
BEFORE THE
BOURBON COUNTY JOINT PLANNING COMMISSION

ln the Matter of:

CONSTRUCTION OF A WIRELESS
COMMUNICATIONS FACILITY IN
PARIS, BOUBRON COUNTY, KENTUCKY

SITE NAME: LV PARIS DT

CASE NO. CT 18-01

********

SUPPLEMENT TO APPLICATION FOR
CONSTRUCTION OF A WIRELESS COMMUNICATIONS FACILITY

TowerCo 2013, LLC, a Delaware limited liability company ("Applicant"), by counsel,

pursuant to the Kentucky Revised Statutes, the City of Paris Zoning Ordinance, and the

rules and regulations applicable thereto, and pursuant to the Telecommunications Act of

1996, respectfully submits this Supplement to lts Application requesting approval from

the Bourbon County Joint Planning Commission ("Planning Commission") to construct,

maintain, and operate a cellular tower facility ("Facility") to serve the customers of Verizon

Wireless with wireless communications services.

Per the request of the Planning Administrator, the following items are hereby

clarified with respect to the instant application:

1. The Applicant has reviewed the potential colocation possibilities mentioned

at the Technical Review of this application. All sites mentioned were outside

the search ring submitted as a part of the initial application, and thus, will

not meet the needs of Verizon Wireless or its customers. Documents

reflecting our further evaluation are attached hereto as Exhibit S-A.
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The Notice Signs have been installed on the property, and photographs of

the same are attached hereto as Exhibit S-8.

The engineer responsible for procuring the LOMA has supplemented his

information to clearly show the area removed from the floodplain, and the

same is attached hereto as Exhibit S-C.

ln clarification, no trees are to be removed as part of this project.

The foundation plans have been provided to the Commission's engineering

consultant. The same items provided to her are attached hereto as Exhibit

s-D.

As requested, stormwater calculations have been completed, and the same

are attached hereto as Exhibit S-E.

As requested, erosion control has been considered, and an explanation of

erosion/runoff calculations is also attached hereto as a part of Exhibit S-E.

To clarify, no backup generator is currently proposed for this site.

A redacted copy of the 2014 Option and Ground Lease Agreement is

attached hereto as Exhibit S-F.

To the extent practicable, the Applicant acknowledges that utilities are to be

located underground.

Revised site plans indicating a dust-free surface for the drive areas are

attached hereto as Exhibit S-G.

The sanitary sewer lines have been added to the plans, and are also

attached here to as Exhibit S-G.
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WHEREFORE, the Applicant respectfully requests that the Planning Commission

accept this Supplement for filing, and having now met all relevant legal requirements,

grant all appropriate permissions to construct and operate the Facility at the location

described herein.

Respectfully submitted,

W. Brent Rice
Jacob C. Walbourn
McBrayer, McGinnis, Leslie & Kirkland, PLLC
201 East Main Street, Suite 900
Lexington, Kentucky 40507
(859) 231-8780 (phone)
(859) 231-6518 (fax)
brice@mmlk.com
iwalbourn@mmlk.com
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verizon/
Tuesday, January 29th, 2019

To Whom lt May Concern

Thís letter is a supplement to rny October 1-9, 20L8 letter where I stated the need for a Verizon Wireless
site called Paris DT in my capacity as a radio frequency engineer for Verizon Wireless,

Following inquiries from the localjurisdict¡on, we have conducted a more thorough evaluation of the
sítes mentioned in my prior letter, and provide the following updated information:

Crown Castle (FCC lD: 1223t751- As is shown on the attached map, the Crown Castle tower ís located
2.45 miles southeast of the selected site. The selected site is near the center of the demand area for
the new tower. A distance of nearly 2% miles is too far to serve customer needs, and thus is not a

viable option for colocation.

Powertel Inc (FCC lD: 999-ASO-376-OE) - This water tank site is 1.7 miles from the selected site, and
1.2 miles from an existing Verizon tower. As above, this síte is too far from the search area to be viable
for colocation. Additionally, because ¡t is close to the exísting facility, it does not meet the objectives
for the project which involves offloading of capacity from the existing tower.

As mentioned in my previous letter, when forced to use sites that are not optimal, additional towers
may be required in the near future. Our goal is to provide uninterrupted, consistent service throughout
the area. While colocation is generally the most cost-effective means for prompt deployment of new
facilities, it is only effective if located at appropriate distances from our existing towers. The sites
evaluated here do not meet our needs, as they are too close to our existing facilities, too far from the
search area for a new facility, or both.

Sincerely,

Faiz Moham d

RF neer, Verizon Wireless

STATE OF INDIANA

COUNTY OF

Subscribed and sworn to before me this ú.13
day of -.i

Notarv Public

201.9

THOMA$ D. HERNüON
Ffulary PuHic, State of lndian¡

SEAL
Frty Qtrn*rsiør Expr€s 9/tll:il,'

Signature

Printed

.4..

U
k
F
U'
-])

s-h
EXHIBIT

My Comrnission expires 2-.?'3

County of Residence
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*TowerCo FAIL
(Legs, l7 3o/o capacity)

DBRAOåI$
CROUP

Feasibility Structural Analysis

Site Number: KY0062-A
Site Name: Paris Municipal Center

Delta Oaks Group Project: STR19-03781-02, Revision I

525 High St., Paris, Bourbon Counfy, KY 40361
Latitude: N 38.2113o+ Longitude: W 84.2518o+
Elevation: 838-ftÉ, Topography Category: 1; Site Class "D"
Exposure Category: "C"; Structure Class/Risk Category II;
93.3-ft Guyed Mast on 45-ft Rooftop

January 16,2019

Mr. Stephen Rambeau
Director of Engineering
TowerCo, LLC
5000 Valleystone Drive
Cary, NC 27519

Subject

TowerCo Desígnatíon

Engíneeríng Fírm Designation

Site Døta

Matthew Layden, PE
Structural Engineer III

?wr"lÍ /å

Dear Mr. Rambeau,

To your request, we present our feasibility structural analysis. Our work indicates that with the proposed
appurtenance configuration, the tower g!!!4! satisff the structural strength requirements of ANSI/TIA-222-G-2-
2009 I 2013 Kentuclqt Building Code (2012 IBC) (local building code) / ASCE 7- l0 for:

o Vutt: I l5-mph / Va.,r: 89-mph three-second gust basic wind speed [per Eqn. l6-33 of the 2012IBC]
o 30-mph three-second gust basic wind speed wiTh3l4-in radial ice
¡ Earthquake design parameters and loading, per USGS Ground Motion Parameter Calculator (ASCE 7-10)

and industry standard, respectively, including:
o S.:0.196 g, Sr :0.089 g

Results published herein are for the existing appurtenance configuration. Computer models would not converge
when Verizon equipment loading was considered: 208 ff effective projected area with (12) l-5/8" lines. We
estimate results above 400%o of capacity.

It is not feasible to install or sunnort the Verizon equinment loadine on this tower.

Delta Oaks Group appreciates the opportunity to be of service to TowerCo. Please do not hesitate to contact us if
you have any questions or require any additional information.

Sincerely,
signed by Michael

ç 09:40:45 -05'00'

1't 24895

FNS

Michael L. Lassiter, SE, PE
Chief Structural Engineer
KY PE License 24895

ELL
TER *

AL \\

4904 Professional Coult. Second Floor
Raleigh.NC.27609

www.deltaoaksgroup.conl
9t9.342.8247

Delta Oaks Group



93,3-ft Guyed Mast on 45-ft Rooftop
Delta Oal6 Group Project STRI9-0378 I -02

January 16,2019
TowerCo Site No. KY0062-A

Pøge 2 of5

t.
2.

Table l: Existin

See Line Plan for locations.
Existing tower loading per DOG Site Visit on 0l/10/2019

Table 2: Twist and Limitationsr

l. See program output for supporting details.
2. Dish frequencies unknown. Tenant shall coordinate with their RF Engineer with respect to twist and sway results.

Table 3: : Limit State Deformationsr

l. See program output for supporting details.
2. Per TIA-222-G Section 2.8.2.1 rotation about the vertical axis (twist) or any horrzontal axis (sway) of the structure shall not exceed 4 degrees.
3. Per TIA-222-G Section 2.8.2.2 horizontal displacement shall not exceed 37o ofthe height ofthe structure.

Table 4: Tower Structure Results Percent C Utilizedt

l. Detailed results and capacities in the TNX Tower output attached. Percent utilized less than I 05% is considered acceptable.

Elevation
(AGL. fO

Carrier Mount Equipment Feedlinesl Location

147.1 (1) 19.6' Dipole w/ 4 Elements Q\ l-U16" LeesA&B
130.7 12) Standoffs ll) l5.l'Dioole w/ l6 Elements t1) 5/8" Les C
126.8 (2) Standoffs (l) 21.1' DiÞole w/ 4 Elements fl) 1-ll16" Lee B
107.2 (2) Standoffs (l\ 21.4' Dipole w/ 4 Elements fl) l-1116" Lee B
84.2 12) Standoffs (l\ 20.3' Dioole w/ 4 Elements (2\318" Lee C
68 (l) Standoff (1) 13.3'Omni fl) l-1116" Lee B

61.7

Tower

IExisting]

(l) 1.5' Dish fi\ U4 Les C

Elevation
(AGL. fO

Equipment Tilt (deg) Twist (deg)
Resultant

ldes)
61.7 1.5'Dish 0.2127 2.1734 2. I 838

Elevation
(AGL. fO

Equipment Twist
ldes)2

Sway
ldes)2

Deflection
lin)

Deflection
Limit lin)3

Result

93.3 Structure 8.3868 0.7335 9.152 33.6 N.G.

Comnonent Percent Capacity Result
Less t73 N.G

Diagonals 83 o.K
Horizontals 52 o.K

Girts 32 o.K.
Guvs 134 N.G

Guv Pull-Offs J o.K

4904 Professional Court . Second Floor
Raleigh 'NC .27609

rvww.deltaoaksgroup.conl
9t9.342.8247

Delta Oaks Group



93.3-ft Guyed Mast on 45-ft Rooftop
Delta Oaks Group Project STRI9-03781-02

January 16,2019
TowerCo Site No. KY0062-A
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ASSUMPTIONS

This structural analysis is based on the theoretical capacity of the members and is not a condition assessment of
the tower. This analysis is from information supplied, and therefore, its results are based on and are as accurate as

that supplied data. Delta Oaks Group ("DOG") has made no independent determination, nor is it required to, of its
accuracy. The following assumptions were made for this structural analysis.

l. The tower member sizes and shapes are considered accurate as supplied. The material grade is as per
data supplied andlor as assumed based on industry standards.
2. The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be
complete and accurate. All antennas, mounts, coax and waveguides are assumed to be properly installed
and supported as per manufacturer requirements.
3. Some assumptions are made regarding antennas and mount sizes and their projected areas based on
best interpretation ofdata supplied and ofbest knowledge ofantenna type and industry practice.
4. All mounts, if applicable, are considered adequate to support the loading. No actual analysis of the
mount(s) is performed. This analysis is limited to analyzing the tower only.
5. The soil parameters are as per data supplied or as assumed and stated in the calculations.
6. Foundations are properly designed and constructed to resist the original design loads indicated in the
documents provided.
7. The tower and structures have been properly maintained in accordance with TIA Standards andlor with
manufacturer' s specifications.
8. All welds and connections are assumed to develop at least the member capacity unless determined
otherwise and explicitly stated in this report.
9. All prior structural modifications are assumed to be as per data supplied/available and to have been
properly installed.
10. Loading interpreted from photos is accurate to +5' AGL, antenna size accurate to +3.3 SF, and coax
equal to the number of existing antennas without reserve.
I l. Unless otherwise noted, documents reviewed and used in this structural analysis were provided by
CLIENT.
12. The proposed coax shall be installed per the attached coax layout plan, Feed Line Plan.
13. Leg A is determined per best industry practice.

Tf any of these asstrmptions are not valid or have heen maile in error, this analysis may be affected, and DOG
should be allowed to review any new information to determine its effect on the structural integrity of the tower

4904 Professional Court' Second Floor
Raleigh.NC.27609

www.deltaoaksgroup.cotìì
9t9-342'8247

Delta Oaks Group



93.3-fr Guyed Mast on 45-ft Rooftop
Delta Oaks Group Project STRI9-03781-02

January 16, 2019
TowerCo Site No. KY0062-A

Page 4 of 5

DISCLAIMER OF WARRANTIES

Delta Oaks Group ("DOG") has not necessarily performed a detailed site visit to the tower to veri$ the member
sizes or antenna/coax loading. Even if a site visit was performed, it is possible that the tower configuration,
components, and/or loading has been modified since said site visit. Therefore, if the existing conditions are not as

represented on the tower elevation contained in this report, we should be contacted immediately to evaluate the
significance of the discrepancy. This is not a condition assessment of the tower or foundation, nor does this report
replace a full tower inspection. The tower and foundations are assumed to be in good condition, twist free, and
plumb and arc also assumed to have been properly fabricated, erected and maintained.

The engineering services rendered by DOG in connection with this Structural Analysis are limited to a computer
analysis of the tower structure and theoretical capacity of its main structural members. All tower components have
been assumed to only resist dead loads when no other loads are applied. No allowance was made for any
damaged, bent, missing, loose, or rusted members (above and below ground). No allowance was made for loose
bolts or cracked welds.

This report does not include an analysis of the fabrication of the structure (including welding). As it is not feasible
to attain all the detailed information necessary to perform a thorough analysis of every structural sub-component
and connection of an existing tower, DOG provides a limited scope of service that does not veriff the adequacy of
every weld, plate connection detail, etc. Therefore, the purpose of this report is to assess the capacity of the major
tower components regarding the addition of appurtenances, usually accompanied by transmission lines, to the
structure.

It is the owner's responsibility to determine the amount of ice accumulation in excess of the specified code
recommended amount, if any, that should be considered in the structural analysis.

The attached sketches are a schematic representation of the analyzedtower.If any material is fabricated from
these sketches, the contractor shall be responsible for field veri$ing the existing conditions, proper fit, and
clearance in the field. Any mentions of structural modifications are reasonable estimates and should not be used
as a precise construction document. Precise modification drawings are obtainable from DOG, but are beyond the
scope ofthis report.

Miscellaneous items such as antenna mollnts, etc., have not been designed or detailed as a part of our work.

DOG makes no warranties, expressed andlor implied, in connection with this report and disclaim any liability
arising from material, fabrication, and erection of this tower.

4904 Plofessional Court. Second Floor
Raleigh.NC.27609

www.deltaoaksgroup.conr
9t9'342.8247

Delta Oal<s Group



93.3-ft Guyed Mast on 45-ft Rooftop
Delta Oales Group Project STR|9-03781-02

Attachments:
. Anchor Layout and Tower Elevation Sketch
¡ Feed Line Plan
¡ Program Input and Output - Wind

January 16,2019
TowerCo Site No. KY0062-A

Page 5 ofî

4904 Professional Cour¡ . Second Floor
Raleigh'NC .27609

www. deltaoaksgroup. com
919.342.8247

Delta Oaks Group
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Round Flat

Feed Line Plan

App ln Face App out Face

1-1t16"
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Pa¡is Center

by:

I

Delta Oaks Group
4904 Professional Court, Second

Raleigh, NC 27609
Phone:

DELTA OA.I(S GROUP



z

138.8 ft

129.5 fl

120.2ñ,

110.8ñ

101.5 ñ

s2.21 A

82.8 1t

73.5 fl

R=60.79 fi

R=61,¡12 ft

R=75,¡12 fr
PLAN

DESIGNED APPURTENANCE LOADING
TYPE ELEVATION TYPE ELEVATION

20'4-Bav sinole D¡pole 147.1

138.2

137.3

20' ,l-Bay sinqle D¡pole lolL, _. .
96.5s!q.e-&ry! !40!I!199 i01-Il

s¡deArm Mount ISO 701-ll
srqe4!q! Ug!4jqo 3!l!l
slde Arm Mount fSO 70i-lì 94.3

lSfi D¡oole 130.7 20',|-Bav sinole DiDole u.2
20',|-Bav S¡nole D¡Dole 126.E S¡deArm Mount fSO 301-ll 74

S¡deArm Mounl fso 701-11 't23.1

117.9

1gñ Omn¡ 68

È1.7S¡deArm Mount fSO 701-11 '18" Stândard O¡sh

116.2 S¡deArm Mount ISO 301-1] 61.3Sldo Arm lllount

MATERIAL STRENGTH

2.
3.
4.

TOWER DESIGN NOTES
Tower is located in Bourbon County, Kentucky.
Tower designed for Exposure C to the TIA-222-G Standard.
Tower designed for a 89 mph basic wind in accordance with the TIA-222-G Standard.
Tower is also designed for a 30 mph basic wind w¡th 0.75 ¡n ice. lce is considered to increase
in thickness with height.
Deflections are based upon a 60 mph wind.
Tower Structure Class ll.
Topographic Category 1 with Crest Height of 0.00 ft
Tower geometry from Delta Oaks Site Visit on O1l1ol2o19.
TOWER RATING:172.7o/o

9566 lb

ALL REACTIONS ARE FACTORED

N
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É
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5.
6.
7.
8.
9.

ALL REACTIONS,
AREFACTORED \\....

MAX. CORNER REACIIONS ATEASE:
DOWN: 19726 Ib
SHEARi 393 /b

UPLIFT: -6681 lb
SHEAR: 4401b

AXIAL
lb

5447
44.2fl.

54.8 ñ

45.5 n

1140 Ib

I

f TORQUE 624 tb-ft
30 mph WND - 0.7500 in ICE

AXIAL
18200 Ib

SHEÁR
464 Ib

MOMENT
1 3594 lb-ft

TORQUE 719 Ib.Tt
REACIIONS - 89 mph WIND

E
.!
I

Éø
c
@
N

P

É

É
Ø

z

z
{
úø

Þ

É z

z É

Ê

e9

Éa

ea

z

N

c
€)

E
ø

(,

I
.g
o

E
o

.g
o

É
Ø

E

ts

(5

E

6

I
À

e
€)

À

Fv FuGRADE FY l-u
58 ks¡4500"50 50 ksi 62 ks¡

Paris Center
Ptoiectt STRí 9-037 81 -02
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çode: TIA-222_G Date: 01 /1 5/1 g scale: NTS

Delta Oaks Group
4904 Professional Court, Second

Raleigh, NC 27609
Phone: (919) 342-8247
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Date

18'.25:34 01l15l'19

D6ighêd by

M Lass¡iter

Job

KY0062-4, Par¡s Municipal Center

Pþ¡ect
sTRl*03781-02

Cl¡ent
To\¡verCo

tnxTower

Deltz Oøks Group
1904 Prcfesionãl Court, Seêo"d Floot

Raleigh, NC 27609
Phore: (9t9) 3424247

FÀ"

Tower lnput Data

The main tower is a 3x guyed tower with æ overall height of 138.83 ft above the groud line.
The bæe ofthe tower is set at m elevation of45.50 ft above the gromd line.
The fæe width of the torer is L l4 ft at the top ad l. l4 ft at the bæe.
This tower is designed using the TIA-222G stædad.
The following design criæria apply:

Tower is located in Bourbon Couty, Kentucþ.
ASCE 7-l 0 Wind Data is used (wìnd speeds @¡velted to nominal values).
Bæic wind speed of 89 mph.
Structu¡e Clæs II.
Exposure Category C.
Topographic Category I
Crest Height 0.00 ft.
Nominal iæ thicl¡ess of0.7500 in.
Iæ thickress is co¡sidoed to incrøe with height.
lce density of 56 pcf.
A wind speed of 30 mph is used in combimtio¡ with ice.
Temperatue drop of50 oF.

Deflections calculated using a wiod speed of 60 mph.
Tower gæmetry from Delta Oaks Site Visit o¡ 0l/10/2019..
Pressues ãe calculated at æch *ction.
Safety fætor used i¡ guy design is l
St¡ess ratio used in tower member design is L
Local bmding stresses due to climbing loads, feed line supports, md appurtenaæ mou6 de Dot considered.

Ootions

Page

2 of'17

Dâb

18'.25'.34 0'1t15t19

lÞsigñed by

M Lass¡iter

Job

KY0062-4, Par¡s Mun¡c¡pal Center

Pre¡êcf

sTR190378t-02

TorerCo

tnxTower

Delø Oøks Grcup
1904 Prcless¡oñal CoûL Seæñd Floot

Raleigh NC 27ó09
Phone: (919) 342-8247

FA'':

ì¡¡nd 180

< ¡êOA

Vì¡nd 90

-
LæC

--i >

Fece c

Wnd 0

CÃmer & Stamount Guved Tows

Tower Tower
9ctbn Elerdion

Awnbly þeoñ
wiàh

9ct¡on
Length

o

Considq Mommts - Legs
Consids Moments - Horizo¡t¡ls
ConsidH Monilts - Diago¡åls
Us Mom6t Masficâtioû

\r ltÈ cô& stessRåriôs
i U* cod! satety F¡croß-cuys

E$¡l¡te Ic.
A¡q'ays Us Md Kz
Use Sp€ciot Wind Profile

{ Includc Bolts ln Mcnbd câp¡cily
L€g Bolrs Are Al Top Of Section

i kond¡ry Hor¿o¡t¡l 8r¡6 L€g

. U* Dimond IrDd Bmri¡g (4 Sid(d)
! SR Mmbtrs Hã\'È Cur hds

SR Mffibss Arc Conccntsic

Disibute Leg Loads As Un'flm
Assme Legs Pim€d
AssMc tugid lldcx Plålc
Us Cled Spas For Wild Arca
Us Clêd Spes For KL/r
RchioÞ Gqvs To initi¡l Tensio¡
BvFss Mâl Sbbility Chccks
Us Azinudì Dish Cæñìciãts
Prc.iect Wi¡d &â of Appú.
Au1æalc Tor$c h tus
Add IBC .6D+W Combiütiø

Ite ASCF l0 X-Brd L" Rùles
i C¡tculaæ ne¿un¡u græi¡g Fmes

leDoR Redu'l¿nl Mffibds i¡ FEA
\r SR L€g Bolts Rcrst Coryression

All Leg Pæls Have Sæ Allomble
Ofis Gir Ar Fouôd¿rio¡

! CoNrùfÉúLmc lorqt
\' Include ÆÊlc B¡æk ShËsChsk

Us TIA-2224 BûcuE Resis. EMptioû
Us TIA-222{ Tèßion ;plice Eremplion

Poks
hcludc shcil'Torsion Intråcùon
Alw¡ys U* Sub4riticål Flow
Us Top Mouted S@keÈ
Pole Wilhoú Lileü Ar¡ihmds
Pole With Shsüd O¡ No Appffieæs
Outsid€ Ðd I¡sidÈ Com€ Radii h
K¡om

T2
T]
T4
T5
'16

T7
T8
T9

Elevdion
D¡agoúl
Spæhg

jif
Tì 138.83-12950 ¡.14 1 9.34

129.i0-120 l6
t20.)6-l 1083
I t0.83-l0l.50
t01.50-91.17
9:.17-8:.83
82.83-73.50
73.5044.17
64.17-54.83

L14
L14
Lt4
Lt4
L14
Lt4
r. t4
t.t4
I l¿

9.33
9.33
9.33
9.33
9.33
9.33
9.33
9.33i sú capæity Repons B,v cmpoMl

Trimg¡nalc Di¡sond I¡Ds Bracing
Treat Fæd Lire Bbdles As Cylindêr
IlDoæ KL/ry For 60 Deg. Ar€ls Lcgs

Tower Section Geometrv bont'd)

Brciûg

En¿

Top Oid
Ofsd

Boüon Giû
OfætTvr K Btæe Hoñþtuls

Tower Section Geometr
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Date

18:25:34 01l15ng

D6¡gned by

M Lassi¡ter

Job

KY0062-4, Paris Mun¡cipal Center

Prctect

sTRl$03781-02
Cl¡ent

TowerCo

tnxTower

Delø Oaks Group
4904 Prclessíoñal Coñ, þcond Floor

Raleigh, NC 27609
Phore: (91Ð 3a2-82a7
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Bræing Boton G¡ñ
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14
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End

Top Giñ
Oîset OlIset

ftftPohekMil
Tl 138.83-¡29.50 1.30 ZBraæ No Yes 1.3t25 1.3125
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Client
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tnxTower

Delta Oøks G¡oup
1904 Prcless¡onal Couû, Seænd Floor

Raleigh, NC 27609
Phone: (919) 342-8247

FA}':

Top G¡ñ
Grude

Botþn Gi4
Tvp"

BoilonGiñ
Siæ

Bolþñ Giñ
Crade

129.50-¡20.16
120. l6-l t0.83
I t0.83-t01.50
t01.50-91.r7
92.t7-82.43
82.83-73.50
73.5044.t7
64. l7-54.83
54.8345.50

L3 t25
L3 125
I 3125
i.3t25
1.3 125
t.3 t25
1.3 125
i.3125
l,3125

T6 92 t7-82.41

T7 82.83-73.50

T8 73 50-64. l7

T9 64.17-i4.81

Tl0 54 8345.50

Solid Roud

solidRohd

Solid Roud

Sôlìd Romd

Solid Roud

Solid Roud

Soiid Roud

sôliJRôDd

TopGiñ
Siæ

Top Gi4
T!peTvF

Diagoml
Arade

Diagonal
Sze

Dtugonal
TvF

L"e
Grade

L"c
Sfu

Itg
Ttpe

1.30
L30
L30
r.30
1.30
1.30
L30
L30
L30

ZBrM
ZBrw
ZBraæ
ZBrNÈ
ZBr¿q
ZBtâcc
ZBræ.
Z Btace
Z Braae

No
No
No
No
No
No
No
No
No

L3125
L3125
L3125
1.3 125
1.3 t25
L3 t25
1.3 125

L3 125
L3 t25

3t8

318

3/8

i/a

3/8

3/8

3/8

3ß

3Á

436
(36 tsÐ

A36
(36 k-t

436
(36 ksi)

A36
(36 ksÐ

436
i36 ks;)

(36 kst
436

(36 ksi)
A36

(36 ke)
A36

(36 ksi)
A36

tl6 kiì

Tower Section Geometrv bont'd)

3/8 436

TNeî No. M¡d Aìñ Mid Git Mid Giñ HoiÐñtu| Hoîihnhl Honntual
Elevdioû oÍ Typ Siæ Gftde Typ" s.ze Grude

Mid
fr Aiñs

Tl 138.81-129.i0 None FlâtBü 436 SolidRoud 3/8 436
T:129.50-120.16

T3 120.16-1i0.83

T4 110.83-10t.50

T5 101.50-92.17

T6 92.17-82.83

T7 8:.83-73.50

T8 73.5044.17

19 64.11 -54.A3

Tl0 54.83-15.50

Pl 25' x 0.140"

Pl 25' x 0.140"

Pl 25' x0.140"

Pl 25' x 0.140"

P).25'x0.14ù"

PL25' x0lÐ"

P1.25" x0 140"

PI.25' x 0 l40"

P1.25"x0 140"

Sôlid Roud

Solid Romd

tulid Romd

solid Robd

Solid Round

Solid Rou¡d

Solid Round

Solid Round

Solid Round

T2 t29.50-t:0.16

T3 120. l6-l 10.83

T4 110.83-101.50

T5 i01.50-92.t7

T6 92.17-8:.83

T7 82.83-73.50

T8 7i.50{4.17

19 & 17 -;4.A1

Pipe

PryÉ

Pipc

Pipe

Pipe

PipÈ

PipÈ

Pipe

Pipe

(50 ksi)
A500-50
(50 ksi)

4500-50
(s0 ksi)

A500-i0
(50 ksi)

,{500-50
(50 ksi)

Ai00-50
(s0 ksi)

A500-50
(50 kú)

A500-50
(s0 ksi)

4500-50
(50 ksi)
4500-50

Borbñ GiñBotbù G¡ilBotþñ Giñ
Tvp"

Tôp Giñ

3/8

3/8

3/8

3Æ

3ß

3/A

3Æ

3t8

3/8

3/8

3/8

3/8

3/8

3t8

3/8

3/8

3ß

3/8

(36 ksi)
A36

(16 tsÐ
436

(36 tsi)
A36

(36 ksi)
436

(36 ksi)
436

(36 Isi)
436

(36 ksi)
l\36

(36 ksi)
436

(36 ksi)
A36

(36 ksÐ
A36

(36 ksÐ
A36

136 ksi¡
436

(36 ksì)
436

(36 ksÐ

Solìd Roud

Solid RouBd

Solid Romd

Solid Romd

Solid Round

Solid Rohd

slid Romd

Solid Romd

slid Romd

None

No¡c

None

Nonc

Nonc

None

None

Fiât Bã

Flât Bü

Flât Be

Flal Bd

Flat Bd

Flât Bã

F¡at Bd

Fiât Bù

Flâ1 Bd

(36 ksi)
436

(36 ksi)
À36

(36 ksi)
A36

(36 ksi)
A36

(36 ksi)

(36 ksi)
436

(36 ksi)
.{36

(36 ksi)
436

(36 ksi)
A'36

(36 ksi)
A36

(36 k$)
436

(36 kn)
436

(16 ksi)
,4'36

(36 ksi)
À36

(36 ksi)
À36

(36 ksi)
,A.36

(36 ksi)
,A'36

(36 ksi)
,A'36

Tower Section Geometrv (cont'd)
Tower Section Geometrv bont'd)

Elewiù Areo Thiclüess A! Fæþr Stkh Boþ Stiþh Boh Stikh Bol¡

6tÍaæ) A. Spæiry Spæing SPæhg
Diagomls Honæilals Redundan6

fi[ìMinùin
Tl 0.00 0.0000 A36 l l r 36.0000 36.0000 36.0000

138.83-119.50 (3ó ksi)
12 0.m 0.m0û À36 I 1 I 36 0m0 36 0000 36.0Û00

129.i0-120.16 (36 ksi)
T3 0.00 0.0000 A36 I I r 36 0m0 36.0000 16.0000

120.16-110.83 (36 ksi)

Top Giñ
Size

Top Giñ
TvF

Tl 138.83¡29.50 Sol¡dRoud 3Æ - Æõ s"[,lR,*,t 3/8 436

T: t29.50-120.t6

T3 r20.16-lÌ0.83

T4 r r0.83-10r.50

T5 r01.50-92.17

SolidRobd

Solid Roùd

SolidRomd

Solid Roùd

Solid Roud

Solid Roud

Solid tud

Solid Roud

3/8

3Æ

3lA

3/8

3/8

3/8

3/8

(36 ksD
A36

(36 ksi)
436

(36 ksi)
436

(36 ksi)
Ar6

(36 ksi)

Tower Section Geometr
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Gßet Cffit Guset Gade Adjust. Feþt
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Adjust.
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Towerco

tnxTower

Deba Oøks Group
1904 Proleß¡onal Couú, Seænd Floor

Raleigh, NC 27ó09
Phone: (919) 312-8217

FA *1

Widil1

'12

t29.50-r20.
T3

SpæitgSpæingSpæing
DiãgoMls U

14
l r0.83-t0i.50

15
l0l.50-92. l7

1692.17-82.83

fr

1a71 SO44 t1

T9 64.t7-54.83

36.0000

36.0000

36.0000

36.0000

36.0000

36.0000

36.0000

T7 82.83-73.50

Tl0

Tower Section Geometrv bont'dl

rowe¡ carc Cotc ---ã- -T-r--ñffi
Elevdion K K Btre BrM Dbss lbriz. Bræ

S¡ngle Solid Diags Diags
AnglesRoundsXXXXXXX

íTTYYYYYY

^36(36 tsÐ

(36 ksi)
A36

(36 ksi)
,{36

(36 ksi)
436

(36 ksi)
A36

(36 ksi)
436

36.0000

36.0000

36 0000

36 0000

36.0000

36 0000

36 0000

36.0000

36.txr00

36.0000

36.0000

36.æ00

36.0000

36.0000

000

000

0.00

0.00

0.00

0.00

0.00

0.0000

0.0000

0.00iJ0

0.0000

0 0000

0 0000

0.0000

120.i6-il0.83
14

T5
t01 i0-92 l7

t29.606
101.389

0.0000 0.7i

0.0000 0.7i

0.0000 0.75

0.0000 0.?5

0.7i
0.75
0.75
0.15
0.75

1692.
11
T8 73.i0{4.

