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April 10, 2014

Melanie A. Bachman
Acting Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Request of Cellco Partnership d/b/a Verizon Wireless for an Order to
Approve the Shared Use of an Existing Tower at 2365 Long Hill Road,
Guilford, Connecticut

Dear Ms. Bachman:

Pursuant to Connecticut General Statutes (“C.G.S.”) §16-50aa, as amended,
Cellco Partnership d/b/a Verizon Wireless (“Cellco”) hereby requests an order from
the Connecticut Siting Council (“Council”) to approve the shared use by Cellco of an
existing telecommunications tower, owned by Crown Castle (“Crown”), at 2365 Long
Hill Road in Guilford, Connecticut (the “Property”). Cellco requests that the Council
find that the proposed shared use of the Crown tower satisfies the criteria of C.G.S §
16-50aa and issue an order approving the proposed shared use. A copy of this letter is
being sent to Guilford’s First Selectman, Joseph S. Mazza. The Property is owned by
James J. and Janice M. Ward.

Background

The existing Crown facility was approved by the Council in Docket No. 238
and consists of a 180-foot self-supporting monopole tower. The tower is currently
being shared by Sprint at the 178-foot level, AT&T at the 167-foot level, and T-
Mobile at the 155-foot level. Equipment associated with the wireless carriers’
antennas is located on the ground within a 40’ x 60’ fenced compound and a 100’ x
100’ leased area.
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Cellco is licensed by the Federal Communications Commission (“FCC”) to
provide wireless services throughout the State of Connecticut. Cellco and Crown
have agreed to the proposed shared use of the 2365 Long Hill Road tower pursuant to
mutually acceptable terms and conditions, and Crown has authorized Cellco to apply
for all necessary permits and approvals that may be required to share the existing
tower. (See Owner’s authorization letter included in Attachment 1).

Cellco proposes to install twelve (12) antennas at the 145-foot level on the
tower. Cellco will also install three (3) remote radio heads (RRHs) behind its 2100
MHz antennas. Equipment associated with Cellco’s antennas and an emergency
generator will be located inside Cellco’s 12 x 30” shelter located within the existing
fenced-compound. Included in Attachment 2 are Cellco’s Project Plans showing
limits of the facility compound and Leased Area, the location of all proposed site
improvements, and a tower elevation drawing.

C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a
proposed shared use, “if the council finds that the proposed shared use of the facility
is technically, legally, environmentally and economically feasible and meets public
safety concerns, the council shall issue an order approving such shared use.” Cellco
respectfully submits that the shared use of the tower satisfies these criteria.

A. Technical Feasibility. The existing tower with certain structural
modifications is capable of supporting Cellco’s antennas and related equipment. The
proposed shared use of this tower is, therefore, technically feasible. A Structural
Modification Analysis Report is included in Attachment 3.

B. Legal Feasibility. Under C.G.S. § 16-50aa, the Council has been
authorized to issue orders approving the shared use of an existing tower such as the
Crown tower in Guilford. This authority complements the Council’s prior-existing
authority under C.G.S. § 16-50p to issue orders approving the construction of new
towers that are subject to the Council’s jurisdiction. In addition, § 16-50x(a) directs
the Council to “give such consideration to other state laws and municipal regulations
as it shall deem appropriate” in ruling on requests for the shared use of existing tower
facilities. Under the statutory authority vested in the Council, an order by the Council
approving the requested shared use would permit the Applicant to obtain a building
permit for the proposed installations.

C. Environmental Feasibility. The proposed shared use of the Crown
tower would have a minimal environmental effect, for the following reasons:




ROBINSON & COLE.w»

Melanie A. Bachman
April 10, 2014
Page 3

The proposed installation of twelve (12) antennas and RRHs at
the 145-foot level on the existing 180-foot tower would have
an insignificant incremental visual impact on the area around
the existing tower. Cellco would be the fourth wireless carrier
to share this tower.

All of Cellco’s improvements will occur within the existing
facility compound. Cellco’s equipment shelter will be located
in the easterly portion of the compound. Ground disturbance,
for the installation of the concrete pad associated with the
shelter, will be minimal and would not require the removal of
any trees. Cellco’s shared use of this tower would therefore,
not cause any significant change or alteration in the physical or
environmental characteristics of the Property.

Noise associated with the equipment shelter’s air conditioning
(“A/C”) units was evaluated for compliance with State and/or
local noise standards. According to the Noise Compliance
Study included in Attachment 4, noise from the shelter’s A/C
units will not exceed State and/or local noise limits. Noise
associated with Cellco’s emergency back-up generator is
exempt from State and local noise standards.

Operation of Cellco’s antennas at this site would not exceed the
Maximum Permissible Exposure (“MPE”) standards adopted
by the Federal Communications Commission (“FCC”).
Included in Attachment 5 of this filing is a worst-case Radio
Frequency (“RF”) emissions calculation that demonstrates that
the existing Sprint, AT&T and T-Mobile antennas together
with the proposed Cellco antennas will operate well within the
FCC’s standards.

Under ordinary operating conditions, the proposed installation
would not require the use of any water or sanitary facilities and
would not generate air emissions or discharges to water bodies
or sanitary facilities. After construction is complete the
proposed installations would not generate any increased traffic
to the Crown facility other than periodic (monthly)
maintenance visits to the cell site.
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The proposed shared use of the Crown facility would, therefore, have a minimal
environmental effect, and is environmentally feasible.

D. Economic Feasibility. As previously mentioned, Crown and Cellco
have entered into a lease for the shared use of the existing tower on mutually
agreeable terms. The proposed tower sharing is, therefore, economically feasible.
(See Attachment 1).

E. Public Safety Concerns. As discussed above, the tower is structurally
capable of supporting Cellco’s full array of twelve (12) antennas, RRHs and related
equipment. Cellco is not aware of any public safety concerns relative to the proposed
sharing of the existing Crown tower. In fact, the provision of new and improved
wireless service through shared use of the existing tower is expected to enhance the
safety and welfare of area residents and members of the general public traveling in
and through the Town of Guilford.

Conclusion

For the reasons discussed above, the proposed shared use of the existing
Crown tower at 2365 Long Hill Road in Guilford satisfies the criteria stated in C.G.S.
§ 16-50aa and advances the General Assembly’s and the Council’s goal of preventing
the unnecessary proliferation of towers in Connecticut. The Applicant, therefore,
respectfully requests that the Council issue an order approving the proposed shared
use of the Crown tower.

Thank you for your consideration of this matter.
Very truly yours,

A ///7///22 o5

Kenneth C. Baldwin

Enclosures

Copy to:
Joseph S. Mazza, First Selectman
James J. and Janice M. Ward
Sandy M. Carter




ATTACHMENT 1



RE:

3530 Toringdon Way Tel: 704-405-6623
Suite 300 Fax: 724-416-6591
Charlotte, NC 28277

April 3, 2014

Crown Castle Letter of Authorization (LOA)

Crown Castle, does hereby authorize Verizon Wireless (“Verizon”) and its authorized contractors/agents to act as
“Applicant” in the processing of all applications, permits, research and other related activities associated with the
processing, planning, design review, permitting, entittement and construction of additional equipment, antennas and site
improvements for the Crown Castle existing wireless communications facility described as follows:

Customer Site Crown Castle Site
Name: Guilford 4 ID Number: 876381
2365 Long Hill Road :
Site Address: Guilford, CT 08437 |  CTowWn cas‘,':aﬁ::e, WARD

This authorization is fully contingent upon Verizon’s authorized contractors/agents’ compliance with the following
conditions:

1.

By Crown Castle:

Crown Castle must review the application prior to submittal. Crown Castle must be provided all applications,
narratives, drawings and attachments at least 72 hours in advance of their submittal to the locality. Use of email
and electronic attachments is encouraged. A Crown Castle Zoning Subject Matter Expert (SME) will review and
provide written comment to the customer within 48 hours of receipt of a complete set of application materials. [f
Crown Castle indicates that changes are required, submissions shall be altered in accordance with Crown Castle
comments prior to submission to the locality. Verification of corrections should also be accomplished via emails
and attachments.

In no event may Verizon encourage, suggest, participate in, or permit the imposition of any restrictions or
additional obligations whatsoever on the tower site or Crown Castle’s current or future use or ability to license
space at the tower site as part of or in exchange for obtaining any approval, permit, exception or variance.

A copy of the final permit and/or a written summary of the zoning/entittement decision rendered by the locality and
any/all conditions placed on that decision shall be communicated in detail to Crown Castie well within the appeal
period provided by the locality (typically 10-15 days).

All conditions of approval pertinent to the construction of the proposed project must be included in the
construction drawings for the project. The conditions of approval pertinent to the construction of the project shall
be copied verbatim from the zoning permit approval language, and shall be present in the drawings prior to
submission for building permits and contractor bidding. Crown Castle shall verify the inclusion of appropriate
conditions of approval in the construction drawing redline process.

Crown Castle will provide a Notice To Proceed (NTP) to construction to the customer upon receipt of the final
approved zoning permit and the approved Building Permit.

Signature: Sﬂﬁm&._%_m&m_/w)

Printed Name: Sarah Brown
Title: Real Estate Specialist

Date: April 3, 2014
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Cellco Partnership

d.b.a. veriZonNwireless

WIRELESS COMMUNICATIONS FACILITY

SITE DIRECTIONS

To: 2365 LONG HILL ROAD

moM 99 EAST RVER DRVE
EAST HARTFORD, COMNECTICUT GUILFORD, CONNECTICUT

Head Southeast on E River Dr toward Pitkin St

. Continue onto E River Dr Extension

Turn right onlo US=5 5/CT-15 S romp to New Haven/I-91 S

Merge onto US—5 S

Toke exit B to merge onto 1-91 S toword New Haven/New York City
Take exit 22S on the left to merge onto CT—9 S toward Middietown/Old Saybrook
Continue onto CT-17 5/CT-8 S

. Take exit 13 for CT-17 5 toword New Hoven

. Slight right onlo CT-17 S

. Tumn left onto CT=17 5/5 Moin 5t

. Slight Ieft onta CT-77 5/Guilford Rd

. Tum right onto CT-BO W, Toll Rd

13. Tum onto Leng Hill ond the destination will be on the left
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GENERAL NOTES

1. PROPOSED ANTENNA LOCATIONS AND HEIGHTS PROVIDED BY CELLCO PARTNERSHIP.

PROJECT SCOPE

1. THE PROPOSED SCOPE OF WORK GENERALLY INCLUDES THE INSTALLATION OF A 12'x30"

PREFABRICATED WIRELESS EQUIPMENT SHELTER ON A CONCRETE FOUNDATION, LOCATED WITHIN

THE EXISTING WIRELESS COMMUMCATIONS LEASE AREA.

2. A TOTAL OF TWELVE (12) DIRECTIOMAL PANEL ANTENNAS ARE PROPOSED TO BE MOUNTED ON

AN EXISTING 1768' TALL MOMOPOLE TOWER AT A CENTERUNE ELEVATION OF 145' ABOVE
FINISHED GRADE.

3. ELECTRIC AND TELCO UTILITIES SHALL BE ROUTED UNDERGROUND TO THE PROPOSED EQUIPMENT
SHELTER FROM AN EXISTING UTILITY BACKBOARD LOCATED ADJACENT TO FENCED COMPOUND,

GUILFORD 4

2365 LONG HILL ROAD
GUILFORD, CT 06437/

SCALE: T = 1000

Y SRR R TS
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Calico Partnership
d.b.a. VeriZonwiniess

SITE NAME: GUILFORD 4

SITE ADDRESS: 2365 LONG HRL ROAD
GUILFORD, CT 08437

LESSEE/TENANT: CELLCO PARTNERSHIP

CONTACT PERSON:

TOWER COORDINATES:

d.b.a. VERIZON WIRELESS
99 EAST RMER DRIVE
EAST HARTFORD, CT 06108

SANDY CARTER
CELLCO PARTNERSHIP

(860) B03~-8219

LATITUDE; 41°—20°"—47.32"
LONGITUDE: 72'-43'~23.2"
GROUND ELEVATION: 180+ AM.S.L.

COORDINATES & GROUND ELEVATION ARE BASED
ON CONNECTICUT SITING COUNCIL DATABASE.

SR ersoar

{203) 488-0580
{203) 488-8587 Fax
43-2 North Bronlord Rood
Branford, CT 06405
‘www.CentekEng.com

NT=}

SHEET INDEX
SNHO":' DESCRIPTION ':‘E:'

T-1 LE SHEET

c-1 COMPOUND PLAN AND ELEVATION

WIRELESS COMMUNICATIONS FACILITY
2365 LONG HLL ROAD
GUILFORD, CT 06437

GUILFORD 4

Celico Partnership d/b/a Verizon Wireless | —

DATE: 04/08/14

SCALE: AS NOTED

JOB NO.  13284.000

TITLE SHEET

T_

Shest No.1  of 2




PROPOSED CELLCO PARTHERSHIP LIE
RRU MOUNTED TO THE LTE ANTENNA
MAST, TYP. OF A TOTAL OF THREE (3),
ONE (1) PER SECTOR,

MODEL: ]

(DIMS: 154™H x 15"W x 8,2"D)
mmsm CELLCO PARTHERSHIP
TYP, OF A TOTAL OF nzmn:wma
TO MONCPOLE RING MOUNT,
WMODEL: DB-T1-8I-8AB-0L
(DIMS: 24™H x 24"W x 10°D)
PROPOSED CELLCO PARTMERSHIP
ANS RAU MOUNTED TO THE AWS
ANTENNA MAST, TYP, OF A TOTAL OF
THREE (3), OME (1) PER SECTOR,

MODEL:
(DIMS: 24 4"H x 10 63"W x 6.77D)

PROPOSED CELLCO PARTNERSHIP
ANTENNA, TYP. OF A TOTAL OF

SIX_(6), TWO (’2) PER SECTOR,
MODEL: IXA-171083-12CF

(DIMS: 72.57L x 6.1"W x 4.1°D)

PROPOSED CELLCO PARTNERSHIP
ANTENNA, TYP. OF A TOTAL OF

S g")' TWO (2) PER SECTOR, PROPOSED CELLCO
: BXA~TO083—6CF PARTNERSHIP PANEL
ANTENNA, TYP. OF A
TOTAL OF TWELVE (12),
FOUR (4) PER SECTOR.

(DIMS: 71.0"L x 11.2°W x 52"D)

PROPOSED CELLCO PARTNERSHIP
CROWN LOW PROFILE MOUNT

(P/N; LP 303—1)

=~

L ]

EXISTING PARKING AREA, TYP.

EXISTING POWER UTILITY — |
MULTI-METER BANK ON

BACKBOARD AND BOLLARDS, TYP.

EXISTING T-MOBILE PAD MOUNTED
EQUIPMENT AND ASSOCIATED
ANTENNA CABLE ICE BRIDGE,

EXISTING +180° TALL MONOPOLE TOWER.

|
_—-—-—_-_F._._H
EXISTING SPRINT PAD MOUNTED_//

EQUIPMENT AND ASSOCIATED
ANTENNA CABLE ICE BRIDGE

POSED CELLCO PARTMERSH

PROI
ANTENNA CABLE ICE BRIDGE.

PROPOSED CELLCO PARTNERSHIP 12°<30°%
EQUIPMENT SHELTER HOUSING DIESEL FUELED
EMERGENCY POWER BACKUP GENERATOR.

EXISTING 7" TALL CHAINLINK FENCE T
WITH BARBED WIRE, TYP,

EXISTING 100'x100" LEASE AREA.

EXISTING TREES, TYP.

EXISTING AT&T PAD MOUNTED
EQUIPMENT AND ASSOCIATED
ANTENNA CABLE ICE BRIDGE.

GRAPHIC SCALE

O » e 1 ] o L] -
e —
NORTH ( N FEET )

1 inch = 10 ft

¢_§_ OF EXISTING SPRINT ANTENNAS
EL. £178" ABOVE TOWER BASE
TOP OF EXSTING MONOPOLE TOWER
EL =176 ABOVE TOWER BASE

4¢’_£ OF EXISTING AT&T ANTENNAS

_¢_§ QOF EXISTING T—MOBILE ANTENNAS

- CELLCO_PARTNERSHIP ANTENNAS

EL. %145’ ABOVE TOWER BASE

IOWER NOTES:
1. EXISTING 176" TALL MONOPOLE TOWER.

e

2. REFER TO STRUCTURAL ANALYSIS REPORT AND
STRUCTURAL DESIGN DRAWINGS AS PREPARED
BY TOWER ENGINEERING PROFESSIONALS,
T.EP. P/N: 51818.13672
DATED: JANUARY 27, 2014

PROPOSED CELLCO PARTNERSHIP 12'x30'+
EQUIPMENT SHELTER HOUSING DIESEL FUELED
EMERGENCY POWER BACKUP GENERATOR.

EXISTING 7' TALL CHAINLINK
FENCE WITH BARBED WIRE, TYP

GRAPHIC SCALE
”» »

C-1/ SCALE: 1* = 10 N FEET

Iinch =10

DICHEDR SEAL

K engineering

www.CentekEng.com

=NT
(203) 4860580
{2013) 485-8587 Fexx
632 Narih Branford Road

GUILFORD 4
LONQG HILL ROAD
, CT 06437

2385

Celico Partnership d/b/a Verizon Wireless | —

DATE: 04/08/14

SCALE: AS NOTED

JOB NO.  13284.000

COMPQUND PLAN
AND
ELEVATION
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Date: January 27, 2014 R

N
Steve Tuttle Tower Engineering Professionals
Crown Castle 3703 Junction Blvd.
8 Parkmeadow Drive Raleigh, NC 27603
Pittsford, NY 14534 (919) 661-6351
(585) 899-3445 crown@tepgroup.net
Subject: Structural Modification Analysis Report
Carrier Designation: Verizon Wireless Co-Locate
Carrier Site Number: 278464
Carrier Site Name: Guilford 4
Crown Castle Designation: Crown Castle BU Number: 876381
Crown Castle Site Name: WARD
Crown Castle JDE Job Number: 245146
Crown Castle Work Order Number: 700181
Crown Castle Application Number: 198834 Rev. 3
Engineering Firm Designation: TEP Project Number: 51819.13672
Site Data: 2365 Long Hill Rd, Guilford, New Haven County, CT 06437

Latitude 47°20'47.34", Longitude -72°43'23.15"
176 Foot - Monopole Tower

Dear Steve Tuttle,

Tower Engineering Professionals is pleased to submit this “Structural Modification Analysis Report” to
determine the structural integrity of the above mentioned tower. This analysis has been performed in
accordance with the Crown Castle Structural ‘Statement of Work’ and the terms of Crown Castle Purchase
Order Number 609242, in accordance with application 198834, revision 3.

The purpose of the analysis is to determine acceptability of the tower stress level. Based on our analysis we
have determined the tower stress level for the structure and foundation, under the following load case, to be:

LC4.7: Existing + Reserved + Proposed Equipment with Proposed Modifications Sufficient Capacity
Note: See Table | and Table Il for the proposed and existing/reserved loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F standard and the 2005 Connecticut
State Building Code (2006 International Building Code) with 2009 amendment based upon a wind speed of 85
mph fastest mile.

All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances
listed in Tables 1 and 2 and the attached drawings for the determined available structural capacity to be
effective.

We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional
services to you and Crown Castle. If you have any questions or need further assistance on this or any other
projects please give us a call.

