RObi nson-- CO le KENNETH C. BALDWIN

280 Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com

Direct (860) 275-8345

Also admitted in Massachusetts

June 8, 2015

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
131 Manor Road, Guilford, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
wireless telecommunications antennas at the top of an existing 150-foot monopole tower at 131
Manor Road in Guilford, Connecticut (the “Property”). The tower is owned by Crown Castle.
The Council approved Cellco’s use of this tower in 1986 (Docket No. 56). Cellco now intends to
modify its facility by replacing three (3) of its existing antennas with three (3) model HBXX-
6517DS-VTM, 1900 MHz antennas and adding three (3) model HBXX-6517DS-VTM, 2100
MHz antennas, for a total of fifteen (15) antennas, all at the same 150-foot level on the tower.
Cellco also intends to install six (6) remote radio heads (“RRHs”), one (1) each behind its 1900
MHz and 2100 MHz antennas and one (1) HYBRIFLEX™ antenna cable. Included in
Attachment 1 are specifications for Cellco’s replacement antennas, RRHs and HYBRIFLEX™
cable.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Joseph S. Mazza, Guilford’s First
Selectman. A copy of the letter is also being sent to B.W. Bishop & Sons, Inc., the owner of the
Property.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-505-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. The replacement antennas and RRHs will be installed on Cellco’s existing
antenna platform at the 150-foot level on the tower.

% The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

3. The proposed modifications will not increase noise levels at the facility by six
decibels or more, or to levels that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC)
safety standard. A cumulative General Power Density table with Cellco’s modified facility is
included in Attachment 2.

5. The proposed modifications will not cause a change or alteration in the physical
or environmental characteristics of the site.

6. The tower and its foundation, with certain modifications, can support Cellco’s
proposed modifications. (See Structural Modification Report included in Attachment 3).

For the foregoing reasons, Cellco respectfully submits that the proposed modifications to
the above-referenced telecommunications facility constitutes an exempt modification under
R.C.S.A. § 16-505-72(b)(2).

Sincerely,

/""% A D
Kenneth C. Baldwin

Enclosures

Copy to:
Joseph S. Mazza, Guilford First Selectman
B.W. Bishop & Sons, Inc.
Tim Parks
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Product Specitications COMMSCOPE

L POWERED BY ’Aﬂnllm )
HBXX-651/DSVIM
Andrew® Quad Port Antenna, 1710-2180 MHz, 65° horizontal beamwidth, RET
compatible

e Superior azimuth tracking and pattern symmetry with excellent passive intermodulation

T

Electrical Specifications

suppression

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain, dBi 19.0 19.1 19.2
Beamwidth, Horizontal, degrees 67 66 65
Beamwidth, Vertical, degrees 5.0 4.7 4.4
Beam Tilt, degrees 0-6 0-6 0-6
USLS, dB 18 18 18
Front-to-Back Ratio at 180°, dB 30 30 30
CPR at Boresight, dB 21 22 21
CPR at Sector, dB 10 11 9
Isolation, dB 30 30 30
VSWR | Return Loss, dB 1.4 ] 15.6 1.4 ] 15.6 1.4 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153
Input Power per Port, maximum, watts 350 350 350
Polarization +45° +45° +45¢°
Impedance 50 ohm 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain by all Beam Tilts, average, dBi 18.5 18.6 18.8
Gain by all Beam Tilts Tolerance, dB +0.4 +0.3 +0.4
0°]18.4 0°]18.4 0°|18.7
Gain by Beam Tilt, average, dBi 3°]18.7 3°]18.7 3°118.9
6°|18.4 6°] 18.5 6°|18.6
Beamwidth, Horizontal Tolerance, degrees +£2.4 +1.7 +2.9
Beamwidth, Vertical Tolerance, degrees +0.3 +0.3 +0.3
USLS, dB 18 19 19
Front-to-Back Total Power at 180° + 30°, dB 25 26 26
CPR at Boresight, dB 22 23 22
CPR at Sector, dB 10 10 9

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA,
download the whitepaper Time to Raise the Bar on BSAs.