Tt0

Elevdion Typ"

0_00m
0.0000
0.0000
0.0000
0.0000

TI
138.83-ì29.50

T2
129.50-120.16

T3
t20.16-t 10.83

T4
l10.83-$1.50

T5
t0L50-92.t7

T6
9:. l7-82.83

'r7

8r.83-73.50
T8

73.5044.17
19

64.17-54 A3

Tl0
54.8345.50lrllill

w oppna ø

No

No

No

No

No

No

No

No

No

Nô

Guv Data

6ry Gry Gry Inilial % Gry Gry L. Archor Archoî Anchot End
Eleedioñ Grade S¡ze Teßiù Modulus tyeigh¡ Rãdius Az¡nuth Elewtion Filnry

Adj. Effcknq
ttbksiptffrÍtøÍ%

129.6u6 EHS A t/4 665 00 ltJ% 2l0U) t).129 14278 6¿.79 -21.0000 0.00 IOO%

B t/4 665 00 10% :1000 0 129 i43 05 61.42 -26.0000 0.00 100%
c t/4 66i 00 l0% 21000 0.129 149.50 75.42 0.0000 0 00 l0o%

101.389 EHS A )14 665.00 lt)o/o 210ß 0.129 I l?.8ú 60.19 -21 0æ0 0.00 1O0ú/o

B v4 66500 r0% 21000 0.129 ll8.t4 61.42 -260m0 0.00 100%

C l/4 665 00 t¡]f/o 2t0ú 0.129 125.n 75.42 0.m00 0 00 loo%
73.3896 EHS A r/4 665.00 t@/o 210fk O.tZ9 94.83 6019 -2i.0000 0.00 l$0%

B l/4 665 00 l0% ll0m 0.129 95.24 61.42 -26.0000 0.00 100%

c t/4 665.00 t0% 11000 0.!29 104.68 1542 0.0000 0.00 100%

Guv Dalabontd)

Cq
Spread Irs Ansle

Torqûe-Am Torque-Am foryuaAñ
Sryk Gñde TyF

Toîqu*Am Stu

Comr
Cod€r

Tower Section Geometrv bont'd)

width
Deàl¿t

U

o7t
07i
075
0.75
0.75

0.0m0

0.0000

0 0000

0.0000

0 0000

0.15

0.15

0.7i

0.7i

0.?5

0 0ú0
0 0000
0.0000
0.0000
0.0000

MidGìn

width
Deducl

U

0.75
075
075
07i
07i

0 0000

0.0000

0.0000

0.0000

0.0000

þ.15

0.75

ù.7i

0.75

0.75

0 00dJ
0 0000
0.00m
û.0m
00m

Bouoñ Ciñ

U
width

Dedrct

8.75

0.75

þ.15

0.'75

0.m00

0.m00

0.0000

0.0000

0.15
0.75
0.75
015
o75

0.0000
0.0000
0.0000
0.00m
0.0000

TopGin

Net Width U
Deduct

in

u IxnnJ

0.m00 0 7i

0 0000 0 75

0.m00 0.7i

0.0000 0.7i

0.75
0.?5
0.?5
0.15
o.15

0.m00
0.m00
0.0000
0.0000
0.0000

Vet Width U

i¡

O OUOU

o.75

o1s

0.75

0.75

0.0000

0 0000

0 0000

0 0000

0.?5
0.75
0.75
0.15
0.75

0.(n00
0.0000
0.m00
0.ß00
0.0000

L"s

UNet Width
Dedrct

U.UOOU

0.0000

0 0000

0.0000

0 0000

0.0000
0.0000
0.0000
0.ß00
0.m00
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TorerCo

lnxTower

DeIø Oa*s Group
4904 PþÍessional Côuñ. Second Floot
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FA \'

Guv Pressures

G"vGry
Gry Diagoml D¡agoml Uppù Dþgoml LNet Diãgonal ls Pullof Pull-Of Typ Pull-Of Sbe

Eleyaüok Grude Typ. S¡ze Sæ Stap. 6rade
1,_

129.61 4572-i0 SolidRoud No 4572-50 SoldRou¡d t ll4

l0t.39

1339

Solid Round

Solid Roùûd

Solid Roúd

Solid Roúd

(50 ksi)
A5?2-i0
(50 ksÐ
A572-50

(s0 ksi)
No 4572-50

(s0 ksi)
No 4572-50

1 lt4

) 1/4

B
c

B
C

B
c

64 80
64 80
50 69
50 69
50 69
36 69
3669
36 69

1.6041
t.6041
1.5658
I 5658
I 5658
I 5160
l 5160

20
20
l9
l9
l9
l8
l8
l8

t0i.389

?3 1896

Gry

A B C D

t33
2.0 sc/puls

0.8?

1.34
2 0 sc/pùls

081

2.5 s/pds
1.52

2.I s/puls¿
1.06

10t.389

73.3896

15.20

t2.23

15.24

12.29

16.24

13 50

Ì01.389

13 3896

A! (C¡Aa)

tu (cúå)

k (CdÂ)

Ar (CaAa)

Ar (cú¡)

tu (Cúâ)

Ar (CäÀâ)

0 0000

0 0000

0 0000

0.0000

0 0000

0.0000

0 0000

0.0000

0.50cú

0.250t)

0.25m

4.25{yi

0.25n

0.i000

o.2500

0.2i00

Cable Cable Cable Cable Feed Line/Linear AoDurtenances - Entered As Round Or Flat

Des¿ription FM AIoe Erclude Coñporeñ Plæenetu Fæ Laþral # # Clear W¡dthol Perimþr Weieht

ú Sh¡eld Frcn TW O[ær Oîser Per Spaciry Dianeþr
I2E Toryae .î i" (Fw FW) Rov in in tu pï

Calculdion

filblblblbftfiftÍr
t296C6 tA42 1845 t929 I 95 l 96 214

Weight
D

Weight
C

We¡ght
B

Weight
A

Calc
Eleúon

Í Single Solìd
Ansles Røn¿r

r2s.6ol No No --------**ì--*--ì- t I
101.389NôNôllll
13 3A%

Guv Data bont'd)

Calc
K

G,r

0.511

0.511

0.522

0.532

0.542

0.5,1

04 2 2

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

B

K

t-v16'

l-t/16'

l-t/16'

t-t/t6'

t-il t6'

5Æ

3Æ

ll4'

ANo

B

c

c

c

138.83
i5.50

13883.
126.80

126 80.
t07.20

101.2 .

68.m
68.00 -
55.50

t30.70
55.50

84.20 -
55.50

6t.70 -
55.50

1.2500

t.2500

t.2500

I 1500

1.2500

0.8700

0.400

0 3450

058

058

058

058

ú58

0.21

0.08

0.06{.48 I I

Gry

Feed Line/Lineer Aoourtenances - Entered As Area

Face Ailov Erclude
or Shield Frcn

IßE
4p"

.fr

WeiAlil

ptf

C¿AI

ff /jTorqß

)ont'd)Data

U
Deduct

Bolr Sìæ

0.15

0.75

075

0.0000

0.0000

0.m00

0.6250
A325N
0 6250
Á325N
0.625D

U
Deduct

Boh 3iæ
i¡

$.15

0.75

o.15

0 0000

0 0000

0.0000

o.6250
4325N
0.6:i0
4325N
0.6250

U
D¿duct

Boh Siæ
in

0.75

0.75

u.00u

0.0000

0.0000

4325N
o..c250
4325N
0.6250
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Toì¡rerco

tnxTower

Deltu Oaks Group
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FA\'

Lee [i tbTorqß lf /r

Veight

pï ff t

CÁ'

CAt Weight

120.t6-ì10 83

ì r0.83-l0l.50

10r.50-92. l7

9:.17-8:.83

8:.83-73.50

13.5044.)1

64.17-54.83

54.83-4i.50

c

B
c

B
c

B
c

B
c

B
c

B
c

B
c

B

T3

14

T5

T6

17

T8

T9

Ti0

l 700

t.686

1.670

L654

I 635

I 614

r.591

L564

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.æ0
0.æ0
0.000
0.800
0.000
0.000
0.000
0 000
0.000
0.000
0.000
0.000
0.000
0.00Ò
0.000
0.m0

0 000
0.000
0 000
00m
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 000
0.000
00m
00m
0.0m
0.000
0.0m
0.000
0.000
0.000
0.000
0.000
0.000
0.000

7 688
4 010
4 340
I 995
3.986
4.314
9.652
3.959
4.2a5
10.049
3.930
4 253
9 994
4 492
4.2t9
9.932
I0.579
4 180
9.864
1n.412

3.841
9.088
t1.611
0 000
00m
n0m

0.000
0.000
0.000
0.m
0.üfJ
0.000
0.m0
0.000
0.000
0.000
0.000
0.000
0.000
0.m0
0.m0
0.000
0.000
0.m0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
om

82 10

52 99
ti2.6l
88.88
i2.3i
61.85

101 48
5 1.65

61 04
108 98
50 9l
60 16

101 79

51 4r)
59.20
106.48

98. li
58. l4
I 10.34
96.20
52 89
107.95
lll02
0.00

0.00
000

Feed Line/Linear Appurtenences Sect¡on Areas

Tøet Tæet Fæ AÈ AF CÅt
þêtiok Elevat¡û IñFaæ OutFæe

____ r_*_,-____t________L__^tf "** Ë
TI 138.83-t29.50 A 0.000 0.000 t.167 0.000 5.41

B 0.000 0.000 1.167 0.000 5.41
c 0.000 0.000 0.t05 0.000 0.32

T2 129.50-120.16 A 0.000 0.000 1.161 0.000 5.4)
B 0.000 0.000 1.996 0.000 9.26
c 0.000 0.000 0.a12 0.m0 2.32

T3 t20.t6-Uû.83 À 0.000 0.000 1.167 0.m0 5.41

B 0.000 0.000 2.333 0.000 10.83

c 0.0æ fJ.000 0.812 0.000 2.52

T4 I 10.83ì0t.50 A 0.000 0.000 Lr67 0.m0 5.41
B 0.000 0.000 3.04 0.m0 14 13

c 0.000 0.000 0.812 0.ú0 2.52

T5 101.50-92.17 A 0.000 0.000 ì.ì67 0.000 5.41
B 0.000 0.000 3.500 0.m0 1624
c 0.m0 0.000 0.812 0.000 2.52

T6 92.17{.2.A3 A 0.000 0000 Lr67 0.000 5.41
B 0.000 0.000 3.500 0.000 t6.24
c 0.000 0.000 0.932 0.000 2.74

T7 82.83-73 50 A 0.000 0000 1.167 0.000 5.4t
B 0.000 0000 3.5m 0.000 16.24

c 0.000 0.000 1.633 0.000 4.01

T8 73.5044 )1 A 0.000 0.000 1.161 0.000 5.41

B 0.000 0000 3.979 0.000 18.6
c 0.000 0.000 1.633 0.000 4.01

T9 64.1?-54.83 A 0.000 0.000 1.083 0.000 5.03

B 0.000 0.000 4.333 0.000 l0.l l
c 0.000 0.000 1.730 0.000 4.10

Tl0 54.8345.50 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0 000 0.000 0.000 0.00
c 0.000 0 000 0.000 0.000 0.00

Feed Line Center of Pressure

9ction

Ír in in in in

Tl 138.83129.50 0.8229 -0.5529 0.0492 {.0331

CPzCPTCPzCPt

T:
T3
"t4

T5
T6
'11

T8
T9
TìO

129.50-120.16
120. t6-1 10.83

I ì0.83-r0r.i0
101.50-92. l7
92.17 -42 83
82.83-73 50
13.5044 11

64 t7-5483
i4 8345 50

0.63 r0
o.7715
1.3733
1.6908
1.6376
1.2309
|.2164
1.2801
0 m00

0. I2l0
0.2332
0.3305
0.3828
0.4124
0.5500
0.5434
0.594r

0.0:32
0.0329
0.0i85
0 0729
o.o132
{.00t3
4.0007
0.0547

0.008i
0.0r52
0.0147
0.0r36
0.o2M
0.0779
0.0792
0.\204

Feed Line/Linear Appurtenances Section Areas - With lce

WaEht
þêtion Eleø¡ù or Thiêkress Iil Fæ Out Fæ

Í Lee ¡n ff Jì Íf Ír' tb

Tl 138 83-t29.50 A 1.726 0.000 0.Û00 4.390 0.û)0 64.m
B 0.000 0.000 4.390 0.üJ0 64.11)

c 0.000 0.000 0.520 0.000 6.91

12 129.50-120.16 A I 7t3 0.000 0.000 4.3ó5 0.000 63.31
TI l-t/16' 129.50 0.05

Factor Ka

Eb.



tsâge

11 of 17

Dåh
18:25:34 01l15119

D$¡gned by

M Lass¡¡ter

Job

KY0062-4, Paris Mun¡c¡pal Center
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Date
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Prcied

sTR1S03781-02
Client

Tou/erCo

tnxTower

DeIø Oøks Grotp
4904 Professional Couñ, 9cond Floor

Raþigh, NC 27609
Phone: (9)9) 3,124247

FÁf.

0.051

0.0608

0.0608

0.0608

0.ø08

0.0654

0.0654

o.0654

0 0701

0.0102

0.0702

0.0?02

0.0?02
o.0102
0.0702
0.0814
0.0814
0.0814
0.0814

0.0878
0.0878
0 0878
0.0878
0 0896
0 0896
0.0896
0 0896
0 0896
ú.tú3r
0 l03l
0 r03t
ú l03l
0 lû11

0.600c

0.6fj0c

0.6000

0.600c

0.600ú

0.6000

0.6000

0.6000

0 6mc

0.6m0

ù.600c

0.600c

0.6000
0.6000
0.600c
0.6m0
0 6m0
0.6000
0 6m0
0.6000
0 6000
0 6000
0 6m0
0 6m0
0 6000
0 6000
0 6ú0
0 6m0
0 6000
o 6(X)0

0 6000
0 6000

129.50.
130 7t

120.16.
t:9 5t

126.80.
t29 5r

120.16.
126 8C

120.16.
1:9 5C

110.83.
t2o 1(

il0.83.
l:0 t(

I 10.83 .

120 lt
r0t.i0.
ilo 83

107.:0.
ilo 83

l0ì.50.
101 2C

10t.50.
ilo 83

92. 16 - tOl 5c
92.t6- I0l 5C

92.16 - l0l 5c
8283-92t(
8283-9214
82.83 -92.r(
82.8t - 84.2C

73.50 - 82.83
73.50 - 82.81
73.50 - 82.81
73.50 - 82.83
64.17 -73.5C
68.00 - 73.5C

64.17 -68.0(
u.11 - 73.5(
64.17 -13.5C
55.50 -64.1?
55.50 -64.t1
55.50 -64.1?
55.50 -64.1?

5Æ

t-llt6'

t-\/ t6'

1-1/L6',

5/8

l-t/16'

l -Ìn6'

5/8

l-t/t6"

l-t/16"

l-1n6"

5la

t-l/16"
1-I/16

5/8
l-l/16'
l-1/16'

5/8
3/8

l-i/16"
l-i/r6"

5ß
3Æ

l-l/16'
I.I/I6"
l-t/ì6"

5/8
3/8

t-t/16"
l-ut6'

5/8
3/8

8

3

4

8

4

8

4

j

8

Ij
I
Ij
8

ì0
I
5
8

t0
Ij
6
I

t0
I
6
8

t0
1)

Tower

TI

12

12

T:

12

T3

T3

T3

T4

T4

T4

T4

T5
T5
T5
T6
T6
T6
T6
11
T1
11
11
T8
T8
T8
T8
T8
T9
T9
T9
T9

Dewr¡ption Fæe Olset OÍseß: Azinuth
ù TyF HoE Adjusøenr

Lec Ltural

C,A, c"A"
sù

WeìEht

V¿ilÍ
Ji
fr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.a00

0.m00

0.m00

It

t30.70

138.:0

123. l0

126.80

t37.30

|6.24

t07.20

I 17.90

96.50

84.20

94.30

14.M

68.00

6 t.30

No lce
112" Ice

No Iæ
r/2" Iæ
ì,'Iæ

No Iæ
)/2" le
l"læ

4.00
6.00
16.20
1.67
2.34
3.01
0.9û
1.Ð
Ì.94

6.00
r0.00
14.00
2l.67
26 33
31.00
23.0D
32.51
42.)4

6.00
10.00
14.00
2t.61
26.33
3 1.00
23.00
32.51
42.)4

600
l0 00
14 00
2t 61
26 33
31 00
:i.00
32.51
42 14

A f"'

ln' 1æ
l"Ie

6.m
I01.6?

6.00
t6.20

l0 00
14 00

l5lì Dipole

Side Am Mohl {SO 70lll

SidÈ Am Mout {So 701-lj

20 +Bat SingleDipole

Side Am lvloul ISO 70 I - I ]

Sidc Am Moul IsO 301-ll

20 +Bål SingleDipole

Sid¿ b Mount ISO 701-l]

Side Am Lfoül ISO 301-l]

20 +BaySinsleDjpolc

Sid€ Am Moül [SO 701-l]

Sids Am Mour ISO 301-l]

l3-ft Omi

SidÈ h Mout ISO 301-l]

No lce
t/2' rw
l" Icc

No Iæ
l/:'lce
l" Icc

No tæ
ll2' Ia.
l" Ice

:0 00

i2 48

94 58
:l 67
t6 13
31 00
7t 61
16.33
3¡.00

Fron Leg

Fron Leg

From Leg

Frcm Leg

From Leg

Frum Lcg

Frcm Leg

Froh Leg

From Leg

Frcn Leg

From Lêg

From Lce

Frcm Leg

F¡om Leg

ì.00
0.00

0.00
0.50
0.00
0.00
0.50
0.00
000

L00
0.00
0.00
0.50
0.00
0.00
0.50
0.00
000

1.00
0.00

0.00
0.50
000
0.ú0
0.50
0.00
000

r00
0ú0
000
0.50
0.00
000
0.50
000
0.00

2.00
000
000
1.00
0.00
0.00

4.i0
6.03
?.i8
0.85
l.)4
1.43

0.85
l.14
1.43

4.00
6.00

l0¡.67
0.85
!.14
t.43
t.m
t.39
).78

4.i0
6.03
7.58
t.67
2.34
3.01
1.67
2.34
3.01

B

B

B

c

c

c

B

B

No Iæ
l/2" le
l"læ

No Iæ
t/2" 1æ

No Iæ
1/2" 1æ
l"læ

No iæ
l/2" lcc
l" Ic€

No 1æ
l/2' Ice
l"le

No lcþ
l/2' lÈ
l" Iæ

4.00 4.m
6.00 6.m
101.67 16.20
0.85 1.61
t.t4 2.34
1.43 3.01
1.00 0.90
1.39 1.42
L78 l.94

4.00
6.00
16 2A

|.67
2.34
3.01
0.90
t.42
t94

4.m
6.00

101.61
0.85
1.14
1.41

Lm
1.39
1.78

Discrete Tower Loads

I¿z

Ofut
Ttpe

c,& caÁ, Weight

No lce
l/:'IcÈ
l" Ice

No IÙÈ

l/2'lce
l" Iæ

3.90
5.23
6.58
1.00
1.39

L78

3.90
5.23
6.58
0.90
t.42
1.94

25.00
53 20
89.80
t3.00
32.51
42.t4

Oî*ß:

Veñ

IÍ Í tb
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Dishes

A2iñuth 3 dB
Adjßhe nt Bean

width

Elaanon Oaaide
Dimetet

Apeture We¡Eht

Fage
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Cl¡ent
TowerCo

lnxTower

Deltø Oaks Grøp
4904 Prclesioml CourL Second Floor

Raleigh, NC 27609
Phore: (919) 342-8247

FAX:

trlaximum Tower Deflections - Service Wind

fill
No. Deleêtion Load

"_"".in Coñb.
T) 138.833 - )29.497 9.t52 21 Ð.1335 8.3868

T2 t29.497 -120.164 1.140 27 0.6978 8.3358

T3 120.164- il0.831 6.391 21 0.6a12 1.8117

14 ll0.83l - 10i.498 5.083 27 0.6t45 7.3821

T5 lot 498-92.¡65 3.852 2? 0.5803 6.1989
T6 92.)65-82.a32 2.795 27 0.i086 5.8159

11 A2.A32-13499 1.862 21 0.4420 4.8283

T8 73.199-641136 t.D'19 27 0.340i 3.8903

T9 64.1(ú-54833 0.a18 21 02383 2.577t
Tl0 54.833 -4i.5 A.t$ 21 0 13s3 1.2478

Critical Deflections and Radius of Gurvature - Service Wind

4-Bây Sinsl€ Dipole

Gw.

Load Combinations

Conb.

Fæ Dish Olvt Oleß:
- Ttp" Typ" Hon
L"C Lderul

I¡Pñ

\/Shrcud GIP) Lcg 0.00 1/2" lce 1.91 50.00
ôôô l"ræ 117 6000

No.

1 D€åd O¡ly
2 ì .2 D€åd+l .6 Wbd 0 dcg - No lce+l .0 Gqv
3 L2 D€ad+l .6 Wind 30 d€g - No lce+l .0 GÐ
4 i.2DcÀd+l.6Wnd60dcg-Nolodl.0GuI
i l.2Dcåd+l.6wi¡d90d€g-Nolc.+l.0Gut
6 ì.2Deåd+l.6Wi¡dl20deg-Nolce+Ì.0Gùy
7 L2 Deûd+l .6 Winl I 50 deg - No lcc+ L0 G¡¡y
8 l.2Dcad+l.6windl80dcg-Noloc+l.0Guy
9 l.2D€ad+l.6wind2l0dcg-Nolce+l.0Gr¡y
l0 ì .2 Dead+l .6 Wind 240 d€g - No Iæ+ L0 G¡ry
ì I L2 Dëad+l .6 wind :70 deg - No lcc+ L0 Gì¡y

i:. L2 D€âd+l .6 \¡1nd 300 deg - No lc€+l .0 Güy
13 l.2De¡d+l.6wind330dcg-Nolce+I.0GÐ'
14 1.2 Deâd+1.0 IcË+l 0 Tcmp+C¡ry
li L2 Dead+1.0 wi¡d 0 deg+l.0 lce+I.0 Tmp+l.0 (iuv
ì6 I 2 Dead+1.0 Wind 30 dcg+l 0 ldt.0 Tmp+1.0 Guy
t7 1.2 D€Âd+I.0 Wind 60 d!g+1.0 Icd¡.0 TËmp+¡.0 Guy
I8 i.2 Dead+l.0 u'ind 90 dÊg+1.0 ldl.0 Tmp+l.0 GUI
19 1.2 De¡d+I.0 Wind 120 deg+l.0 Ie+I.0 Tilp+1.0 GÐ
20 t.2 Dead+I.0 Wind I50 deg+l.0 lcc+l.0 Tcmp+I.0 Guy
2¡ 1.2 DÊåd+I.0 Wind I80 d¿g+I.0 IcÈ+l.0 Tmp+I.0 Cuy
22 L2 DÈad+1.0 wi¡d 210 deg+l.0 lcÈ+l.0 Temp+l.0 Cry
23 L2 De¡d+l.0 Wind 240 dcg+Ì.0 lcÉ+l.0 Tcmp+I.0 Cuy
:4 L2 DÈad+l.0 Wind 270 deg+I.0 lce+I.0 Temp+I.0 Guy
25 1.2 DEad+l.0 *ind 300 deg+l.0lcÈ+I.0 Tmp+I.0 Guy
26 L2 Deåd+l.0 q'ind 330 deE+1.0 lce+l.0 Temp+I.0 Gry
:7 Dead+wind 0 deg - Seflice+Guy
:8 DÈåd+Wind3odeg-SsvicÈÈGÐ
29 Deâd+Wind 60 deg - hicelcq
30 Dead+wind 90 dcg - Sd,icercu]
3l DÈad+windll0de8-Sñice+Gu,
32 Deåd-Wind 150 dee - SmicFGq
33 De¿d-wind I 80 deg - Sñic-Gl¡'
34 Dead-Wrnd :10 de8 - Sf ic.-Gu]
3j Deâd-wind 140 dc8 - smice-Gür
36 Dcâd-wind I0 dcg - SmicFGu]
37 Deâd-Wind 300 dÊg - SnicFGu)
?c ñêq¡-Win¡ 11ñ ¡eo - Sñi..-Gn

ot

138.20
137.30
r30.70
129.61

¡26.80
I 23. l0
117.90
t\6.20
107.20
101.39

96.50
94.30
84.20
74.O0
73.39
68.00
6).70

Side Am Moùl ISO
Side Am Moml ISO

l5-lì Dipolc
Guv

70r-ìl
701-ll

21
27
21
21
21
27
v
z1
n
21
27

21
n
21
27
27
21
27
)1

9 055
8 918
7 9t9
7.756
7.346
6.815
6.075
i.8t4
4.5a1
3.839
3.261
3.024
1.99 t
l.t l5
1.071
o.124
0.400

0.1301
0.1268
0 7013
0.6981
0 6914
0.6853
0 6na
0 6144
o.6794
0.5194
0.5397
o.5234
0.4536

0.3463
0.3393
0.2790
o.2t2'l
o ?0ß5

8.3905
8.39i4
4.368
8.3389
4.862
8.0456
1.75n
1.6601
7.18%
6.7496
6.304
6.0i84
4.20
3.9i03
3.8769
3.1304

2.2290
7 1134

15447
t5441
to410
10123
I 2080
l?098
33697
3t654
8029
5356
6812
8)56
1912
4319
4303
5431
5594
5430

20 4-Bay si¡glcDipolc
Side A¡m Mowl ISO ?01-l]
Side Am Momt ISO 7úl-l]
Sidc.A¡m Mout ISO 301-l]

10'4-Bay Singl€ Dipolc
Guy

Sidc Am Mout ISO 301-l]
sidc h Moul ISO 701-l]

20' 4Bay Singl. Dipole
Sid€ Am Mout ISO 30 l - l I

c{v
l3.il Omi

18" St¡rdd Dish

n Wind

DeÍeêtion
Go. TiL Teist

CÒñh.

t6.3183
15.4058
11.3048
12.9080
10.793r
a.9197

129.491 - t20.164
120.161- ll0.83l
ll0.83l - ¡0t.498
101.498 - 92. I65
92.t65 - 82.832
a2.832 - 13 .499

88.685
74.835

6t.221
41.945
35.623
24.123
15.525

129.491

T2
T3
T4
T5
T6
T1

a 3243
a 0240
7 i533
6.2145
i 1636
4 2063
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TorerCo

tnxTower
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Fr' \'

W sE" Cit¡iit Þ 'P"^ % Pass

No. Í TyF EIercø Ib Ib Cqæiry Fail

T3 120.164 - Diagonål 3/8 144 -500.92 1262.38 39.7 PÄs

Twist

fi ¡n Conb. ô "
T8 73.499-64.t66 8.364 Z 3.0613 1 423

t3
I]

Gø. Delecnon Tilt

Gø.

Gritical Deflections and Rad¡us of Curvature -

T9
Tl0

64.i66 - 54.833
54 833 -45.5

3.537
0.8:l

|.9264
0 8936

4.954ó
2 48i8

I 10.81Ì
I 10.831 - Diâgonål
l0t.498

101.498-92.165 Di¡gonâl
92.165 - 82.832 Diagon¡l
A2.832-73 499 Diågonål
13.499 -64 166 DiÂgon¡l
64.166 - 54.833 Diâgo!¡l
54.833-455 Diagonal

138.833 - HorÞ¡ntal
129 491

129.491 - Horiæ¡tal
)20.164

12A.164 - Horiæntål
r r0.831

110.831 - Ho¡iæntai
10t.498

101498-92.16i Horizodâl
92 165 - 82.A32 Horizodâl
A2.A32 - 13 .499 Horoonlål
73.499 -64 166 Hor¿ontal
64.166 - 54.831 Horiæñâl

54.833 -45 5 Horø¡nlal
138.833 - Top Gú
t29.497

129.491 - Top Cif
t20.164

120.\64 - Top Gñ
rr0.83t

ll0.83l - Topcrn
r01.498

92.165 -A2A32 Top Gú
a2.A32-73 499 Top Gñ
64.166 - 54 833 Top Gìf
54a33-45.5 Topcif

129.497 - Botum Gil
t20.t64
t2'.l64 - Boflom Girl
I 10.831
I10.831 - Botum Gid
101.498

l0ì 498 - 92.16i Bonom Gìl
9:.165 - 82.832 Bonom Crf
A2a?2-13499 BononGil
13.499 -64 166 Bolom Gú
64.166-S4.aB BotoûGú

i4.833 -45 5 Bolom Gtr1

138.833 - Gry A@.12960tj(-Zl
129.497 d.g)

101.498 - 92.165 Guy À@l0l 189 (-21

d'c)
1 3.499 - 64 16 Guy A@173.3896 G2l

d"c)
138.833 - Cuy B@129.606 (-21

129.491 d.s)
l0l 498 - 92.165 C'¡y 8@101.389 G2l

d'c)
73.499 -64 \6 Guy B@73.381X G2l

d'c)
138.833- Gw C@)29606(-26

l5i -1048.05 1262.38 83.03/8

3/8
3ß
3/8
3/8

3/8
3/8
3la

3/8

3/8

3/8

3Æ

3/8
3/8
3t8
3t8
3lA
3ß

3/8

i/8

3/8

3/8
3/8
3/8
3/8
3/8

3/8

3t8

3Æ
3/8
3ß
3/8
3/8
3ß

t/4

1/4

t/4

v4

l/4

l14

2t75
t39 I
1212
It3t
t016
l0 t3
890
534
4il
388
374
339
i78
380
398
498

t95

243

291

339

381

435

il

T4

TJ
16
11
T8
T9
Tl0
TI

12

T3

14

TJ
T6
T1
T8
T9
Tt0
TI

T2

T3

T4

T6
T1
T9
Ti0
12

T3

T4

TJ
T6
T1
T8
T9
Tl0
TI

TJ

T8

TI

TJ

T8

TI

{91.l6
u75.a2
1458.03
1792.19
1914.72
1939.57
-328.6t

1362.38
3578.47
3578.47
3574.47

3578.4?
357A.47
:28:.95

238

286
300
348
396
,180

l4

54.8 P¡ss
41.2 Pðs
ß7 Pas
5O.l Pës
54.1 Pss
54.1 Pæs
14.4 Pass

fi Coùb. ifl ô ' fl
147.10 20'+Bãy sing.leDipolc 2 88.685 8.5105 16 3799 2175

138.20 SidehMomtlsoTol-ll 2 81.742 8.4986 16.3903 2t75
137.30
130.70
129.61
126.80
123.t0
I 17.90
I r6.10
t0?.20
t01.39
96.i0
94.30
84.21
14.Un
13.39

68.00
6t.7C

9l

il0

158

463.91 :28:95

684 93 2282 95

-t024 l8 22A2.95

-102r.99
-900.08
-902.66

-il ll 04
-t)72 66
-i 189 88

243.94

2282.95
:28:.95
28195
1281.95
?,82 95
2282.95
3578.47

q1 _rot i< Jtlr oi

r0l -308.50 228:9i

149 41.70 2282.95

29.t

30.0

449

61.0

40 1

133.5

100.4

51.4

It3 4

Pæs

PNs
Pas

Påss

Fail X

F¡il X

¡rX

SidÊ Am Moùr fSO ?0lll
I 5lì Dipole

Gov
20'4-Bay SinglcDipole

Sid€ Affi Mout ISO 701-l]
Side Am Mout fSO 701-ll
Side Am Moùt [SO 301-l]

20'4-Bây SìngleDipùle
Gov

Sidc Añ Moüt ISO 301-1]
SideAm Mout ISO 70lll

20'4-Bay SinglËDipolc
Sid. Am Mout ISO 301il

Guv
l3-lì Oûi

18" shdddDish

2
2
2
2
2
2
2

2
2
2

l3
l3

86.403
16.6t0
14.996
1D.a73

6a.476
57.965
ji.534
43.035
1i.486
29.Sa6
n.û4
y3.155

8.689
8.:9:
5.250
2.6t4

8.48 I7
8.3506
8.3268
8.2603
8.1475
7.90t1
1.192t
6.9163
6.2599
5.5129
5.3578
4.3597
3. l30l
3.0536
2.3869
1.6188
: 5930

16.û44
t6.37 t1
16.3240
t6.t266
t5.1486
15. l4t 3

14.9431
t3.833 I
t2.8870
¡ t.8287
il.30J9
9.t9t4
?.5086
1.3745
6.0201
4.2866
4.1800

1.35

283
303
319
399
171

6

4.A Pâss

39.4 Pæs
19.5 Påss
48.1 P.ss
51.4 Pass
52.1 Pass

6.8 Pæs

13.0 Pass

l3.i Pæs

Pass

Pðs
Püs

17.6 Pæs

241
194
390
438
56

487.67
453.,15
-5{0.22
-551.09
tlt.99

22A2.95
2182.95
1282.95

2242.95
2242.95

2t.4
19.9
23.1
24.!
10.6

Section Gapacity Table

"dt-*-ffitt " c..p.* i; criliêat i àp.^. % P6s

No. i Tw EIemñ lb lb Cwiry Fail

Tì 138.833 - L"e P).25"x0.140" 3 4222.52 2l9jl.i0 22.3 P¡ss

104 -152.61 Z2AZ.95 15.4 P¡ss

t52 448.53 2282.95 19 6

T:

T3

T4

T5

T6

17

T8

T9

Tl0
TI

T:

129.497
129.497 -
l2o.t64

t20.t64 -
I r0.831
lt083t-
101.498

101.498 - 9:. ì65

92.t65 - 82.432

82.832 -13.499

73 499 -64.t66
64.166 -54.433

i4.833 -45 5

138.833 -
129 491

t29 491 -
t20 164

t"c

LeE

L"c

L"c
L€c
Lec
l"g
LeE

Lcg

Pl.25" x 0.140"