Structural analysis prepared by: Matthew Lee, E.I. / JSC

Respectfully submitted by:

0020484
William H. Martin, P.E., S.E., C.W.I. N ‘fceuseoc}

? @6‘ *\\\
‘01, SIONAL B\ 1V
|

Ty
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176-ft Monopole Tower Structural Modification Analysis CCI BU No 876381
TEP Project Number 51819.13672, Application 198834, Revision 3 Page 2
TABLE OF CONTENTS

1) INTRODUCTION

2) ANALYSIS CRITERIA
Table 1 - Proposed Antenna and Cable Information
Table 2 - Existing and Reserved Antenna and Cable Information
Table 3 - Design Antenna and Cable Information

3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
3.1) Analysis Method
3.2) Assumptions

4) ANALYSIS RESULTS
Table 5 - Section Capacity (Summary)
Table 6 - Tower Component Stresses vs. Capacity
4.1) Recommendations

5) APPENDIX A
tnxTower Qutput

6) APPENDIX B
Base Level Drawing

7) APPENDIX C
Additional Calculations

8) APPENDIX D
Structural Modification Drawings

tnxTower Report - version 6.1.4.1
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1) INTRODUCTION

This tower is a 176-ft monopole tower designed by Engineered Endeavors, Inc. in July of 2003. The tower was
originally designed for a wind speed of 90 mph per EIA-222-F for the appurtenances listed in Table 3. TEP did
not visit the site. All information provided to TEP was assumed to be accurate and complete.

2) ANALYSIS CRITERIA

The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna
Towers_and Antenna Supporting Structures and ASCE 7-05 Minimum Design Loads for Buildings and Other
Structures using a fastest mile wind speed of 85 mph with no ice, 37.6 mph with 0.75 inch escalating ice
thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Center
. e Number Number| Feed
':'_'g“,';‘;'f"t!)’ ot Ma"‘]':ff:’:t‘:rer Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
3 . Alcatel Lucent RRH2X40-07-U
3 | Alcatel Lucent RRH2X40-AWS

;BXA-1 71063-12CF-EDIN-X

1450 | 145.0 °_ | fAmerend 1o Mount Fipe 14 | 158 1
6 " Amphenol ' BXA-70063-GCF?EDIN-X
. w/ Mount Pipe
1 | RFSCelwave = DB-B1-6G-8AB-0Z
1 Tower Mounts | Platform Mount [LP 303-1] |
g\l)oles, See “Appendix B — Base Level Drawing" for assumed feed line configuration.

Table 2 - Existing and Reserved Antenna and Cable Information

Center Feed
. e Number Number | ,
Mounting Line Antenna Line
= of Antenna Model of Feed | <. Note
Level (ft) | Elevation Antennas Manufacturer Lines S_lze
(ft) (in)
3 Alcatel Lucent 800 External Notch Filter
176.0 K > To e APxA\\/Cs:,LFi-PA:z; -cI:\lAzo . 12 | 1
| 3 RFS Celwave w/ Mount Pipe
176.0 1 Tower Mounts Platform Mount [LP 71 2-1] - - 2
PCS 1900MHz 4x45W-65MHz '
176.0 3 | Alcatel Lucent w/ Mount Pipe !
174.0 _3 N Alcatel L_ucent TME-800MHz RRH - - 1
Side Arm Mount
174.0 1 Tower Mounts [SO 102-3]
3 Ericsson TME-RRUS‘-1 1
w/ Mount Pipe
1650 R ' Side Arm Mount 2
1 | Tower Mounts | [SO 701-3]

tnxTower Report - version 6.1.4.1
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176-ft Monopole Tower Structural Modification Analysis CCI BU No 876381
TEP Project Number 51819.13672, Application 198834, Revision 3 Page 4
Center Feed
. . Number Number| ; :
Mounting Line Antenna Line
F of Antenna Model of Feed | . Note
Level (ft) | Elevation Antennas Manufacturer Lines S_lze
(ft) (in)
3 KMW AM-X-CD-16-65-00T-RET
Communications w/ Mount Pipe
Powerwave | .
6 Technologies 7770.00 w/ Mount Pipe /
' 1 3/8 |
Powerwave -
167.0 167.0 6 Technologies LGP21401 2 7716 | 2
Powerwave 12 1-5/8 |
g Technologies LEP2190)
1 Raycap DC6-48-60-18-8F
1 Tower Mounts Platform Mount [LP 304-1]
3 RFS Celwave |APX16DWV-16DWV-S-E-A20
155.0 157.0 3 RFS Celwave ATMAA1412D-1A20 - - 1
’ 3 RFS Celwave ATMPP1412D-1ICWA | -
155.0 1 Tower Mounts | Platform Mount [LP 301-1] 12 1-58 2
50.0 51.0 R Lucent . KS24019-L112A - 5
50.0 1 Tower Mounts Side Arm Mount [SO 701-1] )
10.0 12.0 1 Kathrein 0G-860/1920/GPS-A 12 5
' 10.0 1 Tower Mounts | Side Arm Mount [SO 701-1]
Notes: '
1) Reserved equipment
2) Existing equipment
Table 3 - Design Antenna and Cable Information
Contor Number Number| Feed
Mounting Line Antenna -
Level (ft) | Elevation of Manufacturer SHICh G pised pgtine
(ft) Antennas Lines |Size (in)
177.5 177.5 12 DAPA 48000 - -
167.5 167.5 12 DAPA 48000 -
157.5 157.5 12 DAPA 48000 -
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
Geotechnical Report Jaworski Geotech, Inc. 1532993 CClSites
Tower Foundation Drawings Engineered Endeavors, Inc. 1614617 CCiSites
Tower Manufacturer Drawings | Engineered Endeavors, Inc. 1613550 CCISites _
Previous Structural Analysis | GPD Group 4009918 CClISites

tnxTower Report - version 6.1.4.1
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176-ft Monopole Tower Structural Modification Analysis CCI BU No 876381
TEP Project Number 51819.13672, Application 198834, Revision 3 Page 5

3.1) Analysis Method

tnxTower (version 6.1.4.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

For analysis of monopole shaft reinforcements, the plates are modeled as linear appurtenances along
the exterior of the pole. The loads calculated from tnxTower are then exported to a proprietary
calculation sheet created by Tower Engineering Professionals, Inc. that analyzes each reinforcing
element along each critical axis and presents percent capacities for each element and the pole shaft
along each critical axis. The actual percent capacity of the tower structure including the reinforcing
elements is reported in Table 5 - Section Capacity (Summary).

3.2) Assumptions

1) The tower and foundation were built in accordance with the manufacturer’s specifications.

2) The tower and foundation have been maintained in accordance with the manufacturer’'s
specification.

3)  The configuration of antennas, transmission cables, mounts and other appurtenances are as
specified in Tables 1 and 2, and “Appendix B — Base Level Drawing”.

4)  When applicable, transmission cables are considered as structural components for calculating
wind loads as allowed by the standard.

5)  All tower components are in sufficient condition to carry their full design capacity.

) Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is
left to the carrier or tower owner to ensure conformance.

7)  All antenna mounts and mounting hardware are structurally sufficient to carry the full design
capacity requirements of appurtenance wind area and weight as provided by the original
manufacturer specifications. It is the carrier’'s responsibility to ensure compliance to the
structural limitations of the existing and/or proposed antenna mounts. TEP did not perform a site
visit to verify the size, condition or capacity of the antenna mounts and did not analyze antennas
supporting mounts as part of this structural analysis report.

This analysis may be affected if any assumptions are not valid or have been made in error. Tower
Engineering Professionals should be notified to determine the effect on the structural integrity of the
tower.

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Section | Elevation (ft) [Component Type Size soveal] P SFZE;"W o ;ﬁ‘cit g| Pess/Fai
L1 176.00-144.25 Pole TP23.65x16.5x0.1875 1 Note 1 Note 1 83.1 Pass
L2 | 147.75-94.58 Pole TP34.33x22.4868x0.3125 | 2 Note1 | Note1 | 987 Pass
L3 | 99.41-46.95 * Pole  TP44.3x32.6292x0.375 3 Note1 | Notel | 767 Pass
L4 | 53.03-000 Pole TP54x42.1974x0.375 4 Note1 = Note1 | 76.2 Pass
M1 | 35.00-0.00 Mod CCI-WSFP-065125 5 Note1 | Note1 & 889 Pass
M2 | 64.25-29.25 | Mod CCI-SFP-065125 6 Note1 | Notel | 937 |  Pass
M3 | 89.2564.25 |  Mod | CCI-SFP-060100 7 Note1 = Notel = 956 Pass
M4 119.25-89.25 | Mod CCI-SFP-060100 8 Note1 = Notel = 875 |  Pass

| Summary
Pole (L2) | 98.7 Pass
Mod (M3) 95.6 Pass
RATING = 98.7 Pass

tnxTower Report - version 6.1.4.1
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176-ft Monopole Tower Structural Modification Analysis CCI BU No 876381
TEP Project Number 51819.13672, Application 198834, Revision 3 Page 6
Table 6 - Tower Component Stresses vs. Capacity
Notes Component Elevation (ft) % Capacity Pass / Fail
1 Anchor Rods ' 98.1 Pass
1 Base Plate 80.8 Pass
Base Foundation
1 Soil Interaction yes Pass
Base Foundation
! Structural 92.7 Pass
Structure Rating (max from all components) = 98.7%
Notes:
1) See additional documentation in "Appendix C - Additional Calculations” for calculations supporting the % capacity listed.

4.1) Recommendations

1) If the load differs from that described in Tables 1 and 2 of this report, “Appendix B — Base Level
Drawing” or the provisions of this analysis are found to be invalid, another structural analysis
should be performed.

2)  The modifications depicted in “Appendix D — Structural Modification Drawings” shall be installed
and, upon completion, inspected. The tower and its foundation have sufficient capacity to carry
the existing, reserved, and proposed loads once the proposed modifications are installed.

tnxTower Report - version 6.1.4.1
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APPENDIX A
TNXTOWER OUTPUT
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3175
18
0.1875
3.50
16.5000
23.8500
1.3

=+

30.50
18
0.3125
29.2804
A572-65
26

22.4868

2267
18
0.5076
4.83
24

29.2804

34.3300

12.16\

18
0.5587
322391
35.3344

18

A572-85 (50% Densily)

25.75
18
0.5294
35.3344
41.0631
3.9

A572-65

14.55
18
0.5770
6.08
41.0631
44.3000
25

21.03

18
0.5579
41,7934
46.8779
37

A572-65 (50% Density)

32.00
18
0.5702
46.8779
54.0000
65

o
o

:

24.6

Section

Length (it)
Number of Sides
Thickness (in)
Socket Length (ft)
Top Dia (in)

Bot Dia (in)
Weight (K)

Grade

AXIAL
70K

! il SHEAR
“ 9K

I TORQUE 1 kip-ft

| 38 mph WIND - 0.7500 in ICE

| AXIAL
49K

SHEA
33K

TORQUE 4 kip-ft

REACTIONS - 85 mph WIND

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION

800 EXTERNAL NOTCH FILTER 176 (2) LGP21901 167
800 EXTERNAL NOTCH FILTER 176 (2) LGP21301 167
800 EXTEANAL NOTCH FILTER 176 (2) LGP21901 167
(3) ACU-AZ0-N 176 DC6-48-60-18-6F 167
(3) ACU-A20-N 176 Platform Mount [LP 304-1] 167
(3) ACU-A20-N 176 APX18DWV-16DWV-S-E-A20 155
| APXVSPP18-G-A20 w/ Mount Pipe | 176 APX18DWV-16DWV-5-E-A20 155
APXVSPP18-C-AZ0 w/ Mount Pipe | 176 APX16DWV-16DWV-5-E-A20 1185
APXVSPP18-C-A20 w/ Mount Pipe | 176 ATMAA1412D-1A20 [155 =
(3) 24" Dia. x 6 Mount Pipe 176 ATMAA1412D-1A20 [155
{3)2.4° Dia. x 6 Mouni Pipe 176 ATMAA1412D-1A20 155
(3) 24" Dia_ x 6 Mount Pipe 176 ATMPP1412D-1CWA 155
Platform Mount [LP 712-1] 176 ATMPP1412D-1CWA 155
PCS 1900MHz 4x45W-65MHz w/ 174 ATMPP1412D-1CWA 155
Mount Pipe ) Platform Mount [LP 301-1] 155
:Acgfnmggmz 2X45W-65MHz w/ 174 RAH2X40-07-U 145

RAH2X40-07-U 145
:A%fn{ s;gggmz 4x45W-65MHz w/ 174 RRANZXA0-07-U TS
TME-800MHZ RRH 174 FIRIKACANG s
T S0OMIL ARD = RRH2X40-AWS 145
TME-B00MHZ RRH 74 ERH2X40-AWS: e
Side Arm Mount [SO 102-3] 174 ﬁz,&ﬁ‘;m e 145
RELIS 1./ Mount Pipe 169 (2) BXA-171063-12CF-EDIN-Xw/ | 146
ARUS-11 w/ Mount Pipe 169 Mount Pipe
RRAUS-11 w/ Mount Pipe 169 (2) BXA-171063-12CF-EDIN-X w/ 145
2.4" x 4' Pipe (Horizontal) 169 Mounl Pipe
2.4" x 4’ Pipe (Honizontal) 169 (2) BXA-70063-6CF-EDIN-X w/ Mount | 145
2.4" x 4 Pipe (Horizonlal) 169 Pipe
Side At Mount [50 701-3] oo (2) BXA-70063-6CF-EDIN-X w/ Mount | 145
AM-X-CD-16-65-00T-RET w/ Mount | 167 ilad
Pipe (2) BXA-70063-6CF-EDIN-X w/ Mount | 145
AM-X-CD-16-65-00T-RET w/ Mount | 167 Pipe
Pipe DB-B1-6C-8AB-0Z 145
AM-X-CD-16-65-00T-RET w/ Mount | 167 Platform Mount [LP 303-1] 145
Pipe KS24019-L112A 50
(2) 770,00 w/ Mount Pipe 167 19" x 3 Pipe 50
(2) 770.00 w/ Mount Pipe 167 Side Arm Mount [SO 701-1] 50
{2) 7770.00 wi Moun! Pipe 167 OG-860/1920/GPS-A 10
{2) LGP21401 167 19°x3 Pipe 10
{2) LGP21401 167 Side Arm Mount [SO 701-1] 10
(2} LGP21401 167

MATERIAL STRENGTH

[ GRADE | Fy | Fu GRADE Fy Fu
|A572-65 |65 ksi |80 ksi A572-65 (50% |65 ksi 80 ksi

Density)

TOWER DESIGN NOTES

1. Tower is located in New Haven County, Connecticut.

2. Tower designed for a 85 mph basic wind in accordance with the TIA/EiA-222-F Standard.

3. Tower is also designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to
increase in thickness with height.

4. Deilections are based upon a 50 mph wind.

it
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Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Tower is located in New Haven County, Connecticut.
Basic wind speed of 85 mph.

Nominal ice thickness of 0.7500 in.

Ice thickness is considered to increase with height.

Ice density of 56 pcf.

A wind speed of 38 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.

A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Options

L2 2

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile

Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned

Y Assume Rigid Index Plate

\ Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules
Calculate Redundant Bracing Forces
Ignore Redundant Members in FEA
SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Y Bypass Mast Stability Checks Offset Girt At Foundation

V' Use Azimuth Dish Cocfficients v Consider Feedline Torque

N Project Wind Area of Appurt. Include Angle Block Shear Check
Autocalc Torque Arm Areas Poles
SR Members Have Cut Ends Y Include Shear-Torsion Interaction

Y Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
Use TIA-222-G Tension Splice Capacity
Exemption

Always Use Sub-Critical Flow
Use Top Mounted Sockets

—

Tapered Pole Section Geometry

" Section Elevation "~ Section Splice Number Top_ Bottom  Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
ft f ft Sides in in in in =

L1 176.00-144.25 3175 3.50 18 16.5000 23.6500 0.1875 0.7500 A572-65
(65 ksi)

L2 144.25-117.25 30.50 0.00 18 22.4868 29.2804 0.3125 1.2500 A572-65
(65 ksi)

L3 117.25-94.58 22.67 4.83 18 29.2804 34.3300 0.5076 2.0302 A572-65 (50%
Density)
(65 ksi)

14 94.58-87.25 12.16 0.00 18 32.2391 353344 0.5587 22349  A572-65 (50%

Density)
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Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
o ft ft ft Sides in in in _in
(65 ksi)
LS 87.25-61.50 25.75 0.00 18 35.3344 41.0631 0.5294 2.1176 A572-65
(65 ksi)
L6 61.50-46.95 14.55 6.08 18 41.0631 44.3000 0.5770 23079 A572-65 (50%
Density)
(65 ksi)
L7 46.95-32.00 21.03 0.00 18 41.7934 46.8779 0.5579 22317  A572-65 (50%
Density)
(65 ksi)
L8 32.00-0.00 32.00 18 46.8779 54.0000 0.5702 2.2808 A572-65 (50%
Density)
- I R 65ksi)
Tapered Pole Properties
Section  Tip Dia. Area I r C c J Q w w/t
_in in’ in’ in in in’ in* in’ in
L1 16.7545 9.7080 326.3677 5.7909 8.3820 38.9367  653.1649 4.8549 2.5740 13.728
24.0148 13.9631 971.1102 8.3292 12.0142 80.8302  1943.4981 6.9829 3.8324 20.439
L2 23.6253 21.9941  1366.2960  7.8719 11.4233 119.6061 2734.3898  10.9992 3.4077 10.905
29.7321 287326  3046.1201  10.2836 14.8745  204.7886 60962485  14.3690 4.6034 14.731
L3 29.7321 463522  4848.1365 10.2144 14.8745  325.9369 9702.6522  23.1805 4.2601 8.393
34.8596 54.4869  7874.8043  12.0070 174396  451.5463 15759.9704 27.2486 5.1488 10.144
14 33.9849 56.1815 71237733  11.2465 163774 4349748 14256.9202  28.0961 4.6907 8.395
35.8795 61.6708 94225701  12.3454 17.9499  524.9373 18857.5386  30.8413 5.2355 9.37
L5 35.8795 58.4847  8950.8327  12.3558 17.9499  498.6565 17913.4431 29.2479 5.2871 9.987
41.6965 68.1107  14137.8821 14.3894 20.8600  677.7498 282943672 34.0618 6.2953 11.891
Lo 41.6965 74.1423  15353.7799  14.3726 20.8600  736.0382 30727.7626 37.0782 6.2116 10.766
44.9834 80.0702 19338.7640 15.5217 22,5044 859.3326 38702.9745 40.0427 6.7813 11.753
L7 43.9308 73.0212 15686.6300 14.6386 21.2311 738.8526 31393.9008 36.5176 6.3737 11.424
47.6011 82.0250 22234.1882 16.4436 23.8140  933.6608 44497.6327 41.0203 7.2686 13.028
L8 47.6011 83.8095 22705.8290 16.4392 23.8140  953.4660 45441.5349 41.9127 7.2470 12.709
548330  96.6992 34876.0640 18.9676 274320 1271.3642 69798.0188 483588 85004  14.908
Tower Gusset Gusset Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Facror Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
f 7 in ) in_____in__
L1 1 1 1
176.00-144.25
12 1 1 1
144.25-117.25
L3 1 1 1.2385
117.25-94.58
14 94.58-87.25 1 1 134944
L5 87.25-61.50 1 1 0.71103
L6 61.50-46.95 1 1 1.3059
L7 46.95-32.00 1 1 1.3496
L8 32.00-0.00 1 132012

