
APPROVED

Di stance fromtop of pile to top of |layer = 19. 000000 ft

Di stance fromtop of pile to bottomof [ayer = 100. 000000 ft

Effective unit weight at top of |layer = 60.000000 pcf Effecti
at bottom of l|ayer = 60.000000 pcf o Zﬁ&

Undr ai ned cohesion at top of |ayer = 12000. psf il

Undr ai ned cohesion at bottom of |ayer = 12000. psf

Epsilon-50 at top of layer = 0.0000

Epsil on-50 at bottom of |ayer = 0.0000

NOTE: Default values for Epsilon-50 will be conputed for this |ayer.

(Depth of the |owest soil |ayer extends 74.000 ft below the pile tip)

Summary of Input Soil Properties ----------mmmmmm oo

Layer Soil Type Layer Effective Cohesion E50
Num Nane Depth Unit W. or
(p-y Curve Type) ft pcf psf krm ----- ----mmmmmmi e oo e

1 Stiff Clay 19. 0000 60. 0000 12000. default
w o Free Water 100. 0000 60. 0000 12000. default

Static loading criteria were used when conputing p-y curves for all analyses.

Nunmber of |oads specified =1

Load Load Condition Condition Axial Thrust Conpute Top y Run Anal ysis No.
Type 1 2 Force, Ibs vs. Pile Length

----------------------- 11V =13400. Ibs M= 0.0000 in-Ibs 0.0000000 No

shear force applied normal to pile axis
bendi ng nonment applied to pile head
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y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle S DevapmentSarvices
R = rotational stiffness applied to pile head i ot ol s s "
Val ues of top y vs. pile lengths can be conputed only for |oad tymgﬁ T g
speci fi ed shear |oading (Load Types 1, 2, and 3). bt o e o e
Thrust force is assuned to be acting axially for all pile batterOHWg%gg%m% Zﬁ&

Comput ati ons of Nomi nal Monent Capacity and Nonlinear Bending Stiffness ----

Axial thrust force values were determ ned from pile-head | oading conditions
Nunmber of Pile Sections Analyzed =1

Pile Section No. 1:
Monent - curvature properties were derived fromelastic-plastic section
properties

Conput ed Val ues of Pile Loading and Defl ection
for Lateral Loading for Load Case Nunmber 1 ---------mmmmmmmm e

Pi | e-head conditions are Shear and Monent (Loadi ng Type 1)

Shear force at pile head = 13400.0 | bs
Applied nonment at pile head = 0.0 in-1Ibs
Axial thrust load on pile head = 0.0 | bs

Dept h Defl ect. Bendi ng Shear Sl ope Total Bending Soil Res. Soil Spr.
Distrib. X'y Monent Force S Stress Stiffness p Es*H Lat. Load feet inches
in-Ibs I bs radians psi* I b-in*2 Ib/inch Ib/inch Ib/inch ---------- ---------

---------- 0.00 6.6458 -4.86E-05 13400. -0.03612 7.04E-07 1.40E+10 0. 00
O 00 0.00 0.2600 6.5332 41808. 13400. -0.03611 604.9659 1.40E+10 0.00 0.00
0.00 0.5200 6.4205 83616. 13400. -0.03610 1210. 1.40E+10 0.00 0.00 0.00
0. 7800 6.3079 125424. 13400. -0.03608 1815. 1.40E+10 0.00 0.00 0.00 1.0400
6. 1954 167232. 13400. -0.03604 2420. 1.40E+10 0.00 0.00 0.00 1.3000 6.0830
209040. 13400. -0.03600 3025. 1.40E+10 0.00 0.00 0.00 1.5600 5.9707 250848.
13400. -0.03595 3630. 1.40E+10 0.00 0.00 0.00 1.8200 5.8587 292656. 13400. -
0. 03589 4235. 1.40E+10 0.00 0.00 0.00 2.0800 5.7468 334464. 13400. -0.03582
4840. 1.40E+10 0.00 0.00 0.00 2.3400 5.6351 376272. 13400. -0.03574 5445.

1. 40E+10 0.00 0.00 0.00 2.6000 5.5237 418080. 13400. -0.03565 6050. 1.40E+10
0.00 0.00 0.00 2.8600 5.4127 459888. 13400. -0.03556 6655. 1.40E+10 0.00
0.00 0.00 3.1200 5.3019 501696. 13400. -0.03545 7260. 1.40E+10 0.00 0.00
0.00 3.3800 5.1915 543504. 13400. -0.03533 7865. 1.40E+10 0.00 0.00 0.00
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1. 40E+10 0.00 0.00 0.00 17.9400 0.4583 2884752. 13400. -0.01398"41743%.

1. 40E+10 0.00 0.00 0.00 18.2000 0.4157 2926560. 13400. -0.01334 4234&masne"
1. 40E+10 0.00 0.00 0.00 18.4600 0.3751 2968368. 13400. -0.01268 42953~ -
1. 40E+10 0.00 0.00 0.00 18.7200 0.3366 3010176. 13400. -0.01202 43558~
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1. 40E+10 0.00 0.00 0.00 19.2400 0.2658 3093792. 10084. -0.01066 “#476T:

1. 40E+10 -2126. 24954. 0.00 19.5000 0.2336 3114908. 3441. -0.00995 4503

1. 32E+10 -2133. 28488. 0.00 19.7600 0.2037 3115261. -3215. -0.00921 45078.

1. 32E+10 -2133. 32675. 0.00 20.0200 0.1761 3094848. -9860. -0.00850 44783.

1. 40E+10 -2127. 37678. 0.00 20.2800 0.1507 3053732. -16474. -0.00782 44188.
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1. 40E+10 -2058. 60515. 0.00 21.0600 0.08686 2807981. -35853. -0.00585 40632.
1. 40E+10 -2016. 72405. 0.00 21.3200 0.06958 2686307. -42059. -0.00524 38871.
1. 40E+10 -1962. 87988. 0.00 21.5800 0.05416 2545531. -48077. -0.00466 36834.

1. 40E+10 -1895. 109161. 0.00 21.8400 0.04051 2386307. -53858. -0.00411
34530. 1.40E+10 -1811. 139439. 0.00 22.1000 0.02852 2209458. -59339. -

0. 00360 31971. 1.40E+10 -1703. 186280. 0.00 22.3600 0.01806 2016034. -64426.
-0.00313 29172. 1.40E+10 -1558. 269259. 0.00 22.6200 0.00899 1807441. -
68951. -0.00270 26154. 1.40E+10 -1342. 465658. 0.00 22.8800 0.00118 1585783.
-72337. -0.00233 22946. 1.40E+10 -828.408 2183187. 0.00 23.1400 -0.00552
1356060. -71684. -0.00200 19622. 1.40E+10 1247. 704188. 0.00 23.4000 -
0.01129 1138476. -67358. -0.00172 16474. 1.40E+10 1526. 421629. 0.00 23.6600
-0. 01627 935747. -62309. -0.00149 13540. 1.40E+10 1710. 327980. 0.00 23.9200
-0. 02060 749669. -56747. -0.00130 10848. 1.40E+10 1855. 280973. 0.00 24.1800
-0. 02441 581648. -50767. -0.00116 8417. 1.40E+10 1978. 252843. 0.00 24.4400
-0. 02781 432882. -44425. -0.00104 6264. 1.40E+10 2088. 234184. 0.00 24.7000
-0. 03092 304437. -37754. -9.61E-04 4405. 1.40E+10 2189. 220871. 0.00 24.9600
-0. 03381 197298. -30776. -9.05E-04 2855. 1.40E+10 2284. 210797. 0.00 25.2200
-0. 03657 112395. -23505. -8.71E-04 1626. 1.40E+10 2377. 202780. 0.00 25.4800
-0.03924 50627. -15949. -8.53E-04 732.5813 1.40E+10 2467. 196118. 0.00
25.7400 -0.04189 12873. -8113. -8.46E-04 186.2690 1.40E+10 2556. 190387. 0.00
26. 0000 -0.04452 0.00 0.00 -8.44E-04 0.00 1.40E+10 2645. 92669. 0.00

* This anal ysis conputed pile response using nonlinear noment-curvature rel a-
tionships. Values of total stress due to conbined axial and bending stresses
are conputed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
pol ated fromthe output for nonlinear bending properties relative to the
magni t ude of bendi ng nonent devel oped in the pile.

Qut put Summary for Load Case No. 1:

Pi |l e-head deflection = 6.64584687 inches

Conmput ed sl ope at pile head = -0.0361181 radi ans

Maxi mum bendi ng nonent = 3115261. inch-I|bs

Maxi mum shear force = -72337. |bs

Dept h of maxi num bendi ng nmonent = 19. 76000000 feet bel ow pile head
Dept h of maxi num shear force = 22.88000000 feet bel ow pile head
Nurmber of iterations = 31

Nunmber of zero deflection points =1

Pile deflection at ground = 0.29747276 i nches
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Load Type 1: Load 1 = Shear, V, |bs, and Load 2 = Monent, M in-Ibs

Load Type 2: Load 1 = Shear, V, |Ibs, and Load 2 = Slope, S, radians Load Type
3: Load 1 = Shear, V, Ibs, and Load 2 = Rot. Stiffness, R in-Ibs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Monent, M in-

| bs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Sl ope, S,

radi ans

Load Load Load Axial Pile-head Pil e-head Max Shear Max Monent
Case Type Pil e-head Type Pil e-head Loading Defl ection Rotation in Pile in
Pile

No. 1 Load 1 2 Load 2 Ibs inches radians | bs in-Ibs

1V, Ib 13400. M in-Ib 0.00 0.00 6.6458 -0.03612 -72337. 3115261

Maxi mum pi | e- head defl ection = 6.6458468661 i nches
Maxi mum pi |l e-head rotation = -0.0361181130 radi ans = -2.069415 deg.