General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® quad

Band Single band

Brand DualPol® | Teletilt®

Operating Frequency Band 1710 - 2180 MHz

page 1 of 2

©2015 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope,
May 14, 2015

All specifications are subject o change without notice. See www.commscope.com for the most current information. Revised: April 14, 2015



Product Specitications

HBXX-6517DSVIM

Performance Note

Mechanical Specifications

Color

Lightning Protection
Radiator Material

Radome Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, total
Wind Loading, maximum

Wind Speed, maximum

Dimensions
Depth

Length

width

Net Weight

Outdoor usage

Light gray

dc Ground

Low loss circuit board
PVC, UV resistant
7-16 DIN Female
Bottom

4

668.0 N @ 150 km/h
150.2 Ibf @ 150 km/h

241.0 km/h | 149.8 mph

166.0mm | 6.5in
1903.0 mm | 74.9in
305.0mm | 12.0in
19.5kg | 43.0b

Remote Electrical Tilt (RET) Information
Model with Factory Instalted AISG 2.0 Actuator HBXX-6517DS-A2M

RET System

Teletilt®

Regulatory Compliance/Certifications

Agency

RoHS 2011/65/EU

China RoHS SJ1/T 11364-2006
I1SO 9001:2008

® o

Included Products

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

Designed, manufactured and/or distributed under this quality management system

COMMSCOPE’

[ POWERED BY - ﬁlﬂm ]

600899A-2 — Downtilt Mounting Kit for 2.4 - 4,5 in (60 - 115 mm) OD round members. Kit contains one scissor top bracket

set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2015 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered lrademarks, respectively, of CommScope. page 2 of 2
Al specifications are subject to change without nolice. See www.commscope.com for the most current information. Revised: April 14, 2015 May 14, 2015



The Alcatel-Lucent RRH2x60-AWS is a high power, small form factor Remote Radio Head operating in
the AWS frequency band (3GPP Band 4) for LTE technology. It is designed with an eco-efficient
approach, providing operators with the means to achieve high quality and high capacity coverage
with minimum site requirements and efficient operation.

o Ay ey
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A distributed Mode B expands the
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-
frequency (RF) elements. This
medular design optimizes available
space and allows the main
components of a Node B to be
installed separately, within the same
site or several kilometers apart.

The Alcatel-Lucent RRH2x60-AWS is
linked to the BBU by an optical-
fiber connection carrying downiink
and uplink digital radio signails
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AT THE SPEED OF IDEAS™

along with operations, administration
and maintenance {OA&M)
information.

The Alcatel-Lucent RRH2x60-AWS
integrates all the latest technologies.
This allows to offer best-in-ciass
characteristics.

1t delivers an outstanding 120 watts
of total RF power thanks to its two
transmit RF paths of 60 W each.

It is ideally suited to support multiple-
input multiple-output (MIMO) 22
operation.

It includes four RF receivers to
natively support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2@MIMO 2x60
W for the downlink.

Tt supports multiple discontinuous LTE
carriers  within  an  instantaneous
bandwidth of 45 MHz corresponding
to the entire AWS B4 spectrum.

The latest generation  power
amplifiers (PA) used in this product
achieve high efficiency {(>40%),
resuiting in improved  power

consumption figures.

The Alcatel-Lucent RRH2x60-AWS is
designed to make available all the
benefits of a distributed Node B, with
excellent RF characteristics, with low
capital expenditures {CAPEX) and low
operating expenditures {OPEX).

The Alcatei-Lucent RRH2x60-AWS
is a very cost-effective solution to
deploy LTE MIMO.

The RRH2x60-AWS includes a
reversible mounting bracket which
allows for ease of installation
behind an antenna, or on a rooftop
knee wall while providing easy
access to the mid body RF
connectors.