Pl.5" x 0.140"

Pl.25" x 0.140" r¡l X

r¡l X
ruX
r¡rX
Fail X
F¡il X
ral X

Pæs

5l -r 1351.40 19600.50 i'.9

99 -18337.44 t96m.50 9t.6

147 -26135.00 19600.i0 l3¿.3

199
248
296
345
393
4t
483

22A2.95
22A2.95
2282.95
2242.95
2782.95
2242.95
399û.00

21.1
19.5
18.2
29.O

3 1.6

18.0
16.8

4%.00
-414.09
415.67
46t.t2
:72\.92
4l r.65
3065.84

Diagonrl

Pl.25" x 0.140"

Pl.l5" x 0.140'

Pl.:5" x 0.140"

Pl.25" x 0.140"

Pl.25" x 0.16"
Pl.25" x 0.140"

3/8

3/8

-32t45.&
-3384:.80

-33770.54

-32059.30

-25325.10

-23389.40

-715. I ¡

t9600.i0
ì9600.i0
r9600.50

19600.i0

r9600.i0

19600.i0

I 261.91

164.0

t72.1

t72.3

1C.6
t]3.2
Ì19 3

5¿i 7

486

.189

182

185

488

Æl

2112.32 3990.00

1598.51 3990.00

5325.19 3990.00

4001.a7 t990.00

2049.63 3990.00

4526.50 3990.00Diagonal 94 -7lO 38 l?62.38 56 3
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Job
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Pþjed
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Tovúerco

ttlrxTower

DútOøbGrup
4904 Prcßsíùol CM, Seêùd Flù

Raleigh M 27609
Phæ: (91Ð sa24247

FAX:

*ctø Eleøion

T8 73.49 -64.1(ú
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&c)
Top Guy

Pull-otr@) 129.606
Top G'Ð'

P'¡Il4tr@101.389
Top Guy

P'¡llof@73.3896
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u4

ll4
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Cñtual
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P3
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15
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ß4
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129.497

T5 101.498-92.165

3404.12

I 951.06
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1i69.01

801.25

399ú.00

3990.00

55223.36

55223.30

55æ3.30
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43.9
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L5

Sì¡@ary
tn.1
83.0

5!. I

21.1

3:.6

76.8
13.5
ll:t.4
33

PN

P6

På$

PÑ

P6

t96

340

Lec OO
Diãgmal

(T4)
Hôrizontål

(Tr0)
Top CiÉ

(T10)
BobÞ cirt

(¡9)
Güy A CII)
GryB (Tl)
Gr¡J' C (Tl)

rop cÐ
Pull-ofr

(I1)
IATING-

Ps
Fail X
Fail X
P6
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196' SELF-SUPPORTING
POLE STRUCTURE

DRILLED SHAFT
FOUNDATION DESIGN

SITE NAME:

EAST PARIS
SITE NIJMBER:

KY0062
SITE LOCATION:

93T EAST MAIN STREET
PARIS, KY 40361

(BOURBON COUNTY)

VICINITY MAP G

il, ,..,1,É¡ 
' ll .,1,Q

¡-,

? .i)

LOCATION MAP

I¡lTmrDE: 38.21521+
U)NO¡nDE| -8/l,?Arr

COORDINATES

KENTUCKY
ONE CALL

CALL BÊFORE YOU DIG

1 -800-752-6007

THE IJTILIT S 9hÔWN HEREON ARE FOR THE CONTRACTORS CONVEÑIENCE
ONLY. ÍIIERE MAY DE OÍIIER UfILIÍIES NOf 9IJOWN ON ÍHESE PLANs. TI1E
ENGINEER/9URVEYOR A55UMES NO REgPONSIBILtfY FOR fTIE LOCAÍIONS
SIìOWN AND IT sI1ALL BE TIìE CONTRACTOR'g RE9PONSIBILIry TO VERIFY
ALL UTILITIES WTIIIN TIìE LIMITS OF ÏNE WORK. ALL DAMAGE MADE fO
EXIgTING UTILIÍIES BY TIIE CONTRACÍOR SHALL BÉ THT 5Ol¡ RE5PONSIBILITY
OF TFìE CONTRACTOR,

UTILITY STATEMENT

SHEET DESCRIPTION REV

T-l TITLE SHETT o
N-l FROJTCT NOTTS o
PLI FART9 LIST o
r-l TOUNDATION TLEVATION o
r,2 SECTION CUTS o

INDEX OF SHEETS
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GENERAL NOTES:
FOUNDATION ÐËSIGN(S) ARE BASED ON:
A. TOWER DESIcN CALCULATIONS BY SABRE INDUSTRIES TOWERS AND POLES DATED AUGUST 20, 201 8, JOB NO.: 19-1271-JDS OPT. 2 W-IH DESIGN CRITERIA:

i. BASIC WND SPEED (V3s) OF 89 MPH, NO ICE
ii. SASIC WND SPEED (V3s) OF 30 MPH, 0.75-lN RADIAL ICE
ii¡, WND IMPORTANCE FACTOR OF 1.OO

iv. EXPOSURECATEGORYC
v. TOPOGRAPHYCATEGORYl

B. REACTIONS AND ANCHOR BOLT LAYOUT FROM DESIGN DRA\MNGS:
i. MOMENT= 5,927 KIP-FT(UNFACTORED,DESIGN) 2,410 KIP-FT(UNFACTORED,SERVICE) 9,483 KIP-FT(FACTOREÐ,ÐESIGN)
ii. SHEAR= 37.3 KIP (UNFACTORED,DESIGN) 15.2 KIP (UNFACToRED,SÊRVICE) 5s.7 Klp (FACTORËD,DESIGN)
ii¡.AX|AL= 72.e KIP (UNFACToRED,DESIGN) 72.9 KIP (UNFACTORED,SERVICE) 87.4 KIP (FACTORED,DESIGN)
iv. (24J2.25"øX84'ANCHORRODSEQUALLYSPACEÐON80.5'8.C.\¡¡THl\llNlMUMEMBEDMENTOF72.00".

C. GÊOTECHNICAL INVESTIGATION BY TOWER ÊNGINEERING PROFESSIONALS, lNC. DATED OCTOBER 29, 2014, PROJÉCT NO.: 57808.25425.

D. 1.50" DEFLECTION LIMIT CRITERIA AT UNFACTORÊD DESIGN REACTIONS.
Ë. 0.75' DEFLECTION LIMIT CRITERIA AT UNFACTORED SERVICE REACTIONS.

2. ABBRÊVIATIONS:
A. CONC = CONCREfE
B. VERT = VERTICAL REINFORCEIVENT BAR
C. TlÊ = IIE REINFORCEMENT BAR
D, HoRlz = HORIZONTAL REINFORCEMENT BAR
E. T&B = TOP AND BOTTOIV
F. E.W. = ËACH WAY
G. O/C = oN CENTÉR
H. CY = CUBIC YARDS
J. PSI = POUNDS PER SOUARE INCH

3. SEISMIC DESIGN PARAMETERS:
A. STRUCTURE CLASS II (COMMERCIAL USE & NON.EMERGENCY COMMUNICATION)
B. MAPPED SPECTRAL RESPONSE VALUES

ì. Ss = 0.1969
ìì. 51 = 0.0899
ii¡. SITE CLASS D
ìv. Fa = 1.600
v. Fv = 2.400
v¡. S(Ds) :0.2099
v¡i. S(D1) = 0.'1429

C. SEISMIC ÞESIGN CATEGORY'C'

FOUNDATION NOTES:
1 . CONCRETE SHALL HAVE A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 4,500 PSI.
2. REBAR SHALL CONFORM TO ASTM SPECIFICATION 461 5-
3. ALL REBAR SHALL HAVE 3 INCHES MINIMUM COVÊR.
4. ALL EXPOSED CONCRETE CORNERS SHALL 8E CHAMFERED 1 INCH.
5. SEE GEOÏËCHNICAL REPORT FOR INSTALLATION REQUIREMENTS.
6. REINFORCÉMËNI SHALL BE 3 INCHËS CLËAR FROM EDGÉS OF CONCRÈ TË.

7. REFER TO CONCRÉTE AIR CONTENT TABLE FOR TARGET AIR CONTËNT PER MAXIMUM AGGREGATE SIZE,

CONCRETE AIR CONTENT

NOMINAL MAXIMUM
AGGREGATE SIZE (¡n.)

TARGET AIR
CONTENT (o/o)

3la 7.5

112 7

314 b

1 6

1112 5.5

2 5

3 4.5
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PARTS LIST. DRILLED SHAFT

MARK NO. DESCRIPTION

coNc.
4,500-PSI MIX - LARGEST COARSE

AGGREGATE SHALL BE 1/2-IN OR LESS

VERT VERTICAL BAR

TIE TIE

HORIZ HORIZONTAL

PIPE TEMPORARY STEEL PIPE (SEE NOTE 1)

SIZE QTY

75.4 CY 1

#10 ASTM 4615-60 x 31'-6" 46

f5 ASTM 4615-60 x 29'-5" 71

#3 ASTM 4615-60 X 8'-8' MAX.
(cur To Frr) 24

PL 3/8' 1

NOTE:
1. REFER TO GEOTECHNICAL REPORT FOR CONSTRUCTION RECOMMENDATIONS.
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ANCHOR RODS BY
TOWER MANUFACTURER

GRADE

NOTES;
1. REFER TO SHEET PL-,I FOR PARTS LIST
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ANCHOR RODS BY
TOWER MANUFACTURER
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#TowerCo
DBnA0 [$September 12,2018

Mr. Stephen Rambeau
Director of Engineering
TowerCo, LLC
5000 Valleystone Drive
Cary, NC 27519

GROIJP

Sabject Foundation Design Calculations

TowerCo Designøtion Site Number: KY0062
Site Name: East Paris
JIRA Ticket: ENG-28089

E ngìneering Firm Designation Delta Oaks Group Project: STRl8-03128-08
Delta Oaks Group Site Number: 17-00227

Site Døta 93+/- East Main Street, Paris, Bourbon County KY 40361
Latitude N 38.2152o +; Longitude:W 84.24460 *; Elev: 806.3 ft+,
Topography Category 1; Site Class "D";
Exposure Category "C" Structure Class/Risk Category II;
I 96-ft Self-Supporting Pole Structure

Dear Mr. Rambeau,

To your request, we present our foundation design calculations. Our work is in conformance ANSI/TIA-222-G-2-
2009, Structural Standardfor Antenna Supporting Structures and Antennas (indusfry standard) and 201 2
Kentucþ Building Code / International Building Code (local building code) for:

¡ Vurt: I 15-mph / Va.d: 89-mph three-second gust basic wind speed
. 30-mph three-second gust basic wind speed with 3/4-in radial ice
o Earthquake design parameters, per USGS Ground Motion Parameter Calculator (ASCE 7-10)

o S.: 0.796, Sr : 0.089
. Seismic Design Category C

We trust you find our work satisfactory. Please contact us should you have questions or comments.

Sincerely,

ltllll¡

TvLe#/å q MI
MichaelL. Lassiter, SE, PE
Chief Structural Engineer
KY PB License 24895

Attachments:
Foundation design calculations

Delta Oaks Group

t2,20tg

4904 Plofessional Court. Second Floor
Raleigh.NC.27609

www. deltaoaksgroup.com
919.342-8247



DRII.LED SHAFT FOUNDATION DESIGN

Tower Design:

Structure Type = SSPS

Code = -fA-222-G

V(3s) - Design = 89 mph

V(3s) - Service = 60 mph

(to edge of tie)
(to end ofvertical)

Attachment

DS Desisn

OK

OK

Design Notes:

1. Vert¡cal rebar is controlled by LPILE, 58 sq in req'd

2. Static deflection < 1.5" at 30.5-ft length

3. Length required for #5 iies at 20" > 40 ft
4. Length required for #5 ties at 6" = 37 ft
5, Length required (2) #5 ties at 6" < 30.5 ft
6. Final desisn: 32-ft shaft w/ (46) #10 vert and (2) #5 ties @ 6"

+Sabre lnformation

#VALUEI

Page 1 of26

Job #: STR18-03128-08

Datet 9/trl2org
Calculated by: N Whetsel

Reviewed by: M Lassiter

BC=

AR D¡ameter =
AR Embedment =

AR Template =

Factored Base Reactions:

Moment =
Shear =
Axial =

80.50 in

2.25 in

72.O0 in

6.0 in

9483.4 kip-ft

59.7 kip

87.4 kip

Drilled Shaft Concrete Properties:
D¡øn = 9.OO ft

D= 9.00 ft
I = 32.00 ft
f'" = 3ooo psi

Side Cover = 3.00 In

Top/Bottom Cover = 3.00 in

Max Agg. Size = t/2 in

Vertical Rebar Prooerties:
Vert. Size =

trb"t -
Grade =

At-u"n =

hr=

Tie / Shear Reinforcement:
Shear Area calc'd per:

Tie Size =
It¡è -

clrr," =

Grade =

OverlaP =
# of ties @ 3", TOP =

f of ties @ 3", BOT =

lmin. (37) #10 rebar req'dl
#10

46

4615-60

58.42 in2

0.0064

5.52 ¡n

0.00s

2.50 in

0.7*Ag
(2)#s

6.0 in

4.75 in

A615-60

(#5 min. size recommended)
(max spacing req'd: 8.45"

2.50 in

2.7 ft
2

2

- Seismic Tles: NO = seismic ties req'd?

W0062_FDD Tool - v20180809_MLL.xlsx Page 1 of 2



Attachment

LPile & Caisson l&O

Page2 of26

Job #: STR18-03128-08

Date:9/tl/2}18
Calculated by: N Whetsel

Reviewed by: M Lass¡ter

DRILTED SHAFT FOUNDATION DESIGN

- Shaft Dimensions:

L: 32.0 ft
D = 108.0 in

- Concrete:

f' 3000 psi

TPILE RÊSUtTS

Design % = tÙO%

- DesíEn: Flexure

Mn = 162895 kip-in

ÔMn = t22tl kip-fL

M."* = 1.20E+08 lb-in

Mu = 10000 kip-ft

iu= 82% OK

- Desisn: Deflection

a=
Arr =

f¡=

- Design: Max Shear

Vr"* = 1100213 lb

Vu = 1100.2 kip

d = 86.4 in

A",.n = 64L2.6 in2

(to edge of vert)

PILE-HEAD CONDITIONS

- Static Loadinß:

- Cvclic loadins:

ratio = o.47

Service Defl 15183 28923017 72850

CAISSON TOAD DATA

- Rebars:

Vert. Size =

ñbu, -

Clr. cover =

Moment =

Axial =

Shear =

Add. SF =

#10

46

3.625 in

9483 kip-tt

87.42 kip

59.74 kip

1.33

1.160

1.5

77% OK

st¡e, MAxl = 20.32 in (7.10.5.2 - Vert)

V.=

V.=

As-req'd =

A'.-r"q'd =

fa. =

705.8 kip

1071.4 k¡p

st¡e, MAX2 = 24.OO in

stte, MAxs = N/A

Min Stirríp Req'd ? YËS

stie, MAx4 = 40.33 ¡n

stie, MAxs = 8.45 in

sr¡ê, MAx = 8.45 in >

0V" = 1332.9 kip

83% OK

Service: Ðeflection

A = 0.250

Â4r = 0.75

f¡ = 33% OK

CAISSON RESULTS

Lreq,d = 26.5 ft
rso¡r = 83% OK

(Ll.s.s.L - dl2l
(11.s.s.3 - d/4)

(11.s.6.1)

(11.5.6.3 - Av..i")

(11.5.7.2 - V.)

6.0 in OK

55.0 in2

51.9 in2

89% OK

MAX - 89% OK

[¡mit State
Condition 1 Condition 2 Axìal Load

tb lb-in tb

Structure 79653 L51734560 116560

Design Defl. 37338 7Lr25575 72850

KY0062 FDD Tool - v20180809 Mll.xlsx Page 2 of 2



Attachment

CAISSON Version 12.10 4:4'7:71 PM Tuesday, September 7L, 2078

**************************************************************************************************
**
* CAISSON - Pier Foundations Anal-ysls and Desigr - Copyright Power Line Systems, Inc. 7993-201]. *
*a
**************************************************************************************************

Project Tit1e: 1B-03128 East Paris KYO062
Project Notes:

Cal-cul-ation Method: FulÌ 8CD

Page 3 of26

*******INPUT DATA

Pier Properties

Diamet'êf

(fr)

æ

SoiJ- Properties

Layer f1æe

Distance
of Top of Pier

al¡ove Ground
(fr)

Thickness

(fr)

Concrete
Strength

Steel
Yie]-d

Strength
(ksi)(ksi)

0.50 3.00 60.0c1

1
2
3
4

1.70
4 .30
I .70

10-00

00
10
00
10

100.0
100. 0
105.0
130.0

Depth at Top
of tayer

(fr)

Àdditional. Safety
Factor Àgainst

Soil Faí].ure

Density

(]-bs,/ft^3)

0
1
6

T4

cu

(psf)

KP

7-420
5.830

PHI

(deg¡

9 .99
45.01

s0 .0
1_00.0

Desi-gn (Factorêd) Loads at Top of Pier

Clay
Clay
Sand
Sand

Àxia]-
Load

Shear
Load

(kips)

59.70

Moment

(ft-k) (kips)

9483 .4 B'7 - 4

*******RESULTS

1.33

Page 1,/3
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*üa- Ëå:rdrüÉaxafåt*

ð¡.4{4þÊ}

*.räiFÌ
.:¡f¡{!ls¡ft

Tota]-
End-Bearingr

Pressure
(psf)

5348.8

Density

(lbs/fr^3)

Affachment

Atdr/

CU

(psf)

s0.0
100-0

*rcÆl'M

g,l

KP Force

(kíps)

6.72
30. 96

?q? ¿o
]-844-66

a¡Éftdr uÀd5{e

ArlÛ

(fr)

Page 4 of26

Ca].cu]-ated Pier Properties

Leng'th !ûeight

æ 2s2.819 1373.8

Ultinate Resisting Forces åJ-ongr Pier

I\j'¡>e Distance of Top of Layer
to Top of Pier

(fr)

Clay
Clay
Sand
Sand

(ft) (kips)

Pressure
Due To

Axia1 Load
(psf )

Pressure
Due To
Iteight

(psf)

397s - 0

Thickness

(fr)
atr

35
4B
48

1
4

11
18

f.i0
A?A
8 .;0
6.13

I.420
5.830

0. 50
2 -20
6. 50

L5.20

100.0
100.0
105-0
130.0

Paqe 2/3



Attachment Page 5 of26

Sand

Shear and Moments À]-onq Pier

Distance belo¡¡

21, -33

Shea¡
(with Safety FacUor)

(kips)

E 1a 130.0

Moment
(with Safety Factor)

(fr-k)

Usal)1e
lrfoment

Cal)acity
(fr-k)

s.830 -2153.93 24.02

Shear
(¡¡ithout Safety Factor)

(kips)

Moment
(without Safety Factor)

(fr-k)
Top of Pier

(fr)

Reinforcement and Capacity

0.00
2 -65
s.30
? oÃ

10. 60
73.25
15. 90
18.55
27 -20
23. B5
26 -50

13473.0
L3611 .t
13839.8
13933.3
13834: 5
73458 -2
72684 -5
10459.5
6080.0
1585.0

0.0

60 .4
t2 ?

?qn
A'

-63.9
-r53 -2
-367 -1
-918.9

-7584.2
-881.4

-0. 0

10130.1
10283.5
10405.9
ro41 6.2
10401.9
10119.0

9531 .2
1864.3
45'7r.4
]_79]- -1

0.0

BO

10
51

5

-84

3
9
9
6
9
I
0
2
0
3
0

-203
-48]-

-1222
-2r01
-1,112

-0

Total
Reinforcenent.

Percelrt

0-60

US Standard Re-Bars

quantity Name

Reinforcenent
Àrea

(in^2)

0.20
31

Usable
À:siaI

Capaci¿y
(kips)(in^2)

æ 8'7 -4 tÐ'736 - 4

(Se1ect one of the foJ.J.owing)

Àrea Diameter
(in)

Spacingr
(in)

21 5
7'78
725

92
10
EÊ

44
36
25

#4
#s
#6
#1
#8
#9

+10
#11
+L4

0.500
0 -625
0.750
0.875
1.000
7.728
I .210
1.410
7-693

r -13
2 -46
) ac

4 -4t)
5. 60
7 .00
I .55

72.32

0
0
0
0
1
1

44
.60
10

.00
ta

1.56
t t\

Paqe 3/3



Attachment

0

Page 6 of26

60

Deflection, inches
24

Shear Force, kips
-1,000 -500

Mobilized El, kip-in'z

20,000,000,000

Bending Moment, in-kips
50,000 100,000 150,0000

;
F
o-
C)o

t¡-

-c
o-
0)o

0

5

10

15

20

25

30

0

5

't0

't5

20

25

30

0

5

10

15

20

25

30

0

5

10

15

20

25

30

C)
o-

=I

.g

L

o
E
o

j
J--

o.
o
o

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

0

0.0 0.0001 0.0002

Cu rvature, rad ians/inch

Mobilized Soil Reaction, p, lbs/inch
0 20,000

t¡-

-c
o.
C)o

rr
j

l-

o-
oo

0

5

10

15

20

25

30



Attachment PzgeT

KY0062 static.Ìp10o

lPile fol t¡indows, VersioD 2018-10.004

Analysis of Individual Píles and DriIled shafts
subjected to Lateral troadíng Using the p-y Method

O 1985-2018 by Ensoft, Inc.
All Riqhts Reserved

This copy of lPile is being used by:

Del ta oaks croup
chapel Hifl, Nc

serial Number of security Device: 139334612

This copy of lPile is licensed for exclusive use by:

DeItâ oaks croup, chapel HiIl, N

Use of this program by any eDtity other than Delta Oaks Group, Chapel Hill
is a violation of the software license agreement.

N

Files Used for Analysis

Path to fiÌe ìocations:
\2018 Projects\18-03128 East Paris XYo062\STR\Additional Calculations\SSpS Ds\t-Pìle - DefÌection\Mll\

Name of ìnput data fíle:
KY0062_statíc ,1p10

Name
KYO O

of output
62_static,

report file:
I p10

Name of plot output file:
KY00 62_static. 1p10

Name of runtime messâge fife:
KY00 62_static. lp10

Date and Time of Analysís

Päge I

Date: september 11, 2018
KY0062 static.lpl0o

Time: 17:36:39

Problem Title

18-03128 East Paris KYnn62

M lassiter

Program Options and Settings

computational optìons :

- Use unfactored loads in computations (conventional anafysis)
Engineering Unlts Used for Data lnput and Conputations:

* US customary System Units (pounds, feet, inches)

Analysis Control Options:
- Mâximum number of iterations allowed
- Deflection tolerance for convergence
- Maximum allowabÌe deflection
- Number of pile ìncrenents

500
1 .00008-05 in

100.0000 in
100

loading Type and Nunber of Cycles of loadíng:
- Static loading specìfied

- Use of p-y nodification factors for p-y curves not selected
- Analysis uses ÌayeÌing correction (Method of Georgiâdis)
- No distributed lateraÌ loads are enteted
- Loãding by lateral soìÌ novements acting on pile not seÌected
- Input of shear resistance ât the pile tip not selected
- computation of píle-head foundation stiffness matlix not selected

Page 2

26



Attachment Page 8

KYO062 static.Ìp10o
- Push-over analysis of
- Buckling analysis of

pile not selected
pile not selected

Output Options:
- Output files use decimal poìnts to denote decimal sfbols.
- 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-specifíed depths
- Print using wide report formats

Pile Structural Properbies and ceometry

Nunber of pile sections defined
Total length of pile
Depth of ground surface below top of pile

1
32 .000 ft
0.5000 fr

PiÌe dianeters us€d for p-y curve computations are defined using 2 points.

p-y culves âre computed usinq piÌe dianeter values interpolated eith deptlì over
the length of the pile, A sumary of values of pile diameter vs. depth follows.

No.

Depth Below
Pile Head

feet

Pile
Diameter

1
2

0.000
32 .000

108.0000
108.0000

Input Structurâl p¡operties fol Pile Sections:

Plle sectron No- L:

Section I is â .ound drilled shâft, bored pile, or CIDH pile
Length of section = 32.000000 ft
Shaft Diameter = 108.000000 in
Shear capacíty of section = 0.0000 lbs

Ground Slope and PíIe Battel ÀngÌes

Page 3

KY0062_static. Ìp10o

Ground SÌope Angfe

PiIe Batter Àngle

0 degrees
radiâns

degrees
radians

0

0

0

Svil ar¡rl RugL láycrirlq lrllurnrdLiu¡¡

The soil profiÌe is modelled using 4 layets

layer 1 is soft clay, p-y critería by Matlôck, 1970

Distance flom top of pile to top of layet
Distânce fron top of pile to botton of layel
Effective unit weight at top of lâyel
Effective unit weight at bottom of layer
Undrained cohesion at top of layer
Undrâined cohesion at bottom of layer
Epsilon-50 at top ol layer
[psiÌon-50 ât botton of layer

0 .50
2 .20

100.00
100 .00

50 ,00
50 ,00
o.o2
o.o2

0000
0000
0 000
0 000
0000
0000
0000
0000

ft
ft
pcf
pcf
psf
psf

Layer 2 is soft clay, p-y criteria by Matlock, 19?0

Dista¡ce from top of pile to top of layer
Distance flom top of pile to botton of layer
Effective unit weight at top of layel
Effective unit seight at bottom of 1âyer
Undrained cohesion at top of layer
Undrained cohesion at botton of Iayel
Epsilon-50 aL Lop of layet
Epsilon-50 at bottom of layer

2
6

100
100
100
100

0
0

200000
500000
000000
000000
000000
000000
020000
020000

ft
ft
pcf
pcf
psf
psf

Layel 3 is sand, p-y criteria by Reese et al., 1974

Distance fÌom top of pile to top of 1âyel
Distance flon top of pile to bottom of 1âyer
Effective unit weight at top of 1âyer
Effective unit weight at bottom of layer
Friction angle at top of layer
friction ångle at bottom of layer
Subgråde k dL Lop of ]ayer
Subgrade k at bottom of layer

6.500000
15.200000

105.000000
105 .000000
10.000000
10.000000
10.000000
10 ,000000

ft
ft
pcf
pcf
deg
deg
pci
pcl

Page 4

26



Attachment Page 9 26

KY0062 static.lpl0o

rayer 4 is sand, p-y criteria by Reese et â1., 19?4

Distance fron top
Distance fron top

of pir
of pil

e to top of layer
e to botton of lâyer

15.200
40.000

130.000
130.000

45.000
45.000

2fo.000
2?0.000

000
000
000
000
000
000
000
000

ft
ft
pcf
pcf
deg
deq
pci
pci

Effective unit weight at top of layer
Effective unit weight at bottom of layer
F';ction anqle aL top of layer
Eriction angÌe at bottom of layeÌ
Subgrade k at top of layer
subgrade k at bottom of layer

(Depth of lhe lowest soil låyer extends 8,000 ft below the pile tip)

Sumary of Input SoiÌ Propertres

Layer
Layer

,iT:
soil Type

Name
(p-y Curve Type)

layel
Depth

ft

Effective
Unit Wt.

____T:_,-
100.0000Soft

Clay
So ft
clay
Sand

Sand

E50

02000
02000
02000
02000

000
000
000
000

10.
10.

2't0-
2f o -

,óloooo
10.0000
45.0000
45.0000

100.0000
100.0000
100.0000
105.0000
105.0000
130.0000
130 ,0000

0.5000
2 .2000
2 .2000
6.5000
6.5000

15.2000
15.2000
40.0000

Undrained
Cohesion

----:::--,
50.0000
50.0000

100. 0000
100.0000

Anqle of
Friction

des.
kpv
p"i

al. )

al.)

static Loading Type

static loading criteria were used when computing p-y curves for âlf analyses

Pile-head loadíng and Pile-head Sixity conditions

Nunber of loads specified = 2

load Load Condition Condition Axial Thrust Compute Top y

Page 5

No. Type
KY0062 static.lDl0o

2 Force, lbs vs. Pile tength1

V = 79653- lbs
V = 37338. lbs

M=
M=

151734560. in-lbs
?11255?5. in-lbs

116 5 60
'72850

V = sheal fo¡ce applied nornal to pile axis
M = bending momenl âpplied to pile head
y = lateral defÌection normal to pile axis
S = pile Blopo r€lativo to original pil€ batt6r anglo
R = rotational stiffness applied to pife heâd
Values of top y
specified sheâr
Thrust force is

vs. pile
Ìoading
assumed

Ìengths can
(load Types
to be âcting

be conputed only for load types with
1, 2, and 3).
âxially fol aÌÌ pile batter angles.

No
No

Axial thrust fo¡ce vâ1ues were detelmined flon pile-head loading conditions

Nunber of PiÌe sections Analyzed = 1

Pile section No. 1:

Computâtions of Noninal Monent Capacity and Nonfineat Bending Stiffness

Dimensions and Properties of Drilled Shaft (Bored Pile) :

Length of Sectìon
shaft Diameter
Concrete Cover Thickness
Number of Reinforcing Bars
Yield Stress of Reinforcing Bars
Modulus of Elasticity of Reinforcing Bars
Gross Àreâ of shãft
Totâl Àreâ of Reinforcing SteeI
Area Ratio of Steel Reinforcement
edge-to-8dge Bâr Spacing
Maxinum Concrete Aggregate Size
Ratio of Bar Spacing to Aqgreqate Size
Offset of Centel of Rebar Cage fron Center of PiIe

Axial Structurat capacities:

32.000000
108.000000

3.625000
q6

60000.
29000000.

9161.
58.420000

o,64
5.518755
0.750000

'7.36
0.0000

ft
in
in

psi
psi
sq. in.
sq. ín.

in
in

in

Nom. Axial Strucbural Capacity = 0.
Tensile Load for Cracking of Concre
Nominal AxiaÌ Tensile Capacity

85EcAc+fyAs
te

26'716.4A4 klps
-3491,747 kips
-3505 ,200 kips

Page 6
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Reinforcing Bar Dimensions and Positions used in computâtions:

KYo062 static. lp10o

inches inches
Bâl

Number
Bar Dian

inches
Bar Area
sq. in.

YX

1
2
3
4
5
6
,7

I
9

10
11
12
13
14
15
16
71
18
19
20
2L
22
23
24
25

21
28
29
30
31
32
33
34
35
36
3'l
38
39
40
4I
42
43

2100
2100
2'ì00
2'.too
2700
2700
2700
27 00
2',1oo
2100
2t00
27 00
2',7 00
2100
2100
21 00
2100
21 00
2'100

2?0000
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

210000
270000
210000
210000
270000
27 0000
2?0000
270000
270000
27 0000
2?0000
210000
270000
270000
210000
210000
2?0000
2'10000
210000
210000
210000
270000
2t0000
270000
2?0000
270000
270000
270000
270000
270000
270000
270000
2?0000
2?0000
2?0000
270000
2?0000
270000
270000
2'70000
2'70000
2'70000
2f0000

9.?40000
9.21 61 19
7.895506
5,622090
2,49882r
8.583080
3.950193
8.6840?9
2,883635
6.656912
0.119902
3.3943?8
3.394378
o .119902

0 ,00000
6.',t12929
3.419691
9.8L647 0
5.844106
1.390314
6 . 3 51181
0.636082
4 ,163411
6.868058
8.699643
9.624045
9 ,624045
8.699643
6.868058
4.163411
o - 636082

36.351?81
31.390314
25.A44106
19.8164?0
13.419691

6.1't2929
0. 00000

-6.17 2929
-13.419691
- 19 . 816410
-25.444rO6
-31.390314
-36.351781
-40.6360A2
-44.163411
-46.868058
-48.699643
-49 - 624045
-49.624045
-48.699643
-46.868058
-44.163411
-40. 636082
-36.351?81
-31.390314
-25.444tO6

210000
2?0000
2?0000

-16
-22
-24
-33
-38
-42
-45
- 4'1

-49
-49
-49
- 4'1

-45
-42
-38
-33
-28
-22
-16
-10

-3
3

10
16
22
28
33
38
42

656912
883635
684079
950193
583880
494821
622090
895506
2't 61a9
740000
2't 6179
895506
622090
49A821
583880
9 5 0193
6840?9
883635
656972
L79902
3943?8
394378
t79902
656912
883635
68401 9
95 019 3
583880
498821

1. 270000
1.270000
1.2?0000
1 -210000
1.270000
1.270000
1.270000
1.270000
1. 270000
1.270000
r.2'l oooo
1.270000
1.270000
1.270000
1.2?0000
a -270000
1.270000
1.2?0000
1.270000
1.270000

Page 7

1.270000
1.2?0000
1.270000

NOTE: The positions of the above rebars we¡e conputed by lPife

Minimun spacing between any two bars not equal to zero: 5.519 inches
hêtwêên hÁrs i1 ãnd i?