The foll owm ng warning was reported 864 tines

* k k% \Mrni ng * k k%

An unreasonabl e i nput value for shear strength has been specified for a

| ayer.

defined using the stiff clay without free water criteria. The input value is
greater than 8000 psf. Please check your input data for correctness.

The anal ysis ended normal ly.
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Subj ected to Lateral Loading Using the p-y Method
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Al'l Rights Reserved

This copy of LPile is being used by:

TS

I RVI NE

Serial Nunber of Security Device: 181922353

This copy of LPile is licensed for exclusive use by:
EnGeo, Inc., San Ranpbn, CA, USA

Use of this software by enpl oyees of EnGeo, Inc.

other than those of the office site in San Ranpon, CA, USA

is a violation of the software |icense agreenent.

Path to file | ocations:
\ Active Projects\ 18000 to 19999\ 19026\ anal ysi s\

Nane of input data file:
danapt _n13m _14 12ksf_nosand. | pl2d

Nane of output report file:
danapt _n13m _14 12ksf_nosand. | pl2o

Nane of plot output file:
danapt _n13m _14 12ksf_nosand. | p1l2p

Nane of runtine nessage file:
danapt _n13m _14 12ksf_nosand. | pl2r

Date and Time of AnalysisS -------------------“-“---------

Building&Safety: Ryan Rose 12/15/2022
Approval: Geotechnical Reports

Revision: 2

Permits: BNR21-0604

County of Orange - OC Public Works
OC Development Services
APPROVED
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job at all times. It is unlawful to make any changes or
alterations to these plans without written permission
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Problem Titl e ------mmm e e e e e

Project Name: Job Nunber: dient: Engineer: Description:

Conput ational Options:

- Conventional Analysis

Engi neering Units Used for Data |nput and Conputations:
- US Customary System Units (pounds, feet, inches)

Anal ysi s Control Options:

- Maxi mum nunber of iterations allowed = 500 - Deflection tolerance for
convergence = 1. 0000E-05 in

- Maxi mum al | owabl e defl ection = 100. 0000 in

- Nurmber of pile increments = 100

Loadlng Type and Nunber of Cycles of Loading:
Static | oadi ng specified

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

- Anal ysis uses layering correction (Method of Georgiadis)

- No distributed lateral |oads are entered

- Loading by lateral soil novenents acting on pile not selected

- I nput of shear resistance at the pile tip not selected

- Input of nonment resistance at the pile tip not selected

- Conputation of pile-head foundation stiffness matrix not sel ected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Qut put Opti ons:

- Qutput files use decimal points to denote deci mal synbols.

- Val ues of pile-head deflection, bending nonent, shear force, and

soil reaction are printed for full length of pile. - Printing Increnent
(nodal spacing of output points) =1

- No p-y curves to be conmputed and reported for user-specified depths

- Print using wide report formats
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Pile diameters used for p-y curve conputations are defined using 2 points.

p-y curves are conputed using pile dianeter values interpolated with depth

over

the length of the pile. A summary of values of pile dianeter vs.

foll ows.

Depth Bel ow Pile

Point Pile Head Di aneter

No. feet inches ----- ----mmmmmm o cmmee e
1 0.000 14. 0000

2 29.000 14. 0000

I nput Structural Properties for Pile Sections:

Pile Section No. 1:

Section 1 is an elastic pile with a specified noment capacity

Cross-sectional Shape = G rcul ar Pipe

Length of section = 29.000000 ft

Wdth of top of section = 14.000000 in

Wdth of bottom of section = 14.000000 in

VWal | Thi ckness at Top = 0.500000 in

Wal | Thi ckness at Bottom = 0. 500000 in

Top Area = 21.205750 sq. in

Bottom Area = 21. 205750 sg. in

Monent of lnertia at Top = 483.756181 in*"4 Mnent of
483. 756181 i n"4

El asti ¢ Modul us = 29000000. psi

Pl astic Monment Capacity at Top = 3108000. in-Ib
Plastic Monment Capacity at Bottom = 3108000. in-Ib
Top Elastic Bending Stiffness = 1.4029E+10 | bs-in”2
Bot Elastic Bending Stiffness = 1.4029E+10 | bs-in"2

Inertia at

dept h

Bottom =

The soil profile is nodelled using 1 |ayers
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Di stance fromtop of pile to top of |layer = 22. 000000 ft

Di stance fromtop of pile to bottomof [ayer = 103. 000000 ft

Effective unit weight at top of |layer = 60.000000 pcf Effecti
at bottom of l|ayer = 60.000000 pcf o Zﬁ&

Undr ai ned cohesion at top of |ayer = 12000. psf il

Undr ai ned cohesion at bottom of |ayer = 12000. psf

Epsilon-50 at top of layer = 0.0000

Epsil on-50 at bottom of |ayer = 0.0000

NOTE: Default values for Epsilon-50 will be conputed for this |ayer.

(Depth of the |owest soil |ayer extends 74.000 ft below the pile tip)

Summary of Input Soil Properties ----------mmmmmm oo

Layer Soil Type Layer Effective Cohesion E50
Num Nane Depth Unit W. or
(p-y Curve Type) ft pcf psf krm ----- ----mmmmmmi e oo e

1 Stiff Clay 22.0000 60.0000 12000. default
w o Free Water 103. 0000 60. 0000 12000. default

Static loading criteria were used when conputing p-y curves for all analyses.

Nunmber of |oads specified =1

Load Load Condition Condition Axial Thrust Conpute Top y Run Anal ysis No.
Type 1 2 Force, Ibs vs. Pile Length

----------------------- 11V =11600. Ibs M= 0.0000 in-Ibs 0.0000000 No

shear force applied normal to pile axis
bendi ng nonment applied to pile head
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y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle S DevapmentSarvices
R = rotational stiffness applied to pile head i ot ol s s "
Val ues of top y vs. pile lengths can be conputed only for |oad tymgﬁ T g
speci fi ed shear |oading (Load Types 1, 2, and 3). bt o e o e
Thrust force is assuned to be acting axially for all pile batterOHWg%gg%m% Zﬁ&

Comput ati ons of Nomi nal Monent Capacity and Nonlinear Bending Stiffness ----

Axial thrust force values were determ ned from pile-head | oading conditions
Nunmber of Pile Sections Analyzed =1

Pile Section No. 1:
Monent - curvature properties were derived fromelastic-plastic section
properties

Conput ed Val ues of Pile Loading and Defl ection
for Lateral Loading for Load Case Nunmber 1 ---------mmmmmmmm e

Pi | e-head conditions are Shear and Monent (Loadi ng Type 1)

Shear force at pile head = 11600.0 | bs
Applied nonment at pile head = 0.0 in-1Ibs
Axial thrust load on pile head = 0.0 | bs

Dept h Defl ect. Bendi ng Shear Sl ope Total Bending Soil Res. Soil Spr.
Distrib. X'y Monent Force S Stress Stiffness p Es*H Lat. Load feet inches
in-Ibs I bs radians psi* I b-in*2 Ib/inch Ib/inch Ib/inch ---------- ---------

---------- 0.00 7.9741 1.65E-05 11600. -0.03887 2. 38E-07 1.40E+10 0.00
O 00 0.00 0.2900 7.8388 40368. 11600. -0.03887 584.1290 1.40E+10 0.00 0.00
0.00 0.5800 7.7035 80736. 11600. -0.03885 1168. 1.40E+10 0.00 0.00 0.00
0.8700 7.5684 121104. 11600. -0.03883 1752. 1.40E+10 0.00 0.00 0.00 1.1600
7.4333 161472. 11600. -0.03879 2337. 1.40E+10 0.00 0.00 0.00 1.4500 7.2983
201840. 11600. -0.03875 2921. 1.40E+10 0.00 0.00 0.00 1.7400 7.1636 242208.
11600. -0.03869 3505. 1.40E+10 0.00 0.00 0.00 2.0300 7.0290 282576. 11600. -
0. 03863 4089. 1.40E+10 0.00 0.00 0.00 2.3200 6.8947 322944. 11600. -0.03855
4673. 1.40E+10 0.00 0.00 0.00 2.6100 6.7607 363312. 11600. -0.03847 5257.
1. 40E+10 0.00 0.00 0.00 2.9000 6.6270 403680. 11600. -0.03837 5841. 1.40E+10
0.00 0.00 0.00 3.1900 6.4936 444048. 11600. -0.03827 6425. 1.40E+10 0.00
0.00 0.00 3.4800 6.3606 484416. 11600. -0.03815 7010. 1.40E+10 0.00 0.00
0.00 3.7700 6.2281 524784. 11600. -0.03803 7594. 1.40E+10 0.00 0.00 0.00
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4.0600 6.0959 565152. 11600. -0.03789 8178. 1.40E+10 0.00 0.00 §"00™ 4. 3500
5. 9643 605520. 11600. -0.03775 8762. 1.40E+10 0.00 0.00 0.00 4.6400:5E838w""

APPRO'

645888. 11600. -0.03759 9346. 1.40E+10 0.00 0.00 0.00 4.9300 5,702 686256

lawful to make

11600. -0.03743 9930. 1.40E+10 0.00 0.00 0.00 5.2200 5.5727 72()é(,?oérpéb““WiiﬁQ@Z"J’S’R’iI”
0. 03725 10514. 1.40E+10 0.00 0.00 0.00 5.5100 5.4434 766992. 1]L6f§l§° el ab@ﬁ?@?