Feed Line/Linear Appurtenances - Entered As Area
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Description Face Allow Component Placement Total CaAa Weight
or  Shield Type Number
Leg fr jidii] pif
Heokok 176' *kk
HYBRIFLEX RRH C No CaAa (Out Of 119.25 - 0.00 1 No Ice 0.00 0.15
1-SECTOR(1/2") Face) 1/2" Ice 0.00 0.83
1" Ice 0.00 2.13
2" Ice 0.00 6.55
4" Ice 0.00 22.73
HYBRIFLEX RRH C No CaAa (Out Of 176.00 - 119.25 | No Ice 0.06 0.15
1-SECTOR(1/2") Face) 1/2" Ice 0.16 0.83
1" Ice 0.26 2.13
2" Ice 0.46 6.55
4" Ice 0.86 22,73
HYBRIFLEX RRH C No CaAa (Out Of 176.00 - 0.00 2 No Ice 0.00 0.15
1-SECTOR(1/2") Face) 1/2" Ice 0.00 0.83
1" Ice 0.00 2.13
2" Ice 0.00 6.55
4" Ice 0.00 22.73
Heskok 167‘ kst
LDF7-50A(1-5/8") B No Inside Pole 167.00 - 0.00 12 No Ice 0.00 0.82
1/2" Iee 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
FB-L98B-002-75000( A No Inside Pole 167.00 - 0.00 1 No Ice 0.00 0.06
3/8") 172" Tee 0.00 0.06
1" Ice 0.00 0.06
2" Ice 0.00 0.06
4" Ice 0.00 0.06
WR-VGI122ST-BRDA(7/ A No Inside Pole 167.00 - 0.00 2 No Ice 0.00 0.14
16) 1/2" Ice 0.00 0.14
1" Ice 0.00 0.14
2" Ice 0.00 0.14
4" Ice 0.00 0.14
2" Flexible Conduit A No Inside Pole 167.00 - 0.00 1 No Ice 0.00 0.34
1/2" Ice 0.00 0.34
1" Ice 0.00 0.34
2" Ice 0.00 0.34
4" Ice 0.00 0.34
¥¥E 155' Fskok
LDF7-50A(1-5/8") C No Inside Pole 155.00 - 0.00 12 No Ice 0.00 0.82
1/2" Ice 0.00 0.82
1"Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
*pk 145' *kkk
HB158-1-08U8-S8J18( A No CaAa (Out Of 145.00 - 0.00 2 No Ice 0.20 1.30
1-5/8) Face) 1/2" Ice 0.30 2.81
1" Ice 0.40 4.94
2" Ice 0.60 11.02
4" Ice 1.00 30.52
LCF158-50JA(15/8") A No CaAa (Out Of 145.00 - 0.00 12 No Ice 0.00 0.92
Face) 172" Ice 0.00 245
1" Ice 0.00 4.60
2" Ice 0.00 10.72
4" Ice 0.00 30.29
Hkak 50‘ dkk
LDF4-50A(1/2") C No Inside Pole 50.00 - 0.00 1 No Ice 0.00 0.15
1/2" Ice 0.00 0.15
1"Ice 0.00 0.15
2"Ice 0.00 0.15

4" Ice 0.00 0.15



t T Job Page
nxiower WARD (BU 876381) 4 0f 30
Tower Engineering Project Rals

Professionals TEP No. 51819.13672 16:57:36 01/24/14
3703 Junction Boulevard

Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle I

FAX: (919) 661-6350

Description Face Allow Component Placement Total CaAn Weight
or  Shield Type Number
Leg e _f = Nig/is plf
Fkk 10‘ dxok
LDF4-50A(1/2") C No Inside Pole 10.00 - 0.00 1 No Ice 0.00 0.15
1/2" Ice 0.00 0.15
1" Ice 0.00 0.15
2" Ice 0.00 015
4" Jee 0.00 0.15
Stk
Step Pegs (5/8" SR) 7-in.  C No CaAa (Out Of 176.00 - 0.00 1 No Ice 0.01 0.24
w/30" step Face) 1/2" Ice 0.11 0.64
1" Ice 021 1.64
2" Ice 041 549
4" Jce 0.81 20.51
Safety Line 3/8 C No CaAa (Out Of 176.00 - 0.00 1 No Ice 0.04 0.22
Face) 1/2" Ice 0.14 0.75
1" Ice 0.24 1.28
2" Ice 0.44 2.34
4" Ice 0.84 446
ERIKHK
CCI-65FP-065125 A No CaAa (Out Of 35.00 - 0.00 1 No Ice 0.21 27.65
Face) 1/2" Ice 032 28.73
1" Ice 043 30.15
2" Ice 0.65 34.04
4" Ice 1.10 45.97
CCI-65FP-065125 B No CaAa (Out Of 35.00 - 0.00 1 No Ice 0.00 27.65
Face) 1/2" Ice 0.00 28.73
1" Ice 0.00 30.15
2" Ice 0.00 34.04
4" Jce 0.00 45.97
CCI-65FP-065125 B No CaAa (Out Of 35.00 - 0.00 1 No Ice 0.00 27.65
Face) 172" Ice 0.00 28.73
1" Ice 0.00 30.15
2" Ice 0.00 34.04
4" Jce 0.00 45.97
CCI-65FP-065125 C No CaAa (Out Of 35.00 - 0.00 1 No Ice 0.00 27.65
Face) 172" Ice 0.00 28.73
1" Ice 0.00 30.15
2" Ice 0.00 34.04
4" Tce 0.00 45.97
sk Fokok
CCI-65FP-065125 A No CaAa (Out Of 64.25 -35.00 1 No Ice 021 27.65
Face) 1/2" Iee 032 28.73
1" Ice 0.43 30.15
2" Ice 0.65 34.04
4" Ice 1.10 45.97
CCI-65FP-065125 A No CaAa (Out Of 35.00-29.25 1 No Ice 0.00 27.65
Face) 1/2" Ice 0.00 28.73
1" Ice 0.00 30.15
2" Ice 0.00 34.04
4" Ice 0.00 45.97
CCI-65FP-065125 B No CaAa (Out Of 64.25 -29.25 1 No Ice 0.00 27.65
Face) 1/2" Ice 0.00 28.73
1" Ice 0.00 30.15
2" Jce 0.00 34.04
4" Ice 0.00 45.97
CCI-65FP-065125 C No CaAa (Out Of 64.25-29.25 1 No Ice 0.00 27.65
Face) 1/2" Ice 0.00 28.73
1" Ice 0.00 30.15
2" Ice 0.00 34.04
4" Ice 0.00 45.97

Ak k

CCI-65FP-060100 A No CaAa (Out Of 89.25-64.25 1 No Ice 0.17 20.42
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Description Face Allow Component Placement Total Crla Weight
or  Shield Type Number
Leg /i3 pif
Face) 1/2" Ice 0.28 21.37
1" Ice 0.39 22.66
2" Ice 0.61 26.29
4" Ice 1.06 37.70
CCI-65FP-060100 B No CaAa (Out Of 89.25-64.25 1 No Ice 0.00 20.42
Face) 1/2" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 89.25 - 64.25 1 No Ice 0.00 20.42
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Jee 0.00 37.70
kksleoksk
CCI-65FP-060100 A No CaAa (Out Of 119.25 - 89.25 l No Ice 0.17 20.42
Face) 1/2" Ice 0.28 21.37
1" Ice 0.39 22.66
2" Ice 0.61 26.29
4" Ice 1.06 37.70
CCI-65FP-060100 B No CaAa (Out Of 119.25 - 89.25 1 No Ice 0.00 20.42
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Tee 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 119.25 - 89.25 1 No Ice 0.00 20.42
Face) 1/2" Ice 0.00 21.37
1" Iee 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 3770

Feed Line/Linear Appurtenances Section Areas

|
{
|

Tower Tower Face Ag Ar Culn Crlp Weight
Section Elevation In Face Out Face
; s 7 7 7 K
L1 176.00-144.25 A 0.000 0.000 0.000 0.297 0.03
B 0.000 0.000 0.000 0.000 0.22
C 0.000 0.000 0.000 3.623 0.13
L2 144.25-117.25 A 0.000 0.000 0.000 11.025 043
B 0.000 0.000 0.000 0.000 0.31
C 0.000 0.000 0.000 2957 0.33
L3 117.25-94.58 A 0.000 0.000 0.000 12.756 0.79
B 0.000 0.000 0.000 0.000 0.69
C 0.000 0.000 0.000 1.181 0.71
14 94.58-87.25 A 0.000 0.000 0.000 4.124 0.25
B 0.000 0.000 0.000 0.000 0.22
C 0.000 0.000 0.000 0.382 0.23
L5 87.25-61.50 A 0.000 0.000 0.000 14.603 0.91
B 0.000 0.000 0.000 0.000 0.80
C 0.000 0.000 0.000 1.342 0.82
L6 61.50-46.95 A 0.000 0.000 0.000 8.793 0.61
B 0.000 0.000 0.000 0.000 0.55
C 0.000 0.000 0.000 0.758 0.56
L7 46.95-32.00 A 0.000 0.000 0.000 9.035 0.71
B 0.000 0.000 0.000 0.000 0.73
C 0.000 0.000 0.000 0.779 0.66
L8 32.00-000 A 0.000 0.000 0.000 19.339 1.42
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Tower Tower Face Ag Ar Cala Calp Weight
Section Elevation In Face Out Face
fr yis bid I i K
B 0.000 0.000 0.000 0.000 2.16
. C_ 0000 0000 0000 1667 131
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar Cala CaAa Weight
Section Elevation or Thickness In Face Out Face
fr Leg in i s I Y S
L1 176.00-144.25 A 0.906 0.000 0.000 0.000 0.569 0.06
B 0.000 0.000 0.000 0.000 0.22
C 0.000 0.000 0.000 20.881 0.37
L2 144.25-117.25 A 0.884 0.000 0.000 0.000 21.212 1.67
B 0.000 0.000 0.000 0.000 0.31
C 0.000 0.000 0.000 17.271 0.53
L3 117.25-94.58 A 0.862 0.000 0.000 0.000 24,920 1.81
B 0.000 0.000 0.000 0.000 0.73
C 0.000 0.000 0.000 9.001 091
L4 94.,58-87.25 A 0.847 0.000 0.000 0.000 8.057 0.58
B 0.000 0.000 0.000 0.000 0.24
C 0.000 0.000 0.000 2910 0.29
LS 87.25-61.50 A 0.826 0.000 0.000 0.000 27.844 2.02
B 0.000 0.000 0.000 0.000 0.85
C 0.000 0.000 0.000 9.853 1.04
L6 61.50-46.95 A 0.796 0.000 0.000 0.000 15.999 1.21
B 0.000 0.000 0.000 0.000 0.57
C 0.000 0.000 0.000 5.390 0.68
L7 46.95-32.00 A 0.766 0.000 0.000 0.000 16.438 1.33
B 0.000 0.000 0.000 0.000 0.77
C 0.000 0.000 0.000 5.538 0.79
L8 32.00-0.00 A 0.750 0.000 0.000 0.000 34.272 2.65
B 0.000 0.000 0.000 0.000 2.28
e 0.000 0.000 0.000 11.267 1.56
[ Feed Line Center of Pressure
Section Elevation CPx CPz CPyx CPz
Ice Ice
S fi in in in in
L1 176.00-144.25 -0.1380 0.0644 -0.5718 0.3090
L2 144.25-117.25 -0.1145 -0.4308 -0.4817 -0.4096
L3 117.25-94.58 -0.0549 -0.6534 -0.3186 -0.8346
L4 94.58-87.25 -0.0557 -0.6628 -0.3281 -0.8594
L5 87.25-61.50 -0.0567 -0.6798 -0.3307 -0.8884
L6 61.50-46.95 -0.0571 -0.7323 -0.3318 -0.9455
L7 46.95-32.00 -0.0576 -0.7384 -0.3373 -0.9613
L8 32.00-0.00 -0.0585 -0.7503 -0.3343 -0.9811

Discrete Tower Loads
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Vert
fr ° fr e g K
st
ft —
Aeodeok 176' kFxK
800 EXTERNAL NOTCH A From 4.00 20.0000 176.00 No Ice 077 037 0.01
FILTER Centroid-Le -2.00 1/2" Ice 0.89 046 0.02
g 2.00 1" Ice 1.02 0.56 0.02
2" Ice 1.30 0.79 0.04
4" Ice 1.97 1.34 0.11
800 EXTERNAL NOTCH B From 4.00 40.0000 176.00 No Ice 0.77 037 0.01
FILTER Centroid-Le ~ -2.00 172" Ice 0.89 0.46 0.02
g 2.00 1" Ice 1.02 0.56 0.02
2" Ice 1.30 0.79 0.04
4" Ice 197 134 0.11
800 EXTERNAL NOTCH C From 4.00 30.0000 176.00 No Ice 0.77 0.37 0.01
FILTER Centroid-Le -2.00 1/2" Ice 0.89 0.46 0.02
g 2.00 1"Ice 1.02 0.56 0.02
2" Ice 1.30 0.79 0.04
4" Ice 197 1.34 0.11
(3) ACU-A20-N A From 4.00 20.0000 176.00 No Ice 0.08 0.14 0.00
Centroid-Le ~ -2.00 172" Ice 0.12 0.19 0.00
g 2.00 1" Ice 0.17 0.25 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
(3) ACU-A20-N B From 4.00 40.0000 176.00 No Ice 0.08 0.14 0.00
Centroid-Le ~ -2.00 1/2" Ice 0.12 0.19 0.00
g 2.00 1"Ice 0.17 0.25 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
(3) ACU-A20-N C From 4.00 30.0000 176.00 No Ice 0.08 0.14 0.00
Centroid-Le -2.00 1/2" Ice 0.12 0.19 0.00
g 2.00 1" Ice 0.17 025 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
APXVSPP18-C-A20 w/ A From 4.00 20.0000 176.00 No Ice 8.50 6.95 0.08
Mount Pipe Centroid-Le ~ -2.00 1/2" Ice 9.15 8.13 0.15
g 2.00 1" Ice 977 9.02 0.23
2" Ice 11.03 10.84 041
4" Iee 13.68 14.85 091
APXVSPP18-C-A20 w/ B From 4.00 40.0000 176.00 No Ice 8.50 6.95 0.08
Mount Pipe Centroid-Le ~ -2.00 1/2" Ice 9.15 8.13 0.15
g 2.00 1"Ice 9.77 9.02 0.23
2" Ice 11.03 10.84 0.41
4" Ice 13.68 14.85 091
APXVSPP18-C-A20 w/ C From 4.00 30.0000 176.00 No Ice 8.50 6.95 0.08
Mount Pipe Centroid-Le -2.00 1/2" Ice 9.15 8.13 0.15
g 2.00 1"Ice 9.77 9.02 0.23
2" Ice 11.03 10.84 0.41
4" Ice 13.68 14.85 091
(3) 2.4" Dia. x 6' Mount Pipe A From 4.00 0.0000 176.00 No Ice 143 1.43 0.02
Centroid-Le 0.67 1/2" Ice 1.93 193 0.04
g 0.00 1" Ice 2.32 232 0.06
2" Ice 3.15 3.15 0.10
4" Ice 5.06 5.06 0.25
(3) 2.4" Dia. x 6' Mount Pipe A From 4.00 0.0000 176.00 No Ice 143 1.43 0.02
Centroid-Le 0.67 1/2" Ice 1.93 193 0.04
g 0.00 1" Ice 2.32 2.32 0.06
2" Ice 3.15 3.15 0.10
4" Ice 5.06 5.06 0.25