Ratio of bar spacing to maximum aggregate size = ?.36

Concrete Propeaties:

Conpressive Strength of Corcrete
Modulus of Elasticity of Concrete
Modulus of Rupture of Concrete
conpression Strain at Peak Stress
Tensile St¡ain at Flacture of Concrete
Maximun Coarse Aggregate Size

3000. psi
3122019. psi

-410,?91918 psi
0 ,001634

-0.0001160
0,?50000 in

Àxial Thrust Force
kips

0000
0000
0000

2',t
27
21

44
45
46

KY0062_static. lp10o
45.622090 -19.8164?0
4?,895506 -13,419691
49.216'719 -6.-t-t2929

Numbe¡ of Axial Thrust Force values Deternined from Pile-head Loadings = 2

Nunber

1 2.850
116.560

Definitions of Run Messages and Notes:

c = concrete in section has cracked in tension.
Y = stless in leinforclng steeÌ has reached yieÌd stress,
T = AcI 318 criteria for tenslon-controlled section net, tensile strâín in

¡einforcement exceeds 0.005 while sinultaneously compressive strain in
concrete nore than 0.003. See ACI 318, Section 10,3.4.

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

Bending Stiffness (EI) = Conputed Bending Moment / Curvatule.
Position of neutral âxis is measuled fron edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negatíve in sign,

Page 8
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Axial Thrust Force = 12.850 kips

Bending Bendinq
Curvature Moment

rad/in, in-kip

Bending
sti ffness
kip- i n2

Depth to
N Axis

in

Max Comp
Strain
in/in

Page 1l 26

Max Tens
Stlain

inlin

Max conc
stress

ksi

Max Steel Run
Stress Msg

ksi

2 .50000E-0?
5.000008-07
7 .500008-07

0.00000100
0.00000125
0.00000150
0.00000175
0.00000200
o.ooooo225
0.000002s0
0.000002?5
0.00000300
0.00000325
0.00000350
0.00000375
0.00000400
0.00000425
0.00000450
0.00000475
0.00000500
0.00000525
0.00000550
0,000005?5
0,00000600
0.00000625
0.00000650
0,00000675
0.00000?00
0.00000?25
0.00000?50
0.00000175
0.00000800
0.00000825
0.00000850
0.00000875
0.00000900
0.00000925
0.00000950
0.00000975
0,00001025
0.00001075
0.00001125
0.00001175
0.oooo7225

6573
L3112
19 618
26090
32527
38931
45301
51636
5163 6

5163 6

5163 6
51636
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
51636
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
5163 6
51636
5163 6
52956
55092

2 -62905E+10
2 -622458+10
2 -615f28+10
2.608958+10
2 .602118+10
2 .595398+10
2 ,588608+10
2.581818+10
2.294948+tO
2 ,065458+10
1.8?7688+1,0
t -f27278+10
1.588818+10
1 -41532E+tO
1 .37 697Ð+ 10
1.290908+10
1 .2 14 978+10
1 . 147 4?E+ 10
1 . 087088+ 10
r.032728+10
9835465981.
9388399345.
8980208069.
8606032?33.
8261'791424.
1 944030275 .
-t6498068'74.

13't 6599485.
1 122233986.
6884826186.
6662735019.
6454524550.
625493249f.
60?4846635.
59012?9588.
5737355155.
5582291503.
543s389095.
5296020143.
5031 611 691 .
480336?10?.
4549444124.
45068?5163.
4491299429.

62 -3236508
5A -7151126
56.7931656
56.1019464
5s.68?2554
55.4108283
55,2134085
55.0653685
2? .8554360
21 .4414446
21 .16491 44
26.90242't8
26 .6a13 6f 3
26-4929059
26.3243164
26.77 63434
26.046649A
25 -9321976
25.8305656
25.'t398495
25.6584869
25 -5452041
25.5189508
25.4588489
25.404a626
25 .35291 6r
25.3050471
25 .2617113
25 .220 7 5't 5
25.1836293
25.r494164
25 .7r1847 2
25.0886031
25.0617135
25.0361520
25.0L36329
24.9922042
24.91 23459
24.95392',t L
24.9270036
24.8921 013
24.8684!41
24 .8 4"t 6471
24.4299621

0.00001558
0.00002909
0.00004259
0.00005610
0.00006961
0.00008312
0.00009662

0.0001101
0.00006267
0. 00006870
0,0000?470
0.00008071
0.00008671
0.000092f3
0. 00009872

0.000104?
0.000110?
0.000116?
0.0001221
0.000128?
0.000134?
0.000140?
0.000146?
0.0001528
0.0001588
0.0001648
0.0001708
0.0001768
0.0001829
0,0001889
0.0001949
0.0002009
0 ,00020?0
0,0002130
0,0002191
0.0002251
0.0002312
0 ,00023'7 2
0.0002433
0.0002554
0 ,000261 6
0,0002?98
0.o002920
0.0003042

00001275
00001325
00001375
00001425
00001475
00001525
00001575
00001625
00001675
00001?25
00001173
00001825
00001875
00001925
00001975
00002025
00002075
00002125
00002 175
o0002225
oo0022f5
00002325
00002315
o0002425
000024?5
00002525
000025?5
oÐoo2625
000026?5
oo002125
oooo2fl 5
00002825
000028?5
00002925
00002975
00003175
000033?5
00003575
00003775
00003975
000041?5
000043?5
000045?5
000047?5
000049?5
00005175
00005375
00005575
00005??5

4488318846
441 9864849
441 7A1 9A64
446434t291
4 4 5711815 0
4450261903
4443'109619
443'l 432401
4434404f92
442560421 9
442ùúlrl8l2
44r46067 64
4409376036
4404304414
43993',79051
4394588386
4389921925
43853?0177
43AO924506
s3f 657f O43
43'7 2320602
4368148606
4364055020
4360034298
4356081334
4352t914t4
4348360182
434326't 61 6
4329171449
4309002895
4242r09137
4253900808
4227931 944
4149961 642
4156813466
4014505231
38 69955933
31 2512234O
358915244s
345A130212
33351264f2
3216556638
310817?453
3003030882
2904379f 95
2e73012662
2'1 266A72fA
2643051A43
2564818853
249L1 34907

25.8L50219
24.8025204
24.f922012
24.7838436
24.111251 2
24.'t122t65
24 -f 6A1 5f3
24 -f 6651 32
24.f 656L29
24 -'t 6511 84
24 -1 669825
24 -1691480
24.7122058
24 -1 7 6094r
24 -1AO1 5ff
24 -f464468
24.'t922164
24 -f 98926r
24.406239\
24.8141221
24.8225448
24 -43141 9A
24 .8409018
24 ,8507880
24 -4611113
24.41L4105
24 .8830301
24.8920t90
24,8845189
24,8629395
24.4246499
24.19141L9
24 ,1 460988
24,1004834
24.6520349
24.43L] 506
24.L9!9965
23.9340114
23.6451 616
23.4419990
23.209855r
22 -9644304
22.1 443210
22.5211803
22.3106449
22 -IIf3169
21 -9202652
21.f2111 91
2t.53'15227
2r - 361',7 t21

5f226.
59358.
61488.
63 616 .
651 42 -

61866.
69988.
72108.
'14226.
1 6342.

80567.
4261 6.
84783.
86888.
88990.
910 91 .
9318 9 .
95285.
9',7319.
994',10.

101559.
103646,
105131,
107813,
109893.
111970,
114 011 .
115820.
1t'7 420 .

118829.
1207'7 3 .
1213 81 .
12255f.
L2366'7.
t2'1461.
130611.
133195.
135491.
13? 461.
139242 -

L40125.
142199.
143395.
744490 -

1455f1,
146559.
147350.
14 8118 .
148881 _

0665?
06'1'15
06890
0?004
0?115
o1225

KY0062 stat
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Paqe t0

. lp10o
03164
o3286
03409
03532
03655
o31f8
03901
04025
04148
o4212

04520
04645
0 4'l 69
04894
05 019
0s144

ic
00
00
00
00
00
00
00
00
00
00
UU

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

13
0s647

05900

05210
05395
05521

05?

06026
06153
06280
06401
06534

0007334
000?757
0008165
0008556
0008941
0009318
0009690
0010047
0010406
0010?s4
0 01110 0
0011446
0011?82
0 012110
0012438
oo121 6'10.000059?5

-0.00001142
-0.00002491
-0.00003841
-0.00005190
-0.00006539
-0.0000?888
-0.00009238
-0.0001059
-0.0001803
-0.0002013
-0.oo02223
-0.0002433
-0.0002643
-0.00028s3
-0. 0003063
-0.0003273
-0,0003483
-0.0003693
-0.0003903
-0.0004113
-0.0004323
-0.0004533
-0.0004743
-0.0004952
-0.0005162
-0. 0005372
-0. 0005582
-0. 00057 92
-0.0006001
-0.0006211
-0.0006421
-0.0006631
-0.0006840
-0.0007050
-0.0007259
-0.0007469
-0.000?678
-0,0007888
-0.000809?
-0,0008516
-0.0008934
-0. 0009352
-0.0009770
-0.0010188

0.0564641
0.1049133
0. 1s2960€
0,2006064
o.24'.1A501
o,2946920
0 . 3 411319
0.38?1?00
o.2214928
o,2422813
o.2629026
o.2834529
0.3039381
o,3243582
o-3446326
0. 3648236
0.3849501
0.4050123
0,4250098
o .4449421
o.4648r0'1
0.4846139
0. 5043520
o.s240250
0.5436328
0.5631475
o.5425f24
o,60L932'1
o ,62L2282
0.6404589
o .6596246
o .6f41 252
0.697?606
0.116730?
0.1356353
o.f544144
o.'t't3241A
0.?919554
0,8105971
o,8416823
0.8845023
0.9210563
0.9573433
o.9933622

0.44?9315
0.835?1?8
1.2235064
7.6172964
1.9990880
2 .3868810
2 .f1 467 55
3.1624174

-5.1941978 c
-5.7984450 C

-6.4035283 C

-? ,0085088 C

-? .6133861 C

-8.2181600 c
-s,8235056 C

-9.4289047 C

-10.0341954 C

-10.6393790 C

-1r.2444546 C

-11.8494218 C

-r2.4542803 c
-13.0590298 C

-13.6636699 C

-r4.2682003 c
-r4.8'126205 c
-15.4771?40 C

-16.0818320 C

-16.6863744 c
-1?.2908007 c
-1?.8951106 C

-18.4993036 C

-19.1033?94 C

-t9.'1o13315 C

-20.3tLI116 C

-20.9148991 C

-21.5185018 C

-22.12r985r C

-22.1253489 C

-23.3285923 C

-24.534'1166 C

-25.7403553 C

-26.945504'7 C

-28.1501611 c
-29-3543213 C

-0.0010606
-0.0011024
-0.0011441
-0.0011858
"o -oo722f5
-0.oo72692
-0.0013109
-0.0013525
-0.0013942
-0.0014358
-u. uu14 / /4
-0.0015190
-0.0015605
-0.0016021
-0.0016436
-0.0016851
-0.oo71266
-0.0017 680
-0.0018095
-0.0018509
-0.0018 923
-0.001933?
-0.0019750
-0.0020164
-0.002057?
-0.0020990
-0.0021403
-0.0021816
-o.oo22233
-0 . 0022 655
-0.0023080
-0.0023506
-0.0023935
-0.0024365
-o -oo24196
-0 . 002 6533
-0.0028285
-0,0030054
-0.0031829
-0.0033612
-0.0035400
-0.0037203
-0.0039004
-0.0040s16
-0,0042630
-o -Do44444
-0.0046268
-0.0048100
-o.0049932
-0.0051? 63

029L120
0645918
0998005
13 413 71
1694004
2031A96
2319034
21 t] 409
30s3008
3345422

404304"1
4361 435
4648992
500?706
s323565
5636557
5946610
6253892
6558210
64596t2
?158084
7453615
1t 46191
8035799
s322426
8606058
8885179
91513 32
9405653
9648919
9S86888
01163 4 0
0342066
0562511
t392't 1 0
2155945
2854855
3509812
4120051
4692601
s213965
5710346
6166338
6593429
6995866
'7362424
1696372
800787?
8291978

-31 .-t 69225
-38.9692't1
-40. 168798
- 4L.361 "t 84
-42.56b23U
-43. 7 64733
-44,96t488
-46.158290
-41.354536
-48,550220
-49. ?45338
-50.939886
-52. 133859
-53.32f252
-54.520061
-55,172280
-56. 903904
-58,094924
-59.285348
-60.000000
-60.000000
-60 .000000
-60.000000
-60.000000
-60.000000
-60 - 000000
-60.000000
-60.000000
-60. 000000
-60.000000
-60,000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60. 000000
-60.000000
-60.000000

-30.5579809 C

-31.7611367
-32.9631 849
-34,16592r't
-35,3675433
-36.5686457

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
C

c
c
CY
CY
CY

CY
CY
CY

CY
CY
CY
CY
CY

CY
CY
CY
CY
CY
CY
CY

CY
CY
CY

CY
CY
CY



0.00006175
0.000063?5
0.00006575
0.00006775
0.00006975
0.00007175
0.00007375
0.0000?575
0.00007?75
0.00007975
0.00008175
0.000083?5
0.00008575
0.00008??5
0.000089?5
0.00009175
0.00009375
0.00009575
0.00009?7s
0.00009975

0 .0001017
0.0001037
0.0001057
0,0001077
0. 0001097
0.0001217
0.0001337
0.0001457
0.00015?7
0.0001697
0.0001817
0.0001937
0.0002057
o -ooo211 1
o -ooo2291
o -ooo2411

Bendinq

radli n.
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r49639
150299
150821
1513 3 6
1518 4 6
152352
152853
153329
1531 4f
154085
754406
754124
155039
155349
155656
155959
756254
15 65 41
1561 17
156971
15715 9
157335
157509
157 682
157853
158842
15 9 614
16 013 6
16 0 618
1610 5 5
161349
1615 4 9
16165 4
16af4f
1611I5
161?85

2423294O44 -

2351 624415 -

2293462311 -

2233-t31 139.
2t1't000291 .
2123361335.
201 2544626 -

2024t4091 6 -
1911 454993 -

1932100925.
1888763547.
1847455813.
1808034500.
I11035181t-
11 3432s260.
1699824486,
7666-t01197 ,
1634889910.
1603859033.
1513644696.
1544560210.
151644O292.
1449444244.
1463405496.
7438291120.
1304658?61.
119337?438.
1098?0640?.
1018180268.

94A1AOO21 .

aa]1 50241 .

8337 99655.
145682341.
742809015,
fo411f 964.
669223939 -

2L -21091 61
2L.0565654
20.88?9817
20.1306I't0
20.5839963
20.4412461
20.3195911
20.19?8658
20.0119306
a9 .954f1 2A
19.8292416
19,11L1281
19.5999302
19 -4954111
19 .396941 6
19.3039920
19.2159648
79 -1324012
19.0468521
18 .9603987
18.8758863
18.?883738
aa -fo49525
18.6254050
18.5495302
18.1631024
1l .8409508
tf -5200141
t't.2625546
11 -060212A
16.9154511
16.7856113
16.6535259
16.5314042
16.4574942
16 -541254L

0.0013098
o.oo13424
0.0013734
0.0014045
0.001435?
0.00146?1
0.0014986
0.0015300
0.0015611
0.0015914
0.0016210
0.0016508
0.0016807
0.0017107
0.0017409
0.0017711
0.0018015
0.0018319
0.0018618
0.0018913
0.0019206
0.0019493
0.0019780
0.0020069
0.0020358
0.0022r14
o .0023a62
0.0025535
o.ao21 232
0. 0028 960
0.0030744
o.0032522
0.0034265
0.003599?
0.0037?9?
0.0039988

0053592
oo55426
oa5l21 6
0059125
0060973
0062819
o064664
0066510
0068359
0070216
0072080
oof3942
00?5803
0077 663
oot9521
0081379
0083235
0085091
0086952
008881?
0090684
oo9255'7
0094430
0096301
oo9a712
01093?6
0120588
01318I5
014 313I
015 4 310
0165546
or? 6128
018?945
019 917 3
0210333
o221102

-0
-0
-0
-0
-0
-0
-0
-0
-0
*0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

8566182
aa01952
901?139
92066f2
93?6558
952656r
9656440
91 65340
9852652
9918334
9963905
999120L
9998215
9952522
9983?00
9994621
9966634
9959318
9985?09
9998491
99143't2
9934311
9965689
9987030
9998274
999',7926
9980351
9887358
9996440
985?558
9988951
9897 641
9896649
9981912
9923006
9851153

-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60

60
60
60
60
60
60
60
60
60
60
60

000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cY
000000 cYT
000000 cYT
000000 cYT
000000 cYT
000000 cYT
000000 cYT

Axial Thrust Force - 116.560 kips

Bending
Monent
i n- kip

Bendíng
stiffÕess
kip- i n2

Depth to
N Axis

in

Max comp
s trai n
in/in

Max Tens
strâin
in/in

Max conc
Stress

ksi

Max Steef Run
Stress Msq

ksí

2.500008 0?
5.000008-07
? ,500008-07

0.00000100
0.00000125
0.00000150

000001?5
00000200
o0000225
00000250
000002?5
00000300
00000325
00000350
000003?6
00000400
00000425
00000450
000004?5
00000500
00000525
00000550
000005?5
00000600
00000625
00000650
00000675
00000700
00000?25
00000?50
00000??5
00000800
00000825
00000850
000008?5
00000900
00000925
00000950
00000975
00001025
000010?5
00001125
00001175
00001225
00001275
00001325
00001375
00001425
00001475
00001525
00001575
00001625
000016?5
00001725
000017?5
00001825

65'1r
13111
I96I6
26089
32526
34929

628438+10
622I38+70
615508+10
608? 9E+10
602058+10
59528E+10

67,3786477
60. 6813301
58.4691394
51 ,3631419
56 ,6996233
56.2513291

00001683
00003034
0000438s
00005?36
0000?08?
00008439

-0.0000101?
-0.00002366
-0.00003715
-0.00005064
-0.00006413
-0.0000?761

0,0610055
0.1094319
0,1574566
0.2050't94
0.2523001
o -2991149

0.4841452
o -af20493
1,2599588
7.64-tB tt3
2.0351863
2 -423f434
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0.0000979045299

5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
61636
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
5163 5
516 35
516 35
51635
5163 5
51635
51635
52t12
54249
56384
58516
60641
621f 6
64902
61021
69r49
11269
?3388
?5504
't 7 618
f9f30
81839

2.588518+10
2.581?38+10
2.294418+aO
2.065388+10
1 -411 628+10
1 . ?2 1158+ 1o
1 .58 8? 6Ð+10
t - 41 521 E+tO
1.3?6028r10
1.290868+10
1 .2 14 938+ 10
1 . 147 438+ 10
1.087048+10
1.032698+10
9835150169.
938809?889.
891 99191 20 .
8605756398.
4261526r42 -

1943715131.
'7 649561243 .

13't6362621.
1122005295.
6884605119.
6662521OA2.
6454311299.
625413t926,
60'1 4651515.
5901090102.
5131110932.
5582a1225A.
5435214561,
5295850091.
5037515940.
44o321241 3.
4632203404.
4616940898.
46021 49',t99,
4589514730.
4511126491.
456549L11 5.
4554530329 -

454471 21 A9 -

45343588?4.
4525035745.
45r615',7 6'78 .
450?683751.
4499518002-
4491808510.
4484346842.

55.9414509
55,104s830
30.0712705
29.5134111
29 .O4511 60
28.6560866
2A -31494f3
24.O22254t
21,1694939
21 -5492143
2f -34f1860
21.16443q9
2?.0085086
26 -4656655
26.f3f 1246
26.6209314
26 -515494A
26 - 411 4464
26.3254538
26 -2410904
26 -1635459
26 -O920916
26.0260992
25 -9650242
25.9043925
25.85s7889
25.8068491
25.1612511
25.1L8ttÛt
25.6189129
25.6418135
25.6010298
25 .51 44404
25.5152080
2s.4629905
2s.4168624
25.3158524
25.33?8536
25.3041980
25 .21 44036
25.2480587
25.2244095
25.2043503
25.1864156
25 .1',t 071 38
25 -151 2214
25.1455809
25.1356935
25,t21 4194
25.r206342

0.0001114
- 00006766
,000073?8
.0000798?
.00008597
.00009202
.00009808
0.0001041
0.0001102
0.0001162
0.0001223
0.0001283
0.0001343
0.0001404
0.0001464
0.0001525
0.0001585
0.0001645
0.0001?06
0.0001766
0.0001826
0.0001887
0.000194?
0.0002008
0.0002068
0.0002729
0.0002190
0.0002250
0.0002311
0 .oo02312
0.0002433
0.0002494
0.0002 615
0.0002?37
0.0002859
0 .0002982
0.0003104
0.0003226
0,0003349
0.00034'12
0.0003595
0.0003?18
0,0003841
0,0003964
0.0004088
o.ooo4212
0.0004336
0.0004460

-0.00009110
-0.000104 6

-0.0001753
-0.0001962
-0.00021?1
-0.0002380
-0.0002590
-0.ooo2'199
0.0003009

-0.0003218
-0.0003428
-0.000363?
-0.000384?
-0.000405?
-0.00042 66
-0.0004476
-0.0004685
-0.0004895
-0.0005105
-0.0005314
-0.0005524
-0.0005?34
-0. 0005943
-0,0006153
-0.0006362
-0.0006572
-0.0006781
-0.0006990
-0,000?200
-0.0007409
-0.0007618
-0.0007827
-0. 0008036
-0.0008455
-0.0008873
-0.0009291
-0.0009708
-0.0010126
-0.0010544
-0.0010961
-0.00113?8
-0.0011?95
-o.0012212
-o.o012629
-0.0013046
-0.0013462
-0.00138?8
-0.0014294
-0.0014710
-0.0015125

0.3455356
0.3915503
0.2390879
0.2601478
o.2810726
0,3018096
0.3223930
0.3428931
0.3633267
0.3s36935
0.4038701
o.4239'l5r
o.4440144
0,463981 7

0.4838950
0.503?362
0.5235111
0.5431805
0.5621324
Ð.5A22rgf
0. 6016409
0.6209965
0.6402863
0.6595101
0.61866't9
o -6911596
0.1167850
0 .'t35't 440
0.7546365
o.f134624
0 -'t922276
0.8109140
0.8295394
0,8665088
0.9033690
0.9398?89
0.9761104
1.0120082
7.O41 6362
1.0829935
1,1180190
1.1528916
1.18?4304
1.2216942
1,2556819
1 -2893926
7.322A250
1.3559?80
1,38S8506
1.42t4476

2
3

-5
-5
-6
-6
-1
-8

8

-9
-9

-10
-11
-11
-72
-72
-13
-74
-14
-15
-15
-16
-11
-71
-18
-18
-19
-2D
-20
-21"
-21
-22
-23
-24

-26
-21
-29
-30
-31
-32
-33
-35
-36
-3f
-38
-39
-41
-42
-43

6511233
2535A22
8559405
4594175
0629312
56634?5
2696517
8?39043
4I81014
082L929
6861785
290051A
8938305
491 4962
1013973
?056365
309f644
913?809
5176854
t2t411 6
1 257512
32A'123A
93211 69
s355163
1387416
1 414523
3448481
9411245
5504933
1531419
3580894
56256f1
1665136
9-t07133
1738925
311 1011
5?98154
't820!16
9436924
1848541
3854921
5856045
7851846
9442293
1421345
3806960
5781094

8t16236
19954s8
0496146 C

0.0004585
Page 12
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0,00001875
0,00001925
0,000019?5
o.o0002025
0.00002075
0.0000212s
0.00002175
o.oooo2225
o.o00022? 5
0. 00002325
0.00002375
0.00002425
0.00002475
0.00002525
0,00002515
0.00002625
0.000026?5
o -oooo2125
0,00002??5
0.00002825
0.00002875
o.oooo2925
0.00002975
0.000031?5
0.000033?5
0.00003575
0.00003?75
0.00003975
0.00004175
0.00004375
0. 00004575
0.000047?5
0.00004975
0.00005175
0.00005375
0.00005575
0.00005775
0.00005975
0.000061?5
0.000063?5
0.00006575
0.00006775
0.000069?5
0 .00007 1?5
0.000073?5
0,000075?5
0.0000?7?5
0.0000?9?5
0.000081?5
0.000083?5

4394f
86052
88155
90256
92355
94452
96546
98638

700'728
10 2 815
104900
106983
109063
11114 I
1r3211
115213
1r1125
L\51 61
L20t8'7
L27544
122115
123953
125098
128924
t3209f
134?00
t3fo28
138995
140806
t42302
L4311 4
145001
146093
t41 t7 A

148199
148994
7491 60
150520
r5r275
1519 4 ?
152501
15 3 014
153521
754025
754523
155003
155441
155779
15 6114
156432

44f1 161 548
4410241 968
4463561 491
4451 lAlfO4
4450851890
44441 44915
4438893023
4433163682
4421585456
4422147 8'1 9
4416841358
44t1651042
4406546940
440!623455
4396159121
4391335990
4378514810
4358408852
4331046840
4302459913
4270449924
4231fOf245
4204970088
4060614009
3913983649
3161822943
3629892851
3496"t35562
33f259651 I
3252625I68
3L42602033
3036659990
2936538034
2844024942
2151I81 656
2612544463
25932424O2
2519160645
2449189531
23834A3542
2319411342
2254510011
220ro24162
2r46684480
209523222A
2046234411
1999240402
1953346378
7909651122
18618451 44

25 .1152269
25. 1110980
25. 1081582
25 ,1063212
2s.ro55326

0004?09
0004834
0004959
0005084
0005209
0005335
0005461
000558?
0005713
0005839
0005966
0006093
0006220
000634?
00064?4
0006602
0006?25
0006845
0006960
00070?4
0007186
oo0'1296
0007406
0007831
o008242
0008637
0009024
0009401
0009?75
0 01013 8
0010497
001084?
0 01119 4
0 0115 41
0011886
o0L22L5
0012543
00128?3
0013204
0013532
0013853
0 01416 5
0014478
o0L41 92
001510I
0015423
0015?37
0016043
0016350
0016650

-0.0015541
-0.0015956
-0.00163?1
-0.0016786
-0.001?201
-0.0017615
-0.0018029
-0.0018443
-0.001885?
-0.ool9217
-0.0019684
-0.0020097
-0.0020510
-0.0020923
-0.0021336
-0,0021?48
-0.0022165
-0.0022585
-0.0023010
-0.0023436
-0,0023864
-o.oo24294
-o.oo24124
-0.0026459
-0.0028208
-0.oo29913
-0.0031?46
-0.0033529
-0.0035315
-0.0037112
-0.0038913
-0.0040723
-0.0042536
-0.0044349
-0.0046164
-0.0047995
-0.004982?
-0.0051657
-0.0053486
-0.0055318
-0.0057157
-0.0059005
-0.0060852
-0.0062698
-0.0064542
-0.006638?
-0.0068233
-0. 0070081
-0.0071940
-0.0073800

4531 491
485'.11 40
517 5131
5489659
5I01311
6110076
6415941
6?18894
7018921
7 316011
1610t49
'190I323
8189520
a41 41 26
a15692A
9035367
9302081
9556863
9? 99303
0036544
0265688
049013S
0-tr082'7
1531229
2299921
2998',Ì24
36496'74
4253935
4822645
5346656
5836650
6288183
6?08815
?105710
't4'7 4445
7801874
8106440
8389391
8650467
8885888
9094-t1 4
9276925
9438961
9s81006
97028L2
9803?34
9883341
99 4113I
99't9415
9991461

-44
-45
-41
-40
-49
-50

11 491 04
91 721 45
t61011 4
362t943
5s68007
7s08320

c
c
c
c
c
c
c
c
c
c
c
c
c
CY
CY

CY
CY
CY
CY
CY
CY
CY
CY

CY
CY

CY
CY

CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY

2s.ro51081
25.rO61962
25.rOA1 412
25.ra14944
25.1150113
2s.II92508
25.\247756
25.729'7573
25 -4359461
25 -442f321
25.1488060
25 -t406tf5
25.1180800
25.080?510
25.0408115
24.9934405
24.9443345
24.8949949
24.6639912
24.420195r
24.r596604
23 .9038132
23.6503239
23.4t21259
23.!"t30203
22,9445803
22 .1 r10940
22.4996491
22.3016349
22 ,1131-t 61
24.9099941
21.720L3L9
21,545L160
21.3835368
2I.2263649
21.O692409
20 ,9082492
20 .1 5f 4203
20 -6t612t5
20.4853555
20.3608575
20.2402120
20 .1t6t1 16

-5t,9442A32
-53.1371497
-54.3294265
-55.5211086
-56,172I9L0
-51,9026686
-59.0925360
-60.0000000
-60.0000000
-60.0000000
-60. 0000000
-60. 0000000
-60.0000000
-60.0000000
-60.0000000
-60. 0000000
-60. 0000000
-60. 0000000
-60. 0000000
-60. 0000000
-60. 0000000
-60. 0000000
-60.0000000
-60. 0000000
-60.0000000
-60.0000000
-60.0000000
-60. 0000000
-60.0000000
-60. 0000000
-60. 0000000
-60. 0000000
-60. 0000000
-60.0000000
-60. 0000000
-60. 0000000
-60.0000000
-60.0000000
-60.0000000
-60.0000000
-60.0000000
-60.0000000
-60. 0000000
-60.0000000

a9,9996946
19.8804918
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0 .00008575
0 .00008775
0,000089?5
0.0000917s
0,000093?5
0.00009575
0,00009775
0.000099?s

0.000101?
0.000103?
0.0001 057
0.0001077
0.0001091
0.000121?
0.000133?
0.0001457
0. 00015??
0.000169?
0.0001817
0.0001937
0.0002057
0.000217?
0.0002291

L56t 43
157051
15?355
15? 656
t51949

r821970628.
1?89?52333.
1?s3259065.
1?18318298.
L684194712.
765251 4148.
t621420269.
1s9083251?.
7561409266.
1533101535.
1 5058n8645.
1419444968.
1454023524,
73r81 420',13.
1206330548.
1110700336.
1029112L21 ,

9s8835856.
89't194469,
8426L6359.
194041344.
?s0644151.
7115?5097.

KY00 62_static. Ipl0o
19 -7 664204
19. 6590391
t9 .5511 41 9
19 -4622426
19 -3f22095
19.286197r
L9 .2071 691
19.1130062
19.0291683
18 ,9493816
1R, R699691
18.7881147
18,?101925
18 ,3t2243s
17.9845605
|t .61 636fA
1'7 .4126528
1't .209977s
7'1.0622412
16.9311?56
16.8119553
76.'1 132531
16 - 629A1O4

0016950
001?251
001?553
0017857
0 018161
0018467
0 018 710
0019065
0019362
0019660

o020244
0020534
oo22295
0024054
o025't63
oo2f 468
o0292L4
0 0 31011
0032804
0034591
0036393
0038207

-0.0075660
-0.007?519

996862r
99'1 711 I
9993114
9992198
9944062
991 6191
99952f1
9992442
994r9"t6
9959885
998',ì94?
9996964
9949552
9 9 91168
9994259
992'134r
998?781
99146L2
9999755
9839060
995q911
9985860
9837910

-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-6n
-60
-60

60
60
60
60
60
60
60
60
60
60

0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
00000¡0
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
çY
CY
CY
CY
CY

CY
CY
CY
CYT
CYT
CYT
CYT
CYT

154234

-0.0079311
-0.0081233
-0.0083089
-0,0084943
-0,0086800
-0.008866s
-0.0090528
-0,0092390

-0,0096126
-0,009?996
-0 ,0109195
-0.0120396
-0.0131647
-0.o142902
-0,0154116
-o.0\65219
-o.o116446
-0.0187619
-0.0198??7
-0.0209923

158494
158686
158873
159059
159239
15 9 410
159s79
160551
1613 4l
1618I5
162352
162f62
163065
163251
16331 4
163453
163484

Sumary of Results for Nominal (Unfactored) Monent Capacity for Section 1

Moment values inte¡polated at maximum compressive strain = 0.003
or maximum developed nonent if piÌe fails at smallel strains.

Load
No.

Axial Thlust
kips

Nominal Mom, Cap
i n-kip

Max. Conp
Strain

12.8s0
116,560

467226 -364
162894.833

0.00300000
0.00300000

Note that the vaÌues of monent capacity in the tâble above âre not
factored by a strength reductíon fâctor (phi-factor).

In AcI 318, the value of the strength reduction fâctor depends on whether
the transverse reinforcing steel bars ale tied hoops (0.65) or spitats (0.?0)

The above values should be multiplìed by the appropriate strength reduction
factor to compute ultimate nomene capacity according to ACI 318, Section
9.3.2.2 ot the vaÌue required by the desiqn standard being followed.