11098. 1.40E+10 0.00 0.00 0.00 5.8000 5.3147 807360. 11600. -0,|03687"11683.
1. 40E+10 0.00 0.00 0.00 6.0900 5.1868 847728. 11600. -0.03667 12267 bt
1. 40E+10 0.00 0.00 0.00 6.3800 5.0595 888096. 11600. -0.03645 12851.
1. 40E+10 0.00 0.00 0.00 6.6700 4.9331 928464. 11600. -0.03623 13435,
1. 40E+10 0.00 0.00 0.00 6.9600 4.8074 968832. 11600. -0.03599 14019.
1. 40E+10 0.00 0.00 0.00 7.2500 4.6826 1009200. 11600. -0.03575 14603.
1. 40E+10 0.00 0.00 0.00 7.5400 4.5586 1049568. 11600. -0.03549 15187.
1. 40E+10 0.00 0.00 0.00 7.8300 4.4356 1089936. 11600. -0.03522 15771.
1. 40E+10 0.00 0.00 0.00 8.1200 4.3134 1130304. 11600. -0.03495 16356.
1. 40E+10 0.00 0.00 0.00 8.4100 4.1923 1170672. 11600. -0.03466 16940.
1. 40E+10 0.00 0.00 0.00 8.7000 4.0722 1211040. 11600. -0.03437 17524.
1. 40E+10 0.00 0.00 0.00 8.9900 3.9531 1251408. 11600. -0.03406 18108.
1. 40E+10 0.00 0.00 0.00 9.2800 3.8351 1291776. 11600. -0.03375 18692.
1. 40E+10 0.00 0.00 0.00 9.5700 3.7182 1332144. 11600. -0.03342 19276.
1. 40E+10 0.00 0.00 0.00 9.8600 3.6025 1372512. 11600. -0.03309 19860.
1. 40E+10 0.00 0.00 0.00 10.1500 3.4879 1412880. 11600. -0.03274 20445.
1. 40E+10 0.00 0.00 0.00 10.4400 3.3746 1453248. 11600. -0.03239 21029.
1. 40E+10 0.00 0.00 0.00 10.7300 3.2625 1493616. 11600. -0.03202 21613.
1. 40E+10 0.00 0.00 0.00 11.0200 3.1517 1533984. 11600. -0.03165 22197.
1. 40E+10 0.00 0.00 0.00 11.3100 3.0423 1574352. 11600. -0.03126 22781.
1. 40E+10 0.00 0.00 0.00 11.6000 2.9342 1614720. 11600. -0.03086 23365.
1. 40E+10 0.00 0.00 0.00 11.8900 2.8275 1655088. 11600. -0.03046 23949.
1. 40E+10 0.00 0.00 0.00 12.1800 2.7222 1695456. 11600. -0.03004 24533.
1. 40E+10 0.00 0.00 0.00 12.4700 2.6184 1735824. 11600. -0.02962 25118.
1. 40E+10 0.00 0.00 0.00 12.7600 2.5160 1776192. 11600. -0.02918 25702.
1. 40E+10 0.00 0.00 0.00 13.0500 2.4153 1816560. 11600. -0.02874 26286.
1. 40E+10 0.00 0.00 0.00 13.3400 2.3160 1856928. 11600. -0.02828 26870.
1. 40E+10 0.00 0.00 0.00 13.6300 2.2184 1897296. 11600. -0.02781 27454.
1. 40E+10 0.00 0.00 0.00 13.9200 2.1224 1937664. 11600. -0.02734 28038.
1. 40E+10 0.00 0.00 0.00 14.2100 2.0281 1978032. 11600. -0.02685 28622.
1. 40E+10 0.00 0.00 0.00 14.5000 1.9355 2018400. 11600. -0.02636 29206.
1. 40E+10 0.00 0.00 0.00 14.7900 1.8447 2058768. 11600. -0.02585 29791.
1. 40E+10 0.00 0.00 0.00 15.0800 1.7556 2099136. 11600. -0.02534 30375.
1. 40E+10 0.00 0.00 0.00 15.3700 1.6684 2139504. 11600. -0.02481 30959.
1. 40E+10 0.00 0.00 0.00 15.6600 1.5829 2179872. 11600. -0.02427 31543.
1. 40E+10 0.00 0.00 0.00 15.9500 1.4994 2220240. 11600. -0.02373 32127.
1. 40E+10 0.00 0.00 0.00 16.2400 1.4178 2260608. 11600. -0.02317 32711
1. 40E+10 0.00 0.00 0.00 16.5300 1.3381 2300976. 11600. -0.02261 33295.
1. 40E+10 0.00 0.00 0.00 16.8200 1.2604 2341344. 11600. -0.02203 33879.
1. 40E+10 0.00 0.00 0.00 17.1100 1.1848 2381712. 11600. -0.02145 34464.
1. 40E+10 0.00 0.00 0.00 17.4000 1.1112 2422080. 11600. -0.02085 35048.
1. 40E+10 0.00 0.00 0.00 17.6900 1.0396 2462448. 11600. -0.02024 35632.
1. 40E+10 0.00 0.00 0.00 17.9800 0.9703 2502816. 11600. -0.01963 36216.
1. 40E+10 0.00 0.00 0.00 18.2700 0.9030 2543184. 11600. -0.01900 36800.
1. 40E+10 0.00 0.00 0.00 18.5600 0.8380 2583552. 11600. -0.01837 37384.
1. 40E+10 0.00 0.00 0.00 18.8500 0.7752 2623920. 11600. -0.01772 37968.
1. 40E+10 0.00 0.00 0.00 19.1400 0.7147 2664288. 11600. -0.01707 38553.
1. 40E+10 0.00 0.00 0.00 19.4300 0.6564 2704656. 11600. -0.01640 39137.
1. 40E+10 0.00 0.00 0.00 19.7200 0.6005 2745024. 11600. -0.01572 39721.
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. 5470 2785392, 11600. -0.01504"40305.
. 4959 2825760. 11600. -0.01434 40888
. 4472 2866128. 11600. '0-0136‘0aawsam - -
. 4010 2906496. 11600. -0.01292 42057
. 3573 2946864. 11600. -0.01219 :4264LEriciit.. .
.3161 2987232. 11600. -0.01146 °%43226: Zﬁ&
00 21.7500 0.2775 3027600. 11600. -0.01071 4381056
.00 22.0400 0.2415 3067968. 8090. -0.00996 44394.
00 22.3300 0.2082 3083906. 1057. -0.00919 44624.
00 22.6200 0.1776 3075324. -5987. -0.00843 44500.
00 22.9100 0.1496 3042235. -13011. -0.00767 44021.
00 23.2000 0.1242 2984767. -19982. -0.00692 43190.
00 23.4900 0.1014 2903164. -26863. -0.00619 42000.
. 40E+10 -1962. 67347. 00 23.7800 0.08109 2797800. -33617. -0.00548 40484.
. 40E+10 -1919. 82376. 0.00 24.0700 0.06321 2669192. -40199. -0.00481 38623.
1. A0E+10 - 1864. 102608. 0.00 24.3600 0.04763 2518014. -46561. -0.00416
36436. 1.40E+10 -1792. 130956. 0.00 24.6500 0.03423 2345129. -52641. -
0.00356 33934. 1.40E+10 -1702. 173026. 0.00 24.9400 0.02285 2151634. -58360.
-0. 00300 31134. 1.40E+10 -1585. 241373. 0.00 25.2300 0.01333 1938944. -
63599. -0.00250 28057. 1.40E+10 -1426. 372228. 0.00 25.5200 0.00549 1708985.
-68124. -0.00204 24729. 1.40E+10 -1175. 745279. 0.00 25.8100 -8.86E-04
1464800. -68837. -0.00165 21196. 1.40E+10 765.2842 3005997. 0.00 26.1000 -
0.00599 1229882. -65299. -0.00131 17797. 1.40E+10 1268. 736152. 0.00 26.3900
-0.01004 1010317. -60518. -0.00104 14619. 1.40E+10 1480. 513149. 0.00
26. 6800 -0.01321 808676. -55114. -8.11E-04 11702. 1.40E+10 1626. 428329. 0.00
26. 9700 -0.01568 626726. -49257. -6.33E-04 9069. 1.40E+10 1740. 385989. 0.00
27.2600 -0.01762 465845. -43038. -4.98E-04 6741. 1.40E+10 1835. 362389. 0.00

1

1

. 40E+10
. 40E+10
. 40E+10
. 40E+10
. 40E+10
. 40E+10
. 40E+10 .00
. 40E+10 O. .00
. 40E+10 -2017. 29063.
. 40E+10 -2025. 33840.
. 40E+10 -2024. 39659.
. 40E+10 -2013. 46842.
. 40E+10 -1993. 55847.