(3) 2.4" Dia. x 6' Mount Pipe A From 4.00 0.0000 176.00 No Ice 1.43 1.43 0.02
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Leg Lateral
Vert
st = fr yia Vs K
Jt
- . s ft
Centroid-Le 0.67 172" Iee 1.93 1.93 0.04
g 0.00 1" Ice 232 2.32 0.06
2" Ice 3.15 3.15 0.10
4" Ice 5.06 5.06 0.25
Platform Mount [LP 712-1] C None 0.0000 176.00 No Ice 24.53 24.53 1.34
1/2"Ice  29.94 29.94 1.65
1" Ice 35.35 35.35 1.96
2" Ice 46.17 46.17 2.58
4" Ice 67.81 67.81 382
Fkk 174' Hksk
PCS 1900MHz A From Leg 1.50 20.0000 174.00 No Ice 2.90 3.22 0.07
4x45W-65MHz w/ Mount 0.00 1/2" Ice 321 3.65 0.10
Pipe 2.00 1" Ice 352 4.09 0.14
2" Ice 4.19 5.06 0.23
4" Ice 570 7.34 0.48
PCS 1900MHz B From Leg 1.50 40.0000 174.00 No Ice 2.90 3.22 0.07
4x45W-65MHz w/ Mount 0.00 172" Iee 321 3.65 0.10
Pipe 2.00 1" Ice 352 4.09 0.14
2" Ice 4.19 5.06 0.23
4" Ice 5.70 734 0.48
PCS 1900MHz C From Leg 1.50 30.0000 174.00 No Ice 2.90 3.22 0.07
4x45W-65MHz w/ Mount 0.00 1/2" Ice 3.21 3.65 0.10
Pipe 2.00 1" Ice 352 4.09 0.14
2" Ice 4.19 5.06 0.23
4" Ice 5.70 7.34 0.48
TME-800MHZ RRH A From Leg 1.50 20.0000 174.00 No Ice 2.49 2.07 0.05
0.00 1/2" Ice 2.71 227 0.07
2.00 1" Ice 293 2.48 0.10
2" Ice 341 2.93 0.16
4" Ice 4.46 3.93 032
TME-800MHZ RRH B From Leg 1.50 40.0000 174.00 No Ice 2.49 2.07 0.05
0.00 1/2" Ice 2.71 2.27 0.07
2.00 1" Ice 2.93 2.48 0.10
2" Ice 341 2.93 0.16
4" Ice 4.46 393 0.32
TME-800MHZ RRH C From Leg 1.50 30.0000 174.00 No Ice 2.49 2.07 0.05
0.00 1/2" Ice 2.71 227 0.07
2.00 1" Ice 293 248 0.10
2" Ice 341 293 0.16
4" Ice 446 3.93 032
Side Arm Mount [SO 102-3] C None 0.0000 174.00 No Ice 3.00 3.00 0.08
1/2" Tee 348 3.48 0.11
1" Ice 3.96 3.96 0.14
2" Ice 4.92 4.92 0.20
4" Ice 6.84 6.84 032
sk 169' FAok
RRUS-11 w/ Mount Pipe A From Leg 3.00 30.0000 169.00 No Ice 3.49 2.11 0.07
-2.00 1/2" Ice 3.87 2.52 0.10
0.00 1" Ice 4.27 2.95 0.13
2" Ice 511 3.86 0.22
4" Ice 7.05 6.05 047
RRUS-11 w/ Mount Pipe B From Leg 3.00 40.0000 169.00 No Ice 349 2.11 0.07
-2.00 1/2" Ice 3.87 2.52 0.10
0.00 1" Ice 427 295 0.13
2" Ice 511 3.86 0.22
4" Ice 7.05 6.05 0.47
RRUS-11 w/ Mount Pipe C From Leg 3.00 40.0000 169.00 No Ice 349 211 0.07
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Description Face Offset Offsets: Azimuth Placement Cala Caly Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° St yig bid K
ft
Ji
-2.00 1/2" Iee 3.87 2.52 0.10
0.00 1" Ice 427 2.95 0.13
2" Ice 5.11 3.86 022
4" Ice 7.05 6.05 0.47
2.4" x 4' Pipe (Horizontal) A From Leg 3.00 0.0000 169.00 No Ice 1.12 0.06 0.01
0.00 1/2" Ice 1.45 0.09 0.02
0.00 1"Ice 1.79 0.14 0.04
2" Ice 2.50 0.25 0.07
4" Ice 4.01 0.58 0.20
2.4" x 4' Pipe (Horizontal) B From Leg 3.00 0.0000 169.00 No Ice 112 0.06 0.01
0.00 1/2" Ice 1.45 0.09 0.02
0.00 1"Ice 1.79 0.14 0.04
2" Ice 2.50 0.25 0.07
4" Ice 4.01 0.58 0.20
2.4" x 4' Pipe (Horizontal) C From Leg 3.00 0.0000 169.00 No Ice 1.12 0.06 0.01
0.00 1/2" Tee 145 0.09 0.02
0.00 1" Ice 1.79 0.14 0.04
2" Ice 2.50 0.25 0.07
4" Ice 4.01 0.58 0.20
Side Arm Mount [SO 701-3] C None 0.0000 169.00 No Ice 2.83 2.83 0.20
1/2" Ice 3.92 3.92 0.24
1" Ice 5.01 5.01 0.28
2" Ice 7.19 7.19 0.36
4" Ice 11.55 11.55 0.53
*kok 167' Feoksk
AM-X-CD-16-65-00T-RET A From 4.00 30.0000 167.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe Centroid-Le 0.00 1/2" Ice 9.15 748 0.14
g 0.00 1" Ice 9.77 8.37 0.21
2" Ice 11.03 10.18 0.38
4" Ice 13.68 14.02 0.87
AM-X-CD-16-65-00T-RET B From 4.00 40.0000 167.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe Centroid-Le 0.00 1/2" Iee 9.15 7.48 0.14
g 0.00 1" Ice 9.77 8.37 0.21
2" Ice 11.03 10.18 0.38
4" Ice 13.68 14.02 0.87
AM-X-CD-16-65-00T-RET C From 4,00 40.0000 167.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe Centroid-Le 0.00 1/2" Ice 9.15 748 0.14
g 0.00 1" Ice 9.77 8.37 0.21
2" Ice 11.03 10.18 0.38
4" Ice 13.68 14.02 0.87
(2) 7770.00 w/ Mount Pipe A From 4.00 30.0000 167.00 No Ice 6.12 425 0.06
Centroid-Le 0.00 172" Ice 6.63 5.01 0.10
g 0.00 1" Ice 713 571 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) 7770.00 w/ Mount Pipe B From 4.00 40.0000 167.00 No Ice 6.12 4.25 0.06
Centroid-Le 0.00 1/2" Ice 6.63 5.01 0.10
g 0.00 1" Ice 7.13 571 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) 7770.00 w/ Mount Pipe C From 4.00 40.0000 167.00 No Ice 6.12 4.25 0.06
Centroid-Le 0.00 1/2" Ice 6.63 5.01 0.10
g 0.00 1" Ice 7.13 571 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) LGP21401 A From 4.00 30.0000 167.00 No Ice 1.29 0.23 0.01
Centroid-Le -7.00 1/2" Ice 145 0.31 0.02
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1t
Ji S .
g 0.00 1"Ice 1.61 0.40 0.03
2" Ice 1.97 0.61 0.05
4" Jce 279 1.12 0.14
(2) LGP21401 B From 4.00 40.0000 167.00 No Ice 1.29 0.23 0.01
Centroid-Le  -7.00 1/2" Ice 145 0.31 0.02
g 0.00 1" Ice 1.61 0.40 0.03
2" Ice 1.97 0.61 0.05
4" Ice 2.79 112 0.14
(2) LGP21401 C From 4.00 40.0000 167.00 No Ice 1.29 0.23 0.01
Centroid-Le  -7.00 12" Iee 1.45 0.31 0.02
g 0.00 1" Ice 1.61 0.40 0.03
2" Ice 1.97 0.61 0.05
4" Ice 2.79 1.12 0.14
(2) LGP21901 A From 4.00 30.0000 167.00 No Ice 0.27 0.18 0.01
Centroid-Le 7.00 1/2" Ice 0.34 0.25 0.01
g 0.00 1" Ice 043 0.32 0.01
2"Ice 0.62 0.49 0.02
4" Ice 1.10 0.94 0.07
(2) LGP21901 B From 4.00 40.0000 167.00 No Ice 027 0.18 0.01
Centroid-Le 7.00 1/2" Tee 0.34 0.25 0.01
g 0.00 1" Ice 043 032 0.01
2" Ice 0.62 0.49 0.02
4" Ice 1.10 0.94 0.07
(2) LGP21901 C From 4.00 40.0000 167.00 No Ice 0.27 0.18 0.01
Centroid-Le 7.00 172" Iee 0.34 0.25 0.01
g 0.00 1" Ice 043 0.32 0.01
2" Ice 0.62 0.49 0.02
4" Ice 1.10 0.94 0.07
DC6-48-60-18-8F B From 4.00 40.0000 167.00 No Ice 1.27 1.27 0.02
Centroid-Le 0.00 1/2" Ice 1.46 1.46 0.04
g 0.00 1" Ice 1.66 1.66 0.05
2" Ice 2.09 2.09 0.10
4" Ice 3.10 3.10 021
Platform Mount [LP 304-1] C None 0.0000 167.00 No Ice 17.46 17.46 135
172" ke 22.44 22.44 1.62
1" Ice 27.42 27.42 1.90
2" Ice 37.38 37.38 2.45
4" Ice 57.30 57.30 3.55
*kkk 155' ddok
APX16DWV-16DWV-S-E-A A From 4.00 30.0000 155.00 No Ice 723 2.15 0.04
20 Centroid-Le  -6.00 1/2" Ice 7.68 249 0.07
g 2.00 1"Ice 8.14 2.84 0.11
2" Ice 9.09 3.55 0.20
4" Ice 11.09 5.08 0.46
APX16DWV-16DWV-S-E-A B From 4.00 30.0000 155.00 No Ice 7.23 2.15 0.04
20 Centroid-Le ~ -6.00 1/2" Ice 7.68 2.49 0.07
g 2.00 1" Ice 8.14 2.84 0.11
2" Ice 9.09 3.55 0.20
4" Ice 11.09 5.08 0.46
APX16DWV-16DWV-S-E-A C From 4.00 30.0000 155.00 No Ice 7.23 2.15 0.04
20 Centroid-Le ~ -6.00 1/2" Ice 7.68 2.49 0.07
g 2.00 1" Ice 8.14 2.84 0.11
2"Ice 9.09 3.55 0.20
4" Ice 11.09 5.08 0.46
ATMAA1412D-1A20 A From 4.00 30.0000 155.00 No Ice 1.17 047 0.01
Centroid-Le  -6.00 1/2" Iee 1.31 0.57 0.02
g 2.00 1" Ice 1.47 0.69 0.03




T Job Page
tnx1ower WARD (BU 876381) 11 of 30
Tower Engineering Project pate
Professionals TEP No. 51819.13672 16:57:36 01/24/14
3703 Junction Boulevard
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle |
FAX: (919) 661-6350 miee
Description Face Offset Offsets: Azimuth Placement CaAa Crls Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
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2" Iee 1.81 0.95 0.06
4" Ice 2.58 1.57 0.14
ATMAA1412D-1A20 B From 4.00 30.0000 155.00 No Ice 1.17 0.47 0.01
Centroid-Le  -6.00 1/2" Ice 131 0.57 0.02
g 2.00 1" Ice 1.47 0.69 0.03
2" Ice 1.81 0.95 0.06
4" Ice 2.58 1.57 0.14
ATMAA1412D-1A20 C From 4.00 30.0000 155.00 No Ice 1.17 0.47 0.01
Centroid-Le -6.00 1/2" Ice 131 0.57 0.02
g 2.00 1" Ice 1.47 0.69 0.03
2" Ice 1.81 0.95 0.06
4" Ice 2.58 1.57 0.14
ATMPP1412D-1CWA A From 4.00 30.0000 155.00 No Ice 1.17 0.42 0.01
Centroid-Le -6.00 1/2" Ice 1.32 0.53 0.02
g 2.00 1" Ice 1.48 0.65 0.03
2" Ice 1.82 0.92 0.05
4" Ice 2.61 1.57 0.13
ATMPP1412D-1CWA B From 4.00 30.0000 155.00 No Ice 1.17 0.42 0.01
Centroid-Le ~ -6.00 1/2" Ice 132 0.53 0.02
g 2.00 1" Ice 1.48 0.65 0.03
2" Ice 1.82 0.92 0.05
4" Ice 2.61 1.57 0.13
ATMPP1412D-1CWA C From 4.00 30.0000 155.00 No Ice 1.17 0.42 0.01
Centroid-Le  -6.00 1/2" Ice 1.32 0.53 0.02
g 2.00 1" Ice 1.48 0.65 0.03
2" Iee 1.82 0.92 0.05
4" Ice 2.61 1.57 0.13
Platform Mount [LP 301-1] C None 0.0000 155.00 No Ice 30.10 30.10 1.59
1/2"Ice  40.80 40.80 2.03
1" Ice 51.50 51.50 2.47
2" Iee 72.90 72.90 335
4" Ice 115.70 115.70 5.11
*kk |45 FHk
RRH2X40-07-U A From 4.00 20.0000 145.00 No Ice 225 1.23 0.05
Centroid-Le  -6.00 1/2" Iee 245 1.39 0.07
g 0.00 1" Ice 2.66 1.55 0.09
2" Ice 3.10 191 0.13
4" Ice 4.10 2.73 0.27
RRH2X40-07-U B From 4.00 20.0000 145.00 No Ice 225 1.23 0.05
Centroid-Le  -6.00 172" Ice 245 1.39 0.07
g 0.00 1" Ice 2.66 1.55 0.09
2" Ice 3.10 191 0.13
4" Tce 4.10 2.73 0.27
RRH2X40-07-U C From 4.00 30.0000 145.00 No Ice 2.25 1.23 0.05
Centroid-Le -6.00 1/2" Ice 2.45 1.39 0.07
g 0.00 1" Ice 2.66 1.55 0.09
2" Ice 3.10 191 0.13
4" Ice 4.10 273 0.27
RRH2X40-AWS A From 4.00 20.0000 145.00 No Ice 252 1.59 0.04
Centroid-Le 2.00 172" Ice 2.75 1.80 0.06
g 0.00 1" Ice 2.99 2.01 0.08
2" Ice 3.50 2.46 0.13
4" Ice 4.61 3.48 0.28
RRH2X40-AWS B From 4.00 20.0000 145.00 No Ice 2.52 1.59 0.04
Centroid-Le 2.00 172" Iee 275 1.80 0.06
g 0.00 1" Ice 2.99 2.01 0.08
2" Ice 350 2.46 0.13




t T Job Page
nxiower WARD (BU 876381) 12 of 30
Tower Engineering Project pate
Professionals TEP No. 51819.13672 16:57:36 01/24/14
3703 Junction Boulevard (-
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle |
FAX: (919) 661-6350 miee
Description Face Offset Offsets: Azimuth Placement CaAa CrAs Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
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S S
RRH2X40-AWS C From 4.00 30.0000 145.00 No Ice 2.52 1.59 0.04
Centroid-Le 2.00 1/2" Ice 2.75 1.80 0.06
g 0.00 1" Ice 2.99 2.01 0.08
2" Ice 3.50 2.46 0.13
4" Ice 4.61 3.48 0.28
2) A From 4.00 20.0000 145.00 No Ice 5.03 5.29 0.04
BXA-171063-12CF-EDIN-X Centroid-Le 0.00 1/2" Ice 5.58 6.46 0.09
w/ Mount Pipe g 0.00 1" Ice 6.10 7.35 0.14
2" Ice 717 9.15 0.27
4" Ice 9.44 12.95 0.68
2) B From 4.00 20.0000 145.00 No Ice 5.03 5.29 0.04
BXA-171063-12CF-EDIN-X Centroid-Le 0.00 172" Ice 5.58 6.46 0.09
w/ Mount Pipe g 0.00 1" Ice 6.10 7.35 0.14
2" Ice 7.17 9.15 0.27
4" Ice 9.44 12.95 0.68
(2) C From 4.00 30.0000 145.00 No Ice 5.03 529 0.04
BXA-171063-12CF-EDIN-X Centroid-Le 0.00 1/2" Ice 5.58 6.46 0.09
w/ Mount Pipe g 0.00 1" Ice 6.10 735 0.14
2" Iee 7.17 9.15 0.27
4" Ice 9.44 12.95 0.68
2) A From 4.00 20.0000 145.00 No Ice 7.97 5.80 0.04
BXA-70063-6CF-EDIN-X w/ Centroid-Le 0.00 12" Ice 8.61 6.95 0.10
Mount Pipe g 0.00 1" Ice 9.22 7.82 0.17
2" Ice 10.46 9.60 0.34
4" Ice 13.07 13.37 0.80
2) B From 4.00 20.0000 145.00 No Ice 797 5.80 0.04
BXA-70063-6CF-EDIN-X w/ Centroid-Le 0.00 1/2" Ice 8.61 6.95 0.10
Mount Pipe g 0.00 1" Ice 9.22 7.82 0.17
2" Ice 10.46 9.60 0.34
4" Ice 13.07 13.37 0.80
2) (C From 4.00 30.0000 145.00 No Ice 7.97 5.80 0.04
BXA-70063-6CF-EDIN-X w/ Centroid-Le 0.00 172" Iee 8.61 6.95 0.10
Mount Pipe g 0.00 1" Ice 9.22 7.82 0.17
2" Ice 10.46 9.60 0.34
4" Ice 13.07 13.37 0.80
DB-B1-6C-8AB-0Z A From 4.00 20.0000 145.00 No Ice 5.60 2.33 0.04
Centroid-Le ~ -2.00 172" Ice 5.92 2.56 0.08
g 0.00 1" Ice 6.24 2.79 0.12
2" Iee 6.91 3.28 0.21
4" Ice 8.37 437 0.45
Platform Mount [LP 303-1] C None 0.0000 145.00 No Ice 14.66 14.66 1.25
12"Ice  18.87 18.87 1.48
1" Ice 23.08 23.08 1.71
2" Ice 31.50 31.50 2.18
4" Ice 48.34 48.34 3.10
*ekk 50' L&
KS24019-L112A A From Leg 3.00 0.0000 50.00 No Ice 0.09 0.09 0.01
0.00 1/2" Ice 0.15 0.15 0.01
1.00 1" Ice 022 0.22 0.01
2" Ice 0.40 0.40 0.02
4" Ice 0.89 0.89 0.04
1.9"x 3" Pipe A From Leg 3.00 0.0000 50.00 No Ice 0.51 051 0.01
0.00 1/2" Ice 0.69 0.69 0.01
0.00 1"Ice 0.89 0.89 0.02
2" Ice 131 131 0.04
4" Ice 2.42 242 0.11
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Description Face Offset Offsets: Azimuth Placement CrAs CaAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
f b fr g 7 K
St
fi :
Side Arm Mount [SO 701-1] A From Leg 1.50 0.0000 50.00 No lce 0.85 1.67 0.07
0.00 1/2" Ice 1.14 2.34 0.08
0.00 1"Ice 143 3.01 0.09
2" Tee 2.01 435 0.12
4" Tee 3.17 7.03 0.18
*okk 10' * %%
0G-860/1920/GPS-A A From Leg 3.00 0.0000 10.00 No Ice 0.14 0.14 0.00
0.00 1/2" Ice 0.23 0.23 0.00
2.00 1"Ice 0.33 0.33 0.01
2" Ice 0.57 0.57 0.02
4" Ice 1.17 1.17 0.05
1.9"x 3" Pipe A From Leg 3.00 0.0000 10.00 No Ice 0.51 0.51 0.01
0.00 1/2" Ice 0.69 0.69 0.01
0.00 1"Ice 0.89 0.89 0.02
2" Iee 1.31 1.31 0.04
4" Iee 242 2.42 0.11
Side Arm Mount [SO 701-1] A From Leg 1.50 0.0000 10.00 No Ice 0.85 1.67 0.07
0.00 1/2" Ice 1.14 2.34 0.08
0.00 1"Ice 1.43 3.01 0.09
2" Ice 2.01 4.35 0.12
4" Iee 3.17 7.03 0.18

ko

Load Combinations

“Comb. Description

§

Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+Ice+Temp

15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+Ice+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+Temp

Do~ WN -



t T Job Page
nxiower WARD (BU 876381) 14 of 30
Tower Engineering Project pate
Professionals TEP No. 51819.13672 16:57:36 01/24/14
3703 Junction Boulevard
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle I
FAX: (919) 661-6350 miee
Comb. Description
No.
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service S - o
Maximum Member Forces |
Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. bid Type Load Moment Moment
- Comb K kip-ft kip-ft
L1 176 - 144.25 Pole Max Tension 27 0.00 0.00 -0.00
Max. Compression 14 -13.54 -0.32 1.91
Max. Mx 5 -6.35 -263.78 -0.02
Max. My 2 -6.30 0.49 269.05
Max. Vy 5 13.46 -263.78 -0.02
Max. Vx 2 -13.68 0.49 269.05
Max. Torque 5 2.55
L2 144.25 - Pole Max Tension 1 0.00 0.00 0.00
117.25
Max. Compression 14 -23.88 0.15 4.27
Max. Mx 5 -12.14 -853.61 -0.20
Max. My 2 -12.08 1.33 869.11
Max. Vy 5 21.18 -853.61 -0.20
Max. Vx 2 -21.51 1.33 869.11
Max. Torque 5 2.58
L3 117.25-94.58 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -29.07 032 5.66
Max. Mx 5 -15.92 -1247.44 -0.31
Mazx. My 2 -15.88 1.82 1269.06
Max. Vy 5 23.01 -1247.44 -0.31
Max. Vx 2 -23.34 1.82 1269.06
Max. Torque 5 2.67
1A 94.58 - 87.25 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -33.73 0.44 6.66
Max. Mx 5 -19.39 -1535.69 -0.38
Max. My 2 -19.35 2.16 1561.50
Max. Vy 5 24.36 -1535.69 -0.38
Max. Vx 2 -24.69 2.16 1561.50
Max. Torque 5 2.74
Ls 87.25-61.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -42.60 0.71 8.93
Max. Mx 5 -26.26 -2195.24 -0.47
Max. My 2 -26.23 2.88 2229.98
Max. Vy 5 26.93 -2195.24 -0.47
Max, Vx 2 -27.25 2.88 222998
Max. Torque 5 2.88
L6 61.5-46.95 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -45.82 0.81 9.73
Max. Mx 5 -28.82 -2426.62 -0.48
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. fr Type Load Moment Moment
Comb. K kip-fr kip-ft
Max. My 2 -28.80 3.11 2464.30
Max. Vy 5 27.74 -2426.62 -0.48
Max. Vx 2 -28.06 3.11 2464.30
Max. Torque 5 2.94
L7 46.95-32 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -55.82 0.90 12.02
Max. Mx 5 -36.82 -3033.15 -0.31
Max. My 2 -36.81 3.55 3077.67
Max. Vy 5 29.79 -3033.15 -0.31
Max. Vx 2 -30.08 3.55 3077.67
Max. Torque 5 3.36
L8 32-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -70.41 -0.43 14.60
Max. Mx 5 -48.85 -4030.34 -0.89
Max. My 2 -48.85 2.81 4082.41
Max. Vy 5 3253 -4030.34 -0.89
Max. Vx 2 -32.78 2.81 4082.41
Max. Torque =) 3.87
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
o Comb.
Pole Max. Vert 15 70.41 -0.00 8.66
Max. Hy 11 48.87 32.50 0.03
Max. H, 2 48.87 0.03 32.76
Max. My 2 4082.41 0.03 32.76
Max. M, 5 4030.34 -32.50 -0.03
Max. Torsion 5 3.87 -32.50 -0.03
Min. Vert 1 48.87 0.00 0.00
Min. H, 5 48.87 -32.50 -0.03
Min. H, 8 48.87 -0.03 -32.76
Min. M, 8 -4075.17 -0.03 -32.76
Min. M, 11 -4026.99 32,50 0.03
Min. Torsion 11 -3.86 32.50 0.03
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M Moment, M,
K K - K kip-ft kip-ft kip-ft
Dead Only 48.87 0.00 -0.00 -3.53 -1.66 0.00
Dead+Wind O deg - No Ice 48.87 -0.03 -32.76 -4082.41 2.81 -0.17
Dead+Wind 30 deg - No Ice 48.87 16.23 -28.36 -3533.80 -2012.04 -2.08
Dead+Wind 60 deg - No Ice 48.87 28.14 -16.36 -2039.23 -3488.33 -3.44
Dead+Wind 90 deg - No Ice 48.87 32.50 0.03 0.89 -4030.34 -3.87
Dead+Wind 120 deg - No Ice 48.87 28.16 16.40 2039.77 -3492.76 -3.26
Dead+Wind 150 deg - No Ice 48.87 16.27 28.38 3531.02 -2019.78 -1.78
Dead+Wind 180 deg - No Ice 48.87 0.03 32.76 4075.17 -6.17 0.17
Dead+Wind 210 deg - No Ice 48.87 -16.23 28.36 3526.57 2008.67 2.07
Dead+Wind 240 deg - No Ice 48.87 -28.14 16.36 2032.02 3484.96 343
Dead+Wind 270 deg - No Ice 48.87 -32.50 -0.03 -8.09 4026.99 3.86
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Load Vertical Shear: Shear; Overturning Overturning Torque
Combination Moment, M, Moment, M,