The following table presents fâctored nonent capacities and corresponding
bending stiffnesses computed for comon resistance factor values used fol

Page 14
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KY00 62_static. lp10o
reinforced conclete sections

Axial Resìst. Nominal
Load Eactor Monent Cap
No. for Moment in-kips

Ult. (Fac)
Àx. Thrust

kips

U1t. {râc)
Monent Cap

i n-kips

Bend. stiff
at Ult Mom

kip- i n^ 2

0. 65
o. 65

161226
162A95

4?.352500
15 -164000

70419'1
105A82

4 .3 6188+09
4 - 41 448+09

t61226
162895

50.995000
81.592000

112858
1t4026

4 -34618+09
4 .3 94 6E+09

t67226
162895

7500
0000

120920
122111

4.23418+09
4 -24628+09

54.63
a] .42

layering correction EquivaÌent Depths of soil & Rock Layers

layer

Top of
lâyer
Below

Pile Heâd
ft

No

Equivalent
Top Depth

Below
Grnd surf

ft

Same rayer
Type Às

Layer

layel is

is Below
Rock layel

EO

Integral
for lâyer

lbs

E1
Integral
for Lâyer

lbs

0.5000
2,2000
6.5000

15.2000

N.À
Yes
No
Yes

0 .00
3636.

286at.
1A44r4.

Notes: The F0 integral of Layer n+1 equals the sun of the F0 and F1 ìntegrals
for layer n. Layering correction equivalent depths are computed only
for soil types rith both shâllow-depth ând deep-depth expressions for
peak Iateral load transfer. These soil types are soft and stiff clays,
non-liquefied sands, and cemented c-phi soil.

Conputed Values of Pile Loading and Deflection
for Lateral loading for load case Number 1

No
No
No
No

0.00
7.1242
5.5?54
4 -3A44

3636
249't5

155803
N.A.

Pile-head conditions are Shea¡ and Moment (roading Type 1)

Shear force at pile head
Applied moment ât pile head

= ?9653.0 1bs
= 151?34560.0 in-lbs

Page 15

Axial thrust load oD pile head
KY0062 static,

1165

slope rbtat
S Stress

radians psi*

Depth
X

Deflect. Bending
Y Moment

inches in-lbs

1p10o
60.0 lbs

Bending
stiffness
ín-1b^2

Distrib.
lat, load
lblinch

Shear

lbs

soil Res
p

1b/inch

Soil Spr
Es'h

lblinchfeet

0
0
0

1
1
1
2
2
2
3
3
3
4

4
4
5
5
5
6
6
6
1

1
1
I
I
I
I
9
9
9

10
10
10
11
11
11
L2
t2
t2
13
13
13

0.00
3200
ú400
9600
2800
6000
9200
2400
5600
8800
2000
5200
8400
1600
4800
8000
7200
4400
7600
0800
4000
1200
0400
3600
6800
0000

?9653
19653
1952û
'1924',7

14920
14546
'78a24
't'158 6
76931
16232
75488
f 47DI
f3a1 1
'12999
'72086
11t32
70139
6910?
68036
66929
6sl8 6
63483
59943
5 6210
52303
44252
4401L
39166
35343
30809
26168
2!426
16589
1165 9

6642
1s43

-3633
-8880

-L4L93
-19568
-24999
-30481
- 3 6010
-41580

-0.03570
-0.03545
-0.03!21
-0.03495
-0.034?0
-0.03443
-0.03417
-0.03389
-0.03362
-0.03333
-0. 03305
-o -0321 6
-0.03246
-0.03216
-0.03185
-0.03153
-0.03121
-0.03087

52Í+
528+
!2D r

53E+
538+
538+
548+
548+
548+
558+
558+
55[+
558+
568+
568+
568+
578+
5?E+
5?E+
57 E+

9563
819 6
ú040
5493
4155
2828
1511
o204
8908
1 622
6348
5084
3832
2592
1363
o146
8941
11 49
65'7 0

08
08
00
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

0.00
0.00
0. 00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0. 00
0.00
0. 00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16

408+L2
408+72
338+ 12
30[+ 12
268+ 12
228+ 12
LgE+ L2
L5E+12
l2E+ 12
098+ 12
068+ 12
03E+ 12
998+ 12
958+12
978+72
I 8E+ 12
I 4E+ 12
I 0E+ 12
'7',1 E+12
1 4E+ t2
1 IE+ t2
688+12
658+ 12
628+ 12
588+12
558+12
528+12
508+12
4f E+42
458+12
438+12
428+72
418+12
408+12
398+12
398+12
398+12
398+12
398+12
408+12
418+12
438+72
448+72
468+72

0.00
0.00

-66.1808
-?8,8938
-91.4156

-103.?526
-115.9030
-164 .4355
-716.2862
-187.9382
-199.3898
-210.6392
-221.6444
-232.523f
-243.1553
'253 -5f1 5

-263 -lAAf
-2't3.1813
-2A3 -5'l t6
-293.1401
-302 ,4914
-496.4192
-941 ,IOO2
-991,O2L6

-1038,
-ro12,
-1105.
-1137.
-1161,
-1195.

-1241.
-1272,
-7296.
- 1318 .

-1338.
-1357.
-1375,
-!392.
-1401.
-t42r.
-1434.
-\445.
-1456.

24-t ,9204
262,4932
198 ,',7950
866.1863
936,6262

1002 .
1064,
1128.
1193.
726L.
1329 -

1400.
14f2 .
1548.
1625 -

1705.
1187 -

78't 2 -

1959.
2044 .
274r.
2236.
2334.
2435.
2540 .

0. 00
0. 00

3B.0260
46.251 4
54 -1 166
63,4t28
12.3559

104.8819
114 , 914 7
125.2434
135.8804
146.4392
1s8,1,336
t69.1784
181.7889
194,1813
206,9125
220.tao\
233.4229

5404
4251
3172
198?

8E+
8Í+
8E+
9E+
9E+

608+08
608+08
608+08
608+08
608+08
60Ð+08
608+08

-0.03054
-0.03019
-0.02984
-o.02948
-o.o29L2
-0 .o24 7 4

-0.02836
-0 .o21 9'7

-0 .027 58
-0.o2'1r'l
-0 .o26-t 6
-o.02634
-0.o2592
-0.02549
-0,02505
-o.02461
-o.024a1
-0,02373
-o.02329
-o.02284
-o,02240
-o.02196
-o.02152
-0.02109
-o.o2066
^o.02024

3200

0876
9780
8698
'1631

6580
5544
4525
3521
2534
15 64
0 610
961 4
4154
?851
6966
6091
5245
4 410
3592
2f91
2005

1.
1.
1.
1.
1.
1.
L.
1.

9E+0 I
9E+0 I
9A+08
9E+08

6400
9600
2800
6000
9200
2400
5600
8800
2000
5200
8400
1600

1. 60E+08
1. 608+08
t. 608+08
1. 608+08
1. 60E+08
1. 608+08
1. 608+08
1. 608+08

4800
8000
1200
4400
7 600
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KY0062_static. lp10o
4.0800
4.4000
4.7200
5.0400
5.3600
5. 6800
6.0000
6.3200
6.6400
6. 9600
1 .2AOO
7. 6000
1 .9200
8.2400
8.5600
8.8800
9.2000
9.5200
9.8400
0. 1600
0.4800
0.8000
r.L200
1.4400
1.7600
2.0800
2.4000
2.7200
3.0400
3. 3600
3. 6800
4.0000
4 -3200
4. 6400
4, 9600
5.2800
5. 6000
5. 9200
6,2400
6.5600
6.8800
1 .2000
'7 .5200
7.8400
8.1600
8 .4800
8.8000
9.!200
9.4400
9.7600

1236
0483
9'145
9022
8 314
1 620
6 941
62"t5
5622
4981
4352
3?35
3128
2530
1942
1362
0l 91
o226
9669
9118
8573
8034
7500
69 ì7
644't

598+08
598+08
598+08
59E+08
588+08
58E+08
588+08
578+08
5?E+08
568+08
558+08
54E+08
53E+08
51E+08
50E+08
488+08
478+08
458+08
42E+08
408+08
388+08
3 5A+ 08
328+08
298+08
2 6E+08
228+04
188+0€
158+08
1 0E+ 08
0 6E+ 08
028+08
6 9E+ 0l
208+01
68 E+ 0l
15E+07
61E+07
058+01
4 9S+07
92Ð+O'l
3?E+07
828+Of
308+07
7 9tr+07
3 1E+07
I 6E+07
438+07
0 4 E+0?
6? E+07
338+07
038+07

-41L81
-52826
-58500
-64272
-?8660

-7021',77
-1241 1 4

-156667
-186439
-2L80',I5
-257552
-28644r
-323905
-362699
-403173
- 44526'7
-488914
-534038
-58055?
-628403
-6f1 504
-1 211 4I
-11 9004
-831155
-884045
-931 5t2
-9913?0

-1045416
-1099416
-1153105
-120611 5
-7258263
-130A922
-135?654
-1403051
-1439006
-1460409
-1466951
- 14 5I317
- 14 3 4190
-a394250
- 13 418 65
-r282411
-r21195r
- 114I811
-1075251

-997469
- 915 510
-8293'7 6
-'739162

-0.
-0,
-0.
-0.
-0.
-0.
-0 -

-0.
-0.
-0,
-0.
-0.
-0.
-0.
-0.
-0,
-0.
-0.
-0,
-0,
-0.
-0.
-0.
-0,
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

01983
o1942
01902
018 63
01825
01788
o1152
o11 A1
01684
01653
o1623
015 95
015 68
01544
015 21
01499
o1419
014 60
01443
0r421
01411
0139?
01384
013?1
01359
01348
013 3?
0L327
01317
01308
0t299
01290
0L242
0t2't 5
ot261
01267
o1254
o1249
o1243
01239
o1236
01235
01235
o7234
o7234
o1233
o1233
o7233
o7233
o1232

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0. 00
0.00
0,00
0.00
0.00
0.00
0.00
0 .00
0.00
0 ,00
0 .00
0 .00
0 .00
0 ,00
0 .00
0 .00
0 .00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Page 1?

498+12
528+ 12
558+12
588+12
628+ 12
668+12
118+12
flE+12
I 6E+12
968+12
0 6E+12
17 E+12
308+12
448+t2
58E+12
7 5E+ 12
90E+ 1 2
018+12
248+12
428+12
598+12
'l5E+12
92r+12
06n+12
188+12

-1465.
-L41 2.
-1483.
-L492.
-6033.
-6525 .

-?018.
-1509.
-199f .

-8480.
-8956.
-9423.
-9880.

-10325.
-10755.
-11169.
-11564.
-11938.
-72290.
-12 630.
-\2942 -

-L322s.
-13414.
-1368?,
-13860,
-1398?,
-14064,
-14084,
-14041.
-13923 -

-13?18,
-13410.
-129'15.
-12406.
-t1238.
-f 449.
-3659.

251.8959
4245.
a32\.

t24A\.
t4802.
16161 .
t7 sr5 -

18ò9s.
19? 18 .
20'194.
2r893.
22964.
240r8.

2648.
2160.
2884 .
3013.

L2649.
1422r.
15908.
1?118.
19658.
2I136.
23962 .
26346.
24902 -

31642.
34584,
311 46.
4tr52 .
44828 .
48810.
53189.
51969.
632LO .
6898?.
15394.
82552.
90 616 .
99796.

110374.
1221 44.
131496.
155492.
1? 8141 .
20f469.
249948,
304322,
308303 -

312244,
3t6265.
32024'1 -

32422A.
324209.
293180.
251594 -

231950.
2t2104.
19?653,
185510.
175963.
161959.
161119 .

0.00
0.00
0. 00
0. 00
0.00
0. 00
0.00
0.00
0.00
0. 00
0.00
0. 00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0. 00
0 ,00
0.00
0.00
0 ,00
0 .00
0 ,00
0 ,00
0 .00
0 .00
0 ,00
0 ,00
0 .00
0.00
0 .00
0.00
0 .00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00

o .592'l
o.54L2
0. 4900
o.4392
0.3888
0.3388
o -2491
o.239f
0, 1906
0.141 8

o.o9321
0.04499

-0.00306
-0.05090
-0.0985s
-0.1460
-0.1935
-o,2409
-0.2883
-0.3357
-0.3831
-0. 4304
-o.4118
-o.525L
-o.5't24

9E+ 12
6E+12
9A+12
0E+12
lE+12
3[+12
4E+72
5E+12
1E+42
9E+12

518+12
538+12
558+ 12
598+ 12
628+ 12
598+ 13
598+ 13
608+13
608+13
618+13
61E+13
61E+ 13
628+ 13
62Ê+ 13
628+ 13

KY0062_stâtic. lp10o
30,0800
30.4000
30.7200
31,0400
31,3600
31,6800
32 ,0000

-0.6198
-0.6671
-o.'tr44
-0.167',7
-0.8090
-0.8563
-0.9036

f66'1153.
5380705.
34'7e412.
1975060.

884820.
221850.

0,00

-644956.
-546838.
-444880.
-339151.
-229'179.
-L16647 -

0,00

-0
-0
-0
-0
-0
-0
-0

0r232
0t232
0L232
0r232
0r232
0L232
01232

00
00
00
00
00
00
00

638+ 1 3
638+13
638+ 1 3
638+ 1 3
638+13
638+13
638+13

25041
26056
21 041
24O20
249f6
29915
30838

1s 5190
149991
145382
r41251
13r534
13 414I

65523

00
00
00
00
00
00
00

* This analysis computed pile response using nonlinear moment-culvature relâ-
tionships. VaÌues of total stress due to conbined axial and bending stresses
are conputed oûIy tor elastic sections only and do not equal the actual
stresses in concrete and steef. Stresses in concrete and steel may be intel-
poÌâted flom the output for nonlinear bending properties relative to the
nagnitude of bending noment developed in the pile,

Output Sumary for load Case No. 1:

Pile-head deflect.ion
computed slope at pile head
Maximum bending nonent
Maxinun shear force
Depth of marimum bending monent
Depth of naximum shear force
Nunber of iterations
Nunber of zero deflection points

6.95625620
-0.03569578

160048813.
-1466951.

11.52000000
2s.92000000

145
1

inches
radians
inch-Ibs
lbs
feet below pile head
feet below pile heâd

Conputed Values of Pile Loading and Deflection
for trateral loading for Load case Nunber 2

Pile-head conditions are Shear and Moment (Loading lype 1)

Shear force at pile heâd
Applied nonent at pile head
Axial thrust load on pile head

3?338 .0 Lbs
711255?5.0 in-

72850.0 lbs
lbs

Depth
x

Deflect. Eending
y Moment

inches in-lbs

Shear
force
lbs

Slope
s

Total
Stress
psi*

Bending
Stiffness

in-Ib^2

soil Res soil spr
Es*h

1bl inch

Distrib.
Lat. Load

1b,/inchfeet râd i ans
p

Lb/inch

0.00
0.3200
0.6400
0.9600
1,2800
1.6000

762'1
1386
114I
0912
o 619
0448

1 1É+07
13[+07
14 a+0?
1 6E+ 07
1?E+07
188+07

37338
3?338
3'7268
37115
3693s
36129

-0
-0
*0
-0
-0
-0

0630
o624
o61',l
0 611
0605

,00
.00
.00
.00
.00
.00
18

448+72
448+ 12
448+ 72
448+72
448+a2
448+a2

-3
-4
-5

0.00
0,00

6 .434t
3.4724
o.2464
1.0542

0. 00
0. 00

r25 .4981
r52 .',l 695
180.8212
209. 1026

00
00
00
00
00
000599

Paqe
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Attachment

KY0062 static.Lpl0o

4800
8000
t200
4400

9200
2400
5600
8800
2000
5200
8400
160 0

7600
0800
4000
1200
0400
3600
6800

1200
4400
7600
0s00
4000
'120Ð

0400
3 600
6800
0000
3200
6400
9600
2800
6000

a9f
685
416
264
064
862
662
465
210
0?8

o2t9
9992
9169
95 4"1

9328
9111

- 2oa+o7
.2IE+O'1
.238+07
.248+Of
.258+O1
.21 E+01
. 28 E+07
.29L+0'î
.318+07
-328+O1
,33E+07
. 358+07
.368+07
.3lE+07
. 388+07
.398+0?
.408+0?
.418+07
-428+01
.43E+01
,448+0'1
- 448+O'l
- 45E+01
- 4 6E+01
.468+07
.468+07
.46E+07
-41Û+Of
.4't E+O'7

- 4 t E+o'1
-468+01
.462+O1
. 4 6D+07
.468+ 0',7

0 .00
0 .00
0 .00
0 ,00
0 ,00
0 ,00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0, 00

448+ 12
44R+ 12
448+ 12
448+ L2
44L+ L2
448+ L2
448+ 12
448+ 12
438+12
4 3E+12
438+12
438+12
43E+12
438+12
438+12
438+12
438+72
438+42
438+72
438+!2
438+12
438+12
438+L2
438+12
438+12
438+ 12
438+L2

3649't.
36201.
35842.
35457.
35049.
346tf -

3 4161 .
33683.
33182.
32659.
32414.
31548,
30962,
30355.
29129.
24442.
26454 .
2438'1.
22252.
20080.
1'7 8',71 .
15648.
13397.
1112I .

8845.
6553.
4255 .
1955.

-343.8180
-263-t.
-4922.
-1494.
-9452,

-11691.
-13909.
-I6LO2.
-r8269.
-20406.
-22511 -

-24541.
-26613.
-28601.
-36398,
-50542.
-651 41 .
-82003.
-99294 -

-It1 602 -

-136900.
-151162-

00420
00414
00407
00401
00394
00388
00382
00375
00369
oo362
00356
00349
00343
00336
00330
oo324
00311
00 311
00305
00298
oo292
oo286
00280

-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

00593
00586
00580
00574
00568
00561
00555
00549
oo542
00s36
00530
00523
00517
00511
00504
00498
00491
00485
00478
o0412
00466
00459
00453
00446
00440
00433
o0421

I -2400
9. 6000
9.9200

10.2400
10.5600
10.8800
11.2000
11.5200

0000
3200
6400
9600

8400
1600
4800
8000

6888
6?00
6515
6333
615 3
5975
5800
5628
5451
5290
5125
4962
4802
4644
4449
4336
418 6
4038
3893
37 50
3 610
34-t2
333?
3204
30?3
2945
2820
2691
251 6
2458

11.
t2.
12.
L2.
13.
13.
13.
14.
14.
14-
15.
15.

45É+07
448+01
448+ 0-l
438+0?
42E+O1
4 1E+ 0?
408+ 07

0. 00
0.00
0.00
0. 00
0.00
0.00
0.00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.00

438+12
438+72
438+12
438+12
438+12
438+a2
438+72
438+12
438+12
438+ 72
438+12
43Ð+12
448+A2
44r+ t2
448+ t2
4AE+ 12

438+12
4 3E+ 12
438+12
438+12
438+72
438+12
43F+12

508+12
51 Ê+a2
58E+13
59E+13
598+13
5 9E+ 13

15.
16-
16.
16.
16.
7',7 .

11 ,

o ,2342
o .2229
0 , 2118
o - 2009

398+ 07
388+o?
378+0?
348+01
328+01
288+01
248+01
1 9E+ 0?
1 3E+Ol
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KY0062_statíc. lp10o
11 .9200
18.2400
18.5600
18.8800
19.2000
t9 -5200
19.8400
20.1600
t0.4800
20.8000
27 -1200
2r.4400
21.'7600
22.0800
22 -4000
22 -f200
23.0400
23 -3600
23 -6AOO
24 -OOOO
24.3200
24-6400
24 -9600
25.2800
25.6000
25 -9200
26 -2400
26 -5600
26.8800
2f .2000
2-1 -5200
2f -4400
28.1600
28.4800
28.8000
29 -1200
29 -4400
29.f600
30.0800
30.4000
30 -f200
31.0400
31.3600
31.6800
32.0000

0.1903
0.1800
0.1698
0.1599
0.1s02
0.1407
0.1315
o -1224
0.1136
0.1050

0.09657
0.08835
0.08031
o,0'7246
o.064'19
o .o512A
0.04980
0.o4235
o -03492
o.o2152
o,02074
0. 012?8
0.00545

-0.0018?
-0.00916
-o -o1644
-o,o23fL
-0.03096
-0.03819
-o.o4542
-0 . 052 63
-0.05984
-0.06703
-o .o1 422
-0.08140
-0.08858
-0.09575

-o -1029
-0.1101
-0.1173
-o -1244
-0.1316
-0.1387
-0.1459
-0.1531

?.0?E+0?
? , 008+ 07
6 -928+01
6 . 838+ 0?
6 .73E+0?
6.628+01
6 . 5 0E+07
6.318+07
6. !3D I 0l
6.08E+0?
5.928+01
5 .758+0?
5.578+0?
5.39E+0?
5.198+07
4.998+07
4.'798+01
4 .58E+0?
4 .368+0?
4 -748+Of
3.918+07
3.698+07
3 -468+Of
3.238+0?
3.018+07
2 -188+Of
2.55E+07
2.338+O'l
2 -laE+of
1. 90E+07
1. 698+07
1 . 4 9E+07
1.30E+07
1.128+01
9437814.
fao9225 -

6301753.
q9266fO.
3695461.
26tgA2A -

11116A1 .
9831?3.
44663A.
114650.

0.00

-1?8354.
-200439.
-223315.
-2411t6-
-21 16t1-
-296804.
-322631 -

-349065.
3?6040.

-402915.
-42A56r.
-45245A -

-41 4589.
-494938.
-513492.
-530236.
-545136.
- 55 8141 .

-569198.
-5f 4251 .

-585264,
-590168.
-592911.
-593459,
-5911 41.
-587?11.
-581315.
-5't2500.
-561215.
-547403.
-531013.
-511990.
-490280.
-465424.
-438579.
-40441f -

-315469 -

-339497.
-300506.
-254440 -

-2L3242.
-164856.
-113225 -

-54292 -

0.00

-0.00273
-o -o0261
-0.00261
-0.00255
-o -oo249
-0.o0244
-0.00238
-0.00233
0.003t7

-o.00222
-o,00211
-o .00212
-0.00207
-o,00202
-0.00198
-0.00195
-0.00194
-0.00194
-0.00193
-0.00192
-0 ,00192
-0 ,00191
-0 .00191
-0 .00190
-0 .00190
-0.00189
-0.00189
-0.00189
-0.00188
-0.00188
-0.00188
-0.00188
-0.00187
-0.0018?
-0.0018?
-0.00187
-0.0018?
-0.0018?
-0.00187
-0.00187
-0.0018?
-0.00186
-0.00186
-0.00186
-0.00186

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

4 - 448+ t2
4E+ 12
5E+ 12
5E+ 12
5E+12
6E+12
6E+12
6E+T2
lEl 1t
'l E+72
aE+12
9E+12
9E+ 12

2.59E+13
2 ,60E+13
2 .608+13
2 .60E+13
2 ,608+13
2 .608+13
2 .618+13
2 .6IE+ L3
2 .618+13
2.6lE+13
2 .628+ 13
2 - 62Ð+ 13
2 .62R+ t3
2 .628+ L3
2 .628+ 13
2.638+13
2.638+13
2. 63Ð+13
2. 638+13
2. 638+13
2. 638+13
2. 638+13
2. 638+13
2. 63E+13
2. 638+13
2. 63E+13

this analysis computed pile response usinq nonlinear monent-curvature rela-
tionships. Values of total stress due to combined âxial and bending stresses
are computed only for efastic sections only ând do not equal the actual
stresses in concrete and stee1. Stresses in concrete and steel mây be inter-

Paqe 20
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4284
21 24
'7205
ta24
7004
3190
0849
047 7

2595
1't 56
6543
9573
1 499

?156 239
3617 341
8513 380
2224 415
4813 450
6261 48f
6564 525
5713 564
3700 604
0517 645
6154 688
0602 732
3853 114

-63
-90
-96

-103
-109
- 115
-\2r
-121
*133
-139
-t44
-150
-155
-160.5896
-465.6123
-504.1 431
-528.10s8
-550 -6812
-561. 3551
-569.9493
-s?7.3733
-583. 6565
-548 -4211
-592.9155
-s95.9487
-597.9561
-598.9664
-599,0082
-598 .1103
-596.3014
-593.6099
-590.0645
-585.6938
-580.5260
-5f 4 -5891
-56't.9t32
-s60.5248
-552 - 4525
-543.1245
-534.3689
-524.4135
-513.8862

-3544.
-3422.
-4091 .

-4369 -

-4637,
-4898,
-5153.
-5400.

0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0 ,00
0.00
0 .00
0 .00
0.00
0 .00
0.00
0.00
0.00
0. 00
0. 00
0. 00
0.00
0.00
0. 00
0. 00
0.00
0.00
0 ,00
0 .00
0 .00
0 .00
0 ,00
0.00
0.00
0.00
0,00
0.00
0.00
0. 00
0. 00
0.00
0.00
0.00
0. 00
0.00
0.00

a26.1014
8?5.0853

2139 ,

2944.
3156.
3309.
3456.
3603.
3751.
3898.
4046 -

4193 .
4341.
4488.
4636.
4?83.
4931.
5078.

5373.
5520.
5668.

5963.
6110.
6258 ,
6405,
6553.
6700.

49266.
54424.
61078.
68262.
76018,
84390.
93429.

10 3190 .

-5638.
-5865.
-6081.
-6284.
-641 4.
-6648,
-680't .

-6958.
7091.

-6906.
-6452.
-5994.

-506?.
-459',7 .

-4724 -

-3637.
-313 6 .

-2623 -

-2095.
-1554.

-999.9506
-431.9184

r49.1 41 0
f 45.O9r2

1354.
19f1 ,

2674.
3264.
3929,
4608.
5300.
600?.
6128 .

1464.
82r4.
8978.
91 5"t .

10551.
11359,
72182.
13 019 .
13412.
14139.
15621 -

113741.
125154 -

137517.
150930.
165513.
181406.
198803.
278229.
t3t686.
252564,
256546.
260521 -

264508.
268490.
21241t.
2't 6452.
280434,
284415 .
288396.
292314.
296359.
300340.
304322.
30s303.
3t2284 -

3t6265 .
32024't.
324228 -

324209.
33219r.
3361f2 -

340153.
344135.
348116.
352091 .
3s6079,
360060.
364041.
368023.
312004.
375985.
319966.
383948.
341929,
195955.

.00

.00

.00

.00

.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
,00
.00
.00
.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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KYo062 statlc.lpl0o
pofated f¡om thê output for no¡linear bending plopêrtiê; relative to the
magritude of bending noment developed in the pi1e.

Output Sumary for Load Case No. 2

Pite-head deflecL¡on
conpuLed slope at pile heâd
Maxjmm bending moment
Maaimm shear force
Depth of naxinum bending moment =
Depth of maxinum shear force
Number ôf iterâtiôns
Number of zero deflection points :

r.1626929a
-o.o0629679

1 466r!96.
-59345 9.

10.88000000
25.28000000

241
1

iûches
radíans
i nch-l bs

feet below pile head
feet below pile head

Slma¡y of pile-head Responses for cônventional Àoalyses

Definitions of Pile-head Loading conditions:

Load
Load
Load
Load
Load

Type
Type
TYPe
Typo
Type

1: Load
2: Load
3 ¡ Load
4: Load
5: Load 1=

shea¡, V. fbs, and
shear, V,1b6. and
sheâI, V, l-bs, and
Top Defl-êction. y,
top Deflection, y,

loâd 2 = Monent, M, in-lbs
load 2 = slope, s. radians
Load 2 = Rot. Stiffness, R, in-lb6/rad
inches, and l,oâd 2 = Moment, M, in-Ibs
inches, and l,oad 2 = SLope, s, radians

Load Load Load Axial Pile-head Píle-head Max shear Max Moment
Loading DefÌection Rotation in Pile in PíIe

lbs inches radians Lbs in-lbs
Case

No.
Type

1
Pife-head
Loâd 1

Type
2

Pil€-head
Load 2

1 v tb
tb

79653. M, in-lb 1.52Ê108 116560.
37338. M, in-1b 7.118107 72850.

6, 9563
1.L621

-0.035?0 -1466951
-0.00630 -593459

1.608+08
'1.4'18+0'72

Maximun pife-head deflectíon = 6.9562561999 inches
Maxinum pile-head rotation = -0,0356957?60 radians = -2,O4527'l deg

Sumary of Warning Messages

The foflowing warning was reported 6669 tines

**** watni¡g ****

Aû un¡easonable value was iûput fo¡ friction angle häs been specífied
Paqe 27

KY0062 static.IÞ10o
for a soil layer defined using the sand criteria. The input value is
either smaller than 20 degrees or higher than 48 degrees. The input
data should be checked for correctness.

The analysís ênded normally

Page 22
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Bending Moment, in-kips
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KY00 62_cyclic, 1p10o

LPile for Windows, Version 2018-10.004

Analysis of Individual Piles and Drilled Shafts
Subjected to trateral loading Using the p-y Method

O 1985-2018 by Ensoft, Inc.
All Riqhts Reserved

This copy of lPile is being used by:

Delta Oaks Group
chapel HiII, Nc

serial Nunber of security Device: 139334612

This copy of lPile is licensed fo¡ excfusive use by:

Delta oaks Group, châpel HilI, N

Use of this program by any entity other than Delta Oaks Group, Chapel HiIl, N
is a violation of the software license agreement.

Files Used for Anafysis

Path to fiÌe Ìocations:
\2018 Projects\18-03128 East Paris KY0062\STR\Additional Calculatíons\SsPs DS\l-Pile - Ðeflection\Mll\

Name of input data fíÌe:
KY0062 cyclic.1p10

Name of output report fìle:
KYo062 cyclic.lp10

Name of plot output file:
KYo062 cyclic.lpl0

Nâme of runtime nessage fiÌe:
KY0062 cyclic.Iplo

Date and lime of Aûalysis

Page 1

Date: september 11. 2018
KY0062 cyclic.lploo

Time : 1? :56: 17

Problem Title

18-031!8 Erôt lario KY006!

M lassiter

Progran optíons and settings

Conputational Options:
- Use unfactored loads in conputations (conventional analysis)

Engineering Unlts Used for Data Input and Conputations:
- OS Customary System Units (pounds, feet, ìnches)

Analysis Control Options:
- Maxinun number of iterations allowed
- Deflection tolerance for convergence
- Maxímun allowable deflection
- Number of pife increments

500
00008-05 in
100 ,0000 in

100

Loading T\¡pe and NwbeÌ of Cycles of Loâding:
- Cyclic loading specified
- Numbel of cycles of loading = 100 cycles
- Use of p-y modification factors fol p-y curves not selected
- Analysis uses Ìayering correction (Method of Geolgiadis)
- No distributed lateral loads are enteted
- toading by lateral soil movements acting on pile not selected
- Input of shear resistânce at the pile tip not selected
- computation of píle-head foundation stiffness matrix not selected

Page 2
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Attachment Page 20 26

KY0062 cyclic.lpl0o
- Push-over analysis of pile not selected
- BuckÌinq analysis of pile not selected

Output Options:
- output files use decimal points to denote decinal sFbols.
- VaÌues ôf pile-head deflection, bending moment, shear force, a¡d

soil reâction ale printed foÌ full length of pile.
- Printing rnc¡ement (nodâl spacing of output points) = 1

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

Pile Structural Properties and Geometry

Number of pile sections defined
Total length of pile
Depth of glound sulface below top of pile

1
32 .000 ft
0.5000 fr

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

p-y curves âre computed usinq pile diameter values interpolated with depth over
the length of the pile. A sumary of values of pile diameter vs. depth follows.

Depth Below
Pile Head

feet

Pì 1e
Diameter
inches

0.000
32.000

108 .0000
108 .0000

Point
No.

1
2

Input structural Propertíes for Pile Sections:

Pile section No. 1:

section 1 is â round drilled shaft, bored pile,
Length of section
shaft Dianetel
shear capacity of section

or CIDH pile
= 32.000000 ft

108.000000 in
0,0000 1bs

Ground slope ând Pile Batter Àngles

Page 3

KY00 62_cycIic. 1p10o

Ground Slope AngÌe

PiIe Batter Angle

0.000 degrees
0.000 radians

0,000 degrees
0.000 radians

Soil and Rock Layering lnformation

The soil profile is modelled using 4 layels

trâyer I is soft clav, p-y criteria by Matlock, 1970

layer 2 is soft clay, p-y criteria bV Matlock, 1970

Distance from top of pile to top of layer
Distance fron top of pile to botton of Ìayer
Effective unit weiqÌìt at top of layer
Effective unit weight at bottom of layer
Undrained cohesion at top of Ìayer
Undrained cohesion at bottom of layer
apsilon-50 at top of lâyer
Epsilon-50 at botton of laver

Distânce from tôp of piÌe to top of Ìayer
Distance from top of pile to botton of layer
Effective unit weight at top of layer
Effective unit teight at bottom of layer
Undraìned cohesion at top of layer
Undrained cohesion at botton of layer
Epsilon-so at top of layer
Epsilon-s0 ât bottom of layer

Distance fron top of pile to top of layer
Distance fron top of pile to bottom of Ìayet
Effective unit weight at top of Ìayer
Effective unit weight at bottom of layer
friction angle at top of Ìayer
friction angle at bottom of layer
Subgrade k at top of layer
Subgrade k at bottom of layer

0
2

100
100

50
50

0
0

6.
15.