.00
.00
.00
.00
.00
.00

00 20.0100
00 20.3000
00 20.5900
00 20.8800
00 21.1700
00 21.4600

cooooo00
o
o
cNololololNoNoNo)
cooooo000
OCO0OO0OO00O00O0O0OO0

RPRRPRRPRPRRRPRRRPRRPRRRERERER

cooooo00
cooooo00

27.5500 -0.01915 327183. -36508. -4.00E-04 4734. 1.40E+10 1918. 348535. 0.00
27.8400 -0.02040 211748. -29702. -3.33E-04 3064. 1.40E+10 1994. 340135. 0.00
28.1300 -0.02147 120459. -22639. -2.91E-04 1743. 1.40E+10 2065. 334824. 0.00
28.4200 -0.02243 54181. -15331. -2.70E-04 784.0020 1.40E+10 2134. 331192.
0.00 28.7100 -0.02334 13752. -7785. -2.61E-04 198.9944 1. 40E+10 2203.
328389. 0.00 29.0000 -0.02425 0.00 0.00 -2.60E-04 0.00 1.40E+10 2271.
162979. 0. 00

* This anal ysis conputed pile response using nonlinear nonent-curvature rel a-
tionshi ps. Values of total stress due to conbined axial and bendi ng stresses
are conmputed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
pol ated fromthe output for nonlinear bending properties relative to the
magni t ude of bendi ng nonment devel oped in the pile.

Qut put Summary for Load Case No. 1:

Pi | e-head deflection = 7.97407264 i nches

Conput ed sl ope at pile head = -0.0388749 radi ans

Maxi mum bendi ng nmonent = 3083906. inch-Ibs

Maxi mum shear force = -68837. |Dbs

Dept h of maxi num bendi ng nmonment = 22. 33000000 feet bel ow pile head
Dept h of maxi num shear force = 25.81000000 feet bel ow pile head
Nunber of iterations = 40

Nunber of zero deflection points =1

Pile deflection at ground = 0.24650484 i nches
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Load Type 1: Load 1 = Shear, V, |bs, and Load 2 = Monent, M in-Ibs

Load Type 2: Load 1 = Shear, V, |Ibs, and Load 2 = Slope, S, radians Load Type
3: Load 1 = Shear, V, Ibs, and Load 2 = Rot. Stiffness, R in-Ibs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Monent, M in-

| bs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Sl ope, S,

radi ans

Load Load Load Axial Pile-head Pil e-head Max Shear Max Monent
Case Type Pil e-head Type Pil e-head Loading Defl ection Rotation in Pile in
Pile

No. 1 Load 1 2 Load 2 Ibs inches radians | bs in-Ibs

1V, Ib 11600. M in-Ib 0.00 0.00 7.9741 -0.03887 -68837. 3083906.

Maxi mum pi | e- head defl ection = 7.9740726368 i nches
Maxi mum pi |l e-head rotation = -0.0388748532 radi ans = -2.227365 deg.

The foll owm ng warning was reported 1025 tinmes

* k k% \Mrni ng * k k%

An unreasonabl e i nput value for shear strength has been specified for a

| ayer.

defined using the stiff clay without free water criteria. The input value is
greater than 8000 psf. Please check your input data for correctness.

The anal ysis ended normal ly.
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This copy of LPile is being used by:
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Serial Nunber of Security Device: 181922353

This copy of LPile is licensed for exclusive use by:
EnGeo, Inc., San Ranpbn, CA, USA

Use of this software by enpl oyees of EnGeo, Inc.

other than those of the office site in San Ranpon, CA, USA

is a violation of the software |icense agreenent.

Path to file | ocations:
\ Active Projects\ 18000 to 19999\ 19026\ anal ysi s\

Nane of input data file:
danapt _nl15m _14 12ksd_nosand. | pl2d

Nane of output report file:
danapt _nl15m _14 12ksd_nosand. | pl2o

Nane of plot output file:
danapt _n15m _14 12ksd_nosand. | p1l2p

Nane of runtine nessage file:
danapt _n15m _14 12ksd_nosand. | pl2r

Date and Time of AnalysisS -------------------“-“---------
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Revision: 2
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OC Development Services
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job at all times. It is unlawful to make any changes or
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Problem Titl e ------mmm e e e e e

Project Name: Job Nunber: dient: Engineer: Description:

Conput ational Options:

- Conventional Analysis

Engi neering Units Used for Data |nput and Conputations:
- US Customary System Units (pounds, feet, inches)

Anal ysi s Control Options:

- Maxi mum nunber of iterations allowed = 500 - Deflection tolerance for
convergence = 1. 0000E-05 in

- Maxi mum al | owabl e defl ection = 100. 0000 in

- Nurmber of pile increments = 100

Loadlng Type and Nunber of Cycles of Loading:
Static | oadi ng specified

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

- Anal ysis uses layering correction (Method of Georgiadis)

- No distributed lateral |oads are entered

- Loading by lateral soil novenents acting on pile not selected

- I nput of shear resistance at the pile tip not selected

- Input of nonment resistance at the pile tip not selected

- Conputation of pile-head foundation stiffness matrix not sel ected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Qut put Opti ons:

- Qutput files use decimal points to denote deci mal synbols.

- Val ues of pile-head deflection, bending nonent, shear force, and

soil reaction are printed for full length of pile. - Printing Increnent
(nodal spacing of output points) =1

- No p-y curves to be conmputed and reported for user-specified depths

- Print using wide report formats
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Pile diameters used for p-y curve conputations are defined using 2 points.

p-y curves are conputed using pile dianeter values interpolated with depth

over

the length of the pile. A summary of values of pile dianeter vs.

foll ows.

Depth Bel ow Pile

Point Pile Head Di aneter

No. feet inches ----- ----mmmmmm o cmmee e
1 0.000 14. 0000

2 31.000 14. 0000

I nput Structural Properties for Pile Sections:

Pile Section No. 1:

Section 1 is an elastic pile with a specified noment capacity

Cross-sectional Shape = G rcul ar Pipe

Length of section = 31.000000 ft

Wdth of top of section = 14.000000 in

Wdth of bottom of section = 14.000000 in

VWal | Thi ckness at Top = 0.500000 in

Wal | Thi ckness at Bottom = 0. 500000 in

Top Area = 21.205750 sq. in

Bottom Area = 21. 205750 sg. in

Monent of lnertia at Top = 483.756181 in*"4 Mnent of
483. 756181 i n"4

El asti ¢ Modul us = 29000000. psi

Pl astic Monment Capacity at Top = 3108000. in-Ib
Plastic Monment Capacity at Bottom = 3108000. in-Ib
Top Elastic Bending Stiffness = 1.4029E+10 | bs-in”2
Bot Elastic Bending Stiffness = 1.4029E+10 | bs-in"2

Inertia at

dept h

Bottom =

The soil profile is nodelled using 1 |ayers
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Di stance fromtop of pile to top of |ayer = 24. 000000 ft

Di stance fromtop of pile to bottomof |[ayer = 105. 000000 ft

Effective unit weight at top of |layer = 60.000000 pcf Effecti
at bottom of l|ayer = 60.000000 pcf o Zﬁ&

Undr ai ned cohesion at top of |ayer = 12000. psf il

Undr ai ned cohesion at bottom of |ayer = 12000. psf

Epsilon-50 at top of layer = 0.0000

Epsil on-50 at bottom of |ayer = 0.0000

NOTE: Default values for Epsilon-50 will be conputed for this |ayer.

(Depth of the |owest soil |ayer extends 74.000 ft below the pile tip)

Summary of Input Soil Properties ----------mmmmmm oo

Layer Soil Type Layer Effective Cohesion E50
Num Nane Depth Unit W. or
(p-y Curve Type) ft pcf psf krm ----- ----mmmmmmi e oo e

1 Stiff Clay 24.0000 60.0000 12000. default
w o Free Water 105. 0000 60. 0000 12000. default

Static loading criteria were used when conputing p-y curves for all analyses.