The limited space available in some
sites may prevent the installation of
traditional  single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent RRH2x60-AWS installation,
providing more flexible site
selection and improved network
quality along with greatly reduced
installation time and costs.

The Alcatel-Lucent RRH2x60-AWS
is a zero-footprint soilution and is
convection cooled without fans for

silent operation, simplifying
negotiations with site  property
owners and minimizing

environmental impacts.

Installation can easily be done by a
single person as the Alcatel-Lucent
RRH2x60-AWS is compact and
weighs about 20 kg, eliminating the
need for a crane to hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
day.

Alcatel-Lucent @



Macro

s RRH2x60-AWS integrates two power
amplifiers of 60W rating (at each
antenna connector)

» Support multiple carriers over the
entire 3GPP band 4

e RRHZx60-AWS is optimized for LTE
operation

e RRH2x60-AWS is a very compact and
lightweight product

» Advanced power management
techniques are embedded to provide
power savings, such as PA bias controi

Antarine

%-w
Radio

Digital

Bacikhaul

RRH for space-constrained cell sites

» MIMO LTE operation with only one
single unit per sector
o Improved uplink coverage with buiit-
in 4-way receive diversity capability
» RRH can be mounted close to the
antenna, eliminating nearly all losses
in RF cables and thus reducing power
consumption by 50% compared to
conventional solutions
Distributed configurations provide
easily deployable and cost-effective
solutions, near zero footprint and

Diszributad

silent soiutions, with minimum impact
on the neighborhood, which ease the
depioyment

s RETA and TMA support without
additional hardware thanks to the
AISG v2.0 port and the integrated
Bias-Tees. Bias-Tees support AISG
DC supply and signaling.

Specifications listed are hardware capabilities. Some capabilities depend on support in a specific software release or future

release.

Dimensions and weights

o HxWxD : 510x285x186mm
(27 | with solar shield)

o Weight : 20 kg {44 lbs)

Electrical Data
o Power Supply : -48Y DC (-40.5 to -
57V)

» Power Consurnption (ETSI average
traffic load reference) : 250W @2x60W

RF Characteristics

s Frequency band: 1710-1755, UL/
2110-2155 MHZ, DL (3GPP band 4)

o Output power: 2x60W at antenna
connectors

e Technology supported: LTE

¢ Instantaneous bandwidth: 45 MKz

s Rx diversity: 2-way and 4-way uplink
reception

s Typical sensitivity without Rx diversity:
-105 dBm for LTE

Connectivity

¢ Two CPRI optical ports for
daisychaining and up to six RRHs per
fibar

o Type of optical fiber: Single-Mode
(5M) and Mult-Mode (MM} SFPs

« Optical fiber length: up to 500m using
MM fiber, up to 20km using SM fiber

» TMA/RETA : AISG 2.0 (R5485
connector and internal Bias-Tee)

o Six external alarms

o Surge protection for ail external ports
(DC and RF)

Environimiantal specifications

s Operating temperature: 40°C to
55°C including solar load

« Operating relative humidity: 8% to
100%

¢ Environmental Conditions : ETS 300
019-1-4 class 4.1E

» Ingress Protection : IEC 60529 1P65

» Acoustic Noise : Noiseless (natural
convection cooling)

Safety and Regulatory Data
o EMC : 3GPP 25113, EN 301 489-1, EN

301 489-23, GR 1089, GR 3108, OET-
65
s Safety : IEC60950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2
o Regulatory : FCC Part 15 Class 8, CE
Mark — European Directive :
2002/95/EC (ROHS);
2002/96/EC (WEEE); 1999/5/EC
(R&TTE)
e Health : EN 50385

www.alcatel-lucent.com Alcatel, Lucent, Alcatel-Lucent and the Alcatel-Lucent logo are trademarks of Alcatel-Lucent. All other trademarks are the property of their

respective owners. The information presented is subject to change without notice.
Alcatel-Lucent assumes no responsibility for inaccuracies contained herein,

Copyright © 2012 Alcatel-Lucent. Al rights reserved. M2012;C00CC( (March)
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RFS' HYBRIFLEX Remote Radio Head (RRH) hybrid feeder cabling solution combines
optical fioer and DC power for RRHs In a single hghtweight aluminum corrugated
cable, making it the world's mast innovative solution for RRH deployments.