- K K K kip-ft kip-ft kip-ft
Dead+Wind 300 deg - No Ice 48.87 -28.16 -16.40 -2046.99 3489.43 3.26
Dead+Wind 330 deg - No Ice 48.87 -16.27 -28.38 -3538.25 2016.44 1.79
Dead+Ice+Temp 7041 -0.00 -0.00 -14.60 -0.43 0.00
Dead+Wind 0 deg+Ice+Temp 70.41 0.00 -8.66 -1135.04 -0.51 -0.10
Dead+Wind 30 deg+Ice+Temp 70.41 431 -7.50 -984.99 -556.32 -0.75
Dead+Wind 60 deg+Ice+Temp 70.41 747 -4.33 -574.95 -963.19 -1.20
Dead+Wind 90 deg+Ice+Temp 70.41 8.62 -0.00 -14.79 -1112.09 -1.33
Dead+Wind 120 deg+Ice+Temp 70.41 7.47 4.33 545.39 -963.11 -1.10
Dead+Wind 150 deg+Ice+Temp 7041 431 7.50 955.48 -556.19 -0.58
Dead+Wind 180 deg+Ice+Temp 70.41 -0.00 8.66 1105.62 -0.35 0.10
Dead+Wind 210 deg+Ice+Temp 70.41 -4.31 7.50 955.56 555.46 0.75
Dead+Wind 240 deg+lce+Temp 70.41 -7.47 433 545.52 962.33 1.20
Dead+Wind 270 deg+Ice+Temp 70.41 -8.62 0.00 -14.63 1111.23 1.33
Dead+Wind 300 deg+Ice+Temp 70.41 -7.47 -4.33 -574.81 962.25 1.10
Dead+Wind 330 deg+Ice+Temp 70.41 -4.31 -1.50 -984.91 55533 0.58
Dead+Wind 0 deg - Service 48.87 -0.01 -11.33 -1417.73 -0.12 -0.06
Dead+Wind 30 deg - Service 48.87 5.62 -9.81 -1227.51 -698.64 -0.73
Dead+Wind 60 deg - Service 48.87 9.74 -5.66 -709.35 -1210.41 -1.20
Dead+Wind 90 deg - Service 48.87 11.25 0.01 -2.09 -1398.29 -1.36
Dead+Wind 120 deg - Service 48.87 9.74 5.68 704.76 -1211.96 -1.15
Dead+Wind 150 deg - Service 48.87 5.63 9.82 1221.78 -701.33 -0.63
Dead+Wind 180 deg - Service 48.87 0.01 11.33 1410.44 -3.23 0.06
Dead+Wind 210 deg - Service 48.87 -5.62 9.81 1220.22 695.28 0.73
Dead+Wind 240 deg - Service 48.87 -9.74 5.66 702.06 1207.05 1.20
Dead+Wind 270 deg - Service 48.87 -11.25 -0.01 -5.20 1394.94 1.36
Dead+Wind 300 deg - Service 48.87 -9.74 -5.68 -712.05 1208.61 1.15

_Dead+Wind 330 deg - Service 48.87 ~ -5.63 -9.82 -1229.07 697.98 063
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb K K KK K__ K

1 0.00 -48.87 0.00 0.00 48.87 0.00 0.000%

2 -0.03 -48.87 -32.76 0.03 48.87 32.76 0.000%

3 16.23 -48.87 -28.36 -16.23 48.87 28.36 0.000%

4 28.14 -48.87 -16.36 -28.14 48.87 16.36 0.000%
5 32.50 -48.87 0.03 -32.50 48.87 -0.03 0.000%

6 28.16 -48.87 16.40 -28.16 48.87 -16.40 0.000%
7 16.27 -48.87 28.38 -16.27 48.87 -28.38 0.000%

8 0.03 -48.87 32.76 -0.03 48.87 -32.76 0.000%

9 -16.23 -48.87 28.36 16.23 48.87 -28.36 0.000%
10 -28.14 -48.87 16.36 28.14 48.87 -16.36 0.000%
11 -32.50 -48.87 -0.03 32.50 48.87 0.03 0.000%
12 -28.16 -48.87 -16.40 28.16 48.87 16.40 0.000%
13 -l16.27 -48.87 -28.38 16.27 48.87 28.38 0.000%
14 0.00 -70.41 0.00 0.00 70.41 0.00 0.000%
15 0.00 -70.41 -8.66 -0.00 70.41 8.66 0.000%
16 4.31 -70.41 -7.50 -4.31 70.41 7.50 0.000%
17 747 -70.41 -4.33 -1.47 70.41 4.33 0.000%
18 8.62 -70.41 -0.00 -8.62 70.41 0.00 0.000%
19 747 -70.41 4.33 -7.47 70.41 -4.33 0.000%
20 431 -70.41 7.50 -4.31 7041 -1.50 0.000%
21 -0.00 -70.41 8.66 0.00 7041 -8.66 0.000%
22 -4.31 -70.41 7.50 431 70.41 -7.50 0.000%
23 -1.47 -70.41 4.33 747 70.41 -4.33 0.000%
24 -8.62 -70.41 0.00 8.62 70.41 -0.00 0.000%
25 <147 -70.41 -4.33 7.47 70.41 4,33 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
26 -4.31 -70.41 -1.50 4.31 70.41 7.50 0.000%
27 -0.01 -48.87 -11.33 0.01 48.87 11.33 0.000%
28 5.62 -48.87 9.81 5.62 48.87 9.81 0.000%
29 9.74 -48.87 5.66 9.74 48.87 5.66 0.000%
30 11.25 -48.87 0.01 1125 48.87 0.0l 0.000%
31 974 -48.87 5.68 974 48.87 5.68 0.000%
32 5.63 -48.87 9.82 -5.63 48.87 -9.82 0.000%
33 0.01 -48.87 11.33 0.01 48.87 -11.33 0.000%
34 5.62 -48.87 9.81 5.62 48.87 9.81 0.000%
35 974 -48.87 5.66 974 48.87 -5.66 0.000%
36 -11.25 -48.87 -0.01 11.25 48.87 0.01 0.000%
37 -9.74 -48.87 -5.68 9.74 48.87 5.68 0.000%
3% 563 4887 982 5.63 48.87 982 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination - of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00076361
3 Yes 6 0.00000001 0.00013966
4 Yes 6 0.00000001 0.00014885
5 Yes 5 0.00000001 0.00022296
6 Yes 6 0.00000001 0.00013777
7 Yes 6 0.00000001 0.00014630
8 Yes 4 0.00000001 0.00067833
9 Yes 6 0.00000001 0.00014618
10 Yes 6 0.00000001 0.00013709
11 Yes 5 0.00000001 0.00024332
12 Yes 6 0.00000001 0.00014900
13 Yes 6 0.00000001 0.00014038
14 Yes 4 0.00000001 0.00018245
15 Yes 6 0.00000001 0.00009610
16 Yes 6 0.00000001 0.00012473
17 Yes 6 0.00000001 0.00012704
18 Yes 6 0.00000001 0.00009454
19 Yes 6 0.00000001 0.00011997
20 Yes 6 0.00000001 0.00012228
21 Yes 6 0.00000001 0.00009314
22 Yes 6 0.00000001 0.00012254
23 Yes 6 0.00000001 0.00012003
24 Yes 6 0.00000001 0.00009462
25 Yes 6 0.00000001 0.00012713
26 Yes 6 0.00000001 0.00012502
27 Yes 4 0.00000001 0.00028349
28 Yes 5 0.00000001 0.00025833
29 Yes 5 0.00000001 0.00028994
30 Yes 4 0.00000001 0.00092150
31 Yes 5 0.00000001 0.00024975
32 Yes 5 0.00000001 0.00027973
33 Yes 4 0.00000001 0.00027901
34 Yes 5 0.00000001 0.00027868
35 Yes 5 0.00000001 0.00024681
36 Yes 4 0.00000001 0.00094671
37 Yes 5 0.00000001 0.00029082
38 Yes 5 0.00000001 0.00026119
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Compression Checks
Pole Design Data
Section Elevation Size L L, Ki/r F, A Actual Allow. Ratio
No. P P, P
fr fi fr ksi in’ K K P,
L1 176 - 174.513 TP23.65x16.5x0.1875 31.75 0.00 0.0 39.000 9.9072 -1.37 386.38 0.004
174.513 - 39.000 10.1065 -1.72 394.15 0.004
173.026
173.026 - 39.000 10.3058 -1.78 401.93 0.004
171.539
171.539 - 39.000 10.5050 -1.84 409.70 0.004
170.053
170.053 - 39.000 10.7043 -2.24 417.47 0.005
168.566
168.566 - 39.000 10.9036 -2.30 425.24 0.005
167.079
167.079 - 39.000 11.1028 -3.82 433,01 0.009
165.592
165.592 - 39.000 11.3021 -3.89 440.78 0.009
164.105
164.105 - 39.000 11.5014 -3.97 448.55 0.009
162.618
162.618 - 39.000 11.7006 -4.05 456.32 0.009
161.132 r
161.132 - 39.000 11.8999 -4.12 464.10 0.009
159.645
159.645 - 39.000 12.0992 -4.21 471.87 0.009
158.158
158.158 - 39.000 12.2984 -4.29 479.64 0.009
156.671
156.671 - 39.000 12,4977 -4.37 48741 0.009
155.184
155.184 - 39.000 12.6970 -5.90 495.18 0.012
153.697
153.697 - 39.000 12.8962 -6.00 502.95 0.012
152.211
152.211 - 39.000 13.0955 -6.10 510.73 0.012
150.724
150.724 - 39.000 13.2948 -6.20 518.50 0.012
149.237
149,237 - 39.000 13.4940 -6.30 526.27 0.012
147.75
147.75 - 14425 39.000 13.9631 -3.79 544.56 0.007
L2 147.75 - 144.25 TP29.2804x22.4868x0.3125 30.50 0.00 0.0 39.000 22.7674 -4.41 887.93 0.005
144.25 - 39.000 23.0814 -8.39 900.17 0.009
142.829
142.829 - 39.000 23.3953 -8.57 912.42 0.009
141.408
141.408 - 39.000 23.7093 -8.76 924.66 0.009
139.987
139.987 - 39.000 24.0232 -8.95 936.91 0.010
138.566
138.566 - 39.000 24.3372 -9.14 949.15 0.010

137.145
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Section Elevation Size L L, Ki/r F, A Actual Allow. Ratio
No. P P, P
i ft i ksi in’ K K
137.145 - 39.000 24.6511 -9.34 961.39 0.010
135724
135.724 - 39.000 24.9651 -9.53 973.64 0.010
134.303
134.303 - 39.000 25.2791 973 985.88 0.010
132.882
132.882 - 39.000 25.5930 -9.94 998.13 0.010
131.461
131.461 - 39.000 25.9070 -10.14 1010.37 0.010
130.039
130.039 - 39.000 26.2209 -10.35 1022.62 0.010
128.618
128.618 - 39.000 26.5349 -10.56 1034.86 0.010
127.197
127.197 - 39.000 26.8488 -10.77 1047.10 0.010
125.776
125.776 - 39.000 27.1628 -10.98 1059.35 0.010
124.355
124.355 - 39.000 27.4767 -11.20 1071.59 0.010
122.934
122.934 - 39.000 27.7907 -1141 1083.84 0.011
121.513
121.513 - 39.000 28.1047 -11.63 1096.08 0.011
120.092
120.092 - 39.000 28.4186 -11.86 1108.33 0.011
118.671
118.671 - 39.000 28.7326 -12.08 1120.57 0.011
117.25
L3 117.25 - TP34.33x29.2804x0.5076 22.67 0.00 0.0 39.000 46,7288 -12.31 1822.42 0.007
116.201
116.201 - 39.000 47.1054 -12.52 1837.11 0.007
115.151
115.151 - 39.000 47.4819 -12.74 1851.79 0.007
114.102
114.102 - 39.000 47.8585 -12.96 1866.48 0.007
113.052
113.052 - 39.000 48,2350 -13.18 1881.17 0.007
112.003
112.003 - 39.000 48.6116 -13.40 1895.85 0.007
110.954 .
110.954 - 39.000 48.9882 -13.62 1910.54 0.007
109.904
109.904 - 39.000 49.3647 -13.84 192522 0.007
108.855
108.855 - 39.000 49,7413 -14.06 193991 0.007
107.805
107.805 - 39.000 50.1178 -14.29 1954.60 0.007
106.756
106.756 - 39.000 50.4944 -14.51 1969.28 0.007
105.706
105.706 - 39.000 50.8710 -14.74 1983.97 0.007
104.657
104.657 - 39.000 51.2475 -14.96 1998.65 0.007
103.608
103.608 - 39.000 51.6241 -15.19 2013.34 0.008
102.558
102.558 - 39.000 52.0006 -1542 2028.03 0.008
101.509
101.509 - 39.000 52.3772 -15.65 2042.71 0.008