Nunmber of |oads specified =1

Load Load Condition Condition Axial Thrust Conpute Top y Run Anal ysis No.
Type 1 2 Force, Ibs vs. Pile Length

----------------------- 11V =10600. Ibs M= 0.0000 in-Ibs 0.0000000 No

shear force applied normal to pile axis
bendi ng nonment applied to pile head
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y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle S DevapmentSarvices
R = rotational stiffness applied to pile head i ot ol s s "
Val ues of top y vs. pile lengths can be conputed only for |oad tymgﬁ T g
speci fi ed shear |oading (Load Types 1, 2, and 3). bt o e o e
Thrust force is assuned to be acting axially for all pile batterOHWg%gg%m% Zﬁ&

Comput ati ons of Nomi nal Monent Capacity and Nonlinear Bending Stiffness ----

Axial thrust force values were determ ned from pile-head | oading conditions
Nunmber of Pile Sections Analyzed =1

Pile Section No. 1:
Monent - curvature properties were derived fromelastic-plastic section
properties

Conput ed Val ues of Pile Loading and Defl ection
for Lateral Loading for Load Case Nunmber 1 ---------mmmmmmmm e

Pi | e-head conditions are Shear and Monent (Loadi ng Type 1)

Shear force at pile head = 10600.0 | bs
Applied nonment at pile head = 0.0 in-1Ibs
Axial thrust load on pile head = 0.0 | bs

Dept h Defl ect. Bendi ng Shear Sl ope Total Bending Soil Res. Soil Spr.
Distrib. X'y Monent Force S Stress Stiffness p Es*H Lat. Load feet inches
in-Ibs I bs radians psi* I b-in*2 Ib/inch Ib/inch Ib/inch ---------- ---------

---------- 0.00 9.2586 -4.14E-05 10600. -0.04169 5.99E-07 1.40E+10 0. 00
O 00 0.00 0.3100 9.1035 39432. 10600. -0.04168 570.5850 1.40E+10 0.00 0.00
0.00 0.6200 8.9484 78864. 10600. -0.04167 1141. 1.40E+10 0.00 0.00 0.00
0.9300 8.7935 118296. 10600. -0.04164 1712. 1.40E+10 0.00 0.00 0.00 1.2400
8.6386 157728. 10600. -0.04161 2282. 1.40E+10 0.00 0.00 0.00 1.5500 8.4839
197160. 10600. -0.04156 2853. 1.40E+10 0.00 0.00 0.00 1.8600 8.3294 236592.
10600. -0.04150 3424. 1.40E+10 0.00 0.00 0.00 2.1700 8.1752 276024. 10600. -
0.04143 3994. 1.40E+10 0.00 0.00 0.00 2.4800 8.0212 315456. 10600. -0.04136
4565. 1.40E+10 0.00 0.00 0.00 2.7900 7.8675 354888. 10600. -0.04127 5135.

1. 40E+10 0.00 0.00 0.00 3.1000 7.7141 394320. 10600. -0.04117 5706. 1.40E+10
0.00 0.00 0.00 3.4100 7.5612 433752. 10600. -0.04106 6276. 1.40E+10 0.00
0.00 0.00 3.7200 7.4087 473184. 10600. -0.04094 6847. 1.40E+10 0.00 0.00
0.00 4.0300 7.2566 512616. 10600. -0.04081 7418. 1.40E+10 0.00 0.00 0.00
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4.3400 7.1051 552048. 10600. -0.04066 7988. 1.40E+10 0.00 0.00 G760 4. 6500
6. 9541 591480. 10600. -0.04051 8559. 1.40E+10 0.00 0.00 0.00 49600 687"
630912. 10600. -0.04035 9129. 1.40E+10 0.00 0.00 0.00 5.2700 66539:6£0344.

10600. -0.04018 9700. 1.40E+10 0.00 0.00 0.00 5.5800 6.5047 709776 ;m‘“wifgﬁ@@?f;’”&’i??”
0. 04000 10271. 1.40E+10 0.00 0.00 0.00 5.8900 6.3563 749208. 1()§vf§ﬁ° el %@f@@w

10841. 1.40E+10 0.00 0.00 0.00 6.2000 6.2086 788640. 10600. -0.|03960*11412.
1. 40E+10 0.00 0.00 0.00 6.5100 6.0617 828072. 10600. -0.03938 11982 =bicten
1. 40E+10 0.00 0.00 0.00 6.8200 5.9156 867504. 10600. -0.03916 12553,
1. 40E+10 0.00 0.00 0.00 7.1300 5.7703 906936. 10600. -0.03892 13123.
1. 40E+10 0.00 0.00 0.00 7.4400 5.6260 946368. 10600. -0.03868 13694.
1. 40E+10 0.00 0.00 0.00 7.7500 5.4826 985800. 10600. -0.03842 14265,
1. 40E+10 0.00 0.00 0.00 8.0600 5.3401 1025232. 10600. -0.03816 14835.
1. 40E+10 0.00 0.00 0.00 8.3700 5.1987 1064664. 10600. -0.03788 15406.
1. 40E+10 0.00 0.00 0.00 8.6800 5.0583 1104096. 10600. -0.03759 15976.
1. 40E+10 0.00 0.00 0.00 8.9900 4.9190 1143528. 10600. -0.03729 16547.
1. 40E+10 0.00 0.00 0.00 9.3000 4.7809 1182960. 10600. -0.03698 17118.
1. 40E+10 0.00 0.00 0.00 9.6100 4.6439 1222392. 10600. -0.03667 17688.
1. 40E+10 0.00 0.00 0.00 9.9200 4.5081 1261824. 10600. -0.03634 182509.
1. 40E+10 0.00 0.00 0.00 10.2300 4.3735 1301256. 10600. -0.03600 18829.
1. 40E+10 0.00 0.00 0.00 10.5400 4.2402 1340688. 10600. -0.03565 19400.
1. 40E+10 0.00 0.00 0.00 10.8500 4.1083 1380120. 10600. -0.03529 19970.
1. 40E+10 0.00 0.00 0.00 11.1600 3.9777 1419552. 10600. -0.03491 20541.
1. 40E+10 0.00 0.00 0.00 11.4700 3.8485 1458984. 10600. -0.03453 21112.
1. 40E+10 0.00 0.00 0.00 11.7800 3.7208 1498416. 10600. -0.03414 21682.
1. 40E+10 0.00 0.00 0.00 12.0900 3.5945 1537848. 10600. -0.03374 22253.
1. 40E+10 0.00 0.00 0.00 12.4000 3.4698 1577280. 10600. -0.03332 22823.
1. 40E+10 0.00 0.00 0.00 12.7100 3.3466 1616712. 10600. -0.03290 23394.
1. 40E+10 0.00 0.00 0.00 13.0200 3.2250 1656144. 10600. -0.03247 23965.
1. 40E+10 0.00 0.00 0.00 13.3300 3.1050 1695576. 10600. -0.03202 24535.
1. 40E+10 0.00 0.00 0.00 13.6400 2.9868 1735008. 10600. -0.03157 25106.
1. 40E+10 0.00 0.00 0.00 13.9500 2.8702 1774440. 10600. -0.03110 25676.
1. 40E+10 0.00 0.00 0.00 14.2600 2.7553 1813872. 10600. -0.03063 26247.
1. 40E+10 0.00 0.00 0.00 14.5700 2.6423 1853304. 10600. -0.03014 26817.
1. 40E+10 0.00 0.00 0.00 14.8800 2.5311 1892736. 10600. -0.02964 27388.
1. 40E+10 0.00 0.00 0.00 15.1900 2.4218 1932168. 10600. -0.02914 27959.
1. 40E+10 0.00 0.00 0.00 15.5000 2.3143 1971600. 10600. -0.02862 28529.
1. 40E+10 0.00 0.00 0.00 15.8100 2.2088 2011032. 10600. -0.02809 29100.
1. 40E+10 0.00 0.00 0.00 16.1200 2.1053 2050464. 10600. -0.02755 29670.
1. 40E+10 0.00 0.00 0.00 16.4300 2.0038 2089896. 10600. -0.02700 30241.
1. 40E+10 0.00 0.00 0.00 16.7400 1.9044 2129328. 10600. -0.02644 30812.
1. 40E+10 0.00 0.00 0.00 17.0500 1.8071 2168760. 10600. -0.02587 31382.
1. 40E+10 0.00 0.00 0.00 17.3600 1.7119 2208192. 10600. -0.02529 31953.
1. 40E+10 0.00 0.00 0.00 17.6700 1.6189 2247624. 10600. -0.02470 32523.
1. 40E+10 0.00 0.00 0.00 17.9800 1.5281 2287056. 10600. -0.02410 33094.
1. 40E+10 0.00 0.00 0.00 18.2900 1.4396 2326488. 10600. -0.02349 33665.
1. 40E+10 0.00 0.00 0.00 18.6000 1.3533 2365920. 10600. -0.02287 34235.
1. 40E+10 0.00 0.00 0.00 18.9100 1.2694 2405352. 10600. -0.02224 34806.
1. 40E+10 0.00 0.00 0.00 19.2200 1.1879 2444784. 10600. -0.02159 35376.
1. 40E+10 0.00 0.00 0.00 19.5300 1.1088 2484216. 10600. -0.02094 35947.
1. 40E+10 0.00 0.00 0.00 19.8400 1.0321 2523648. 10600. -0.02028 36517.
1. 40E+10 0.00 0.00 0.00 20.1500 0.9579 2563080. 10600. -0.01960 37088.
1. 40E+10 0.00 0.00 0.00 20.4600 0.8863 2602512. 10600. -0.01892 37659.
1. 40E+10 0.00 0.00 0.00 20.7700 0.8172 2641944. 10600. -0.01822 38229.
1. 40E+10 0.00 0.00 0.00 21.0800 0.7507 2681376. 10600. -0.01752 38800.
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1. 40E+10 0.00 0.00 0.00 21.3900 0.6869 2720808. 10600. -0.01680"39370.