. Itwas developed to reduce installation complexity and costs at Cellular sites. HYBRIFLEX
allows mobile operators deploying an RRH architecture to standardize the RRH

installation process and eliminate the need for and cost of cable grounding. HYBRIFLEX

combines optical fiber (multi-mode or single-mode) and power in a single corrugated

cable. It eliminates the need for junction boxes and can connect multtiple RRHs with a

single feeder. Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable.

' Both pre-connectorized and on-site options are available.
» Aluminum corrugated armor with outstanding bending charactearistics - minimizas

insiallsiinn time and enahlas mechanical protection and shislding

2 Sarnz accassories as 1 5/8" coaxial cable

@

¥ expensive 2aok

o

Installation of tight bundled fiber optic cable pairs directl

and wind load by eliminating need for interconnection

)

©

B D AR S HEa e

HYBRIFLEX™ RRH Hybriﬂ ?E-_e'd*ér—'éé_biin_éjﬁgs_éil:ﬁéi;i; 1-5/8”, -Siﬁgle-?\ﬁ&le_ Fiver

Qpuical catle (pair)
with an intarnal jacket

Aluminum OC
BE/UV axtarnal jacket

| Quter Conductor Armor.  Corrugated Aluminum [mm {iny] 46.5 (1.83)
© o Jacket Palyethylens, PE [mm Gn)l 50.3(1.98)
UV-Protection Individual and External Jackat Yes
Weaight, Approximate ka/m (IbAul 19 (1.30
Mirimum Bending Radius, Single Bending mm {(in)] 200 18)
Minimum Bending Radius. Repeated Bending rmm (in] 500 (20
Recommended/Maximum Clamp Spacing m (f7)] 10/1.2(3.25/74.0)
= DC-Resistance Quier Conductor Armor [k (O/1000f0] 068 (0.2G5)
& DC-Resistance Power Cable, 8 4mm!(8AWG) [fWkm TCZ1000fu] 2.1 (0.307)
Q / -
’n6 Version Single-mode ONI3
£ Quanity, Fibar Count 16 (8 pais!
= Core/Clad um 30125
s Primary Coating (Acrylatey um 235
5= Buffer Diameter, Nominal um 900
2 Secondary Proiection, Jacket, Mominal nm i) 2.0(0.08)
= Minimum 8ending Radius mm (inj] 104 (4.1)
3 Insertion Loss @ wavelengin 850nm dB/km 30
o Insertion Loss @ wavelength 1310nm difkm 1.0
< Standards (Mezts or exceeds) UL34-V(0, UL1666
fj! RorS Comphant
; | Size (Pawer) [:I‘"‘I'H fAWG)l 84(38)
2 Quantty, Wire Count (Fower) 16 (8 pais)
g Size (Alarm) fmm 1AWG] 0.3 (13)
= uantity, Wire Count (Alarm) 4 {2 pairs)
= | Type UV protecied
37! Strands 19
5|  Pnmary lacket Diameter, Nominal [rmm {iny] 5.3 (0.27)
2z Standards (Mests or exceeds) NFPA 130, ICEA $-95-658
= UL Tyge XHHW-2, UL 44
=/ UL-LS Limited Smoke, UL V-1
= IEEE-333 (1974), IEEE1202/FT4
Z RoHS Comphant
3! ; kA
5| Installation Ternperature {>C °F) -40 1o +65 (-0 to149)
g Operation Temperature °C R .40 to +55 (40 10149
k) }' = Thlf_d?ta__ls provisional and subject to zhange L
= AF5 The T H3°133-1-02U8-38J13