100.459
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Section Elevation Size L L, Kinr F, A Actual Allow. Ratio
No. P P, P
f ft ft ksi in? K K - P
100.459 - 99.41 39.000 52.7538 -15.88 2057.40 0.008
99.41 -94.58 39.000 54.4869 -8.57 2124.99 0.004
L4 99.41-94,58 TP35.3344x32.2391x0.5587 12,16 0.00 0.0 39.000 58.3619 -8.95 2276.11 0.004
94.58 - 93.5329 39.000 58.8346 -17.79 2294.55 0.008
93.5329 - 39.000 59.3073 -18.05 231298 0.008
92.4857
92.4857 - 39.000 59.7800 -18.31 2331.42 0.008
91.4386
. 91.4386 - 39.000 60.2527 -18.57 2349.86 0.008
90.3914
90.3914 - 39.000 60.7254 -18.83 2368.29 0.008
89.3443
89.3443 - 39.000 61.1981 -19.09 2386.73 0.008
88.2971
88.2971 - 87.25 39.000 61.6708 -19.35 2405.16 0.008
L5 87.25-85.9625 TP41.0631x35.3344x0.5294  25.75 0.00 0.0 39.000 58.9660 -19.68 2299.67 0.009
85.9625 - 39.000 59.4473 -20.01 2318.44 0.009
84.675
84.675 - 39.000 59.9286 -20.34 2337.21 0.009
83.3875
83.3875-82.1 39.000 60.4099 -20.67 2355.99 0.009
82.1-80.8125 39.000 60.8912 -21.01 2374.76 0.009
80.8125 - 39.000 61.3725 -21.35 2393.53 0.009
79.525
79.525 - 39.000 61.8538 -21.68 2412.30 0.009
78.2375
78.2375 - 76.95 39.000 62.3351 -22.02 2431.07 0.009
76.95 - 75.6625 39.000 62.8164 -22.37 2449.84 0.009
75.6625 - 39.000 63.2977 <2271 2468.61 0.009
74.375
74.375 - 39.000 63.7790 -23.06 2487.38 0.009
73.0875
73.0875-71.8 39.000 64.2603 -23.40 2506.15 0.009
71.8-70.5125 39.000 64.7416 -23.75 2524.92 0.009
70.5125 - 39.000 65.2229 -24.10 2543.69 0.009
69.225
69.225 - 39.000 65.7042 -24.45 2562 .46 0.010
67.9375
67.9375 - 66.65 39.000 66.1855 -24.81 2581.24 0.010
66.65 - 65.3625 39.000 66.6668 -25.16 2600.01 0.010
65.3625 - 39.000 67.1481 -25.52 2618.78 0.010
64.075
64.075 - 39.000 67.6294 -25.88 2631.55 0.010
62.7875
62.7875 - 61.5 39.000 68.1107 -26.23 2656.32 0.010
L6 61.5-60.4413 TP44.3x41.0631x0.577 14.55 0.00 0.0 39.000 74.5737 -26.55 2908.37 0.009
60.4413 - 39.000 75.0050 -26.87 2925.20 0.009
59.3825
59.3825 - 39.000 75.4364 -27.19 2942.02 0.009
58.3238
58.3238 - 39.000 75.8677 -27.51 2958.84 0.009
57.265
57.265 - 39.000 76.2991 -27.83 2975.66 0.009
56.2063
56.2063 - 39.000 76.7304 -28.15 2992.49 0.009
55.1475
55.1475 - 39.000 77.1618 -28.47 3009.31 0.009
54.0887
54,0887 - 53.03 39.000 77.5931 -28.80 3026.13 0.010
53.03-46.95 39.000 80.0702 -16.50 3122.74 0.005
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Section Elevation Size L L, Ki/r F, A Actual Allow. Ratio
No. P P, P
ft fr fr ksi in’ K K —p
L7 53.03-46.95 TP46.8779x41.7934x0.5579 21.03 0.00 0.0 39.000 73.0212 -14.17 2847.83 0.005
46.95 - 45.8821 39.000  75.6243 -31.75 2949.35 0.011
45.8821 - 39.000 76.0815 -32.11 2967.18 0.011
44.8143
44,8143 - 39.000 76.5387 -32.47 2985.01 0.011
43.7464
43.7464 - 39.000 76.9959 -32.82 3002.84 0.011
42.6786
42,6786 - 39.000  77.4531 -33.18 3020.67 0.011
41.6107
41.6107 - 39.000 77.9103 -33.54 3038.50 0.011
40.5429
40.5429 - 39.000 78.3675 -33.90 3056.33 0.011
39.475
39.475 - 39.000 78.8247 -34.27 3074.16 0.011
38.4071
38.4071 - 39.000 79.2819 -34.63 3091.99 0.011
37.3393
37.3393 - 39.000 79.7391 -34.99 3109.82 0.011
36.2714
36.2714 - 39.000 80.1963 -35.36 3127.65 0.011
35.2036
35,2036 - 39.000 80.6535 -35.73 314549 0.011
34.1357
34,1357 - 39.000 81.1107 -36.09 3163.32 0.011
33.0679
33.0679 - 32 39.000 81.5678 -36.46 3181.15 0.011
L8 32-304 TP54x46.8779x0.5702 32.00 0.00 0.0 39.000 84.4539 -37.38 3293.70 0.011
30.4-28.8 39.000 85.0984 -37.96 3318.84 0.011
28.8-27.2 39.000 85.7429 -38.54 3343.97 0.012
27.2-25.6 39.000 85.7429 -38.85 3343.97 0.012
25.6-24 39.000 86.3874 -39.43 3369.11 0.012
24-224 39.000 87.0319 -40.02 339424 0.012
22.4-20.8 39.000 - 87.6764 -40.61 3419.38 0.012
20.8-19.2 39.000 88.3209 -41.20 344451 0.012
19.2-17.6 39.000 88.9654 -41.79 3469.65 0.012
17.6 - 16 39.000 89.6099 -42.39 3494.78 0.012
16-14.4 39.000 90.2543 -42.99 3519.92 0.012
144-12.8 39.000 90.8988 -43.59 3545.05 0.012
12.8-11.2 39.000 91.5433 -44.19 3570.19 0.012
11.2-9.6 39.000 92.1878 -44.51 3595.32 0.012
9.6-8 39.000 92,8323 -45.48 3620.46 0.013
8-64 39.000 93.4768 -46.09 3645.59 0.013
64-48 39.000 94.1213 -46.70 3670.73 0.013
48-32 39.000 94.7658 -47.32 3695.87 0.013
32-16 39.000 95.4103 -47.94 3721.00 0.013
1.6-0 39.000 96.0547 -48.56 3746.14 0.013
Pole Bending Design Data
Section Elevation Size Actual ~ Actual Allow.  Ratio  Actual  Actual Allow.  Ratio
No. M, ﬁbx Fpe ﬁ»: Aly fby Fby fby
fr kip-ft ksi ksi Fox kip-ft ksi ksi Fiy
L1 176 - 174.513 TP23.65x16.5x0.1875 8.56 2.533 39.000 0.065 0.00 0.000 39.000 0.000
174.513 - 16.45 4,675 39.000 0.120 0.00 0.000 39.000 0.000
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-—Section -_""l-fnl‘e;;i(;n" _"_"""_g;‘ze Actual Actual Allow._'-_l.i;;tio Actual- ) Zc_mZz — -All‘o_u;..m_Ratio '
No. M, ﬁ;x Fp, ﬁ:x M 3 fby F by .ﬁby
fr kip-ft ksi ksi For kip-ft ksi ksi Fiy
173.026 - 23.38 6.391 39.000 0.164 0.00 0.000 39.000 0.000
171.539
171.539 - 30.45 8.008 39.000 0.205 0.00 0.000 39.000 0.000
170.053
170.053 - 37.96 9.612 39.000 0.246 0.00 0.000 39.000 0.000
168.566
168.566 - 46.35 11.310 39.000 0.290 0.00 0.000 39.000 0.000
167.079
167.079 - 60.73 14.289 39.000 0.366 0.00 0.000 39.000 0.000
165.592
165.592 - 75.62 17.166 39.000 0.440 0.00 0.000 39.000 0.000
164.105
164.105 - 90.64 19.866  39.000 0.509 0.00 0.000 39.000 0.000
162.618
162.618 - 10579 22401 39.000 0.574 0.00 0.000 39.000  0.000
161.132
161.132 - 121.08 24.783 39.000 0.635 0.00 0.000 39.000 0.000
159.645
159.645 - 136.51 27.024 39.000 0.693 0.00 0.000 39.000 0.000
158.158
158.158 - 152,08 29.134  39.000 0.747 0.00 0.000 39.000 0.000
156.671
156.671 - 167.78 31.122 39,000 0.798 0.00 0.000 39.000 0.000
155.184
155.184 - 188.84 33.932 39.000 0.870 0.00 0.000 39.000  0.000
153.697
153.697 - 208.69 36343  39.000 0.932 0.00 0.000 39.000  0.000
152.211
152.211 - 228.67 38.616  39.000 0.990 0.00 0.000 39.000 0.000
150.724
150.724 - 248.79 40758  39.000 1.045 0.00 0.000 39.000 0.000
149.237
149.237 - 269.05 42780  39.000 1.097 0.00 0.000 39.000 0.000
147.75
147.75 - 127.03 18.858 39.000 0484 0.00 0.000 39.000 0.000
144.25
L2 147.75 - TP29.2804x22.4868x0.3125  194.39 18.192 39.000 0.466 0.00 0.000 39.000 0.000
144.25
144.25 - 348.65 31.742  39.000 0.814 0.00 0.000 39.000 0.000
142.829
142.829 - 376.06 33318 39.000 0.854 0.00 0.000 39.000 0.000
141.408
141.408 - 403.64 34.815 39.000 0.893 0.00 0.000 39.000 0.000
139.987
139.987 - 43139  36.236  39.000 0.929 0.00 0.000 39.000 0.000
138.566
138.566 - 459.31 37.586 39.000 0.964 0.00 0.000 39.000 0.000
137.145
137.145 - 487.41 38870  39.000 0.997 0.00 0.000 39.000 0.000
135.724
135,724 - 51569  40.091  39.000 1.028 0,00 0.000 39.000 0.000
134.303
134.303 - 544,14 41.252 39.000 1.058 0.00 0.000 39.000 0.000
132.882
132.882 - 57277 42358  39.000 1.086 0.00 0.000 39.000 0.000
131461
131.461 - 601.58 43410  39.000 1.113 0.00 0.000 39.000  0.000
130.039
130.039 - 630.57 44413  39.000 1.139 0.00 0.000 39.000 0.000

128.618
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No. My Sox Fix Sox M, Soy Fy Soy
fr kip-ft ksi ksi Fe kip-ft ksi ksi For
128.618 - 65974 45368 39,000 1.163 0.00 0.000 39.000  0.000
127.197
127.197 - 689.10 46.278 39.000 1.187 0.00 0.000 39.000 0.000
125.776
125.776 - 718.63 47.147 39.000 1.209 0.00 0.000 39.000 0.000
124.355
124.355 - 748.36 47.975 39.000 1.230 0.00 0.000 39.000 0.000
122.934
122.934 - 778.27 48.765 39.000 1.250 0.00 0.000 39.000 0.000
121.513
121.513 - 808.36  49.520  39.000 1.270 0.00 0.000 39.000  0.000
120.092
120.092 - 838.64 50.240 39.000 1.288 0.00 0.000 39.000 0.000
118.671
118.671 - 869.12 50.928 39.000 1.306 0.00 0.000 39.000 0.000
117.25
L3 117.25 - TP34.33x29.2804x0.5076 891,75 32300 39.000 0.828 0.00 0.000 39.000 0.000
116.201
116.201 - 914.48 32592  39.000 0.836 0.00 0.000 39.000  0.000
115.151
115.151 - 93733 32874  39.000 0.843 0.00 0.000 39.000 0.000
114.102
114.102 - 960.30 33.147 39.000 0.850 0.00 0.000 39.000 0.000
113.052
113.052 - 983.37 33411  39.000 0.857 0.00 0.000 39.000 0.000
112.003
112.003 - 1006.55 33.666  39.000 0.863 0.00 0.000 39.000 0.000
110.954
110.954 - 1029.85 33.914  39.000 0.870 0.00 0.000 39.000 0.000
109.904
109.904 - 1053.26  34.153  39.000 0.876 0.00 0.000 39.000 0.000
108.855
108.855 - 1076.78 34385  39.000 0.882 0.00 0.000 39.000 0.000
107.805
107.805 - 110041  34.609 39.000 0.887 0.00 0.000 39,000 0.000
106.756
106.756 - 1124.16  34.827 39.000 0.893 0.00 0.000 39.000 0.000
105.706
105.706 - 1148.02  35.037 39.000 0.898 0.00 0.000 39.000 0.000
104.657
104.657 - 1171.99 35241  39.000 0.904 0.00 0.000 39.000 0.000
103.608
103.608 - 1196.08 35.439  39.000 0.909 0.00 0.000 39.000 0.000
102.558
102.558 - 122029 35630  39.000 0914 0.00 0.000 39.000 0.000
101.509
101.509 - 124462 35816  39.000 0.918 0.00 0.000 39.000 0.000
100.459
100.459 - 1269.06 35996  39.000 0.923 0.00 0.000 39.000  0.000
99.41
99.41 - 94.58 68972  18.329  39.000 0470 0.00 0.000 39.000  0.000
L4 99.41 -94.58 TP35.3344x32.2391x0.5587 693.54  17.719  39.000 0.454 0.00 0.000 39.000 0.000
94,58 - 1408.38 35401  39.000 0.908 0.00 0.000 39.000  0.000
93.5329
93.5329 - 1433.63 35459  39.000 0.909 0.00 0.000 39.000 0.000
92.4857
92.4857 - 1458.97 35513  39.000 0911 0.00 0.000 39.000 0.000
91.4386
01.4386 - 1484.44 35563  39.000 0912 0.00 0.000 39.000  0.000
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B Section  Elevation T —S}%;-- D -_ggult‘ﬁ- -Tct.ual Allow.  Ratio  Actual Actual Allow. Ratio )
No. Mx f bx F, bx ﬁ;: M ¥y fby F, by ﬁ7)'
] It kip-ft ksi ksi Fox kip-ft ksi ksi Fy,
) 90.3914 - 151002 35611 39.000 0913 000 0000 39.000 0.000
89.3443
89.3443 - 153570 35.655 39.000 0914 0.00 0.000 39.000 0.000
88.2971
88.2971 - 1561.51 35.696 39.000 0915 0.00 0.000 39.000 0.000
87.25
L5 87.25 - TP41.0631x35.3344x0.5294 1593.38 37.716 39.000 0.967 0.00 0.000 39.000 0.000
85.9625
85.9625 - 162542  37.849 39.000 0.970 0.00 0.000 39.000 0.000
84.675
84.675 - 1657.62 37.977 39.000 0974 0.00 0.000 39.000 0.000
83.3875
83.3875-82.1 1689.97 38.100 39.000 0.977 0.00 0.000 39.000  0.000
82.1-80.8125 172249 38.217 39.000 0.980 0.00 0.000 39.000 0.000
80.8125 - 1755.17 38.329 39.000 0.983 0.00 0.000 39.000 0.000
79.525
79.525 - 1788.01  38.437 39.000 0.986 0.00 0.000 39.000  0.000
78.2375
78.2375 - 1821.01 38540 39.000 0.988 0.00 0.000 39.000 0.000
76.95
76.95 - 1854.18 38.639 39.000 0.991 0.00 0.000 39.000  0.000
75.6625
75.6625 - 1887.51 38.733 39.000 0.993 0.00 0.000 39.000  0.000
74.375
74.375 - 1921.01 38.824 39.000 0.995 0.00 0.000 39.000 0.000
73.0875
73.0875-71.8 1954.67 38910 39.000- 0.998 0.00 0.000 39.000 0.000
71.8-70.5125 198849  38.993 39.000 1.000 0.00 0.000 39.000 0.000
70.5125 - 202248  39.073 39.000 1.002 0.00 0.000 39.000 0.000
69.225
69.225 - 2056.65 39.149 39.000 1.004 0.00 0.000 39.000 0.000
67.9375
67.9375 - 209097 39.222 39.000 1.006 0.00 0.000 39.000 0.000
66.65
66.65 - 212547 39.292 39.000 1.007 0.00 0.000 39.000 0.000
65.3625
65.3625 - 2160.14 39,358 39.000 1.009 0.00 0.000 39.000 0.000
64.075
64.075 - 219497 39.422 39.000 1.011 0.00 0.000 39.000 0.000
62.7875
62.7875 - 61.5 222998 39.483 39.000 1.012 0.00 0.000 39.000 0.000
L6 61.5 - 60.4413 TP44.3x41.0631x0.577 225890 36.400 39.000 0933 0.00 0.000 39.000 0.000
60.4413 - 228793 36.442 39.000 0.934 0.00 0.000 39.000  0.000
59.3825
59.3825 - 2317.05 36482 39.000 0.935 0.00 0.000 39.000 0.000
58.3238
58.3238 - 234628  36.521 39.000 0936 0.00 0.000 39.000 0.000
57.265
57.265 - 2375.63  36.558 39.000 0937 0.00 0.000 39.000 0.000
56.2063
56.2063 - 2405.07 36.593 39.000 0.938 0.00 0.000 39.000 0.000
55.1475
55.1475 - 2434.63  36.627 39.000 0939 0.00 0.000 39.000 0.000
54.0887
54.0887 - 246430  36.660 39.000 0940 0.00 0.000 39.000 0.000
53.03
53.03 -46.95 1390.93 19424 39.000 0498 0.00 0.000 39.000 0.000
L7 53.03-46.95 TP46.8779x41.7934x0.5579 1164.63 18915 39.000 0485 0.00 0.000 39.000 0.000
46.95 - 2637.51 39.920 39.000 1.024 0.00 0.000 39.000 0.000

45.8821




——
t T Job Page
nxirower WARD (BU 876381) 25 of 30
Tower Engineering Fciect pate
Professionals TEP No. 51819.13672 16:57.36 01/24/14
3703 Junction Boulevard
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle |
FAX: (919) 661-6350 miee
Section Elevation Size Actual Actual Allow.  Ratio  Actual  Actual Allow.  Ratio
No. M, Sox Fie Sox M, Soy Fiy Joy
fr kip-ft ksi ksi . kipft ksi ki TR
45.8821 - 2668.32  39.900 39.000 1.023 0.00 0.000 39.000  0.000
44,8143
44.8143 - 2699.23 39.878 39.000 1.023 0.00 0.000 39.000 0.000
43,7464
43,7464 - 2730.23  39.855 39.000 1.022 0.00 0.000 39.000 0.000
42,6786
42.6786 - 276133  39.832 39.000 1.021 0.00 0.000 39.000 0.000
41.6107
41.6107 - 2792.53  39.807 39.000 1.021 0.00 0.000 39.000 0.000
40.5429
40.5429 - 2823.82 39.782 39.000 1.020 0.00 0.000 39.000  0.000
39.475
39475 - 285521 39757 39.000 1.019 0.00 0.000 39.000 0.000
38.4071
38.4071 - 2886.69  39.730 39.000 1.019 0.00 0.000 39.000 0.000
37.3393
37.3393 - 291828 39702  39.000 1.018 0.00 0.000 39.000 0.000
36.2714
36.2714 - 2049.96 39.674  39.000 1.017 0.00 0.000 39.000 0.000
35.2036
35,2036 - 2981.73 39.646  39.000 1.017 0.00 0.000 39.000 0.000
34.1357
34,1357 - 3013.62 39.616  39.000 1.016 0.00 0.000 39.000 0.000
33.0679
33.0679 - 32 3045.59 39.587  39.000 1.015 0.00 0.000 39.000 0.000
L8 32-304 TP54x46.8779x0.5702 3125.88 38739  39.000 0.993 0.00 0.000 39.000  0.000
30.4-28.8 317428 38.742  39.000 0.993 0.00 0.000 39.000 0.000
28.8-27.2 322290 38.743  39.000 0.993 0.00 0.000 39.000 0.000
27.2-25.6 322290 38743  39.000 0.993 0.00 0.000 39.000 0.000
25.6-24 327172 38742 39.000 0.993 0.00 0.000 39.000 0.000
24-224 3320.76  38.739  39.000 0.993 0.00 0.000 39.000  0.000
22.4-208 3370.00 38.734  39.000 0993 0.00 0.000 39.000 0.000
20.8-19.2 341946 38.728  39.000 0.993 0.00 0.000 39.000  0.000
19.2-17.6 3469.12  38.720  39.000 0.993 0.00 0.000 39.000 0.000
17.6- 16 3518.99 38710  39.000 0.993 0.00 0.000 39.000 0.000
16-14.4 3569.07 38.699  39.000 0.992 0.00 0.000 39.000 0.000
14.4-128 3619.37 38.687  39.000 0.992 0.00 0.000 39.000  0.000
12.8-11.2 3669.88 38.673  39.000 0.992 0.00 0.000 39.000  0.000
11.2-9.6 3720.59 38.659  39.000 0.991 0.00 0.000 39.000 0.000
9.6-8 3771.84 38.646  39.000 0991 0.00 0.000 39.000 0.000
8-64 3823.07 38.630  39.000 0.991 0.00 0.000 39.000 0.000
6.4-48 3874.51 38.612 39.000 0.990 0.00 0.000 39.000  0.000
48-32 3926.16 38.594  39.000 0.990 0.00 0.000 39.000  0.000
32-16 3978.03 38.574 39.000 0.989 0.00 0.000 39.000 0.000
1.6-0 4030.12 38.554  39.000 0.989 0.00 0.000 39.000 0.000
Pole Shear Design Data
Section Elevation Size Actual  Actual Allow.  Ratio Actual  Actual Allow.  Ratio
No. % £ F. f. T f Fo fu
fr K ksi ksi T F, kip-fi ksi ksi Fu
L1 176 - 174.513 TP23.65x16.5x0.1875 3.52 0.356 26.000 0.027 0.52 0.074 26.000 0.003
174.513 - 4.62 0.457 26,000 0.035 0.52 0.072 26.000  0.003
173.026
173.026 - 471 0.457 26.000 0.035 0.52 0.069 26.000 0.003