1. 40E+10 0.00 0.00 0.00 21.7000 0.6257 2760240. 10600. -0.01607 39G4dimranc
1. 40E+10 0.00 0.00 0.00 22.0100 0.5673 2799672. 10600. '0-0153‘aawﬁ‘mw - .
1. 40E+10 0.00 0.00 0.00 22.3200 0.5116 2839104. 10600. -0.01459 41082

1. 40E+10 0.00 0.00 0.00 22.6300 0.4588 2878536. 10600. -0.01383 :4L6BIiuicmit....
1. 40E+10 0.00 0.00 0.00 22.9400 0.4087 2917968. 10600. -0.01306 “#2223: Zﬁ&
1. 40E+10 0.00 0.00 0.00 23.2500 0.3616 2957400. 10600. -0.01228 4279Ab6wn

1. 40E+10 0.00 0.00 0.00 23.5600 0.3174 2996832. 10600. -0.01149 43364.

1. 40E+10 0.00 0.00 0.00 23.8700 0.2761 3036264. 10600. -0.01069 43935.

1. 40E+10 0.00 0.00 0.00 24.1800 0.2378 3075696. 6787. -0.00988 44506.

1. 40E+10 -2050. 32066. 0.00 24.4900 0.2026 3086762. -847.978 -0.00907 44666.
1. 40E+10 -2055. 37745. 0.00 24.8000 0.1704 3069387. -8485. -0.00825 44414.

1. 40E+10 -2051. 44777. 0.00 25.1100 0.1412 3023636. -16084. -0.00744 43752.

1. 40E+10 -2035. 53622. 0.00 25.4200 0.1150 2949725. -23603. -0.00665 42683.

1. 40E+10 -2008. 64958. 0.00 25.7300 0.09171 2848027. -30999. -0.00588 41211

1. 40E+10 -1968. 79831. 0.00 26.0400 0.07124 2719095. -38219. -0.00514 39346.
1. 40E+10 -1914. 99941. 0.00 26.3500 0.05345 2563679. -45206. -0.00444 37097.

1. 40E+10 -1843. 128263. 0.00 26.6600 0.03819 2382762. -51890. -0.00379
34479. 1.40E+10 -1751. 170569. 0.00 26.9700 0.02528 2177616. -58179. -
0.00318 31510. 1.40E+10 -1630. 239955. 0.00 27.2800 0.01451 1949908. -63934.
-0. 00263 28215. 1.40E+10 -1464. 375170. 0.00 27.5900 0.00568 1701944. -
68875. -0.00215 24627. 1.40E+10 -1193. 781774. 0.00 27.9000 -0.00148
1437475. -69461. -0.00173 20800. 1.40E+10 878. 0577 2200398. 0.00 28.2100 -
0.00723 1185157. -65332. -0.00139 17149. 1.40E+10 1342. 690677. 0.00 28.5200
-0. 01180 951405. -59937. -0.00110 13767. 1.40E+10 1559. 491485. 0.00 28.8300
-0. 01543 739226. -53853. -8.79E-04 10697. 1.40E+10 1712. 412729. 0.00

29. 1400 -0.01834 550742. -47255. -7.08E-04 7969. 1.40E+10 1835. 372220. 0.00
29. 4500 -0.02070 387650. -40234. -5.83E-04 5609. 1.40E+10 1940. 348630. 0.00
29. 7600 -0.02268 251403. -32841. -4.99E-04 3638. 1.40E+10 2034. 333710. 0.00
30. 0700 -0.02441 143311. -25108. -4.46E-04 2074. 1.40E+10 2123. 323518. 0.00
30. 3800 -0.02600 64596. -17053. -4.19E-04 934. 7111 1. 40E+10 2208. 315928.
0.00 30.6900 -0.02753 16439. -8682. -4.08E-04 237.8690 1.40E+10 2292.

309753. 0.00 31.0000 -0.02904 0.00 0.00 -4.06E-04 0.00 1.40E+10 2376.

152185. 0. 00

* This anal ysis conputed pile response using nonlinear nonent-curvature rel a-
tionshi ps. Values of total stress due to conbined axial and bendi ng stresses
are conmputed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
pol ated fromthe output for nonlinear bending properties relative to the
magni t ude of bendi ng nonment devel oped in the pile.

Qut put Summary for Load Case No. 1:

Pi | e-head defl ection = 9.25857774 i nches

Conput ed sl ope at pile head = -0.0416897 radi ans

Maxi mum bendi ng nmonent = 3086762. inch-Ibs

Maxi mum shear force = -69461. |bs

Dept h of maxi num bendi ng monment = 24. 49000000 feet bel ow pile head
Dept h of maxi num shear force = 27.90000000 feet bel ow pile head
Nunber of iterations = 41

Nunber of zero deflection points =1

Pile deflection at ground = 0.26002409 i nches
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Load Type 1: Load 1 = Shear, V, |bs, and Load 2 = Monent, M in-Ibs

Load Type 2: Load 1 = Shear, V, |Ibs, and Load 2 = Slope, S, radians Load Type
3: Load 1 = Shear, V, Ibs, and Load 2 = Rot. Stiffness, R in-Ibs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Monent, M in-

| bs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Sl ope, S,

radi ans

Load Load Load Axial Pile-head Pil e-head Max Shear Max Monent
Case Type Pil e-head Type Pil e-head Loading Defl ection Rotation in Pile in
Pile

No. 1 Load 1 2 Load 2 Ibs inches radians | bs in-Ibs

1V, Ib 10600. M in-lb 0.00 0.00 9.2586 -0.04169 -69461. 3086762.

Maxi mum pi | e- head defl ection = 9.2585777396 i nches
Maxi mum pi |l e-head rotation = -0.0416896684 radi ans = -2. 388642 deg.

The foll owm ng warning was reported 966 tines

* k k% \Mrni ng * k k%

An unreasonabl e i nput value for shear strength has been specified for a

| ayer.

defined using the stiff clay without free water criteria. The input value is
greater than 8000 psf. Please check your input data for correctness.

The anal ysis ended normal ly.
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Anal ysis of Individual Piles and Drilled Shafts
Subj ected to Lateral Loading Using the p-y Method
© 1985-2022 by Ensoft, Inc.

Al'l Rights Reserved

This copy of LPile is being used by:

TS

I RVI NE

Serial Nunber of Security Device: 181922353

This copy of LPile is licensed for exclusive use by:
EnGeo, Inc., San Ranpbn, CA, USA

Use of this software by enpl oyees of EnGeo, Inc.

other than those of the office site in San Ranpon, CA, USA

is a violation of the software |icense agreenent.

Path to file | ocations:
\ Active Projects\ 18000 to 19999\ 19026\ anal ysi s\

Nane of input data file:
danapt _nl7m _14 12ksf_nosand. | pl2d

Nane of output report file:
danapt _nl17m _14 12ksf_nosand. | pl2o

Nane of plot output file:
danapt _nl17m _14 12ksf_nosand. | p1l2p

Nane of runtine nessage file:
danapt _nl17m _14 12ksf_nosand. | pl2r

Date and Time of AnalysisS -------------------“-“---------
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Revision: 2
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OC Development Services
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Problem Titl e ------mmm e e e e e

Project Name: Job Nunber: dient: Engineer: Description:

Conput ational Options:

- Conventional Analysis

Engi neering Units Used for Data |nput and Conputations:
- US Customary System Units (pounds, feet, inches)

Anal ysi s Control Options:

- Maxi mum nunber of iterations allowed = 500 - Deflection tolerance for
convergence = 1. 0000E-05 in

- Maxi mum al | owabl e defl ection = 100. 0000 in

- Nurmber of pile increments = 100

Loadlng Type and Nunber of Cycles of Loading:
Static | oadi ng specified

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

- Anal ysis uses layering correction (Method of Georgiadis)

- No distributed lateral |oads are entered

- Loading by lateral soil novenents acting on pile not selected

- I nput of shear resistance at the pile tip not selected

- Input of nonment resistance at the pile tip not selected

- Conputation of pile-head foundation stiffness matrix not sel ected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Qut put Opti ons:

- Qutput files use decimal points to denote deci mal synbols.

- Val ues of pile-head deflection, bending nonent, shear force, and

soil reaction are printed for full length of pile. - Printing Increnent
(nodal spacing of output points) =1

- No p-y curves to be conmputed and reported for user-specified depths

- Print using wide report formats
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Pile diameters used for p-y curve conputations are defined using 2 points.

p-y curves are conputed using pile dianeter values interpolated with depth

over

the length of the pile. A summary of values of pile dianeter vs.

foll ows.