171

a5z visii us ony the intarmat &

o
)

it hito/ Pavss.risyyorld.com

,'-\Iarn? cab_le w:th_ Power cable with
3n inieral jackst 5 internal jacket

Figura 20 Zonsivutiion Dewail

)

v
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PAUL J. FORD AND COMPANY
STRUCTURAL ENGINEERS
250 East Broad Street. @ Suite 600 © Columbus, Ohio 43215-3708

Date: March 4, 2015

Timathy Howell Paul J Ford and Company
Crown Castle 250 E. Broad Street, Sulte 600
3530 Toringdon Way Suite 300 Columbus, OH 43215
Charlotte, NC 28277 614.221.6679

Subject: Structural Modification Report

Carrier Designation: Verizon Wireless Co-Locate

Carrier Site Number: N/a

Carrier Site Name: N/a
Crown Castle Designation: Crown Castle BU Number: 806361

Crown Castle Site Name: NHV 102 943127

Crown Castle JDE Job Number: 321736

Crown Castle Work Order Number: 1016072

Crown Castle Application Number: 281637 Rev. 1
Engineering Firm Designation: Paul J Ford and Company Project Number: 37515-0830.001.7700
Site Data: 131 Manor Rd, GUILFORD, New Haven County, CT

Latitude 47° 19' 48.09", Longitude -72° 43' 18.51"
150 Foot - Monopole Tower
Dear Timothy Howell,

Paul J Ford and Company is pleased to submit this “Structural Modification Report” to determine the
structural integrity of the above mentloned 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 760221, in
accordance with application 281637, revision 1.

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:

‘LC4.5: Modified Structure w/ Existing + Proposed Equipment Sufficient Capacity
Note: Sae Table | and Table Il for the proposed and existing loading, respectively. :

The structural analysls was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures AND THE 2005 Connecticut
Building Code with 2009 Amendment using a fastest mile wind speed of 85 mph with no ice, 37.6 mph with 0.75
inch ice thickness and 50 mph under service loads.

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

We at Paul J Ford and Company 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. i g,

\\ G CONNé
- \’{,

Respectfully submitted by:

/Jason C. Martin, E.L. hk
Structural Designer

tnxTower Report - version 6.1.4.1




PAUL J. FORD AND COMPANY
STRUCTURAL ENGINEERS
250 East Broad Street ® Suite 600 @ Columbus, Ohio 43215-3708

Date: March 4, 2015

Timothy Howell Paul J Ford and Company
Crown Castle 250 E. Broad Street, Suite 600
3530 Toringdon Way Suite 300 Columbus, OH 43215
Charlotte, NC 28277 614.221.6679
Subject: Structural Modification Report
Carrier Designation: Verizon Wireless Co-Locate
Carrier Site Number: N/a
Carrier Site Name: N/a
Crown Castle Designation: Crown Castle BU Number: 806361
Crown Castle Site Name: NHV 102 943127
Crown Castle JDE Job Number: 321736
Crown Castle Work Order Number: 1016072
Crown Castle Application Number: 281637 Rev. 1
Engineering Firm Designation: Paul J Ford and Company Project Number: 37515-0830.001.7700
Site Data: 131 Manor Rd, GUILFORD, New Haven County, CT

Latitude 47° 19° 48.09", Longitude -72° 43" 18.51"
150 Foot - Monopole Tower
Dear Timothy Howell,

Paul J Ford and Company is pleased to submit this “Structural Modification 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 760221, in
accordance with application 281637, revision 1.

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:

LC4.5: Modified Structure w/ Existing + Proposed Equipment Sufficient Capacity
Note: See Table | and Table |l for the proposed and existing loading, respectively.

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures AND THE 2005 Connecticut
Building Code with 2009 Amendment using a fastest mile wind speed of 85 mph with no ice, 37.6 mph with 0.75
inch ice thickness and 50 mph under service loads.

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

We at Paul J Ford and Company 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.