171.539
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Section Elevation Size Actual Actual Allow,  Ratio  Actual Actual Allow.  Ratio
No. Vv I F, b T I Fy, fu
f K ksi ksi F, kip-ft ksi ksi Fu
171.539 - 4.80 0.457 26.000 0.035 0.52 0.066 26.000  0.003
170.053
170.053 - 5.60 0.523 26.000 0.040 0.52 0.064 26.000 0.002
168.566
168.566 - 5.69 0.522 26.000 0.040 0.51 0.061 26.000 0.002
167.079
167.079 - 9.97 0.898 26.000 0.069 0.72 0.082 26.000 0.003
165.592
165.592 - 10.06 0.890 26.000 0.068 0.72 0.079 26.000 0.003
164.105
164.105 - 10.15 0.882 26.000 0.068 0.72 0.076 26.000  0.003
162.618
162.618 - 10.24 0.875 26.000 0.067 0.72 0.074 26.000  0.003
161.132
161.132 - 10.33 0.868 26.000 0.067 0.71 0.071 26,000 0.003
159.645
159.645 - 10.43 0.862 26.000 0.066 0.71 0.069 26.000 0.003
158.158
158.158 - 10.52 0.855 26.000  0.066 0.71 0.066 26.000 0.003
156.671
156.671 - 10.61 0.849 26.000 0.065 0.71 0.064 26.000  0.002
155.184
155.184 - 13.31 1.048 26.000 0.081 0.71 0.062 26.000  0.002
153.697 .
153.697 - 13.40 1.039 26.000 0.080 0.71 0.060 26.000 0.002
152.211
152.211 - 13.49 1.030 26.000 0.079 0.71 0.058 26.000 0.002
150.724
150.724 - 13.59 1.022 26.000 0.079 0.71 0.056 26.000 0.002
149.237
149.237 - 13.68 1.014 26.000 0.078 0.71 0.055 26.000  0.002
147.75
147.75 - 10.25 0.734 26.000 0.056 042 0.030 26.000 0.001
144.25
L2 147.75 - TP29.2804x22.4868x0.3125 8.84 0.388 26.000 0.030 0.33 0.015 26.000 0.001
144.25
14425 - 19.22 0.833 26.000 0.064 0.09 0.004 26.000  0.000
142.829
142.829 - 19.34 0.827 26.000 0.064 0.09 0.004 26.000  0.000
141.408
141.408 - 19.46 0.821 26.000 0.063 0.09 0.004 26.000  0.000
139.987
139.987 - 19.58 0.815 26.000 0.063 0.09 0.004 26.000  0.000
138.566
138.566 - 19.71 0.810 26.000 0.062 0.09 0.004 26.000  0.000
137.145
137.145 - 19.83 0.804 26.000 0.062 0.10 0.004 26.000  0.000
135.724
135.724 - 19.95 0.799 26.000 0.061 0.10 0.004 26.000  0.000
134.303
134.303 - 20.08 0.794 26.000  0.061 0.10 0.004 26.000  0.000
132.882
132,882 - 20.21 0.790 26.000 0.061 0.10 0.004 26.000  0.000
131.461
131.461 - 20.33 0.785 26.000  0.060 0.10 0.004 26.000  0.000
130.039
130.039 - 20.46 0.780 26.000  0.060 0.10 0.003 26,000 0.000
128.618
128.618 - 20.59 0.776 26.000 0.060 0.10 0.003 26.000  0.000
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127.197 - 20.72 0.772 26.000 0.059 0.10 0.003 26.000 0.000
125.776
125.776 - 20.85 0.768 26.000 0.059 0.11 0.003 26.000  0.000
124.355
124.355 - 20.98 0.763 26.000 0.059 0.11 0.003 26.000 0.000
122934
122934 - 21.11 0.760 26.000 0.058 0.11 0.003 26.000  0.000
121.513
121513 - 21.24 0.756 26.000 0.058 0.11 0.003 26.000  0.000
120.092
120.092 - 21.37 0.752 26.000 0.058 0.11 0.003 26.000 0.000
118.671
118.671 - 21.51 0.749 26.000 0.058 0.11 0.003 26.000  0.000
117.25
L3 117.25 - TP34.33x29.2804x0.5076 21.61 0.462 26.000 0.036 0.11 0.002 26,000 0.000
116.201
116.201 - 21.71 0.461 26.000 0.035 0.11 0.002 26.000 0.000
115.151
115.151 - 21.82 0.459 26.000 0.035 0.11 0.002 26.000 0.000
114.102
114.102 - 21.92 0.458 26.000 0.035 0.11 0.002 26.000  0.000
113.052
113.052 - 22.03 0.457 26.000 0.035 0.11 0.002 26.000  0.000
112.003
112.003 - 22.13 0.455 26.000 0.035 0.11 0.002 26.000 0.000
110.954
110.954 - 22.24 0.454 26.000 0.035 0.12 0.002 26.000  0.000
109.904
109.904 - 22.35 0.453 26.000 0.035 0.12 0.002 26.000  0.000
108.855
108.855 - 22.46 0.451 26.000 0.035 0.12 0.002 26.000 0.000
107.805
107.805 - 22.57 0.450 26.000 0.035 0.12 0.002 26.000 0.000
106.756
106.756 - 22.67 0.449 26.000 0.035 0.12 0.002 26.000  0.000
105.706
105.706 - 22.78 0.448 26.000 0.034 0.12 0.002 26.000 0.000
104.657
104.657 - 22.89 0.447 26.000 0.034 0.12 0.002 26.000  0.000
103.608
103.608 - 23.00 0.446 26.000 0.034 0.12 0.002 26.000 0.000
102.558
102.558 - 23.11 0.444 26.000 0.034 0.12 0.002 26.000 0.000
101.509
101.509 - 23.23 0.443 26.000 0.034 0.12 0.002 26.000  0.000
100.459
100.459 - 23.34 0.442 26.000 0.034 0.12 0.002 26.000 0.000
99.41
99.41 -94.58 12.07 0.221 26.000 0.017 0.06 0.001 26.000  0.000
L4 09.41-94.58 TP35.3344x32.2391x0.5587  11.88 0.204 26.000 0.016 0.06 0.001 26.000  0.000
94.58 - 24.04 0.409 26.000 0.031 0.12 0.001 26.000 0.000
93.5329
93.5329 - 24.15 0.407 26.000 0.031 0.12 0.001 26.000 0.000
92.4857
92.4857 - 2425 0.406 26.000 0.031 0.12 0.001 26.000  0.000
91.4386
91.4386 - 24.36 0.404 26,000 0.031 0.12 0.001 26.000 0.000
90.3914
90.3914 - 24.47 0.403 26.000 0.031 0.12 0.001 26.000  0.000

89.3443
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893443 - 24.58 0.402 26.000 0.031 0.13 0.001 26.000  0.000
88.2971
88.2971 - 24.69 0.400 26.000 0.031 0.13 0.001 26.000 0.000
87.25
L5 87.25 - TP41.0631x35.3344x0.5294  24.81 0421 26.000 0.032 0.13 0.001 26.000  0.000
85.9625
85.9625 - 24.94 0419 26.000 0.032 0.13 0.001 26.000 0.000
84.675
84.675 - 25.06 0418 26.000 0.032 0.13 0.001 26.000  0.000
83.3875
83.3875-82.1 25.18 0.417 26.000 0.032 0.13 0.001 26.000  0.000
82.1-80.8125 2531 0416 26.000 0.032 0.13 0.001 26.000  0.000
80.8125 - 25.44 0414 26.000 0.032 0.13 0.001 26.000  0.000
79.525
79.525 - 25.56 0413 26.000 0.032 0.13 0.001 26.000  0.000
78.2375
78.2375 - 25.69 0412 26.000 0.032 0.13 0.001 26.000 0.000
76.95
76.95 - 25.82 0411 26.000 0.032 0.13 0.001 26.000  0.000
75.6625
75.6625 - 25.94 0410 26.000 0.032 0.13 0.001 26.000  0.000
74.375
74.375 - 26.07 0.409 26.000 0.031 0.13 0.001 26.000 0.000
73.0875
73.0875-71.8 26.20 0.408 26.000 0.031 0.13 0.001 26.000 0.000
71.8-70.5125 26.33 0.407 26.000 0.031 0.13 0.001 26.000 0.000
70.5125 - 26.46 0.406 26.000 0.031 0.13 0.001 26.000  0.000
69.225
69.225 - 26.59 0.405 26.000 0.031 0.13 0.001 26.000  0.000
67.9375
67.9375 - 26.72 0.404 26.000 0.031 0.14 0.001 26.000  0.000
66.65
66.65 - 26.85 0.403 26.000 0.031 0.14 0.001 26.000  0.000
65.3625
65.3625 - 26.98 0.402 26.000  0.031 0.14 0.001 26.000  0.000
64.075
64.075 - 27.12 0.401 26.000 0.031 0.14 0.001 26.000  0.000
62.7875
62.7875-61.5 27.25 0.400 26.000  0.031 0.14 0.001 26.000  0.000
L6 61.5 - 60.4413 TP44.3x41.0631x0.577 27.35 0.367 26.000 0.028 0.14 0.001 26.000  0.000
60.4413 - 2745 0.366 26.000 0.028 0.14 0.001 26.000  0.000
59.3825
59.3825 - 27.55 0.365 26.000  0.028 0.14 0.001 26.000  0.000
58.3238
58.3238 - 27.65 0.364 26.000 0.028 0.14 0.001 26.000  0.000
57.265
57.265 - 27.75 0.364 26.000 0.028 0.14 0.001 26.000 0.000
56.2063
56.2063 - 27.86 0363 26.000 0.028 0.14 0.001 26.000  0.000
55.1475
55.1475 - 27.96 0.362 26.000 0.028 0.14 0.001 26.000 0.000
54.0887
54.0887 - 28.06 0.362 26.000 0.028 0.14 0.001 26.000  0.000
53.03
53.03 - 46.95 15.33 0.191 26.000 0.015 0.08 0.001 26.000 0.000
L7 53.03-46.95 TP46.8779x41.7934x0.5579  13.49 0.185 26.000 0.014 0.07 0.001 26.000 0.000
46.95 - 28.89 0.382 26.000 0.029 0.15 0.001 26.000 0.000
45.8821
45.8821 - 28.98 0.381 26.000  0.029 0.15 0.001 26.000  0.000

448143
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44.8143 - 29.07 0.380 26.000 0.029 0.15 0.001 26.000  0.000
43,7464
43.7464 - 29.16 0.379 26,000 0.029 0.15 0.001 26.000  0.000
42,6786
42.6786 - 29.25 0.378 26.000 0.029 0.15 0.001 26.000  0.000
41.6107
41.6107 - 29.34 0.377 26.000 0.029 0.15 0.001 26.000 0.000
40.5429
40.5429 - 29.43 0.376 26.000 0.029 0.15 0.001 26.000  0.000
39.475
39.475 - 29.53 0.375 26.000 0.029 0.15 0.001 26.000  0.000
384071
38.4071 - 29.62 0.374 26.000 0.029 0.15 0.001 26.000  0.000
37.3393
37.3393 - 29.71 0.373 26.000 0.028 0.15 0.001 26.000  0.000
36.2714
36.2714 - 29.80 0.372 26.000 0.028 0.15 0.001 26.000  0.000
35.2036
35.2036 - 29.89 0.371 26.000 0.028 0.15 0.001 26.000  0.000
34,1357
34.1357 - 29.99 0.370 26.000 0.028 0.15 0.001 26.000  0.000
33.0679
33.0679-32 30.08 0.369 26.000 0.028 0.15 0.001 26.000  0.000
L8 32-304 TP54x46.8779x0.5702 30.21 0.358 26.000 0.028 0.15 0.001 26.000  0.000
304 -28.8 30.34 0.357 26.000  0.027 0.15 0.001 26.000  0.000
28.8-27.2 30.47 0.355 26.000 0.027 0.16 0.001 26.000  0.000
27.2-25.6 30.60 0.357 26.000 0.027 0.16 0.001 26.000  0.000
25.6-24 30.73 0.356 26.000 0.027 0.16 0.001 26.000  0.000
24-224 30.86 0.355 26.000 0.027 0.16 0.001 26.000  0.000
22.4-20.8 31.00 0.354 26.000 0.027 0.16 0.001 26.000  0.000
20.8-19.2 3113 0.352 26.000 0.027 0.16 0.001 26.000  0.000
19.2-17.6 31.26 0.351 26.000 0.027 0.16 0.001 26.000 0.000
17.6-16 31.39 0.350 26.000 0.027 0.16 0.001 26.000  0.000
16-14.4 31.52 0.349 26.000 0.027 0.16 0.001 26.000 0.000
14.4-12.8 31.66 0.348 26.000 0.027 0.16 0.001 26.000  0.000
12.8-11.2 31.79 0.347 26.000 0.027 0.16 0.001 26.000  0.000
11.2-9.6 31.97 0.347 26.000 0.026 0.16 0.001 26.000  0.000
96-8 32.11 0.346 26.000 0.026 0.16 0.001 26.000 0.000
8-64 32,24 0.345 26.000 0.026 0.17 0.001 26.000  0.000
64-4.8 32.37 0.344 26.000 0.026 0.17 0.001 26.000 0.000
48-32 32.51 0.343 26.000 0.026 0.17 0.001 26.000 0.000
32-16 32.64 0.342 26.000 0.026 0.17 0.001 26.000 0.000
1.6-0 32.78 0.341 26.000 0.026 0.17 0.001 26.000  0.000
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Section Capacity Table
“Section  Elevation “Component "~ Size  Critical P SF*Pu,, %  Pass
No. Jt Type Element K K Capacity Fail
L1 176.00-144.25 Pole TP23.65x16.5x0.1875 1 Note 1 Note 1 83.1 Pass
L2 147.75-94.58 Pole TP34.33x22.4868x0.3125 2 Note 1 Note 1 98.7 Pass
L3 99.41-46.95 Pole TP44.3x32.6292x0.375 3 Note 1 Note 1 76.7 Pass
4 53.03-0.00 Pole TP54x42.1974x0.375 4 Note 1 Note 1 76.2 Pass
Ml 35.00-0.00 Mod CCI-WSFP-065125 5 Note 1 Note 1 88.9 Pass
M2 64.25-29.25 Mod CCI-SFP-065125 6 Note 1 Note 1 93.7 Pass
M3 89.25-64.25 Mod CCI-SFP-060100 7 Note 1 Note 1 95.6 Pass
M4 119.25-89.25 Mod CCI-SFP-060100 8 Note 1 Note 1 875 Pass
Summary
Pole (1.2) 98.7 Pass
Mod (M3) 95.6 Pass
e RATING= 987  Pass
Notes
1) See additional documentation in “Appendix C - Additional Calculations” for calculations supporting the % capacity listed.

. Program Version 6.1.4.1 - 12/17/2013 File://tep-vm-file01/Towers/51819/13672_SDD - 876381 - WARD/tnxTower/CROWN_876381_LC4.7.eri
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—— WARD (BU 876381)
e Pole (L2} 58.7% TEP #: 51815.13672
Mod (M3) 95.6% Analysis: MHL 1/24/2014
Monopole Shaft Reinforcement Check: JSC 1/24/2014
o = : Lateral
Modificatlon Type g F;::)" (Tf; g r orl.f'::;t:::i‘nt 0 Flats/Polints Offset
® 13 (In)
1 CCl-WSFP-065125 x 0.00 35.00 514 Flats -1.50
2 CCI-WSFP-065125 x 0.00 35.00 918 Flats 1.50
3 CCI-SFP-065125 29.25 61.50 x 1713 Flats 0.00
4 CCI-$FP-D60100 x 61.50 87.25 x 1713 Flats 0.00
5 CCI-SFP-060100 X 87.25 119.25 1713 Flats 0.00

Modification Properties
Terminati
R Unbraced Length ol Ixx lyy Drill Hole | A.gross Anet ‘ermination
Modification (in) Cap ) inY k (in) {in%) {in?) Length
n
(k) (ft)
CCI-WSFP-065125 19.000 30 1.058 28.607 0.8 1.19 8.125 6.563 2.750
CCI-SFP-065125 19.000 30 1.058 28.607 0.8 119 8.125 6.563 2.750
CCI-SFP-060100 16.000 30 0.500 18.000 0.8 119 6.000 4.750 2.000

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, inc. Page 10f 11
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%\/ — WARD (BU 876381)
SROFESEONALS TEP #: 51819.13672
Analysis: MHL 1/24/2014
Reinforcement Layout Check:  JSC 1/24/2014
|
} 160.00
r .
140.00 -
120.00 — —
100.00_4 H \
(o _ !
80.00 - \ |
| i
i |
60.00 1 _ T ’ ' \ \ -
i 40.00 -
| —
I [] - L
|
|
! 20.00 |
0.00 T by T T T ; — -
-5.00 15.00 35.00 55.00 75.00 95.00 115.00 135.00 155.00 175.00

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, Inc. Page 2 of 11
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WARD (BU 876381)
51815.13672

MHL 1/24/2014
Elevation: 0.00-ft JSC 1/24/2014
Loads
Axlal: 48.6 k OD:| 54.00in
Moment: 4,030.1 k-t t:] 0.3750in
Shear: 32.8 k t,efi:| 0.5702 in
Torsion: 0.2 k-ft
Equivalent Loads to Pole
Axial: 32.2 k
Moment: 2,679.4  k-ft
Shear: 21.7 k
Torsion: 0.2 k-ft
Shear Flow
Controlling Mod: 2
q: 0.206 k/in
Bolt Capacity: 30.0 k/bolt
Max Spacing: 14533 in
Capacity: 13.1%
{in*) Angle
l,comp,min:  34866.7 150.0°
l,comp,cont:  35663.8 105.5°
Applied Stress (ksi) Allowable Stress (ksi)
Pole Seg. Axial Bending Axial Bending Angle Capacity
4 0.504 38.026 52.000 52.000 149.5° 74:.1%
Applied Stress (ksi) Allowable Stress (ksi)
Mod Axial Bending Comp. Tension Angle Capacity
1 0.504 37.483 42.735 43.077 105.5° 88,9%
2 0.504 37.483 42.735 43.077 14.5° 88.9%

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, Inc.

Page 3of 11



WARD (BU 876381)

N
QI sz
PROFLBE TEP #: 51819.13672
Analysis: MHL 1/24/2014
Elevation: 32.00-ft Check: JSC 1/24/2014

Loads
Axial: 36.5 k
Moment: 3,0456 k-t
Shear: 301 k
Torsion: 0.2 k-ft

Equivalent Loads to Pole

Axial: 18.0 k
Moment: 1,472.7  k-ft
Shear: 14.8 k
Torsion: 0.2 k-ft
Shear Flow
Controlling Mod: 3
q: 0.187 k/in
Bolt Capacity: 30.0 k/bolt
Max Spacing:  160.60 in
Capacity: 11.8%

(in%) Angle
l,comp,min:  31262.5 150.0°
l,comp,cont:  31473.2 121.5°

Applied Stress (ksi)

Pole Seg. Axial Bending

q 0.325 27.823

Applied Stress (ksi)

Mod Axial Bending

1 0.325 27.766

2 0.325 27.766

3 0.325 27.934

OD:| 46.88 in
t:] 0.3750in
t,eff:| 0.7968 in
Allowable Stress (ksi)
Axial Bending
52.000 52.000
Allowable Stress (ksi)
Comp. Tension
42.735 43.077
42.735 43.077
42.735 43.077

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, Inc.

Angle
149.5°

Angle
105.0°
15.0°
121.5°

Capacity
54.1%

Capacity
65.7%
65.7%
66.1%

Page 4 of 11
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3 ," e WARD (BU 876381)
RGeSO TEP #: 51819.13672
Analysis: MHL 1/24/2014
Elevation: 32.25-ft Check: JSC 1/24/2014
Loads

Axlal: 36.4 k oD:| 46.82in

Moment: 3,039.3  k-ft t:| 0.3750in

Shear: 30.1 k t,effz] 0.5579in

Torsion: 0.2 k-ft

Equivalent Loads to Pole
Axial: 25.3 k
Moment: 2,067.0 k-ft
Shear: 20.9 k
Torsion: 0.2 k-ft

Shear Flow
Controlling Mod: 3
q: 0.265 k/in
Bolt Capacity: 30.0 k/bolt
Max Spacing:  113.18 in
Capacity: ..16.8%

(in") Angle
l,comp,min:  22148.9 170.0°
l,comp,cont:  22148.9 0.0°

Applied Stress (ksi) Allowable Stress (ksi)
Pole Seg. Axial Bending Axial Bending Angle Capacity
4 0.457 39.143 52.000 52.000 39.5° 76.2%
Applied Stress (ksi) Allowable Stress (ksi)
Mod Axial Bending Comp. Tension Angle Capacity
3 0.457 39.579 42.735 43.077 0.0° 93.7%

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, Inc. Page 5 of 11
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N / — WARD (BU 876381)
L T TEP #: 51819.13672
Analysiss  MHL 1/24/2014
Elevation: 53.03-ft Check: JSC 1/24/2014
Loads
Axial: 28.8 k OD:| 42.95in
Moment: 2,464.3  k-ft t:] 0.3750 in
Shear: 28.1 k t,ertz| 0.5770in
Torsion: 0.1 k-ft
Equivalent Loads to Pole
Axial: 19.4 k
Moment: 1,624.5  k-ft
Shear: 18.9 k
Torsion: 0.1 k-ft
Shear Flow
Controlling Mod: 3
q: 0.286 k/in
Bolt Capacity: 30.0 k/bolt
Max Spacing: 104.77 in
Capacity:
(in*) Angle
l,comp,min:  17595.5 147.5°
l,comp,cont:  17595.5 0.0°
Applied Stress (ksi) Allowable Stress (ksi)
Pole Seg. Axial Bending Axial Bending Angle Capacity
3 0.384 36.645 52.000 52.000 89.5° 71.2%
Applied Stress (ksi) Allowable Stress (ksi)
Mod Axial Bending Comp. Tension Angle Capacity
3 0.384 37.140 42,735 43.077 0.0° 87.8%
Monopole Reinforcement Analysis_v2.0
Page 6 of 11

Tower Engineering Professionals, Inc.