105.
105.

10.
10.
10.
10.

500000
200000
000000
000000
000000
000000
020000
020000

ft
ft
pcf
pcf
psf
psf

2.200000
6,500000

100 ,000000
100 .000000
100. 000000
100. 000000

0.020000
0.020000

ft
ft
pcf
pcf
psf
psf

layer 3 is sând, p-y criteria by Reese et aI.,1,914

Page 4

00000 fr
00000 fr
00000 pcf
00000 pcf
00000 deq
00000 deg
00000 pci
00000 pci
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KY0062_cycl íc. Ip10o

layer 4 is sand, p-y criteriâ by Reese et al., 19?4

Distance from top of pile
Distance from top of pile
Effective unit weight at
Effective unit weight at
Friction anqle ai top of
Friction angle a¡ bottom

to top of layer
to botton of layer

top of Ìayer
bottom of layer
Ìaye r
of layer

15.20
40.00

130.00
130.00
45.00
45.00

2',7 0 .O0
21 0 .OO

0000 ft
0000 ft
0000 pcf
0000 pcf
0000 deg
0000 deg
0000 pci
0000 pci

subgrade k at top of Ìayer
subgrade k ât bottom of layer

(Depth of the lowest soil layer extends 8.000 ft beloû the pile tip)

sumary of Input SoiÌ Propelties

layer
layer

Num,

Soil Type layel Effective
Unit Wt.

pcf

Undrained
cohesion

psf

Angle of
friction

850
or
krn

Name Depth
ft

kpv
pci(p-y Cu¡ve Type) deg

Soft
cl ay
Soft

0
2
2
6
6

15
15
40

5000
2000
2000
5000
5000
2000
2000
0000

100
100
100
100
105
105
130
130

0000
0000
0000
0000
0000
0000
0000
0000

50.0000
50.0000

100.0000
100.0000

0 ,02000
0.02000
0 .02000
0,02000Cl ay

Sand 10.0000
10.0000
45 ,0000
45.0000

10 ,0000
10 .0000

2?0,0000
270.0000

{Reese, et aI.)
Sand

(Reese, et al.)

cyclic loading Type

cycÌic loading críteria wele used for computation of p-y curves for aIl analyses

Number of cycles of loadinq = 100

Pile-head loâding ard Pile-head Fixíty conditions

Nunber of loads specifíed = 1

Paqe 5

load Load
Type

condi tion
1

KY0062_cyclic, lp10o
condition Axial Thrust

2 Force, lbs
Compute Top y

vs. Pile lengthNo

1 1 15183. lbs M = 249230r1 in-lbs 12450 No

V = shear force applied nornal to piÌe axis
M = bending noment âpplied to pile head
y = lateral deflection normaf to pile axis
S = File rlôFe rÊlative to Êriãinal FilÊ ¡'atfer anqlÊ
R = rotational stiffness appÌied to piÌe head
Values of top y vs. pile lengths can be conputed only for load types with
specified shear loading {load Types 1, 2, and 3).
Thrust force is assuned to be actinq axialÌy for all piÌe batter anqÌes.

ConpuraLions of Nominal MonenL capaciLy and Nonlinear Bending Stiffness

AxiaÌ thrust force vâlues cere deternined fron piÌe-head Ìoading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

Dimensìons and Properties of DlilÌed Shaft (Bored PiIe)

length of section
Shaft Diameter
concrete Cover Thickness
Number of Reinforcing Bars
YieÌd Stress of Reinforcing Bars
Modulus of Elasticity of Reinforcing Bars
Gross Area of Shaft
Totaf Area of Reinforcing steel
Area Ratio of Steel Reinforcenent
Edg€-to-Edge Bar Spacing
Maximum concrete Aggregate size
Râtio of Bar Spacing to Aggregate Size
Offset of Center of Rebar Cage from Center of Pile

32.000000
108.000000

3. 625000
46

60000.
29000000,

9161 .

58.420000
0.64

5.518?55
0.750000

7.36
0.0000

ft
in
in
bars
psi
p"i
sq- in.
sq, in.
percent
in
in

in

Axiãl SLructural capacitíes:

Non. Axial Structural Capacity:0.85 Ec Ac + fy As
Tensile Load for cracking of concrete
Nominal Axiâl Tensile capacity

26716.484 kips
-3491.?4? kips
-3505.200 kips

Page 6
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KY0062 cycÌic.ÌP10o

Reinforcing Bal Dinensions and Positions Used in conputatíons:

Page22 26

YBar Bar Diam.
inches

1 .2?0000
1.270000
1.270000
1 ,2?0000
1 ,270000
1,2?0000
1.270000
1.270000
1,270000
1,270000
1.270000
1.270000
1.270000
1.2?0000
1.2?0000
1.2?0000
1.2?0000
1.2?0000
7.2'10000
1.270000
1.270000
1.270000
1.270000
1.270000
1.270000
1.270000
1. 2?0000
r.2'1 0000
1.2?0000
1.2?0000
1.2t0000
1.270000
1,270000
1,270000
1.2?0000
1.270000
1,270000
1,2?0000
1,270000
1.2?0000
1 -21 0000
1,270000
1.2?0000

Bar Area

--l-o:-ll:-
1,2?0000
1.270000
1. 270000
1. 270000
1.270000
1.2f0000
1,2?0000
1.2?0000
1.270000
1.270000
1.270000
7.2',7 0000
1.270000
1.270000
1.2?0000
1.2?0000
1.270000
1.2?0000
1.2?0000
1.2?0000
1.270000
1, 270000
1. 270000
1,2?0000
t.2'10000
L.2fOOOO
1.2?0000
1,270000
1 .270000
1.270000
1,270000
1.270000
1.270000
1.270000
1.2?0000
1.2?0000
1.2?0000
1.270000
1.210000
1.270000
1.2?0000
1.2?0000
1.2?0000

49.140000
49 -2f 61 t9
47 .895506
45.622090
42.49482t
38.583880
33.950193
28 .68401 9
22.883635
16.656912
lo -119902
3.394378

-3.394378
-10.1L9902
-\6-656912
-22 -483635
-28 -684019
-33,950193
-38.583880
-42 -49AA2l
-45 -622090
-47.895506
-49 .2f 61 19
-49.140000
- 49 . 2'7 6'.7 19
-47.895506
-45 - 62209D
-42 - 494421

8.583880
3. 950193
8. 684079
2.883635
6.6569a2
o -rL9902
3 -39431 A

3.3943?8
0. 119902
6.656912
2.883635
8.6840?9
3,950193
8.583880
2.49882L

19.816470
13.419691

6.'t1 2929
0 ,00000

-6."t"t2929
-13.419691
-19.8164?0
-25 -A44106
-31.390314
-36.351?81
-40.636082
-44. L63ALt
-46.868058
-48.699643
-49.624045
-49,624045
-48,699643
-46.868058
-44.163411
-40,636042
-36,351781
-31,390314
-25.44AtO6

Number inches

1
2
3
4

5
6
1

I
9

10
11
12
13
L4
15
t6
lf
18
19
20
2l
22
23
24
25
26
2'.1

2A
29
30
31
32
33
34
35
36
31
38
39
40
4l
42
43

0.00000
6.'t1 2929

13.419691
19.816470
25.844106
31.390314
36.351181
40.636082
44.163411
46.868058
48.699643
49 - 624045
q9 - 624045
44.699643
46.868058
44.163411
40.6360A2
36,351781
31.390314
25.844106

-3
-3
-2
-2
-1
-1

Page 7

44
45
46

2foooo
210000
2?0000

2?0000
2?0000
2?0000

KY0062_cycl ic. 1p10o
45.622090 -r9.At64tO
4?,895506 -13.419691
49.216149 -6.112929

Minimun spacing between any two bars not equal to zero: 5.519 i¡ches
betueen bârs 31 ând 32-

NOTE: The positions of the above rebars were compuLed by LPi le

Ratio of bar spacinq to maximum aggregate size = ?.36

Concrete Properties:

compressive strength of concrete
Modulus of Elasticity of concrete
Modulus of Ruptule of concrebe
Complession Strain at Peak Stress
Tensile strain at f¡acture of concrete
Maxinum coarse Aggreqate size

3000. psi
3122019. psi

-410,791918 psi
0.001634

-0. 0001160
0.750000 in

1 ?2.850

Definitions of Run Messaqes and Notes:

Nunber of Axial thrust Porce Values Determined from Pile-head Loàdings = 1

Nunber Àxia1 îhrust force
kips

c=

T=

concrete in section has cracked in tension.
stress in leínforclng steel hâs reached yield stress.
AcI 318 criteria for tension-controlled section met, tensife strain in
reinforcement exceeds 0.005 while simultaneously conpressive stlain in
concrete more than 0.003. See AcI 318, Sectíon 10.3.4.
depth of tensìle zone in concrete section is less than 10 percent of
section depth.

z=

Bending stiffness (EI) = computed Bending Moment / culvåture.
Position of neutral âxis is meâsured flon edge of conpressìon side of pile
compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign,

Axiâl Thrust Eorce = ?2.850 kips
Paqe I



Bendi ng

rad/in.

2 .500008-0?
5.000008-07
7 .500008-07

0.00000100
0.00000125
0.00000150
0.00000175
0.00000200
0.00000225
0.00000250
0.00000275
0.00000300
0.00000325
0.00000350
0.00000375
0.00000400
0.00000425
0.00000450
0.00000475
0 ,00000500
0 .00000525
0.00000550
0.00000575
0.00000600
0.00000625
0 .00000650
0 ,00000675
0,00000?00
0,00000?25
0,00000?50
0.00000175
0,00000800
0.00000s25
0.00000850
0.00000875
0.00000900
0.00000925
0.00000950
0 .00000975
0.00001025
0,00001075
0.00001125
0.00001175
0.00001225
0,000012?5

0.00001325
0.00001375
0.00001425
0.000014?5
0.00001525
0.000015?5
0.00001625
0.00001675
0.00001?25
0.00001?75
0.00001825
0.00001875
0.00001925
0.000019?5
0.00002025
0.00002075
0.00002125
0.00002175
0 .00002225
0.000022't5
0.00002325
0.00002375
0.00002425
0.000024?5
0.00002525
0 .00002575
0.00002625
0.00002675
0.o0002125
0,00002?75
0.00002825
0,00002875
0.00002925
0.000029?5
0.000031?5
0.00003375
0. 00003575
0.00003775
0.000039?5
0.00004175
0.00004375
0.000045?5
0.000047?5
0.000049?5
0.00005r?5
0.000053?5
0.000055?5
0.000057?5
0.00005975
0.00006175
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Bending
Moment
in-kip

Bendi ng
sti ffness
kip-in2

Depth to Max conp
Strai n

in/in

Max Tens
Strain
in/in

Max Conc
Stress

ksi

Mâx Steel Run
Stress Msg

ksi

65?3
73rt2
19 618
26090
32521
38931
45301
51636
5163 6
5163 6
51636
5163 6
5163 6
5163 6
5163 6
5163 6
51636
51636
51636
51636
51636
51636
51636
51636
51636
51636
51636
51636
51636
51636
51636
51636
5163 6
51636
5163 6
5163 6
51636
5163 6
51636
51636
51636
5163 6
52956
55092
51226

2 -62905t+tO
2.622458+rO
2 .6t51 2E+10
2 .608958+10
2.602L'tE+10
2.595398+10
2.588608+10
2.58181E+10
2.294948+70
2.065458+10
1 . 877 688+10
1 -f2a21E+10
1,588818+10
1.4?5328+10
1 . 3? 6978+ 10
1.290908+10
1.274918+r0
7 . a41 4'7 E+ 10
1 . 087 088+ 10
t.o32f2E+LO
9835465981.
9388399345.
8980208069.
8606032?33.
826119L424.
'7944030215.
1 6494O641 4 .
7376599485,
1 122233986.
6884S26186.
66621350t9 -

6454524550.
6258932891.
601 4446635 -

5901279588.
5737355155.
5s82291s03.
5435389095.
5296020143 -

503161f697 -

4803367107.
4589884124.
4506875163.
4491299429-
4488318846.

62.3236508
58.1757126
56.?931656
56.1019464
55.6412554
55.4108283
55.2134085
55.0653685
27.8554360
27.4814486
2'7 .7649',7 44
26.9024218
26 .68136't 3
26.4929059
26.3243164
26.11 63434
26.0466498
25.9321976
25.8305656
25.1 394495
25.6s84869
25.5852041
25.518950S
25-4588489
25,4041626
25 ,35291 6L
25.3050471
25 .26411t3
25 .220f 51 5

25,t836293
25.1494164
25 . t1? 441 2

25.0886831
25.0617135
25.0361520
25.O136329
24.9922042
24.9723459
24 -953921 7
24 -92tOO36
24.4921013
24 .868 4r41
24 -441 6411
24 -8299621
24.8750279

001558
002909
oo4259
0 05 610
006961
008312
009662
0 01101
006261
006870
00'1 41 0
0080?1
008671
009213
0098-t2

0. 441 9315
0.8357178
1.2235064
1 -6112964
1.9990880
2.3868810
2,1746155
3.7624't14

-5.1941978
-5.?984450
-6.4035283
-7.0085088
-?.6133861
-8 .2181600
-8 .8235056

-0.00001142
-0.00002491
-0.00003841
-0.00005190
-0.00006539
-0.0000?888
-0. 00009238

-0.0001059
-0.0001803
-0.0002013
-0.0002223
-0.0002433
-0.0002643
-0.0002853
-0. 0003063
-0.0003213
-0.0003483
-0.0003693
-0.0003903
-0.0004113
-0,0004323
-0,0004s33
-0,0004?43
-0.0004952
-0.0005162
-0.0005372
-0.0005582
-0.0005792
-0.0006001
-0.0006211
-0.0006421
-0.0006631
-0.0006840
-0.000?050
-0.0007259
-0.0001469
-0,000?618
-0.000?888
-0. 0008097
-0.0008516
-0.0008934
-0.0009352
-0. 0009?70
-0.0010188
-0.0010606

0,0564641
0.1049133
0.1529608
o -2006064
0.2478501
o.2946920
0 . 3 411319
0,38?1700
o .22t4924
o.2422813
o.2629026
o.2834529
0.3039381
0.3243582
0.3446326
0.3648236
0.3849501
0.4050123
0.4250098
o -444942'l
0.4648107
0.4846139
0.5043520
o -5240250
0.5436328
0,56314?5
o .5825'1 24
o .60t932',1
o.62t2242
0,6404589
o .6596246
o -6141 252
o -691f606
0,?16?30?
0.?356353
o -1 5441 44
o -1 132474
0.7919554
0.8105971
o .841 6423
0.8845023
0.9210563
0.9573433
o -9933622
1.0297120

0005019
0005144
00052?0
0005395
0005521
000564?
0005773
0005900
0006026
0006153
0006280
000640?
0006534
00066s?
0006775
0006890
0007004
0007115
o007225
0007334
0007?57
0008165
0008556
0008941
0009318
0009690
001004?
0010406
0010754
001110 0
0011446
oo111A2
0 012110
0012438
00r21 6'l
0013098

-0.0011024
-0.0011441
-0.0011858
-o -oo72215
-o -oo12692
-0.0013109
-0.0013525
-0.0013942
-0,0014f,50
-0.o0r4114
-0.0015190
-0.0015605
-0.0016021
-0.0016436
-0.0016851
-o.oolf266
-0,001?680
-0 .0018095
-0.0018509
-0.0018923
-0.0019337
-0.0019?50
-0 ,0020164
-0 .0020577
-0.0020990
-0,0021403
-0,0021816
-o.oo22233
-0.0022655
-0 ,0023080
-0.0023506
-0.0023935
-0.0024365
-0.0024796
-0.0026533
-o.0028285
-0.0030054
-0.0031829
-0,0033612
-0,0035400
-0,003?203
-0.0039004
-0,0040816
-0,0042630
-0.0044444
-0.0046268
-0.0048100
-0.0049932
-0.0051163
-0.0053592

0 ,00
0.00
0 .00
0 .00
0 .00
0 .00
0 .00
0.0

0.00
0.00
0 ,00
0 .00
0 ,00
0 ,00
0.00

0, 0001041
0.0001101
0.0001167

4249041
0341954
6393790
2444546
849421A
45424O3
0590298
6636699
2682003
a'126205
411t?40
0818320
6A63f 44
290800?
8951106
4993036

000122"1
0001287
0001347
0001407
000146?
0001528
0001588
0001648
0001708
0001768
0001829
0001889
0001949
0002009

-9
-10
-10
-11
-11
-12
-13
-13
-r4
-14
-15
-16
-16
-11
-L1
-18
-19
-19
-20
-20

-31.1 61t361
-32.9631 849
-34.16592t1
-35-3675433
-36. s6864s7
-31 .1 692251
-38.9692ff4
-40 . 1681 985
-.11,167r041
-42.5662301
-43 -1 641334
-44,9614881
-46.1582904
-41.3545360
-48.5502203
-49
-50
-52
-53
-54
-55
-56
-58
-59
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60
-60

.5636557
-594661 0

.6253892

.6558210

.68596L2

.f158084

.7453615

.'t1 46191

. 8035t 99

.8322426

.8606058

.88851?9

.9151332

.9405653

.96489t9

.9886888

.0116340

.o342066

.0562511

. L3927 1 0

.2!55945

.2854855

.3509812

.4120051

0.0002070
0 . 0002 130
0 . 0002 191
o -ooo225l
0.0002312
o -ooo2372
0.0002433
0.0002554
o.o002616
0.0002?98
0.0002920
0.0003042
0.0003164

-21.518501
-22.L2L98s
-22.125344
-23.328592
-24.5341\6
-25. ?403s5
-26 -945504
-28.150161
-29.354327
-30.55?980

103379
101 331
31117 ?
914899
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32A6
3409
3532
3655
37?8
3 901

59358
61488
63 616
651 42
61466
69988
'12708
1 4226
1 t342
78455
80567
82616
84?83
86888
88990
910 91
9318 9
95285
9131 I
9941 0

1015 5 9
10364 6
10 57 31
10 7 813
109893
1119? 0
114 011
115820
7l1 420
118829
72017 3
1213 81
12255f
12366f
72? 46r
13 0 611
13 3195
135491
r3'1 467
739242
140124
L42199
143395
144490
14551-l
146559
147350
14 8118
148881
149639

44f 9A64A49
44114f9064
446437t291
4 4 51 11815 0
445026t903
4443109619
443't 432401
4437404't92
442t6042ft
44200r0812
44146061 64
4409376036
4404304414
43993',79057
4394588386
4389921925
43853701?7
4380924506
431 6511043
4312320602
4368148606
4364055020
4360034298
4356081334
435219r474
4348360182
434326f61 6
4329't17449
4309002895
4242109134
4253900808
422193't944
414996f 642
4156873466
4014505231
3869955933
3125122380
3589152445
3448130212
3335126412
3216556638
31081??453
3003030882
29043t9195
2843012662
21 266872'1 I
2643051843
2564818853
2491134901
2423298048

24 -AO25204
24.1 922012
24.',?838436
24.'71725'12
24 -'l I221 65
24.-t6815',13
24.'7665132
24.'7 656729
24,'t At1104
24 ,7 669825
24 .',l 697480
24,1'122058
24 , 11 60941
24,',l8O"t51'l
24,',7867468
24 -'.7 922164
24,1989267
24,806239a
24.814a22a
24.4225444
24,8374'198
24 .8409018
24.8507880
24,8671713
24.81ag'tOs
24.8830301
24.8920190
24.8845't89
24.8629395
24.4246499
24.19r4'tt9
24.'.l 4609AA
24.1 004434
24,6520389
24.4311506
24.19r9965
23.9340114
23,6851 6L6
23 .4479990
23.2094551
22.9644304
22 .1 4432rO
22.52r1AO3
22.3106449
22,IIf3169
2r.9202652
21.1 2471 91
21.531 5224
2L.36'7'tL21
2r.2ro91 6't

000
000
000
000
000
000
000
000
000
000
000
000
000
000

4025
4748
42f 2
4396
4520

1.0645918
1.0998005
1.1341371
1.1694004
t.203f496
r.231 9034
| .21 t'l 409
1,3053008
1.1305022
1.3?15839
l - 4043041
1.4367435
\-4698992
1.5007?06
1.5323565

?453388
9398869
1338598
32t 2529
5200613
11229O0
9039042
0949287
28s3485
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

c
c
c
c
c
c
c
c
c
c
c
c
c
C

C

c
c
c
c
c
C
c
c
c
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY

CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY

4645
4-t 69
4894

Paqe 10

4692601
5213965
5710346
6166338
6593429
6995866
1362424
'7 696372
800?8?7
4291914
8566182
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3424000063?5

000065?5
00006715
000069?5
000071?5
000073?5
000075?5
0000?7?5
0000?975
00008175
00008375
00008575
00008??5
00008975
0000917s
000093?s
000095?5
00009?75
00009975
.000101?
.0001037
0001057
0001077
0001097
000121?
0001337
0001457
00015?7
000169?
0 0 01817
0001937
000205?
00027'7 7

0002291
ooo2411

150299
150821
1513 3 6
1518 4 6
152352
152853
753329
753 t 41
154085
154406
154124
155039
155349
155656
155959
156254
156541
15 6'7'1 7

156971
15 715 9
157335
15?509
15'1682
157853
158842
15 9 614
16 013 6
16 0 618
1610 55
1613 4 9
1615 4 9
1616s4
1611 41
161785
1617I5

2351 624815
2293462311
2233f31 L39
2L'l1 000291
2L23367 335
20'72584626
2024140916
1911 454993
1932100925
188876354?
184?455813
1808034500
1?7035?8?1
113432s260
r699828486
16667 011 91
1634889970
1603859033
15?3648696
1544560210
t51644O292
t489548244
1463405496
1438291120
1304658?61
1193377438
1098?0640?
1018180268

94A1AOO21
aafl 50241
833?99655
14568234',?
f42809015
f oAtlf 964
669223939

21 -0565654
20.8879817
20 -1306710
20.5839963
20.44f246f
20,3195911
20.1978658
20.07'79306

-0.0055426
-o.oo51216
-0.0059125
-0.0060973
-0.0062819
-0.0064664
-0.0066510
-0.0068359
-o -oo10246
-0.0072080
-0.0073942
-0.00?5s03
-0.00?7663
-0,00?9521
-0.0081379
-0.0083235
-0,0085091
-0.0086952
-0.0088817
-0,0090684
-0.0092557
-0.0094430
-0.0096301
-0.0098172
-0.01093?6
-0.0120588
-0,01318?s
-0,0143138
-0.0154370
-0.0165546
-o.0116128
-0.018?945
-0.0199173
-0.0210333
-o -o221to2

8807952
901713 9
92066't 2
9376558
9526561
9656440
9'165340
9852652
9918334
9963905
999t201
9998215
9952522
9983?00
9998621
9966634
9959318
9985709
9998497
991 4312
9934311
9965689
9987030
9994214
9991426
9980351
988?358
9996440
985?558
9988951
9A9'1647
9896649
998'1912
9923006
9851153

-60.0000000
-60.0000000
-60.0000000
-60.0000000
-60.0000000
-60.0000000
-60,0000000
-60.0000000
-60,0000000
-60,0000000
-60.0000000
-60.0000000
-60.0000000
-60.0000000
-60. 0000000
-60. 0000000
-60.0000000
-60. 0000000
-60.0000000
-60.0000000
-60,0000000
-60.0000000
-60.0000000
-60.0000000

60.0000000
60.0000000
60. 0000000
60. 0000000
60. 0000000
60. 0000000
60 ,0000000
60 ,0000000
60 ,0000000
60 .0000000
60 .0000000

0015300
0 015 611
0 015 914
0016210
0016508
001680?
001110?
0017409
001??11
0 018 015
0 018 319
0 018 618
0 018 913
0019206
0019493
0019?80
0020069
0020358
0022114
0023862
0025535
o021232
0028960
0030?44
oo32522
0034265
0035997
0031't 91
0039988

001
001
001
001
001
001

3'734
4045
4351
46fL
4986

CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CY
CYT
CYT
CYT
CYT
CYT
CYT

9.9541'7 28
9,42924'16
9.ft41281
9.5999302
9.49541IL
9 -396941 6
9.3039920
9.2159648
9.13240f2
9.O468521
8.960398?
8.8758863
8. ?883738
I -1ô49525
8.6254050
8.5495302
8.1631024
?.8409508

0. I'.t .5200181
af.2625546
11.0602128
16.9154511
16.7856113
16.6535259
16.5314042
r6.45r4942
1 6 - 5412541

Sumary of Results for Nominal (Unfactored) Monent capacity for Sectíon 1

Monent values interpolated at maxinun compressive strain = 0,003
or naxímum developed monent if pile fails at smalÌer strains.

Load
No.

AxiaI Thrust
ki ps

Nominal Mon. Cap
in-kip

Max. comp,
Stra i n

1 72 .850 167226.368 0. 00300000

Note that the values of moment capacity in the tabÌe above are not
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factored by a strenqth reduction factor (phí-facto¡).

In AcI 318, the vâlue of the strength reduction factor depends on whether
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.70)

The above values should be multiplied by the appropriate strength reduction
facto¡ to compute ultinate moment capacity according to AcI 318, section
9.3.2.2 or the value required by the design standard being foÌlowed.

the following table presents factored monent capacities and corresponding
bending stiffnesses computed for comon resistance factor values used for
reinforced concrete sections.

Axiâl Resist, Noninal
Load Factor Monent Cap
No. for Mome.t in-kips

Ult. (Eac) ult. (Eac) Bend. stiff
Ax. Thrust Monent cap at ült Mom

kips in-kips kip-in^2

L61226

167226

167226

41 .352500

50,995000

54,631500

10 s1 91

112858

120920

3 6188+09

34 618+0 9

23448+O9

65

l0

15

layering corr€ction Equivalent Depths of Soil & Rock layers

layer
No.

Top of
trayer
Below

Pile Head
ft

Equivalent
Top Depth

8el ow
Grnd Surf

ft

Same layer Layer is f0
Type As Rock or lntegral

Layer is BeÌow for layer

___i!:::__ 1::i_:1r:: ____l!:___
N.A. No 0.00
Yes No 855.0452
No No 1582 9.
Yes No 112591,

F1
Integral
for Layer

lbs

855-0452
749',7 4.
96? 68 .
N.4.

0 .00
8637
'7 3'7 4
5616

The E0 integral of rayer n+1 equâls the sum of the F0 and F1 integrals
for Layel n. tâyering correction equivalent depths are conputed onÌy
for soil types eith both shallow-depth and deep-depth expressions for
peâk 1âterâl load transfer. These soil types are soft and stiff clays,
non-liquefied sânds, and cemented c-phi soil.

0 .5000
2 -2000
6 .5000

15.2000

Notes

Page L2
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computed Values of Pile loading and Deflection

for rateraÌ loading for Load Case Number 1

pile-head conditions are Shear and Moment (Loading lype 1)

Shear force ât pile head
Applied moment at pile head
Axial thrust load on pile head

15183.0 lbs
28923017 .0 in-lbs

72850 .0 lbs

Depth Deflect. Bending
X y Moment

feet inches in-Ibs

Shear

lbs

s lope
s

radiâns

Totâl Bending
stress stiffness
psi* in-lb^2

soil Res soiÌ spr
Es*h

lb/inch

Di s trib .

lat. road
lblinch

p
lb/inch

0.00
0.3200

2502
2464
2425
2381
2349
2311
22't 3
2235

8 9E+07
908+07
908+07
918+0?
928+ 0',l
92E+O1
938+07
938+0?
948+0?
948+0?
958+ 07
958+ 0 ?
9 6E+ 0?
9 6E+ 07
9? E+0?
9? ¡+ 0?
988+0?
988+07
998+0?
998+07
008+07
008+07
008+07
018+ 0 7
01E+07
018+07
018+07
028+01
o2E+O1
028+0?
028+o?
0 3E+ 0?
0 3E+ 0l
0 3E+ 0l
039+01
038+01

1518 3
1518 3
15141
15049
14940
14816
146'15
1441 6
14219
1394-t
13659
1335?
13040
12109
12363
r2004
1163 0
L1243
10843
10431
10 016

9562
9059
8543
I013
1410
6 916
6352
57?8
519 5
4605
4008
3405
2191
2145
157 0

-0.00101
-0.00100

*9. 998-04

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
,00
.00
.00
,00
13

618+ 13
618+ 13
618+ 13
618+13
618+13
61E+13
618+ 13
618+13
61E+13
61E+13
6 0E+ 13
608+13
6 0E+ 13
60E+ 13
608+13
608+13
608+ 13
608+ 13
608+ 13
608+13
608+13
60E+ 13
608+13
608+13
608+13
608+13
608+13
608+13
6 0E+ 13
608+ 13
608+ 13
608+ 1 3
60a+13
60D+13
608+ 13
608+ 13

0.00
0.00

-2\.9t24
-26.75'74
-30.3553
-34.5049
-38.6061
-64.9862
-6S.9?84
-12.9185
-76.8059
-80. 6401
-94.4203
-88.1461

0.00
0. 00

346. 9507
420.8050
496,25'7t
513.362t
652.1118

1116 .
1205.
1296 ,

1389.
1484,

1681.
I1e4.
1S88.
1996.
2L06.
2220 .
2320 .
2357.
2866.
3014.
3161 .
3309.
3456.
3603.
3751.
3898.
4046.
4t93 ,

434L.
4488.
4636,
4?83,
4931 -

00
00
00
00
00
00
00
00
00

0
0
1
1
1
2

2
2
3
3
3
4

4

s
5
5
5
6
6
6
f
1
't
I
I
I

9
9
9

10
10
t0
11

.6400
,9600
.2800
,6000
.9200
.2400
.5600
,8800
-2000
.5200
.8400
.1600
.4800
.8000
.\200
.4400
.7600
.0800
.4000
.'7 200
.0400
.3600
.6800
.0000
.3200
.6400
.9600
.2800
.6000
.9200
,2400
.5600
.8800
.2000

2tgg
2L6t
2124
2041
2050
2043

-9. 958-04
-9. 918-04
-9.86tr-04
-9.828-04
-9.788-04
-9.738-04
-9.69L-04
-9. 658-04
-9. 60E-04
-9.568-04
-9,528-04
-9 .4'lE-OA
-9,43E-04
-9,398-04
-9.348-04
-9.30E-04
-9.25E-04
-9,21E-04
-9.168-04
-9 -128-04
-9. 088-0 4

-9. 038-04
-8.998*04
-8.948-04
-8.908-04
-8.858-04
-8.818-04
-a -1fE-o4
-4,128-O4
-8.68E-04
-8. 638-04
-8 .598-04
-8 .548-04

0. 00
0. 00
0. 00
0.00
0 .00
0 .00
0 ,00
0 .00
0 .00
0 ,00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0.00
0.00
0.00
0 .00
0 .00
0 ,00
0 .00
0.00
0.00
0-00

197'l
194 0
1904
1868
18 33
r7 9-l
If 62
77 26
16 91
165 6
L62I
15S7
L552
1518

-91.8166
-95.43t2
-98 .9891

-t02.489"t
-r05.9322
-108 .5582
-10? .839?
-128,8478
-132.'t274
-136. 3393
-139.7035
-742.8L61
-145.6790
-r48.2947
-150. 6635
-\52.1 892
-154. 6?30
-156.31?1
-r51,1233
-158 .8938
-159.8304
-160,5351

1484
1450
1476
1383
1349
1316
1283
1250

Page

KY0062 cyclic.Ipl0o
11,5200
11,8400
12 .1600
12.4800
12,8000
13.1200
13.4400
13.7600
14.0800
14.4t00
14-f200
15.0400
15.3600
15.6800
16.0000
16.3200
16.6400
16.9600
1t .2800
17. 6000
I't .9200
18.2400
18.5600
18.8800
79.2000
19 -5200
19.8400
20.1600
20.4800
20.8000
21 -a200
21-4400
21.1 600
22.0800
22.4000
22 .1 200
23.O400
23.3600

.L2t8

.1185

.1153

.1120

.1088

.1057
-to25
09934
o9620
09308
08 998
08 690
08384
08079
011f6
014f4
01r'7 4

06876
06580

3 .03E+0?
3,038+o?
3.038+0?
3.03E+01
3.03E+0?
3.038+0?
3.038+0?
3.03E+01
3.03E+01
3.028+0?
3.028+07
3.028+07
3.028+0?
3.01A+0?
3 . 018+07
3 . 008+07
2.988+0 7

2 - 97 E+O'I
2 .948+ 07
2 - 928+01
2 .898+0 7

2.868+0',7
2.A28+07
2,78E+07
2.138+0't
2.6A8+01
2.628+01
2.568+07
2 .50E+07
2 .43E+o?
2 -368+07
2.298+01
2.218+01
2 .138+o?
2.O58+O1
1. 97E+0?
1.888+01
1 .808+0?
1.71E+0?
1 -628+01
1.53E+0?
r.448+07
1 .35E+0?
1.268+01
1.178+0?
1 ,088+0?
98ø6912.
9016685.
8163960.
7332301.