Respectfully submitted by:

Jason C. Martin, E.I.
Structural Designer

tnxTower Report - version 6.1.4.1
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150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 2

TABLE OF CONTENTS
1) INTRODUCTION

2) ANALYSIS CRITERIA
Table 1 - Proposed Antenna and Cable Information
Table 2 - Existing 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 Components vs. Capacity
4.1) Recommendations

5) APPENDIX A
tnxTower Output

6) APPENDIX B
Base Level Drawing

7) APPENDIX C
Additional Calculations

tnxTower Report - version 6.1.4.1



March 4, 2015
150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 3

1) INTRODUCTION

This tower is a 150 ft Monopole tower designed by VALMONT in August of 1986. This pole has been modified
to include base plate stiffeners (see assumptions) and shaft reinforcing per the referenced reinforcing
documents in Table 3.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures AND THE 2005 Connecticut
Building Code with 2009 Amendment using a fastest mile wind speed of 85 mph with no ice, 37.6 mph with 0.75
inch ice thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Mounting clfir:: * | Number Antenna pumbsrimheed
- of Antenna Model of Feed | Line |[Note
Level (ft) | Elevation Ant Manufacturer Li size (i
(ft) ntennas ines ize (in)
6 alcatel lucent | RRH2x60-AWS
HBXX-6517DS-A2M w/
147.0 150.0 6 commscope Mount Pipe 1 1-5/8 -
1 rfs celwave DB-T1-6Z-8AB-0Z
Table 2 - Existing and Reserved Antenna and Cable Information
Nodting cfir:‘t:r Nur;lfber (A Antenna Model 2? Il:1el::aeclr 'I:_?:: Note
Level (ft) EIe\(lfatl)uon Antennas Manufacturer Lines |Size (in)
3 antel BXA-171085-1_ZBF-2 w/ ) ) o
Mount Pipe
150.0 3 antel BXA-70063-|§_CF-2 w/ Mount
ipe
147.0 LPA-80063/6CFx5 w/ Mount
6 antel Pipe 1 1/2 )
1 lucent KS24019-L112A 12 718
147.0 6 rfs celwave FDO9R6004/2C-3L
1 tower mounts | Platform Mount [LP 713-1]
6 ericsson RRUS-11
3 kmw AM-X-CD-16-65-00T-RET w/
communications Mount Pipe
137.0 6 powerwave 7770.00 w/ Mount Pipe 1 3/8
Ly 6 powerwave LGP21401 122 1:_34‘;*4 1
6 powerwave LGP21903
1 raycap f DC6-48-60-18-8F
132.0 1 tower mounts | Platform Mount [LP 713-1]
126.0 1 tower mounts | Side Arm Mount [SO 101-3]
6 remec _ S$20057A-1 1 5/16
126.0 ! 1
125.0 APXV18-206516S-C-ACUw/ | © 1-5/8
3 rfs celwave ;
Mount Pipe
Notes:
1) Existing Equipment
2) Equipment to be Removed

tnxTower Report - version 6.1.4.1
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150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 4
Table 3 - Design Antenna and Cable Information
. Ce_nter Number Number| Feed
Mounting Line Antenna .
! of Antenna Model of Feed Line
Level (ft) | Elevation Ant Manufacturer Li Size (i
(ft) ntennas ines ize (in)
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS Dr. Clarence Welti, 10/02/02 780506 CCISITES
4-TOWER FOUNDATION
DRAWINGS/DESIGN/SPECS Valmont, 1983-14, 10/86 217669 CCISITES
4-TOWER MANUFACTURER
DRAWINGS Valmont, 10565-86, 08/13/86 217668 CCISITES
4-POST-MODIFICATION Vertical Solutions, 06240.01,
INSPECTION 09/12/06 COASEIS CEISITES
4-POST-MODIFICATION
INSPECTION PJF, 37511-1727, 02/10/12 3099221 CCISITES
4-POST-MODIFICATION .
INSPECTION TEP, 127277, 10/2/12 3335575 CCISITES
4-POST-MODIFICATION
INSPECTION TEP, 25593, 9/24/2013 4037923 CCISITES
& TORE S STRUSTEIRAL PJF, 37601-0022, 3/8/2001 812778 CCISITES

ANALYSIS REPORTS

* This PMI addresses a failed CWI inspection of the base plate stiffeners. See Assumption # 6.