.:§ / s WARD (BU 876381)
Rt TEP #: 51815.13672
Analysis: MHL 1/24/2014
Elevation: 61.50-ft Check: JSC 1/24/2014
Loads
Axial: 26.2 k . OD:| 41.06in
Moment: 2,230.0 k-ft t:] 0.3750 in
Shear: 27.3 k t,effz| 0.5294 in
Torsion: 0.1 k-ft
Equivalent Loads to Pole
Axial: 19.1 k
Moment: 1,597.6 k-t
Shear: 19.9 k
Torsion: 0.1 k-ft
Shear Flow
Controlling Mod: 4
q: 0.243 k/in
Bolt Capacity: 30.0 k/bolt
Max Spacing: in
Capacity:
(in" Angle
l,comp,min: 141349 117.0°
Lcomp,cont:  14134.9 180.0°
Applied Stress (ksi) Allowable Stress (ksi)
Pole Seg. Axial Bending Axial Bending Angle Capacity
3 0.395 39.468 52.000 52.000 9,5° 76.7%
Applied Stress (ksi) Allowable Stress (ksi)
Mod Axial Bending Comp. Tension Angle Capacity
4 0.395 39.816 42.057 42,222 180.0° 95.6%
Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, tnc. Page 7 of 11
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PHEFLSHIOH LS TEP #: 51819.13672
Analysis:  MHL 1/24/2014
Elevation; 87.25-ft Check: JSC 1/24/2014
Loads

Axial: 19.4 k OD:| 35.33in

Moment: 1,561.5 k-t t:] 0.3750in

Shear: 24.7 k t,efiz| 0.5587 in

Torsion: 0.1 k-ft

Equivalent Loads to Pole

Axial: 13.5 k
Moment: 1,064.6  k-ft
Shear: 17.2 k
Torsion: 0.1 k-ft
Shear Flow
Controlling Mod: 5
q: 0.286 k/in
Bolt Capacity: 300 k/bolt
1 2 in
(in%) Angle
1,comp,min; 9421.4 1.0°
J,comp,cont; 9421.4 180.0°
Applied Stress (ksi)
Pole Seg. Axial Bending Axial Bending
3 0.325 35.679 52.000 52.000
Applied Stress (ksi)
Mod Axial Bending Comp. Tension
5 0.325 36.133 42.057 42,222

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, Inc.

Allowable Stress (ksi)

Allowable Stress (ksi)

Angle Capacity
149.5° 69.2%

Angle Capacity
180.0° 86.7%

Page 8 of 11



Elevation: 99.41-ft

TEP #:
Analysis:
Check:

WARD (BU 876381)
51815.13672
MHL 1/24/2014
JSC 1/24/2014

Loads
Axial: 15.9 k
Moment: 1,269.1  k-ft
Shear: 23.3 k
Torsion: 0.1 k-ft

Equivalent Loads to Pole

Axial: 10.2 k
Moment: 795.3 k-ft
Shear: 15.0 k
Torsion: 0.1 k-ft
Shear Flow
Controlling Mod: 5
q: 0336  k/in
Bolt Capacity: 30.0 k/bolt
Max Spacing: 89.38 in
Capacity: 17.9%
(in) Angle
1,comp,min; 7146.0 3.5°
I,comp, cont: 7146.0 180.0°
Applied Stress (ksi)
Pole Seg. Axial Bending
2 0.313 35.979
Applied Stress (ksi)
Mod Axial Bending
5 0.313 36.499

oD:
1] 0.3125in
£, eff:

33.25in

0.5076 in

Axial
52.000

Comp.
42.057

Allowable Stress (ksi)
Bending
52.000

Allowable Stress (ksi)
Tension
42,222

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, Inc.

Angle Capacity
159.5° 69.8%
Angle Capacity
180.0° B7.5%

Page 9 of 11



WARD (BU 876381)
51819.13672

)
8
LA
N .
5&; :Nt;lhq(:cvml\.::
FESGIONALS TEP #:
Analysis:  MHL 1/24/2014
Elevation; 117.25-ft Check: JSC 1/24/2014
Loads
Axial: 12.1 k 0oD:| 29.28in
Moment: 869.1 k-ft t:| 0.3125in
Shear: 215 k t,eifz| 0.3125in
Torsion: 0.1 k-ft
Equivalent Loads to Pole
Axlak: 121 k
Moment: 869.1 k-ft
Shear: 215 k
Torsion: 0.1 k-ft
Shear Flow N/A
(in*) Angle
J,comp,min: 3045.3 0.0°
),comp,cont; 3045.3 9.5°
Applied Stress (ksi) Allowable Stress (ksi)
Pole Seg. Axial Bending Axial Bending Angle Capacity
2 0.420 50.911 52.000 52.000 9.5° 98.7%

Monopole Reinforcement Analysis_v2.0
Tower Engineering Professionals, Inc.

Page 10 of 11
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8 / — WARD (BU 876381)

WA enSEmes TEP #: 51819.13672
Analysiss  MHL 1/24/2014

Elevation: 147.75-f Check:  JSC  1/24/2014

Loads
Axial: 6.3 k 0OD:| 22.86in
Moment: 269.1 k-ft t:| 0.1875in
Shear: 13.7 k t,efiz) 0.1875in
Torsion: 0.7 k-ft

Equivalent Loads to Pole

Axial: 6.3 k
Moment: 269.1 k-ft

Shear: 13.7 k

Torsion: 0.7 k-ft
Shear Flow N/A

(in) Angle
1,comp,min: 876.2 0.0°
},comp,cont: 876.2 9.5°

Applied Stress (ksi) Allowable Stress (ksi)
Pole Seg. Axial Bending Axial Bending Angle Capacity
1 0.467 42,768 52.000 52.000 9.5° 83.1%
Monopole Reinforcement Analysis_v2.0
Page 11 of 11

Tower Engineering Professionals, Inc.



Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

Site Data

~BU#: 876381
Site Name: WARD
App #: 198834 Rev. 3

| Pole Manufacturer:]  Other

Anchor Rod Data

Qty: 16
Diam: 2.25 in
Rod Material:| A615-J

Strength (Fu): 100 ksi
Yield (Fy): 75 ksi
Bolt Circle: 63 in

Plate Data

Diam: 69 in
Thick: 2 in

Grade: 60 ksi
Single-Rod B-eff;|  10.71 in

Stiffener Data (Welding at both sides)

Config: 1 -
Weld Type:| Groove
Groove Depth:| 0.375 |in™
Groove Angle: 45 degrees
Fillet H. Weld: <-- Disregard
Fillet V. Weld:| 0.3125 [in

Width: 6.5 in
Height: 15 in
Thick: 0.75 in
Notch: 0.75 in
Grade: 65 ksi
Weld str.: 80 ksi

Pole Data
Diam: 54 in
Thick:] 0.375 lin

Grade: 65 ksi

# of Sides: 18 "0" IF Round
Fu 80 ksi

Reinf. Fillet Weld 0 "0" if None

Stress Increase Factor

ASIF:[  1.333 |

* 0 =none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

Reactions
Moment:[ 4082 |ft-kips
Axial: 49 kips
Shear: 33 kips

|Il No stiffeners, Criteria:

Anchor Rod Results
Maximum Rod Tension:
Allowable Tension:
Anchor Rod Stress Ratio:

191.3 Kips
195.0 Kips
98.1% Pass

Base Plate Results Flexural Check
Base Plate Stress:
Allowable Plate Stress:

Base Plate Stress Ratio:

48.4 ksi
60.0 ksi
80.8% Pass

Stiffener Results

Horizontal Weld :

Vertical Weld:

Plate Flex+Shear, fb/Fb+(fv/Fv)*2:
Plate Tension+Shear, ft/Ft+(fv/Fv)*2:
Plate Comp. (AISC Bracket):

62.1% Pass
71.1% Pass
24.7% Pass
60.7% Pass
71.0% Pass

Pole Results

Pole Punching Shear Check: 21.9% Pass

T )

e b

S
p B E

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

CClplate 1.5 - Circular Base F 1.2, Effective March 19, 2012

| AISC ASD |<-Only Applcable to Unstiffened Cases

Stiffened

Service, ASD

Fty*ASIF

Stiffened

Service, ASD

0.75"Fy*ASIF

Y.L. Length:
N/A, Roark

Analysis Date: 1/24/2014




| / _ PASS  PASS WARD (BU 876381)
WA S Rosults Summary:  1C1 2 TEP ik 51815.13672
Soil Interaction: 51.5% 14.3% Analysiss  MHL 1/24/2014
Drilled Caisson Tool - Input Foundation Structural: 92.7%  25.5% Check:  JSC 1/24/2014
Code Revisions: TIA-222-F ACI 318-05 Tower Type: Monopole
[Cos | LC2 Shaft Information
Moment: 4,082.00 1,135.00 kip-ft Diameter: 7.00 ft
Axial (download):  49.0D 70.00 kip Projection: 1.00 ft
Shear:  33.00 9.00  kip Caisson Length: 30.00 ft
Axial (uplift):  0.00 0.00 | kip fic: 4.000 ksi
Max ec: 0.003 in/in
Cage 1 Reinforcement
Tie Bar Size: 5 (fy = 60.0 ksi)
Clear Coverto Tie:  4.17  in (Cage @ = 73.00in)
Tie Bar Spacing: 1200 in
Vertical Bar Size: 11
Vertical Bar Quantity: 24 (p =0.676%)
fy: 600 ksi
E: 29,000 ksl
Design Parameters
Soil Soil Type Depth (ft) Eff. Unit Weight | Cohesion | Friction Angle ¢ | All. Skin Friction (psf)
Layer from to {pcf) (psf) ) Download Uplift
1 Clay 0.00 3.50 130.0 N 7
2 Sand 3.50 9.00 130.0 7 7 35.0
3 Sand 9.00 30.00 67.6 35.0
0
Z
///‘///=/ ; s f; '!Ié
A A A A 7 4,
2% A 7
0
A
NI
% 7
T 4 A A
G477 G777
7 % G
Notes: 1) Neglect lateral soil strength to a depth of:
i) 1/2 Pler @ = 7.00ft / 2 = 3.50ft
il) Frost-Depth=-40-Oir/-32in/f)=3-33R
iii) Geotech Rect dation = 3.50ft

2) Groundwater = 9.00ft




owee WARD (BU 876381}
s TEP #: 51819.13672
Analysis:  MHL 1/24/2014
Soil Interaction: LC1 Check:  JSC 1/24/2014

Shear Diagram (k) Moment Diagram (k-ft)

T . r 0 -1 0 r - 1 ;
-600_-500 -400  -300. -200 _ -100 __1_J| ) 100 1 _l[).__ 1000 2000 3000 40005000} 6000

e 2 e — e R

|
|
l
]
TR ST TR S TR
T~
&

—— N aods /

A — _11 S S A—

S _29 -

Max Unfactored Moment: 5561.4 kip-ft
@ 6.14 ftbelow grade
Additional Factor of Safety: 3.88

Capacity = PASS
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WARD (BU 876381)

% /@ﬁﬁ TEP #: 51819.13672
Analysis:  MHL 1/24/2014
Soil Interaction: LC2 Check: JSC 1/24/2014
Shear Diagram (k) Moment Diagram (k-ft)
; o 0 — e e —
200 =150 -100__ .-sn.___l_é.__ L& o S 500 1000 ke 2000
- 2 2
= 3 -3 — — —
-4 -4
5 0 — B
E—— __5_. ——— _6 4 - - — - - —
— - 7 Il _7 — —
- ! ¥ E—
Al : -
A T: I — 10 —— — —
= _11 .I — _11 = =
—=12- _12 - — S —
13—+ == -13 - =
14 - -14
-5 -15 Vd —
—_— = 16——— -16 / —_—
17 A7 —
_ 13 _18 / .....
19 19 Z
20 -20
21 -21
22 22
- N ——— 23— 2B —
24— 24
— N\ 25 -25 /
\ 26— — -26 ! / =
- - \er—l | e e
, -28
29 T -29 —
30— -30 — —
I - 31,.!..._ N Sy g S R I E———

Max Unfactored Moment: 1544.8 Kkip-ft
@ 6.11 ft belowgrade
Additional Factor of Safety: 14.01

Capacity =[ 14.3% |PASS
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=
{{;5 owes WARD (BU 876381)

NaMCEmG TEP #: 51819.13672
Analysis:  MHL 1/24/2014
Reinforcement Capacity Check: JSC 1/24/2014

&
@

Vu= 5153 1430 kip
Vc= 7041 7054 kip
fytie= 600 Vs= 2424 2424 kip
kip

Lc1 Lc2
Mu= 5561.4 1544.8 kip-ft
6064.6 kip-ft

$Mn= 5996.

T Wiz holhAs.
PASS PASS



January 27, 2014

176-ft Monopole Tower Structural Modification Analysis CCI BU No 876381
TEP Project Number 51819.13672, Application 198834, Revision 3 Page 10
APPENDIX D

STRUCTURAL MODIFICATION DRAWINGS

tnxTower Report - version 6.1.4.1
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ATTACHMENT 4



HMB

HMB Acoustics LLC 3 CherryTree Lane, Avon, Ct. 06001 860-677-5955

April 8, 2014

Doug Drost '
Project Engineer Wireless
Centek Engineering, Inc.
63-2 North Branford Road
Branford, Ct. 06405

Subject: Guilford 4 - CSC Noise Compliance Study
Dear Mr. Drost;

The noise levels for the V1 and V2 wall mounted HVAC units were calculated while they
were operating separately. Typically only one of the two air-conditioner units operates
at any one time. The noise level was then projected to each property line. The
resultant noise level was compared to the State of Ct. Noise Regulation. The
Regulation allows a noise level of 55 dBA (daytime) and 45 dBA (nighttime) when
measured at a Residential Receptor’s property line. | found that the V1 and V2 units
meet the conditions for compliance as set forth in the Regulation at all property lines.

Allan Smardin
HMB Acoustics LLC



Tower Share Filing HMB
Noise Standards Compliance Review HMB ACOUSTICS LLC

PROJECT INFORMATION: Centek Job #:  13284.000

Applicant: Cellco Partnership d.b.a. Verizon Wireless
Applicant Site ID: Guilford 4

Site Owner: Sprint Spectrum

Site Address: 2365 Long Hill Road, Guilford, CT

Subject Zoning District: Residential

Abutting Zoning District(s): Residential

APPLICANT EQUIPMENT:

Prop. Line. Dist. (FT)

ID Noise Emitt Make/Model

g AREATOrs North | South | East West
V-1 | Wall Mounted HVAC | Bard/ W61A1-105EPXXX]J 388 175 186 605
V-2 | Wall Mounted HVAC | Bard / W61A1-105EPXXXJ 345 168 188 606

EXISTING COLOCATORS:

AT&T [ MetroPCS [ Other
X Sprint B4 T Mobile [ Other:
] Nextel [ None [0 Other:

EXISTING COLOCATOR EQUIPMENT OWNER:

Prop. Line. Dist. (FT)
North | South | East West

ID Noise Emitter Make/Model

EXISTING COLOCATOR EQUIPMENT OWNER:

Prop. Line. Dist. (FT)
North | South | East | West

1D Noise Emitter Make/Model

3 Cherry Tree Lane ~ Avon, CT 06001 ~ Phone ~ 860-677-5955




EXISTING COLOCATOR EQUIPMENT OWNER:

1D Noise Emitter

Make/Model

Prop. Line. Dist. (FT)

North | South | East | West

EXISTING COLOCATOR EQUIPMENT OWNER:

ID Noise Emitter

Make/Model

Prop. Line. Dist. (FT)

North | South | East West

EXISTING COLOCATOR EQUIPMENT OWNER:

1D Noise Emitter

Make/Model

Prop. Line. Dist. (FT)

North | South | East West

Daytime Regulation:

Compliance:

55 dBA

X Yes [ ] No

Nighttime Regulation: | 45 dBA

Compliance: | X Yes[ ] No

BASIS OF FINDINGS:

V1 North Property Line = 25dBA

V1 Sorth Property Line = 42dBA

V1 East Property Line = 21dBA

V1 West Property Line = 30dBA

V2 North Property Line = 26dBA

V2 South Property Line = 43dBA

V2 East Property Line = 21dBA

V2 West Property Line = 30dBA

The dBA levels take into account the accousticalshielding effect provided by other

structures on the property.

Existing Sprint, AT&T and T-Mobile pad mounted equipment is inaudible at a distance of 20

feet.

Prepared By: Alan Smardin, HMB ACOUSTICS LLC

Date: 04/08/14

3 Cherry Tree Lane ~ Avon, CT 06001 ~ Phone ~ 860-677-5955
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NOISE EMMITTER INFORMATION
z
@ WALL MOUNTED HVAC UNIT, MAKE: BARD, MODEL: W61A1—AOSEPXXXJ mm
D =g
@ WALL MOUNTED HVAC UNIT, MAKE: BARD, MODEL: WE61A1—AOSEPXXXJ Mm
Sl

EXISTING POWER LITILITY:

MULTI-METER BANK ON
BACKBOARD AND BOLLARDS, TYP.

EXISTING T-MOBILE PAD MOUNTED

EQUIPMENT AND ASSCCIATED COAX

EXISTING AT&T PAD MOUNTED

CABLE ICE BRIDGE

EQUIPMENT AND ASSOCIATED COAX
CABLE ICE BRIDGE

EXISTING 180°+ TALL MONOPOLE
TOWER

EXISTING 7' TALL CHAINUINK FERCE———————————
WITH BARBED WIRE TO MATCH
EXISTING, TYP.

EXISTING SPRINT PAD MOUNTED
EQUIPMENT AND ASSOCIATED COAX
CABLE ICE BRIDGE

PROPOSED CELLCO PARTNERSHIP
12'x30°+ EQUIPMENT SHELTER WITH
SHELTER HOUSED DIESEL FUELED
BACKUP POWER GENERATOR,

EXISTING TREES, TYP.

GRAPHIC SCALE
o ] 15 =
TRUE o e—
Ll ( IN FEET )

1 inch = 30 ft

DMD
DRAWN |
1S

fl o |o4/07/14

It
!

@
Q
©

verizon wireless

www.CentekEng.com

432 North Branford Road, bronford, CT 06405

Ceniered on Solufions*

{209) 468-8587 Fax

[209) 4860580

2365 LONG HILL ROAD
GUILFORD, CT
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