952-6492 -8
333.8969 -8

-285.3699 -8
-904.28?5 -8

-1522. -A
-2138, -8
-2150. -8
-3359. -8
-3964. -8
-4563, -8
-5156. -8
-51 42 - -8
-9253. -1

-15981. -1
-23376. -7
-37262. -1
-39841. -1
-49097. -1
-59013. -?
-6963\. -1
-80960. -?
-93018. -7

-105309. -?
-L!1245. -1
-128'127. -1
-139't3'Ì. -1
-150256- -f
-160264. -'7
-1691 42. -'t
-tfa61r. -'l
-18?034. -7
-194810. -7
-201942. -f
-208531. -7
-214439. -'t
-219646. -f
-224255. -f
-224126. -f
-23t2A2. -6
-233fO3. -6
-235312- -6
-236269, -6
-236316, -6
-23561 4 . -6
-234144. -6
-23t'76e, -6
-228526. -6
-224400. -6
-219310. -6
-2134L4. -6

508*04
45E-04
418- 0 4
36E-04
328-O4
2't E-O4
238-04

00
00
00
00
00
00
00
00
00
00
00
00
00

608+ 13
608+ 13
60[+ 13
608+ 13
608+13
608+13
608+13
608+13
60E+13
60E+13
608+13
60E+13
608+13
608+ 13
608+13
60 E+ 13
608+13
608+ 13
618+13
618+ 13
618+ 13
618+ 13
618+ 13
618+13
61E+ 13
618+ 13
618+13
61E+ 13
61E+13
61E+13
61E+13
6 1E+ 13
6 1E+ 13
61E+ 13
618+13
628+43
628+43
628+13
628+13
628+13
628+43
628+I3
628+13
62Ð+ 13
628+13
628+13
62Í+ 13
63É+13
638+13
63E+13

-161.0099
-76r.2569
-I6L.211 9

-161,0?50
-160.6501
-t-60.0052
-L59.1424
-15S,0634
-156.?703
-t55.2652
-153,5498
-151.6263

-t611 .

-1830.
-1988,
-275r.
-2320.
-2494.
-26'13.
-2851.
-3044.
-3236.
-3166.
-3051.
-2930.
-2804.
-261 4 -

-2538.
-2398.
-2253 -

-2103.
-1948.
-1788.
-L623 .

-1454.
-t279.
-1100.

-916.1881
-121 -341 5
-533.7528
-335 -21 4A
-737.9420

-16 .2596
2A9.3461
507.3355
'730.2419
958.1049

1191 ,
)"429.
1612 -

5078.
5225 .
53?3.
5520.
5668.
5815.
5963.
6110.
6258 ,

6405.
6553,
6700.

16828.
86964,
98159,

170524.
t24141.
139293.
156010.
!1 4534.
19s091.
2r194't .
224695.
228611 .
232658.
236639,
24062r-
244602.
248583,
252564.
256546,
260527,
264508.
264490 .
27241 r.
216452.
280434.
244515.
288396.
292318 -

296359 -

300340.
304322 .
308303.
312244 -

376265 .
32024't.
324228.
328209.
332r91 -

0.00
0.00
0.00
0.00
0. 00
0. 00
0. 00
0. 00
0 ,00
0 ,00
0.00
0 ,00
0 .00
0 .00
0 ,00
0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0, 00
0. 00
0-00

8E-04
4E-04
0E-04
5E-04
1E-04
6E-04
2E-O4
7E-04
3E-0 4
8E-04
4E-04
0E-04

0. 00
0. 00
0. 00
0. 00
0.00
0. 00

o6245
05992
05701
05411
0512 3
04836
04551
o 4267
03985
o3104
o3425
o374't
o2411
0259s
02321
o2049
o111f
01506
01237
00969
00701
00434
00169

65E-04
618-04
578-04
538-04
49A-04
44A-04
418- 0 4

3?E-04
338-04
298-04
25Ê-O4
228-04
19E-04
158-04
128-O4
09E-04
068-04
038-04
008-04
988-04
958-04
938-04
918- 0 4
89E-04
878-04
858-04
84E-04
828 04
818- 0 4
798-04
?88-04

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

-9.628-04
-0.00360
-0.00
-0.00
-0 .01
-0.01
-0.01
-0 .01
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23.6800
24.0000
24 -3200
24.6400
24.9600
25 -2AOO
25.6000
25 .9200
26.2400
26 .5600
26.8800
21 .2000

624
88?
149
410
612
932

26
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KY00 62_cyc1 ic. lp10o
2',7 .5200
2'7 ,8400
28.1600
28.4800
28.8000
29 -1200
29.4400
29,7600
30.0800
30.4000
30.1 200
31.0400
31.3600
31. 6800
32.0000

-o,o2L93
-o,02452
-o,o2112
-o.029'17
-0.03230
-0.03489
-0.03748
-0.04006
-o,o4265
-0.04523
-o.o4142
-0 - 05040
-0,05298
-0.05556
-0.05815

652529L.
5f46584,
49999II.
42890't6.
3617960.
299052r.
241019t,
1882881.
L410911 ,

999345.
652324 .
3f4346 -

169899.
43565.

0 ,00

-206323.
-t94661 .

-t49429.
-L'7999r.
-L69132.
-t5'7233.
-1442f3 -

-130233.
-115093.
-98831.
-8r429,
-62865,
-43119.
-2217L.

0.00

1 E-D4
6E-04
6[-04
5E-04
4E-04
4E-04
3E-04
3E-04
3E-04
3E-04
3E-04
3E-04
3E-04
2E-04
2E-04

638+ 13
638+ 1 3
638+13
63 E+ 13
638+ 13
638+13
638+13
63 E+ 13
63n+13
63 E+ 13
63[+13
638+13
63E+ 13
638+13
638+13

1919
21'12
2430
2694
2962
3236
3514
3?98
4087
4382
4682
498',1
529',1
5 613
5934

336112
340153
344135
3 4 8116
35209'.1
35 60? 9
3 600 60
364041
368023
3?2004
375985
379966
383948
3A1929
195955

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

* This anaÌysis conputed pile response using nonfinear monent-curvature rela-
tionships. Values of total stress due to combined axial and bendi¡g stresses
are computed only for efastíc sections only and do not equal the actual
stresses in conc¡ete ând steel. stresses in concreLe and steef may be inter-
polated from the output for nonliDear bending ploperties relâtive to the
nagnitude of bending moment developed in the pile.

Output Sumary for load case No. 1:

Pile-head deflection
computed slope at pile head =
Maximum bendjng momenL
Maximum shear force
Depth of maximum bending moment =
DepLh of mâximum shear force
Number of iLeraL-ions
Nunber of zero deflection points =

o.25023506
-0,00100?79

3030?918.
-236316 -

12.16000000
24.96000000

10
1

inches
radians
inch-lbs
lbs
feet below pile head
feet below pile head

Sumary of Pile-head Responses for conventional Analyses

Definitions of Pile-head Loading conditions:

Load
Load
Load
Load
Loâd

Type 1
Type 2
Type 3

Type 4
Type 5

: load
: load
: Load
: load
: load

1 = Shear, V, lbs, ând
1 = Shear, V, lbs, and
1 = shear, V, lbs, ând
1 = Top Deflection, y,
I = Top Deflection, y,

Load 2 = Monent, M, in-lbs
Load 2 = Slope, s, radians
Load 2 = RoL. Stiffness, R,
inches, and load 2 = Moment
inches, and load 2 = slope,

in*lbs/râd
M, in-lbs

s, radians

Load load load Axial Pile-head Pile-head Max shear Max Moment

Page 15

Case Type
No- l

Pile-head
Load 1

Tvpe
2

Pi I e-heâd
KY00 62_cycl ic. lp10o

Loâding Deflection Rotâtion
lbs inches radians

in Pile in Pile
i n-lbs

1 v, Ib 15183. M, in-lb 2.898+O'l 72850 -0.00101 -236316 3.038+0?

Maximum pile-head deflection = 0.2502350557 inches
Maximum pile-head rotation = -0,00100??880 radians = -O,051142 deg

Sumary of warning Messages

The following warning was reported 2?0 tines

*+i* warning ****

An unreasonable value was input for friction angle hâs been specified
for a soll layer defined using the sând criteria. The input value is
either smaller than 20 degrees or higher than 48 degrees. The input
data should be checked for correctness.

The analysis ended normally

Page 16
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llt$s l0l2 S. Fourth Street
Louisville, KY 40203

Ofïice: 502.636.5111
Fax: 502.636.5263

RENAISSANCE DESIGN BUILD, INC.
502-424-8373

rdbi@sbcglobal.net

Ë
attI
J

5-l
EXHIBIT

December 20,2018

Paris - Bourbon County Joint Planning
301 Main Street
Paris, KY 40361

Re: Towerco, East Main Street
Paris, KY 40361
KY 0062 Site
FSTANS Project No. 18-1021I
RDBI Job No. 2018-659

Dear Planning Board,

The purpose of this letter is to provide additional information regarding the above referenced site and on
previously submitted pre & post drainage calculations. Based on our previously submitted calculations the
one and five year rain event increase is 100%, and the 100 year rain event increase is 94Yo between pre & post
conditioning. For the 0.30 acre lease site all runoff goes directly to storm creek on the north and due to the
very small size of lease area, should present a negligible affect on any property adjoiners. It's our
understanding with this additional information our project can receive any required approvals. If you have
any additional questions regarding this project, please contact us.

Sincerely,
Renaissance Design Build, Inc

nM^Vø*,, o IGRIffi8

Nathan R. Grimes P.E., P.L.S. 8097I

ll lr'



lfl*ü l0l2 S. Fourth Street
Louisville, KY 40203

Office: 502.636.5111
Fax: 502.636.5263

RENAISSANCE DESIGN BUILD, INC.
s02-424-8373

rdbi@sbcglobal.net

December 5, 2018

Drainage Calculations
Towerco
East Main Street
Paris, KY 4036L
KY 0062 Site

FSTANS Project No. L8-1-0211

RDBI Job No. 2018-659

The following design criteria was used for the rational method pre and post drainage run-off calculations

Pre-Site Conditions

Time of Concentration
Total Site Area

Run-off Coefficients

Post-Site Conditions

Rainfall lntensity

= Tc = 10 minutes
A = 0.30 Acres (site and easement)
C ASPH/CONC = 0.95

C GRAVEL = 0.70
C GRASS = O.L2

A ASPH/CONC = 0.04 Acres

A GRASS = 0.26 Acres
A ASPH/CONC = 0.05 Acres
A GRASS = 0.1-3 Acres

A GRAVEL = 0.L2 Acres

I l Year = 3.2 ln/hour
I L0 Year = 5.3 ln/hour
I 100 Year = 6.9 ln/hour



Based on Above Mentioned Design Criteria

l Year Pre & Post Drainage Run-off

Q Pre = CIA = 0.95 (3.2) (0.04)+ 0.15 (3.2) (0.26) = 0.24 CFS

Q post = 0.95 (3.2) (0.0s) + 0.1"5 (3.2) (0.13) + 0.70 (3.2) (1.12) = 0.48 CFS

l-0 Year Pre & Post Drainage Run-off

Q Pre = 0.95 (5.3) (0.04)+ 0.15 (s.3) (0.26) = 0.40 CFS

Q post = 0.95 (s.3) (0.0s)+ 0.15 (s.3) (0.13) + 0.70 (s.3) (0.12) = 0.80 cFS

100 Year Pre & Post Drainage Run-off

Q Pre = 0.9s (6.9) (0.04)+ 0.L5 (6.9) (0.26) = 0.53 CFS

Q post = 0.95 (6.9) (0.0s) + 0.15 (6.9) (0.13) + 0.70 (6.9) (0.12) = 1.03 CFS

It's our understanding this is all information required for final approvals on this project. lf you have any
questions or comments, please call us.

Sincerely,
Renaissance Design Build, lnc. \

t4ÑthVø*,"
athan R. Grimes P.E., P.L.S.N

a

jo
GRIffi8

1609?
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Prepared by and after recording return to:
TowerCo / Jill Harvey
Attn: Legal Department
5000 Valleystone Drive, Suite 200
Cary, NC 27519

'{
\\

-;Jr
k

W,

(Recorder's Use Above This Line)

STATE OF KENTUCKY Parcel No: 036-10-12-014.00

COUNTY OF BOURBON

ASSIGNMENT AND ASSUMPTION OF OPTION AND GROUIV) LEASE AGREEMENT

Document Date;

Grantor:

å0rl
TOWERCO IV LLC
5000 Valleystone Drive, Suite 200
Cary, NC 27519

Grantee: TOWERCO 2013 LLC
5000 Valleystone Drive, Suite 200
Cary,NC 27519

Legal Description of the Land is attached as EXHIBIT A

Prior Recorded Reference:
Memorandum of Agreement dated March 25,2014 and recorded on May 28,2014 in Book 569 Page
231 of the official records of Bourbon Coun8, Kentucky

í,.i¡.4 1t.t l:l )l'ì'tl,¡r.r ! ii¡ l..i i_r I
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EXHIBIT

TowerCo ID: KY0062 / East Paris
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ASSIGNMEN]] AND ASSUMPTION OF OPTION AND GROLTND LEASE AGREEMENT

THIS ASSIGNMENT AND ASSUMPTION OF OPTION AND GRO{.]ND LEASE
AGREEMENT ("Assignment") is made, entered into and effective as of this lst day of November,
2018 ("Transfer Date"), by TowerCo IV LLC, a Delaware limited liability company, having an

address of 5000 Valleystone Drive, Suite 200, Cary, North Carolina27519 ("Assignor"), to TowerCo
2013 LLC, a Delaware limited liability company, having an address of 5000 Valleystone Drive, Suite
200, Cary, North Carolina 27 5 19 ("Assignee").

RECITALS

WHEREAS, Assignor is a parly to that certain Option and Ground Lease Agreement dated March
25,2014 (the o'Lease") by and between Nan S. Kendall and Sherry B. Rankin, as optionor/lessor, and
Assignor, as optionee/lessee; and

WHEREAS, pursuant to the Lease, Assignor has cert¿in rights, title and interest in and to a portion
of a certain parcel of land in Bourbon County, Kentucþ (the "Premises"), as further described on
Exhibit B attached hereto, for the construction, maintenance and operation of a communications
facility thereon;

WHEREAS, the Premises are a portion of that ceúain real property described on Exhibit A
attached hereto (the "Parent Parcel"); and

WHEREAS, Assignor desires to assign to Assignee, and Assignee desires to assume all of
Assignor's rights, title and interest in and to the Lease and the Premises.

ASSIGNMENT

NOW, THEREFORE, for and in consideration of the foregoing, the sum of Ten Dollars ($10.00)
and other good and valuable consideration, the receipt and sufficiency of which is acknowledged, the
parties hereto agree as follows:

1. &W¡tab. The recitals set forth above are incorporated herein by reference and made a
part of this Assignment.

2. Incorporation of Exhibits. The Premises are more particularly described on Exhibit B
hereto which is incorporated by this reference together with Exhibit 4.

3. Assignment and Asspmption. Assignor does hereby assign, transfer, set over, and
deliver to Assignee, all of Assignor's rights, title and interests in and to the Lease and Premises,
including without limitation all related easements, ancillary agreements and other appurtenant rights
pertaining to and running with the real property subject to the Lease and the Premises, including the
Tenant Leases on Exhibit C, if any. Assignee does hereby accept, assume and agree to be bound by all
the terms and conditions which are the responsibility of the lessee or tenant under the Lease, and all
the terms and conditions of all related easements and ancillary agreements and other appurtenant rights
perlaining to and running with the real property subject to the Lease and the Premises, and which
arise, are incurred, or are required to be performed from and after the date of this Assigrment,
including those within the Tenant Leases on Exhibit C, if any. Assignor will indemniff, defend and
hold harmless Assignee, its successors and assigns and their respective agents, employees, directors

TowerCo ID: KY0062 / East Paris
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and officers from and against any claim, damage, loss, liability, obligation, demand, defense,
judgment, suit, proceeding, disbursement or expense, including reasonable attorneys' fees or costs
(including those related to appeals) of any nature whatsoever (collectively, "Losses and Liabilities"),
that arise from or are in any way related to the Lease as a result of any negligent act or omission or
intentional misconduct of Assignor prior to the Transfer Date. Assignee shall indemniff, defend and
hold harmless Assignor, its successors and assigns and their respective agents, employees, directors
and officers from and against any claim, damage, loss, liability, obligation, demand, defense,
judgment, suit, proceeding, disbursement or expense, including reasonable attorneys' fees or costs
(including those related to appeals) of any nâture whatsoever, that arise from or are in any way related
to the Lease as a result of any negligent act or omission or intentional misconduct of Assignee from
the Transfer Date forward.

4. Fu.rther Assurances. The parties hereby agree to perform, execute and/or deliver or
cause to be performed, executed and/or delivered any and all such further acts and assurances as may
reasonably be required to confirm the transfers made pursuant to this Assignment.

5. Default. Assignor represents and warrants unto Assignee that as of the Transfer Date,
Assignor is not in default under the Lease, and all of the rents payable by Assignor, if any, under the
Lease have be duly paid and acknowledged.

6. Counterparts. This Assignment may be executed in two or more counterparts, all of which
taken together shall constitute one and the same instrument.

7. Governing Law. This Assignment shall be governed and construed in accordance with the
larvs of the State of V/ashington without reference to its conflicts of laws principles. Notwithstanding
the foregoing, to the extent that the law of the state in which the real propefty subject to the Lease is
located is mandatory rather than permissive for the issue in question (such as, by way of example oniy,
with respect to possession), the laws of the state in which the real property is located shall govern,

8. Successors and Assigns. The terms and conditions of this Assignment shall run with the
Premises and shall be binding on a¡d inure to the benefit of the successors and permitted assignees of
the respective parties.

IREMATNDER OF PAGE rN',fENl'IONALLy LEl',l' tsLANKl
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IN WITNESS WHEREOF, the parties have caused this Assignment to be duly executed and delivered
effective as of the date first above written.

ASSTGNQR (LLC) EXECUTION & ACKNOWLEpGMENT AS OF NOVEMBER 1. 2018:
In witness whereof:
The undersigned, pursuantto proper authority, has duly executed, sealed, acknowledged and delivered
this instrument as of the day and year first above written.

TowerCo [V LLC, a Delaware limited liability company

By: b'u q \]-J-
Daniel Hunt, its duly authorized Vice President and Chief Financial Officer

STATE OF NORTH CAROLINA

WAKE CO{.INTY

)
)SS
)

on this jlt day of hÐ,tcnhr, za!(betore me,
Notary Public in and for the County of Wake, State of Daniel

JILI Ë HARVEY
À¡OTARYPUBTIC

WAKE COUNTY

û,ly Comnrbsion Explns Þ

s ç,
North Carolina, personally

a

I{unt, Vice President and Chief Financial Officer of TowerCo IV LLC, a Delaware limited liabilitv
company, personally known to me, who did say that the foregoing instrument was Signed and Sealed
on behalf of the said Company and that as Vice President and Chief Financial Officer, Daniel Hunt did
severally acknowledge the execution of said instrument as the voluntary act and deed of the said
Company by its voluntary execution of the Assignment and Assumption of Option and Ground Lease
Agreement.

In Witness Whereof, I have hereunto signed my name and affixed my Notarial Seal the day and year
last above written.

Aiu f.Th-
NotafyþríUtic in and for
My commission expires:

Wake.CounW. State of North Carolinalbb \á'o¡ o
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ASSIGNEE (LLC) EXECUTION & ACKNOWLEpGMENT AS OENOVEMBER 1.2018:
In witness whereof:
The undersigred, pursuant to proper authority, has duly executed, sealed, acknowledged and delivered
this instrument as of the day and year first above written.

TowerCo 2013LLC, aDelaware limited liability company

By:
Daniel Hunt, its duly Vice President and Chief Financial Officer

STATE OF NORTH CAROLINA )
)SS

wAKE "o$fl"4øw )

on this -ffiry or flfißh:-, zog before me,

Notary Public in and for the County of Wake, State of
Í

North Carolina, personally Daniel
Hunt, Vice President and Chief Financial Officer of TowerCo 2013 LLC, a Delaware limited liability
company, personally known to me, who did say that the foregoing instrument was Signed and Sealed

on behalf of the said Company and that as Vice President and Chief Financial Officer, Daniel Hunt did
severally acknowledge the execution of said instrument as the voluntary act and deed of the said

Company by its voluntary execution of the Assignment and Assumption of Option and Ground Lease

Agreement.

In Witness Whereof, I have hereunto signed my name and affixed my Notarial Se¿l the day and year

last above written.

I(

Notary in and for W
My commission expires:

State ofNorth Carolina
à0è o
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EXHIBIT A

DESCRIPTION OF PARENT PARCEL

Being all of Parcel 2, consisting of 1.248 acres, as shown on that certain Plat of Survey for Milton
Sheerer Enterprises, Inc. and being of record in the Office of the Bourbon County Court Clerk in Plat
Cabinet C, at Slide 303.

6
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EXHIBIT B

DESCRIPTION OF PREMISES

An approximately 8,200 square foot portion of the Parent Parcel of the land, including all necessary
access and utility easements.
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E)GIIBIT C

TENANT LEASES

That certain Tower Lease Agreement dated December 3,2075,by and between Assignor, as lessor'

and Cellco Partnership dlblaYerizon Wireless, as lessee'
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PROPOsED CTNIER

12' DUST FRET CHIPSEAL

ACCESS ROAD

IÍfIH FABRIC UNER

FU.¡CE

o COORDNATT PO|NT LOCAÍION o PROJEC'T BENCHMARK

GENERAL NOTES:
1. AII EXISIING AND REOUIRED COUNTY RIGHÏ_OF_WAY AND EASEMENIS ARE SHOW\¡

ON 'IHE CO¡¡STRUCTION PLNS. S'IRUCTURTS SUCH AS WALLS, SIGNS, FENCES,

EUII'.DINGS, ETC. OR PLAI.ITS SUCH AS TRTES OR SHURBS SHAIL NOT BE PTACED

IN 'IHE 
RIGHT_OF_VIAYS OR EÁSEMÊNß WMOW PROPER APPROVAL FROM

EOURBON COUNTY.
APPROXII¡AIE LOC,AIION OF NAD 19EJ

LATITUDE: 38 12' 54.78"
LoNGÌTUDEB4 r4' 40.85"
MVD 1988
ELEVATI0N:806.34' AMSt

STA'IT PIINE COORDINA-TE

NoRTHT 260453.76
ÊASr: 1641944.84

NORTH:26049J.7578
ÊASf: 164224'7.3552
ELEVAIIoN: 81 L20

ZONE UYITS AS SCAI.fD FROM FEMA

RRU COI¡IIUNfÍY-PANEL NUI¡8ÊR

2loo',rtxD,rB, 0A]ED 06/15181
LOôA||ON: BEING lHE HICFESI Stl SPIKE

IN A UÎILITY PO-E 232' * EAS'I

2. O'I]1ER TìIAN SHOW\¡ ON APPRWED PLANS, GRAÐING OPERA'IIONS INVOLVING CU|NNG
OR RI.JNE SHAI.I- NOl BE AI.IOWEO WI'TÏIN BOURBON COUNTÍ RIGHT_OF_WAYS

AND EASEMENTS.

OF TNE PROPOSED LEASE ÀREA

o PARCEL lD NUMBER: 036-10-12-13-00
.IRIPLE 

CIIANCE I}WESIUEI{ß, INC. & MPLH HENSL.EY

DEED BOOK 260, PAGE 92

3. THE OWNER OR DEVELOPER SHALL PROVìDE THE CONTÌÆTOR WÌH Ð(ECUTED PIRMM
FOR COMMUNITY IDE¡INFìCATOI.I SIGNS, (F REOUIRED) ND I¡NDSCAPING, (IF REOUIRED]

TO BE PLACED IN BOUREON COUNTY RIGHT_OF_WAYS OR EASEMEI'ITS.

STANDARD SITE DEVELOPMENT NOTES:
1. ALL CONSTRUCTION TO BE IN ACCORDANCE W'I]I BOURBON

COUNT{ REGULA'IIONS.

PARCEL iD NUMBTR: 0J6-10-12-14-01
KY LODGING & DEVELOPMENI COMPAI{/,

INC DEED BOOK 293, P¡GE 705

2. CONTMCIOR ND/OR DEVELOPER SHAII BE RESPONSIBLT FOR

CONSIRUCIION & MAINTENÂNCE OF EROSION AND SED¡MENTA'IION

COIIÍIROLS DURING CONS'IRUCIION FOR PRO'IECTìON OF ANACINI
PROPMNES, ROADIIIAYS, AND IVA'IERII/AYS.

3. COMIRACIOR AND/OR DEVELOPTR ARE RÊSPONSIBLE FOR PROV]DING

SM FREE OF DRAII.IAGE PROBLEMS.

4. CONIRACTOR ND/OR DMLOPER SHAIL BE RESPONSIBI.T FOR

MANTAINING A PROPER 
'IMFFIC 

COI'TIROL PI-AN fOR PUBLIC SAFETI
ANÁCE}IT TO CONS'IRUCTION S[T. IHE 'IRAMC COIfiROL PIAN ITIUST

BE rN ACCoRDANCE WTH |-ATEST (MUTCD) EDfTroN.

5. ALL UNLMES WÌ]IIN ROADWAY SHAL! BE BACKFII.IED WTT STONE.

-À
Ìbu

GRAVTI $9

1.11
(mm

PARCTL lD NUMBTR: 036-10-12-015-00
BRENI & DIANNE GARRISON

DEt¡ B00K 263, PAGE 116 (u)
- ærd (m)

OVERALL SITE I.AYOLIÏ
(scArE: 1' = 5o'-o)

RilSWONMM

REIISIONS R/ cHK. B/l DAÏI

STowerCo
t000 v l.LErsroilE 0trvI

cqRf, NoRtlt c¡RqJM 27519

T tt-t-tt)

R.M. NACCARI 11-1-16
ENCITIBR¡NC ÂND CONSI'LIINO

æ9 IINDBN SÌXßBT, P.0. B0I ?08

rRltssw¡& Át 35173

PEoM: (205) 655-1{27 fÂ* (æ5) 661-902?

ffilnmnv ENcrNEEBrNc, rNc.

*- 
lcf0062 c1 l* Ás sH0wN l-^ cl

K10062 Sllï: EÂSI P¡R|S
P^R|S, l@{ru0ûù

rcwERC0

ovfiRAll, slï'¡t t.AYot.tT



IIEM

l5

QTY.

ff***n
COMMON MME

è

JIñIPRIß IÍIRGINU¡{^

BOT/tltlICAL Ml¡lE

EGU YU6 qHUI

RMSIONS
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srzElRElnqRKS

I.ANDSCåPE PLANT INFORMATION

tl
I

HIGH IIINDS.

sEr
T0TAL)
GRADE

SUBSOIL

Dow¡l

12'MlN. BELow PLATVI Pll

c0À/ER

MIN. HEIGHI UGHTLY COMPACTED

FINISHE¡ GRADE

4" ABOVE FINISHÊO GNME

CTNIER OF

SIDES DURING BACKNLLING ÏREE PLANTING DFTAL
oernmoNs 

------[ïlf-

cuT wtRE BASKÛ' 1/2
OF ROOf 8Â[L AND FOID

IREE NO'IES:

1. 'IRTI 
TO BEAR SAT¡Ê RTIÂIIOI,I TO RNEHED

GRADT AFIER SETTI.II¡ÐIT ÂS fI BORE IO
PRTVIO|ß ERADL
2. STAKE & GIJY ONLY IREES IN

LOCATToNS St SCEmB|.I
5. EI.IIIMIE SÂI,EER IN

BIÐ PI,Aù¡NNGS.

SUBGRADE

YII]H TOPSOIL M¡rIURE

RETJoVE BURLAP FRoM ToP 1/3 0F AAl.r
MULCH

RUBBER GAROEN I{OSE

GALVANTZED ANNEATÍD #10 VI|RE

SAflEI FL,AG fYP.
4: GALVÁNIZED 

.TURNBUCKI.T

CHK. Bf DA'IE

t TowerCo r

5000 vluErsroilE l)RM
c¡rY, N0RIH C¡RoUI{A 275t9

2'

-t-tb

11-1-16R.Iú. NACCARI

PER Lor{A oq$ | 18-04-7486A
OF FI¡OD ZONE

DA'IED

1

CMP

¿?

P!fFER

VARIÁßLE

.4 POSMoI{ }¡EIER CENTER

PROPOSED IMIJÍY RÁCK WNH

1PH SER!/|CE),

NEI,TA TELCO BOX

ACTCESS ¡. tT¡uTY EÂSE¡rINI
(1,E02.2E sq. tr.)

4r^.
k,

%ro

EASIN

coNc \o

/,

ENCIIIENWC AND CONSI,I,IING

2OS I¡NDBN STTßßT, P.O, BOX ?08

mussnu,ß, tI 351?3

PEoNE: (zffi) 655-142? FÂr (205) 661-902?

ffil nmnv ENGTNEERTNc, rNc.

-"'ryooo2_cl.l l* m suown

10. SEE SIEEI Dl.z FOR Dtst FruT OrpSTÀ REQUNflÐfis.
3

^*et 
1

K10062 SllI: EôST PÂR|S
Pris, KElfru0fi

m
Tot{FRC0

TIMOTHY
HARDY

1. BOUNDARY AND PROPOSED SÍIE FEAIURES ARE BASED ON 'I}iE SURVEY.

CONTÎACIOR SHATI IMMEDIATETY NOTFY THE ENGINTIR OF AI.II DISCREPNCIES
8ETWEil AC-TUAL NED CONDITIONS AND THIS DRAWNG.

2. CONÌRACTOR SITATL FURNISH ALL ¡.{ATERIATS FOR EI.TC'IRICAL SERVICE ÀS

o. 800 AilP INCoMING l0 MULII-IENANT MEftR CtNItR.
b. 2OO AMP FROM IJULTI-MEIER CENTER TO VERIZON UIIIJTY MCK.

3. GROUNDING OF AN'IENNAS MOUNIS, COAX, AND EQUIPMEIfi SHAIT BE N
ACCORDANCE WÍIH T-MOBII."E IVIREITSS SPECIFìCATONS.

4. ANY I'IATERIAI.S STORM ON SM SHALL BE STORED ¡N CTOSED OR COVERED
CONTAINERS AND ALL EXCESS II/ASTE Ii,IATERIAIS WLL BE PROPTRLY DISPOSED OF

5. ALL HARDWARE T0 8E SIATNT.ISS SIEEI- N0 pl¡tEp UûrL ÌO BE uS€D.

6. CoNIRÂCToR ND/oR DEVE-oPER SHAII BE RESPONS|EE FOR CONSIRUCTTON &
MAINTEMNCE OF EROSION AND SEDIMENIAIION COMTROLS OURING CONSTRUC'IION
FOR PRO'IECÍION OF ADJACENI PROPERNES, ROADWAYS, AI,{D WA'TERWAYS.

7. CON'IRACTOR ANO/OR DEVIIOPER ARE RÊSPONSIBLE FOR PROVIDING

SIÌE FREE OF DRAINAGE PROBLEMS.

E. CONTMCTOR IS RESPONSIBL.E FOR I|,{AINIAININC A PROPER TRAFFIC CONTROL
PLAN FOR PUBLIC SAFETY ADJACENT TO CONSTRUCTION SITE. ]HE]RAFFIC
CONTROL PIAN MUST BE IN ACCORDANCE WI'H KYrc DESICI{
STÁilDÁRI}S AI{D SP€CIRCåTOiE"

9. SETÐING & MULCHING OF ]}IE SÍIE SHÁIL BE ACCOMPUSHED AS
SOON ÁS POSSIELE AFITR COMPLETION OF TIIE SIÎE DEVELOPMENI.
IHE CONIRACTOR IS RESPONSIBI..E FOR PROVIDING & MÂINTAINING

N ADEQUAIE COVER OF IEGETATON OVTR THE SÍTE FOR ONE YEAR

DITAILED SITE I-AYOUT WITH I-ANDSCAPE
(scAII: f" = 20'-o')

0t{ lRfEs tm sHRUBs.



ITEM

4' CoMPÂCIED ts7
STONE HIH FABR¡C

UNER TO ÐflEND
1' BEIOND FT}.ICE

(mloqÐ.

NOTES:

1. BOUNDARY AND PROPOSTÐ SIIE FEAIURES ARE BASED ON Ï}iT SURIEY.
CONTRACTOR SHALL IMMEDIA]ELY NONF/ THE ENGINEER OF AI,{Y DISCRTPANCIES

BEIIVEEN ACTUAL FIEI¡ CONDIIIONS Al'lD THIS DRAWNG.