Depth Bel ow Pile

Point Pile Head Di aneter

No. feet inches ----- ----mmmmmm o cmmee e
1 0.000 14. 0000

2 33.000 14. 0000

I nput Structural Properties for Pile Sections:

Pile Section No. 1:

Section 1 is an elastic pile with a specified noment capacity

Cross-sectional Shape = G rcul ar Pipe

Length of section = 33.000000 ft

Wdth of top of section = 14.000000 in

Wdth of bottom of section = 14.000000 in

VWal | Thi ckness at Top = 0.500000 in

Wal | Thi ckness at Bottom = 0. 500000 in

Top Area = 21.205750 sq. in

Bottom Area = 21. 205750 sg. in

Monent of lnertia at Top = 483.756181 in*"4 Mnent of
483. 756181 i n"4

El asti ¢ Modul us = 29000000. psi

Pl astic Monment Capacity at Top = 3108000. in-Ib
Plastic Monment Capacity at Bottom = 3108000. in-Ib
Top Elastic Bending Stiffness = 1.4029E+10 | bs-in”2
Bot Elastic Bending Stiffness = 1.4029E+10 | bs-in"2

Inertia at

dept h

Bottom =

The soil profile is nodelled using 1 |ayers
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Di stance fromtop of pile to top of |ayer = 26. 000000 ft

Di stance fromtop of pile to bottomof [ayer = 107. 000000 ft

Effective unit weight at top of |layer = 60.000000 pcf Effecti
at bottom of l|ayer = 60.000000 pcf o Zﬁ&

Undr ai ned cohesion at top of |ayer = 12000. psf il

Undr ai ned cohesion at bottom of |ayer = 12000. psf

Epsilon-50 at top of layer = 0.0000

Epsil on-50 at bottom of |ayer = 0.0000

NOTE: Default values for Epsilon-50 will be conputed for this |ayer.

(Depth of the |owest soil |ayer extends 74.000 ft below the pile tip)

Summary of Input Soil Properties ----------mmmmmm oo

Layer Soil Type Layer Effective Cohesion E50
Num Nane Depth Unit W. or
(p-y Curve Type) ft pcf psf krm ----- ----mmmmmmi e oo e

1 Stiff Clay 26.0000 60.0000 12000. default
w o Free Water 107.0000 60. 0000 12000. default

Static loading criteria were used when conputing p-y curves for all analyses.

Nunmber of |oads specified =1

Load Load Condition Condition Axial Thrust Conpute Top y Run Anal ysis No.
Type 1 2 Force, Ibs vs. Pile Length

----------------------- 11V =29900. Ibs M= 0.0000 in-Ibs 0.0000000 Yes

shear force applied normal to pile axis
bendi ng nonment applied to pile head
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y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle S DevapmentSarvices
R = rotational stiffness applied to pile head i ot ol s s "
Val ues of top y vs. pile lengths can be conputed only for |oad tymgﬁ T g
speci fi ed shear |oading (Load Types 1, 2, and 3). bt o e o e
Thrust force is assuned to be acting axially for all pile batterOHWg%gg%m% Zﬁ&

Comput ati ons of Nomi nal Monent Capacity and Nonlinear Bending Stiffness ----

Axial thrust force values were determ ned from pile-head | oading conditions
Nunmber of Pile Sections Analyzed =1

Pile Section No. 1:
Monent - curvature properties were derived fromelastic-plastic section
properties

Conput ed Val ues of Pile Loading and Defl ection
for Lateral Loading for Load Case Nunmber 1 ---------mmmmmmmm e

Pi | e-head conditions are Shear and Monent (Loadi ng Type 1)

Shear force at pile head = 9900.0 | bs
Applied nonment at pile head = 0.0 in-1Ibs
Axial thrust load on pile head = 0.0 | bs

Dept h Defl ect. Bendi ng Shear Sl ope Total Bending Soil Res. Soil Spr.
Distrib. X'y Monent Force S Stress Stiffness p Es*H Lat. Load feet inches
in-Ibs I bs radians psi* I b-in*2 Ib/inch Ib/inch Ib/inch ---------- ---------

---------- 0. 00 10. 4957 -5.88E-05 9900. -0.04432 8.51E-07 1.40E+10 0. 00
O 00 0.00 0.3300 10.3202 39204. 9900. -0.04431 567.2858 1.40E+10 0.00 0.00
0.00 0.6600 10.1447 78408. 9900. -0.04429 1135. 1.40E+10 0.00 0.00 0.00
0.9900 9.9694 117612. 9900. -0.04427 1702. 1.40E+10 0.00 0.00 0.00 1.3200
9.7941 156816. 9900. -0.04423 2269. 1.40E+10 0.00 0.00 0.00 1.6500 9.6191
196020. 9900. -0.04418 2836. 1.40E+10 0.00 0.00 0.00 1.9800 9.4442 235224.
9900. -0.04412 3404. 1.40E+10 0.00 0.00 0.00 2.3100 9.2697 274428. 9900. -
0. 04405 3971. 1.40E+10 0.00 0.00 0.00 2.6400 9.0954 313632. 9900. -0.04396
4538. 1.40E+10 0.00 0.00 0.00 2.9700 8.9215 352836. 9900. -0.04387 5106.

1. 40E+10 0.00 0.00 0.00 3.3000 8.7479 392040. 9900. -0.04376 5673. 1.40E+10
0.00 0.00 0.00 3.6300 8.5749 431244. 9900. -0.04365 6240. 1.40E+10 0.00 0.00
0.00 3.9600 8.4023 470448. 9900. -0.04352 6807. 1.40E+10 0.00 0.00 0.00
4.2900 8.2302 509652. 9900. -0.04338 7375. 1.40E+10 0.00 0.00 0.00 4.6200
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1. 40E+10 0.00 0.00 0.00 4.950607 'sg78