2. CONÌRACTOR SHÁIL FURNISH ALL MATERhIS FOR EL.EC'IRICAL SERVICE AS FOLLOWS:

o. E00 Al,iP INCoMING T0 MULï-IE\IAi¡T MEIER CINIER.
b. 2OO AÀ,IP FROM MULTI_IJEIER CENIER TO VERIZON IJTII.JN RACK.

3. GROUNDING OF ANIENNAS MOUNTS, COAX, AND EQUIPMENI SH¡LL BE IN

AæORDANCE IIIÍIÏ T-I.IOBILE ÍJIRELESS SPECIRCANONS.

4. ANY MA'IERIALS STORED ON SIIE SIIA|.T BE SÏORED IN CLOSED OR COVEREN

CONTAINERS AND A[ Ð(CESS T/ASTE MA1ERIALS IVILT BE PROPTRLY DISPOSED OF.

5. Atr HARD|yARE T0 BE STA|N|."ESS Sttll- ¡t0 PT.ÀTED ¡¡Er¡r'fo BE tßÐ.

6. COMIMCTOR ND/OR DEVELOPER SH¡LL BE RESPONSIBLE FOR CONS'IRUCTON &
MAINTEMNCE OF EXOSION AND SEDIMENTA'IION COT{IROI-S DURING CONSIRUCTION

FOR PRO'IECTION OF ADJACENI PROPERTES, ROADWAYS, AND IVA]ERÏIÄYS.

7. CONÌRACTOR AND/OR DEVELOPER ARE RESPONSIBLE FOR PROVIDING

SfiE FTEE OF DRÀNAGE PROEITMS.

E. CONTRACTOR IS RESPONSIBLE FOR MÀINTAINING A PROPER TMMC CONTROL
PL¡N FOR PUBUC SAFETY ATUACENT TO CONSIRUCTON SI'IE. ]]IE ]RAfFìC
CONTROL PLAN MUSI BE IN ACCORDANCE WIH KYTC DESreil
sl^r{D¡R06 a{D sPEctfl c¡rlot{s.

9. SEEOING & MULCHING OF IHE SM SHAIL BE ACCOMPLISHED ÀS

SOON ¡S POSSIBTE AFIER COMPI.EnON OF 'IHT SÍTE DEVELOPMEITI.

I]IE CONTRACTOR IS RESPONSIBL-E FOR PROVIDING & IIAINIAINING
AN ADEQUAIE CWER OF IEGEÏAÍION WER 'THE SM FOR ONE YEAR

PER|oD. oÌrE,lErn quRAñrE ËqirÐ oil tRtIs rlrD s]RrË.

UNLÍY RACX IIf}I
4 POSÍTION T4EIER CEI'IIER
(80f/y'120/2ßt, rPH $R¡Co,
¡lt{D 36'x36'tl2' Ntr A TE-co Box

I' W00D FU,¡CE

PROPOSED 12, $DE
DOUBI.E SANG GA]E

COMPOUND LAYOUT
(scAtt 1'= 10'-0')

m.)

FUÌURE
üRRM

ICE BRIDCE

VRUON

IlJÌIJRE
CåRRIER

fm.)

OF

fIJIURE \
CâRRIR

orP.)

PROPOSED

t96'M0N0P0|-E

PRoPoS[Ð ll'-6' x '19'-6'
VERIZOT,¡ CONCREIE RADIO EQUIPMEMT

PAD wfTH A 11'-6'¡ t4'-6" CANoPI

(1) 4'r WC CoNDTJTT FRoM Ð(ETrr{G
.ITTCO 

DEI'¡RCåIION POINT TO PROPOSED

IELCO BOX ON PROPOSO UNI.JTY RACI
(CONIRICTOR TO IER¡FY 'IELCO DEMÅRC)

IO PROPOSED

F1¡C

TIITH

cEr'lER r/200
FOR POTERON

E^t.|GED

LOAD

lmR
SIDE

IO IÆRIP POWER

POWER

AUP

REVIStoNS 8Y CHK. Bf DATE

f TowerCo
5000 vAurYsToilE Dfit\Æ

ctRY, t{oRI{ caRoJM 27519

T.L. HARDY 1 1 _1 -1 6

R.rv. NACCART 1 1-1-'1 6

n¡cnß8RING AND CoNSt[lttC

lRIrSSaII¡¡, ¡I 35173

PEOM: {2G5) S55-142? F¡e (20ã) 661-902?

ffil runnv ENcrNEERrNc, rNc.

-- Ky0062_c1.2 l* Ás sHonN l^- C1.2

KY0062 SllE: EASI PARIS
PIRIS, lG¡ruCrY

m
TOI'ERCO

COMPOIJND LÀYOIN



|tEt¡

ltoitoPotI
GtLVÁt{UE)

PROPOSED UGIÍÍNING ROD

IiANUFAC]URER SPECIFICA'IIONS

luGHtN[,¡c RoD itoT rc EmND 
^80\¡E 

tgg')

CE¡ftR 0F fÌJruRE TENNANT .l
---NTËilNAs é-red--d /icl ----?-

CEI{IER 0F FI.JTURE IENMM /l
- 

- 

-m¡-HÑ ö-l ast--a icL - ---P-
CEI'IIER 0F FUIURE IENNAñÌ ,l

- 
- 

-¡¡¡rr¡¡Ñ 
ô-l zst--a icL - ---P-

- 
CEI.IfER OF FLITURE TENNANT A-

- 
- 

-ruirÑ 
-o-r 

¡s;--o' Âêr - --V-

4
a
t¡

F

ë
É

¿

z
P

I n Ttt
WD FSICINC

MONOPOLE ELEVATION
(sctf: t'= 3o'-o)

REVISIONS ry CHK. BY DAIE

f TowerCo
50m VAU.tYslot¡E DRtt/E

c|nY, il()fitH cÆoJM 27519

T.L. HARDY 11_1_16

R.M. NACCART 1 1 -1 -1 6
ENGINEEI¡NC ANI' CONSIII,IINC

a)9 IINDEN SIttsE¡, P.0. B0I 708

lruswll,lE, ¡tr 35173

PE(INB: (205) 055-142? F¡* (205) 681-90e?

ffi nmnv ENGTNEERTNG, rNc.

--- 
KY0062_C2 l* AS SHoWN l-- c2

KY0062 S[f; EÄSI PÁR|S
PAR6, r@ÍUfft

m
fowERc0

TOüßR TLEVATION



IIEII

O GRoUND RoD

e cRouND R|NG AccEss potr{I

#2 Awc BARE INNED coppER tÌ¡RE
(sm/IolvrR cRouNDrNc)

. CADWEID CONNECIION

AWG BARE TINNEÐ COPPIR WRE ¡ CoMPRESSToN/MECHANTCAL CoNNECIoN
GROUND RING

RwÌStoNS TY CHK. TY DA'IE

f towerCo
5000 v¡llI'rslotlE DR'l!

ctRY, NoRIH C¡RqJM 27519

tt-t-

R.N/. NACCART '1 
1 - 1 -.1 6

roP 0F 6' PVC P¡PE CiAp, FLUSH v Ft{BrE} TAPE

GROUND SIINGER TO RETCH TOP
WELL AND 3E BENI OVER INSIDE

OF 'IEST

CÄDr¡llED mE
CIEAI'J SAIJD 30'

1'x4' SLoT lN 6' SCH. 40 ryC PIPE

GROUND CONDUCTOR, SIZE

f2 ilnE ¡Xr{Ð @PPER cRor't{)

5/8'¡ 10' CoPPER C|AD GRoUND RoD (SEE NOrES)

(GRoUND RrNc ACCESS PotNr)
vEmFY tv,/ PROTECT t¡AMGtR
FOR NUMBN Al'lD LOCåTONS

O{LL-OUT NOTES:

fò #z rwc souD BARE coPpER TowER GRoUND RlNc. tNstArr (J) cRouND RoDs (MtN.) sp¡cÐ 11 Fr. (ütN.). MAINTAIN 2 Fr.v (Mr[) FRoil mcE 0F ToWER FoUNMTìoN.

o rowen eonou cRouND BAR. TovlER cRouND BARS sHA[ 8t COppER. (nEnn r0 SHtEt @ FOR EtA!)

@s1+'ø , ro Fr. copptR ct-AD GRouND RoD(s). cRouND RoDs To BE pLAcED AppRox. Evtry 2o'.

(î) eoNo cps ANIENNAS, DrscoNNEcT slvtTcH, MtscÊLrANEous MEriltc EQU|PMENI coNDutis AND At¡y MtscEt-i¡NEous LtFnNc

- H00xs T0 cRouND RrNc vl/ #2 Allc souD BARE ÏNNED coppER [/tRE.

(Ð #2 
^wc 

soLtD BARE INNED coPPER tvrRE FRoM IcE-BRDcE/H-FMME suppoRl posT To'torlER GRouND RtNc oR EoutpMENTv 
cRoùND R|NG (TYP.)

/î\ #2 VB-DING CABLE JUMPER TO GA'IE PIPE CONNECMR. GROUNDING CABLT SHÄII BE ATTACHED IN A MÄNNER WERE fT WILL NO-T\:/ BE SU&IECIÏD TO slMIN IVHICH MAY CAUSE DAMAGE WHEN GA'IE IS FULLY OPENED.

@ gz rwc soLrD BARE INNED coppÊR uRE FRoM Tot,lER/EourpuErff, pAryprArroRM GRouND RING lo FENçE po51. B9ND

- CoR¡¡ER FENCE PoS (WP.)

@ #z nwe souD BARE INNED coppEn wRE To TELco DEMARcATIoN srua up LocATtoN (ALLow 6 n. slAcl()

@ enovroe cRouND RrNc ÅccEss pottl FoR FUtuRE cARRIERs (coNIRAcToR To lERrFy V TowERco).

@ enouNo TonER cRouND RtNc To TowER cRouND BAR (30' BELow GRAÐE, m.).

ENCIilEERINO ¡NI' CONSÛLÎÛC
20s ¡INDEN SlXBEr, P.0. BoX 708

mussvlu,E; ü, 35173

PEoM: (206) 655-1427 tr¡* (m5) 861-90e7

ffi u.mnv ENGTNEERTNG, rNc.

*" 
KYoo62 cl l* Ás sHot'JN l*- Gl

XY0062 SllE: EÆl PARIS
PARß. IGTTUCff

m
TorvERc0

GNOI'NDING TAYOUT



[ET,!

q Gf,ouo(r$ i21

1o

GRqDO
t21

1'

2

<*
és
¡c
nõc.Q

É

Gtor.iD
rf trr{)

6
*ã

q_:

;Ë
=â€E
EB

ãe

¿E

Fd

S-

€:
=eId

4õs{

ø
B

1',
ttil

l0 $ñæntÊ rnfl
1Ae ût
ffi

Jc
1/2'¡ilnrar
JrÆ (fi?)

GnûJto0cr aÃ
d
t0

OR

slFEllnÉ)
ú(m.)

Jr Ja slR¡nxG ril
[G¡ ¡UflEN
rþ uß 0mÐ 0x olnr)

TOP GROUND BUSS &qR DETAIL TIID GROUND BUSS BAR DETAIL BOIIOII GROUI{D BI'ss BAR I}TTAL
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aÆ FqxÐ f cdx
ñfi s 0E ãD Ff.
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SECNON A-A SECTION B-B sEclloN c-c
t2m
ffi
t-ffi
GRüJiO IiE

TYPICÂL AI'¡ÏEN¡IA SECTOR YilRING DIAGRAil

CELL SÍTE GROUNDING INSTALI.ATION NOTES AND DETAILS:

't. ¡u ElrI üürT tü GRd¡DC m Cü¡uctæ ru E nÞ fo Ë mtD
SËE Æ æü AG.

¿ tffi-srED ¡xr}-ünn æûþ $ll! E IEED il X¡ Cot0BtþF.
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NOIE:
ONLY USED FOR
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ITTM

2' r.ÂYrR 0F Í 57
UMESÍoNE (RottrD

CRUSHED

AND COI,IPACTED)

I¡YER 0F f610
UMESIONECRIJSHED

(RouID AND CoMPACTED) FENCINC

FABRIC

(rs00x) RoAD
UNDER ATI

GMNUI,AR SURFACES,.IYPIC¡L 
AtL CONDMONS. COMPOUND

I'AIERIAL
DETAILSEIfCI FILL

GRADE

COMPOUND AREA MATERIAL coMPouNp coRNER PROFTLE (TyptCAL)

NO'T TO SCAL.E NoT 
-r0 

scAt.E

(Rn"D VERTFI

ROO SI,RFICE IO BE
D{ET FRÍE CHIPSzu ffT KYIX]I

coilForutilG f0 ¡Ætfio l¡ 316

^l{D 
REQTJtRatEilIS SÊørot{ 806.05

ROAD &qSE,
OF RIGHT OF

ROCt( USED

1 WAY TO ADHERE 10
FDOÍ STAI'IDARD SPECIFICATIONS
901-14, 901-2 AND 90't-3.

(sEE SHCr Dl.2 FoR CN{PSEÂL RfaURna${S)
2Z SLOPE 2I SLOPE

M'IE
AII ÜORK VII¡HIN IHE RG+ÍT OF
ff firc 2013 SIA{0 n06 N0

mY (ß0.w) r0 8E DoNE
SPECtFtc¡1t0t6

AII
ÂLl

ROAD FAERN UNÐER
SURFACES, TYPIC¡L

CONDfTþNS.

sEt"Ecr nLL (suB-cRADE)

GRADE

GRAVEL IURMROUND & ACCESS ROAD

NOl TO SCAL"E

1.) RoLl- AND CoMPACT AtL RoCKEo AREÆ.

2.) SUITABIT FILL MATERIAL SHAII BE COMPACTED IN PLACE AT AN ELEVA'TION OF 6'
ABOVE EXISTING OR SURROUNDING GRADE BEFORE FABRIC AND ROCK IS PUT IN PI-ACE,

æ ru wÆE wI ru Fel ß
REVIStoNS BY

-------r------
cHK. 8Yl DAÌE

S* towerCo
5000 v¡ltIl$d€ milt

ffi, toRiH mM 275t9

-1-16

R.M. NACCART 11-1-16

æ*,,,0

lÏ¡
&#

2'r

z

e

t
E

-%
FIL'IER MATERIAL

TO BE FOL"OED & BURIED TO

fiE BOTOM OF
4' ¡ 12'IRENCH
(DITCH WÍTCH STANDARD

TRENCHER firDtH)

SILT FENCE DEÍAIL

NoT t0 scAt-t

I{OTÑ

1. SILT fENCE SHOULD BE INSPECIED AFIER EACH RAINFATI AND SEDIMENT DEPOSITS

MUST BE REMOVED I/HSI THEY REÁCH 1/4 I}IE HEIGHT OF THE fENCE.
2. FABRTC SHÁLL RETA|N 85% 0F S0l- BASED 0N STEVE NALYS|S, BUT NO-I TO BE

RNER I}IAN OPENING S¡ZE 70.

ENGINE8S¡NC ¡ND CoNS['I,Î]ÙC
ãr0 IJMEN Sltßßr, P-0. EoI 706

ÎÌtßsvllla, ¡I 351?3

PE0M| (2115) ûß-t1gi tllr, 121,5) 88r-002?

HÄRDY ENCINIERING, INC.

*- 
KYoo62 D1 l* Âs sHowN l*" Dl

fi0062 SltE: EASI PARIS
iln6, l€{nJclfi

TOWERCO

SITE DNTAIIS



IILM Rtvls oNs BY CHK. BY DATE

i TowerCo
5OOO VALEYSTONI DRUT

CARí, NORTI] CÅROLM 27519

T.L. HARDY 1 1 _1 _1 6

R.M. NACCART 1 1 -1 -1 6
ENCINEERING ÄND CONSULTING

209 IINDEN STTBET, P.O. BOX ?f)O

IÌUS$IIù8, ÂL 351?3

PnoNE: (205) 655-14â? F¡X: 1205) 661-902?

HARDY ENGINEERING,

""" lctoo62 D1.2 ""' ts slowrtr ^ - D1.2

KY0062 SITE: EASI PÂRIS
PßIS, KEMUCÛ

'to\¡/ERc0

TIMOTHY L.

HARDY

q

i ¡.,¡;[ i !¡d.;; : n;;.;

.. r"'r'.,.,*,r'',i: , ,-
\ri\ú\id.!úL:4&k,r$¡,:_!.-..1--

tdk!il¡ tu'c r rGie rq r{* r¡ü .ilÞ:rr.

r È {(¡ r\r 
^ 

¡f i 4dtr i !kr, d rh 
'.d

rlrôrnLn úrnú{i¡rd\

DUSÏ FREE CHIPSEAL REQUIREMENTS

ri¡ n<¡ ì,! trd I i!!fd \¡¡Þ!



ITEM

¡lrlÆilEtcl{lr6roq) C"À]E OPENINC
FtoGI 10 lt{E 2'r4' CnoSS

ERmr wÍH rom scFrr (m.)
PROREÐ SÍE SGilIGE

gfET DZI FOR

Pßw¡Cí FÐtCf
ArTtolED I0 A 2'
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ürH t00I) stEEr
¡ûrFrER rfi (Ì?.)

HEAW il'TY
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GÆÐ TTP.

NoT l0 scÂr.I
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Q ¡'-0" posT cENTER To cilrER (MÐ(.) E EüCFüN qfsEmr
r6T¡¡f 1'¡ó' t0 TÌ€

SADOT.E

POST
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NOTICE

SIGNAGE DITAIL 1 SIGNAGE DffAIL 2

NOÏE
SIGNS TO 8E MOUNTED ON THE

OUTSIDE OF ACCESS GA'IE 
'IO 'IIIE

PROPOSEÐ/EXFTING COMPOUND.

]RTSPASSING

SIGNAGE DIIAIL 3
ÊMRGENCY SIG.T'¡
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SIGNAGE DflAIL 4
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NOTES:

1.) At! UNDERGRoUND Coa.¡DlJtT EXCEPT RßD IEIMC Sru EE SCHEDUT.I 80.
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ELECIRIC¡L 
''ND 

IELCO SERVICE NOIES:

1. SEMCE Po$'ER T0 S|TE SHALL BE 800 AMp 120/240Vñ,60H2, StNctI
PHASE.

2. COI'¡IRACTOR SHÁII COORDINA'IE W¡TH UTILITY COMPAI.¡Y BEFORE THE STARI OF
CONSTRUCTION. POU/ER & IELEPHONE CONDUÍT SH¡LL BE PROVIDED AND INSTALI,ED
PER IJTLITI REQUIREMEI.IIS.

3. REFER TO MANUFACTURER,S DRAWNGS FOR COMPL"EIE INIERNÂL WIRING AND
ARRANGEMENT OF POWER PEDESTAL AND INIERNAT'IELCO TERMIML BLOCK.

4. ALL SERVICE EQUIPMENT AND INSTATIA'IIONS SIIA].1 COMPLY IVITH THE N.E.C.
ANo UTIUIY CoMPAI'IY ANo LoCAL CoDE REQUIREMEI{IS.

5. ALL CoNDUÍT EUS T0 BE 90 RtGtD GALVANTZED STEEL (CRS) FOR CONDUIS
LARGER'I}IAN 1".

6. AI,I EXPOSED CONDUÍT TO BE GRS OR SCH, 60 PVC UNLTSS O'THERIVISE

NO'ITD.

7. UNITSS NOTED O'IHERWSE, USE GRS OR SCHEDULE 80 PVC CONDUII- ABOVE
GRADE & ERS OR SCHEDULE 40 PVS CONDUIT BELOW GRADE. TRANSIIIONS
BEIìIiEEN GRS OR SCH. 80 PVS CONDUIT & GRS OR SCH. 40 PlS CONDUIT SHALL
BE MADE v GRS CoNDUrl ÊLL'S 0R 90'S AL C0NDUÍTS 1' OR t_ARcER BELOW

GRÆE. UNOERGROUND CONDUITS SHAI BE O A MIN. OF 24" BELO'¡I ROUGH

GRADE. (CoNDUnS Nor CRoSS|N0 ACCESS GAIES 0R VEHTCU ÀCCESS ROADS).

8. CONNECT NEUIRAL TERMIML IN DISCONNECTNG DEVICE TO GROUND ROD.

9. NOALOX IS TO BE USED FOR DISSIM¡LAR METAL CONNECTIONS. ONLY STAINLESS
STEEL OR PLT$C IS TO BE USED NEN TO GATVANIZED S'IEEL

10. ALL UNUSED CONDUIT ENDS WIL BE IURNED UP AND CAPPEO TO PREVENI
OEBRIS FROM EI"IIERING IHE CONDUIT CAUS¡NG BLOCKACE TO CÆLE.

11. CONÌMCTOR TO INSTAL PULLS'IRINGS IN AI'II UNUSED CONDUT.

12. P0IVER & IELCo: lN CASES VIHERE CoNDUIT BENDS EXCEED 360 TNSTALL A
WEAIHERPRooF lJ"x24' IRÆF|C RAIED PULLBOX '¡v/ UcHTWEtcHT CONCREIE
COVER FLUSH W/ GMDE.

13. LABEUNG: ALL ENCLOSURES TO BE LÂBETTD TOWERCO" USING BLACK
LENERING ON WHÍTE IAPE. TAPE ÍO BE PERIIANENT UV AND IVEATHER RESISTANT

AND A MrN. 0F 3/4' WDE.

14. ALL IRANSITIONS AT AI CONCRETE PAOS OR EQUIPMENT PIA'IFORMS OR
EQUIPMENT PLATFORMS OR EQUIPMENI PI.AìTORMS OR EQUIPMENT PLA'ITORMS TO

BE MADE WIH i/EIAL t3s.

15. 3, ALL GROUNDING AND EI¡CTRICAL TRENCHES ARE TO BE COMPÄCIED TO A
NRM AND STABLT CONDÍTION.

16. CONDUÍT ROUÌINGS ARE SCHEMATC, CONIRÁCTOR SHALL INSTALL CONDUITS SO
THAT ACCESS TO EQUIPMENT IS NOT BLOCKED.

17. T}IE CONTMCTOR IS RESPONS¡BL-E FOR PROPERLY SEQUENCING GROUNDING
AND CONDUIT INSTALLATON SO AS TO PREVENT ANY LOSS OF CONTINUIII IN
THE GROUNÐING SYS]EM OR DAMAGE TO 

'IHE 
CONOUIT.

CHK. RI DAIE

rþTowerCo
5000 v ltIlSTot¡E ¡)RtvE

ctRY, r{oRm c4R0}{ 27519

GK)UililIIG i{OIES

1. LUGS SHALL BE ATTACHED TO BUSSES USING BOLTS, NUTS AND LOCK/FLAT WASHERS. NO

'¡VASHERS 
ARE T0 BE ALLOWED BEni/Eu.l IHE ITEMS BEING GRoUNDEO.

2. SURFACE CONNECTIONS SH¡LL BE MADE TO BARE METAL. PAII.ÍìTD SURFACES SHATL BE
FII"ED TO EI'¡SURE PROPER COMTACT. APPLY NON-OXID¡ZING AGENI TO CONNECTIONS.

3. GROUND CONDUCTOR RUNS SHALL BE SIRAIGIIT AS POSSIBLE WTH AN 8 INCH MINIMUM

MD¡US FoR #6 C01,{0UCÌ0RS AND 12' FOR #2 AND LÂRGER CONDUCTORS.

4. HARDTVARE (r.E. NUTS, BoLTS, WASHERS, ErC.) tS TO BE STANUSS SLEL.

5. GROUND COAXIÁL CABLIS AT P0INT SHOlvN 0N GROUNDING RISER O|AGRAM 
'¡VITH

MANUFACTURER'S GROUNDING KÍTS.

6. AU GR0UND C0NNECTI0NS UNDERCROUND SHALL 8E Ð(OÍHERMIC WELD; ÆOVE GROUNO

CAN BE MECHANICAL OR EXO-THERMIC CONNEC'IIONS.

7. GROUND RING, COMPRISED OF #2 BARE TINNED SOUD RADIAL coPPER CONDUCTOR, SHATI
HAVE A MINIMUI4 OISTÁNCE OF 24' FROM THE S'IRUCTIJRE AND BE BURIED Ä MINIMUM OF 30'
BELOW GRADE.

8. CADWEL"o GRoUND RoDS T0 GRoUND RtNc. RoDS T0 BE 3/4'ø x 10'-0' CoppER CLAD

STEEL W'IH COPPER JACKET OF NOT LESS TAN O.O1 INCHES THICK. IHE TOP OF GROUND ROD
SHALL ÐfiEND NO MORE THAN 6 INCHES ABOVE THE BONOM OF THE 

'IRENCH. 
GROUND

ACCESS Po[fÍS SHATL BE pt-ACED 0N top 0F GRoUND RoD Orp.)

9. INTERCONNECT OUTDOOR EQUIPMEI.I GROUND RING ANO TOWER EROUND RING III-ftI
EXO]HERMIC WEI.D.

10. INSTALL GROUNDING KIT. BOND COAXIAL CABLE OUTER CONDUCTOR TO GROUNDING
CONDUCTOR.

1I. INSTALL GROUND RODS ON GROUND RING AT NOT LfSS'IHAN 11' II{TERVALS. BOND
GROUND RODS TO FENCE POSTS AT CORNER POSTS AND GAIE POSTS.

12. ATI GROUNDING SHATL COMPIY WTH IHE NATIONAL ELECAICAL CODE (NEC) AND THE

TATEST EDtTroN 0F NÁÏoNÄL FIRE pRottcTtoN ASSoC|ATìoN (NFPA) 780, APPRoVED By LOCAL
AUTHORITY.

13. A].1 CONDUCTOR CONNECTIONS SHALL UTIUZE A}¡ ANTI_OXIDANT COMPOUND. A COPPER
(COPPER COLORED) BASED COMPOUND SHAII 8E USED ON ALI COPPER TO COPPER

CONNECTIONS. A zINc BASED (GRAY COLORED) COMPOUND SHALI BE USED oN AtL coPPER.TO 
SIEEL CONNECTONS.

14. GROUND WIRES sHÀLL BE f2 BARE TINNED SOLID COPPER CONDUCTOR FOR BONDING
CONNECTONS UNIESS OTHERII/ISE NO'IEO ON PLÂNS.

15. DOCUMENT CROUND RING INSÍAIIATION AND CONNECTIONS WTH PHOIOGRÂPHS PRIOR TO

BACXFITIING SM. PRESENI PHOTO ARCHNE AT SM "PUNCH LIST' WAI-K TO TOIVERCO
REPRESE¡ITATIVE

16. fHE E¡TNRE SÍSTEM SHALL BE SOLIDLY GROUNDED USING PROPERLY EONDED GROUND
CONDUCTORS. RECEPÍÂCLES AND EQUIPMENI BRANCH CIRCUìTS SHAII- BE GROUNDED I'/ITH

EQUIPMENT CROUNDING CONDUC'TOR RUN IN IHE CIRCUIT'S CONDUIT.

17. PERFORM Il]E GROUND RESISTANCE TESI ON EÂCH RING PRIOR TO BONDING THE RINGS
'IoGEIHER tN (2) pucEs ustNc IHE THREE polNT FALL MErH0D, TEST ÁND vERtFy THAT
IMPEDANCE DOES NOT EXCEED 5 OHMS TO IHE GROUND. THE REPORI SHAII BE SENT TO
TOWERCO, LLC REPRESENIAIM AND INCLUDED IN ALL CLOSE-OI'T DOCUME¡ITS.

18, GROUND BUS BARS @ GROUND LIVEL SHAI,I BE COA'IED WITH COID GALVANIZING
COMPOUND.

19. Ð\¡CLOSURE GROUNDS ARE LOCA.IED ON THE TOIVER LEFT SIDE oF THE ENCLoSURE.

T.L. HARDY 11-1_1ô

R.[/. NACCART 11-1-'1 3

2. CON'IRACTOR SHALL CORE DRILL IHROUGH SHEL'IER WALL

AND PROVIDE WEA'II]ERPROOFING FOR ALL CONDUITS ÍHAT
DON,T HAVE A PENETRATION.

ELECIRNAL NOIIS:

1. rF coNDUrI RUNS HAVE MoRE IHAN (4)-90" ruRNs, ÌHEN
+iE CONTRÁCTOR IUST INSTAII PULL EOXES AS NTTDED.

3, ALL EQUIPMTIû II.ISTALLTD ON 
'IHE 

H-FRAMES SHALL

MAINTAIN A MINIMI,, OF 5'-0" CI.TARANCE TO AII FENCES.

4. ATI UNOERGROUND CONDUÍT INSfAIITD UNDER VEHICLE
ACCESS ROADS AN] CROSSING CONFINES OF ACCESS GAT
AREA SHALL BE 4:. BELOII ROUGH GRADE.

5, Ii{ÁJNTAIN MINIMUM 12" SEPAMTION BEMEEN POWER,
.IELEPHONE 

AND PPING. ALL CONDUIT/PIPING SHA.L BE

BURIED MINIMUM 24' BELOW ROUGH GMDE.

6. SIGML IIIRING SHÁT.L BE CAT_s.

7. WRING DEVICES AÈID EQUIPMENT SHALL BE UL LISTED AND
SPECIFICATION GRÁDE.

8. FUSES ARE NoT A-LoWEo; CIRCUII BREArcRS oNLY.

9. ALt CONDUIT CONSTRUCTON SHAI.! BE IN ACCORDANCE
'rHE 

MTToNAL EL"ECIRTCAL CoDE 2005 (NFPA 70).

10. UNTISS ]HT SER/ING UTILIry REQUIRTS O'IHERI,VISE:

THE SERVICE ENTRÂNCE HEAD ON THE UTLIY POIT
lS T0 BE 18 FI. Æ0!E RNISHED cRñE w/ 3/a'
GALVANIZED EYE_3OLT 1 -0" ABOVE IIEA]IIERHEAD.

ffcIN88ilNC Át{D CoùSmlNc

rnFsiwr,& tI, 351?3
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EIECTRICAL SPECIRCATON NOIES

O8TÄN PERMIIS AND PAY F€ES RELATED TO ELECTRICÁL WORK

PERFORMTD ON IHIS PROJECT. DELIVER COPIES OF ALL PERMITS

TO TOIIERCO REPRESENTAìM.

2. SCHEDULE AND ATfEND INSPECTONS RELA'ITD TO ELEC'IRICAL IVORK

REQU¡RED Bf JURISDIC-T¡ON HAVING AUIHORÍIY. CORRECT ND PAY

FOR ANY WORK REQUIRED IO PASS ANY FAILED INSPECTION.

3, REDLIÑED ¡S_BUILTS ARE TO BE DELÍVÊRED TO TOWERCO

REPRESËNTATIVE.

GEI{TRII NOTES

4. FURNISH AND INSTALL THE COMPI.TE ELECTRICAL SERIICE, CABLT
TRAY, TELCO CONOUII AND GROUNDING SISIEMS.

5. ALL WORK SHALL BE PERFORMED IN STRICT ACCORDÁNCE WTH ALL
APPLICABLE BUII.DING CODES AND LOCAL ORDINANCES, INSTALI.ID IN

A NEAI MANNER AND SHALL BE SUBJECT TO APPROVAL BY
TOIVERCO, LLC REPRESEMATIVE.

6. CONDUCÌ A PRE_CONSIRUCTION SITE VISIT AND VERIFI EXISI1NG
SITE CONDMONS ÆFECTING TìIIS WORK, REPORT ANY OMISS¡ONS

OR DISCREPANCIES FOR CLARIRCATION.PRIOR TO'IHE STARI OF

c0NstRUcTt0N.

T.PROTECT ADJACENT SIRUCTURES ÁND RNISHES FROM DAI,IAGE.

REPAIR ÌO ORIGINAI- CONDITON ANI DAMAGED AREA.

8. REMOVÊ DEBRIS ON A DA|LY BASIS. DEBRIS NOI RTI¡OVED IN A
TIIIELY FASHION $/ILL BE REMOVED BY OTHERS AND IHE
RESPONSIELE SUBCONÌRACTOR SHATT BE CHARGED ACCORDINGLY.

REMOVAL OF DEERIS SHAIL HE COORDIM'IED l¡TH TOWERCO, LLC'S
REPRESENIAIìVE. DEBRIS SHAL! BE REMOIED FROM IHE PROPERTY

ANO DISPOSED OF I.EGALLY. USE OF THE PROPERTY'S DUMPSTER IS
PROHIBITTI}.

9. ALL CONSTRUCTON SHALL BE INSPECTED Al'¡D APPROVED 8Y IOCÁL
AUTHORITES.

10. MATERIAIS SHALT BE NEII/ AI{D CONFORM TO THE APPUCABLT
STANDARDS ESTABUSHED FOR EACH ITEM BYÌHE ORGANIZA'IIONS
USIED BELOW:

-AMER|CAN SoCtEry FoR IESnNc AND MATERIAIS (AStìr)

-UNDERIVR|TERS |_ABoMToRÍ (UL)

-NATIOML ELEC'IRICAL MÁNUFACTURING ASSOCIÂTION (NEMA)

-AltERrcAN STANDARoS AssoctÂToN (ÆA).