1. 40E+10 0.00 0.00 0.00 5.2800 7.1

1. 40E+10 0.00 0.00 0.00 5.6100 7.5480 6664
1. 40E+10 0.00 0.00 0.00 5.9400 7.3792 705672. 99(

1175 60tk
RSP
020104250

10211. 1.40E+10 0.00 0.00 0.00 6.2700 7.2112 744876. 9900. -O0. 0433%%&@??@wwww
1. 40E+10 0.00 0.00 0.00 6.6000 7.0440 784080. 9900. -0.04210 11346:*1 40E+1
0.00 0.00 0.00 6.9300 6.8777 823284. 9900. -0.04188 11913. 1.40E+10 O-GH™
0.00 0.00 7.2600 6.7124 862488. 9900. -0.04164 12480. 1.40E+10 0.00 0.00
0.00 7.5900 6.5480 901692. 9900. -0.04139 13048. 1.40E+10 0.00 0.00 0.00
7.9200 6.3846 940896. 9900. -0.04113 13615. 1.40E+10 0.00 0.00 0.00 8.2500
6. 2222 980100. 9900. -0.04086 14182. 1.40E+10 0.00 0.00 0.00 8.5800 6.0610
1019304. 9900. -0.04058 14749. 1.40E+10 0.00 0.00 0.00 8.9100 5.9009
1058508. 9900. -0.04028 15317. 1.40E+10 0.00 0.00 0.00 9.2400 5.7419
1097712. 9900. -0.03998 15884. 1.40E+10 0.00 0.00 0.00 9.5700 5.5842
1136916. 9900. -0.03966 16451. 1.40E+10 0.00 0.00 0.00 9.9000 5.4278
1176120. 9900. -0.03934 17019. 1.40E+10 0.00 0.00 0.00 10.2300 5.2727
1215324. 9900. -0.03900 17586. 1.40E+10 0.00 0.00 0.00 10.5600 5.1189
1254528. 9900. -0.03865 18153. 1.40E+10 0.00 0.00 0.00 10.8900 4.9666
1293732. 9900. -0.03829 18720. 1.40E+10 0.00 0.00 0.00 11.2200 4.8156
1332936. 9900. -0.03792 19288. 1.40E+10 0.00 0.00 0.00 11.5500 4.6662
1372140. 9900. -0.03754 19855. 1.40E+10 0.00 0.00 0.00 11.8800 4.5183
1411344. 9900. -0.03715 20422. 1.40E+10 0.00 0.00 0.00 12.2100 4.3720
1450548. 9900. -0.03674 20990. 1.40E+10 0.00 0.00 0.00 12.5400 4.2273
1489752. 9900. -0.03633 21557. 1.40E+10 0.00 0.00 0.00 12.8700 4.0843
1528956. 9900. -0.03590 22124. 1.40E+10 0.00 0.00 0.00 13.2000 3.9430
1568160. 9900. -0.03546 22691. 1.40E+10 0.00 0.00 0.00 13.5300 3.8034
1607364. 9900. -0.03502 23259. 1.40E+10 0.00 0.00 0.00 13.8600 3.6657
1646568. 9900. -0.03456 23826. 1.40E+10 0.00 0.00 0.00 14.1900 3.5297
1685772. 9900. -0.03409 24393. 1.40E+10 0.00 0.00 0.00 14.5200 3. 3957
1724976. 9900. -0.03360 24961. 1.40E+10 0.00 0.00 0.00 14.8500 3.2636
1764180. 9900. -0.03311 25528. 1.40E+10 0.00 0.00 0.00 15.1800 3.1335
1803384. 9900. -0.03261 26095. 1.40E+10 0.00 0.00 0.00 15.5100 3.0053
1842588. 9900. -0.03209 26662. 1.40E+10 0.00 0.00 0.00 15.8400 2.8793
1881792. 9900. -0.03157 27230. 1.40E+10 0.00 0.00 0.00 16.1700 2.7553
1920996. 9900. -0.03103 27797. 1.40E+10 0.00 0.00 0.00 16.5000 2.6335
1960200. 9900. -0.03048 28364. 1.40E+10 0.00 0.00 0.00 16.8300 2.5139
1999404. 9900. -0.02993 28932. 1.40E+10 0.00 0.00 0.00 17.1600 2.3965
2038608. 9900. -0.02936 29499. 1.40E+10 0.00 0.00 0.00 17.4900 2.2814
2077812. 9900. -0.02877 30066. 1.40E+10 0.00 0.00 0.00 17.8200 2.1686
2117016. 9900. -0.02818 30633. 1.40E+10 0.00 0.00 0.00 18.1500 2.0582
2156220. 9900. -0.02758 31201. 1.40E+10 0.00 0.00 0.00 18.4800 1.9502
2195424, 9900. -0.02697 31768. 1.40E+10 0.00 0.00 0.00 18.8100 1.8446
2234628. 9900. -0.02634 32335. 1.40E+10 0.00 0.00 0.00 19.1400 1.7416
2273832. 9900. -0.02570 32903. 1.40E+10 0.00 0.00 0.00 19.4700 1.6410
2313036. 9900. -0.02506 33470. 1.40E+10 0.00 0.00 0.00 19.8000 1.5431
2352240. 9900. -0.02440 34037. 1.40E+10 0.00 0.00 0.00 20.1300 1.4478
2391444, 9900. -0.02373 34604. 1.40E+10 0.00 0.00 0.00 20.4600 1.3552
2430648. 9900. -0.02305 35172. 1.40E+10 0.00 0.00 0.00 20.7900 1.2653
2469852. 9900. -0.02236 35739. 1.40E+10 0.00 0.00 0.00 21.1200 1.1781
2509056. 9900. -0.02165 36306. 1.40E+10 0.00 0.00 0.00 21.4500 1.0938
2548260. 9900. -0.02094 36874. 1.40E+10 0.00 0.00 0.00 21.7800 1.0123
2587464. 9900. -0.02021 37441. 1.40E+10 0.00 0.00 0.00 22.1100 0.9337
2626668. 9900. -0.01948 38008. 1.40E+10 0.00 0.00 0.00 22.4400 0.8580
2665872. 9900. -0.01873 38575. 1.40E+10 0.00 0.00 0.00 22.7700 0O.7853
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2705076. 9900. -0.01797 39143. 1.40E+10 0.00 0.00 0.00 23.1000 G 7157
2744280. 9900. -0.01720 39710. 1.40E+10 0.00 0.00 0.00 23. 4300 |0. 64 dikmmenrsme""
2783484. 9900. -0.01642 40277. 1.40E+10 0.00 0.00 0.00 23.7600 Gﬁﬁﬁgﬁﬁm- e
2822688. 9900. -0.01563 40845. 1.40E+10 0.00 0.00 0.00 24.0900 | QG=595 oo
2861892. 9900. -0.01483 41412. 1.40E+10 0.00 0.00 0.00 24.4200|G:4B8Lcrmicmit. ..
2901096. 9900. -0.01402 41979. 1.40E+10 0.00 0.00 0.00 24.7500 |0 #1242 Zﬁ&
2940300. 9900. -0.01319 42546. 1.40E+10 0.00 0.00 0.00 25.0800 L0O. 363605
2979504. 9900. -0.01236 43114. 1.40E+10 0.00 0.00 0.00 25.4100 0. 3164
3018708. 9900. -0.01151 43681. 1.40E+10 0.00 0.00 0.00 25.7400 0.2725
3057912. 9900. -0.01065 44248. 1.40E+10 0.00 0.00 0.00 26.0700 0.2320
3097116. 5929. -0.00978 44816. 1.40E+10 -2006. 34236. 0.00 26.4000 0.1950
3104869. -2024. -0.00891 44928. 1.40E+10 -2011. 40846. 0.00 26.7300 0.1614
3081087. -9975. -0.00804 44584. 1.40E+10 -2005. 49182. 0.00 27.0600 0.1313
3025868. -17877. -0.00717 43785. 1.40E+10 -1986. 59893. 0.00 27.3900 0.1046
2939505. -25678. -0.00633 42535. 1.40E+10 -1954. 73973. 0.00 27.7200 0.08116
2822503. -33321. -0.00552 40842. 1.40E+10 -1907. 93028. 0.00 28.0500 0.06088
2675601. -40744. -0.00474 38716. 1.40E+10 -1842. 119822. 0.00 28.3800

0. 04359 2499812. -47870. -0.00401 36173. 1.40E+10 -1757. 159597. 0.00

28. 7100 0.02910 2296472. -54605. -0.00334 33230. 1.40E+10 -1644. 223778. 0.00
29. 0400 0.01717 2067344. -60812. -0.00272 29915. 1.40E+10 -1491. 343740. 0.00
29. 3700 0.00756 1814839. -66247. -0.00217 26261. 1.40E+10 -1254. 657270. 0.00
29. 7000 -2.96E-05 1542664. -68612. -0.00170 22322. 1.40E+10 60.0624 8032800.
0.00 30.0300 -0.00589 1271431. -66010. -0.00130 18398. 1.40E+10 1254.

842972. 0.00 30.3600 -0.01033 1019867. -60582. -9.78E-04 14758. 1.40E+10
1487. 569808. 0.00 30.6900 -0.01364 791621. -54390. -7.22E-04 11455.

1. 40E+10 1640. 476376. 0.00 31.0200 -0.01605 589098. -47663. -5.27E-04 8524.
1. 40E+10 1757. 433487. 0.00 31.3500 -0.01781 414130. -40514. -3.86E-04 5993.
1. 40E+10 1853. 412064. 0.00 31.6800 -0.01911 268225. -33010. -2.89E-04 3881.
1. 40E+10 1937. 401445. 0.00 32.0100 -0.02010 152692. -25189. -2.30E-04 22009.
1. 40E+10 2013. 396563. 0.00 32.3400 -0.02093 68726. -17075. -1.99E-04

094. 4688 1. 40E+10 2085. 394604. 0.00 32.6700 -0.02167 17459. -8677. -1.86E-

04 252.6270 1.40E+10 2156. 393913. 0.00 33.0000 -0.02240 0.00 0.00
0.00 1.40E+10 2227. 196800. 0.00

-1. 84E-04

* This anal ysis conputed pile response using nonlinear noment-curvature rel a-
tionships. Values of total stress due to conbined axial and bending stresses
are conputed only for elastic sections only and do not equal the actual
stresses in concrete and steel. Stresses in concrete and steel may be inter-
pol ated fromthe output for nonlinear bending properties relative to the
magni t ude of bendi ng nonent devel oped in the pile.

Load Case No.

Qut put Summary for 1

Pi | e-head deflection = 10.49566715 i nches
Conmput ed sl ope at pile head -0. 0443170 radi ans

Maxi mum bendi ng nonent = 3104869. inch-I|bs

Maxi mum shear force -68612. | bs

Dept h of maxi num bendi ng nonent = 26. 40000000 feet bel ow pile head
Dept h of maxi num shear force 29. 70000000 feet below pile head
Nurmber of iterations = 40

Nunmber of zero deflection points 1

Pile deflection at ground = 0.24056476 i nches
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Shear = 9900. Ib
Moment = 0. in-|
Axi al Load = O.

Pile Pile Head Maxi mum Maxi num
Length Defl ecti on Monent Shear
feet inches In-1bs |bs

33. 00000 10.49566715 3104869. -68612.
31. 35000 16. 87319822 3091235. -87353.

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, Ibs, and Load 2 = Monent, M in-I|Dbs

Load Type 2: Load 1 = Shear, V, |bs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, Ibs, and Load 2 = Rot. Stiffness, R in-Ibs/
rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Monent, M in-
| bs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Sl ope, S,

radi ans

Load Load Load Axial Pile-head Pil e-head Max Shear Max Monent
Case Type Pil e-head Type Pile-head Loading Deflection Rotation in Pile in
Pile

No. 1 Load 1 2 Load 2 Ibs inches radians |Ibs in-Ibs

1V, Ib9900. M in-Ib 0.00 0.00 10.4957 -0.04432 -68612. 3104869.

Maxi mum pi | e- head defl ection = 10.4956671511 i nches
Maxi mum pi | e-head rotation = -0.0443170238 radi ans = -2.539178 deg.

The follow ng warning was reported 2843 tines
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An unreasonabl e i nput value for shear strength has been specifi ¢
| ayer. defined using the stiff clay without free water criteria.
val ue is

greater than 8000 psf. Please check your input data for correctr
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The anal ysis ended normal | y.
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