** This Structural Analysis was used to determine the anchor rod and base plate information as it was
not provided in the manufactures drawings.

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.

3.2) Assumptions

Tower and structures were built in accordance with the manufacturer's specifications.

The tower and structures have been maintained in accordance with the manufacturer’s

specification.
The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.

Anchor rod bolt circle is 50.62 inches.
Monopole was reinforced in conformance with the referenced modification drawings.
The installed base plate stiffeners were ignored in this design/analysis.
Monopole will be reinforced in conformance with the attached modification drawings.

This analysis may be affected if any assumptions are not valid or have been made in error. Paul J
Ford and Company should be notified to determine the effect on the structural integrity of the tower.

tnxTower Report - version 6.1.4.1
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4) ANALYSIS RESULTS
Table 5 - Section Capacity (Summary)
Section | Eyevation (ft) °°’$§“,’2"“t Size ptical | p () SF'F;R*)’"”" i~ p"g’ ity] Pass/Fal
L1 150 - 133 Pole | TP19.1871x16x0.1875 1 -2.29 506.34 69.4 Pass
L2 133-123.5 Pole TP20.9682x19.1871x0.422 2 -5.83 1059.49 753 Pass
L3 123.5-118.75 Pole | TP21.8587%20.9682x0.7535 3 -6.74 1945.69 51.0 Pass
L4 118.75 - 117 Pole TP22.1868x21.8587x1.0003 4 -7.18 2595.71 41.5 Pass
L5 117 - 95.167 Pole TP26.28x22.1868x0.6518 5 -10.56 1992.30 80.1 Pass
L6 95.167 - 93.75 Pole TP26.1715x24.1641x0.7755 6 -12.34 2381.70 74.8 Pass
L7 93.75-92.75 Pole TP26.3591x26.1715x0.9049 7 -12.95 2704.88 68.5 Pass
L8 92.75-92 Pole | TP26.4998x26.3591x1.1119 8 -13.20 3313.69 57.5 Pass
L9 92-86.5 Pole | TP27.5317x26.4998x0.7925 _ 9 -14.61 2491.96 80.8 Pass
L10 86.5 - 85.75 Pole TP27.6724x27.5317x1.1823 10 -14.89 3681.12 56.9 Pass
L11 85.75 - 68.0833 Pole TP30.9868x27.6724x0.7796 11 -19.78 2921.26 855 Pass
L12 68.0833 - 66.75 Pole TP31.237x30.9868x0.8295 12 -20.19 3425.29 74.1 Pass
L13 66.75 - 63.25 Pole TP31.8936x31.237x1.0345 13 -21.51 4302.11 61.8 Pass
L14 63.25-62.75 Pole TP31.9874x31.8936x1.2477 14 -21.74 4688.77 57.8 Pass
L15 62.75 - 56.25 Pole TP33.2069x31.9874x0.8881 15 -23.96 3514.99 79.8 Pass
L16 56.25 - 44.667 Pole TP35.38x33.2069x0.8131 16 -26.02 3714.54 791 Pass
L17 44.667 - 35.5 Pole TP36.4734x32.7534x0.8462 17 -29.41 3840.23 83.0 Pass
L18 35.5-34.25 Pole TP36.7078x36.4734x0.8425 | 18 -33.13 4119.70 81.6 Pass
L19 34.25-33.25 Pole TP36.8953x36.7078x1.0917 19 -33.59 5333.87 64.3 Pass
L20 33.25-26.25 Pole TP38.2079x36.8953x0.7663 20 -36.04 3918.53 89.9 Pass
L21 26.25-25.25 Pole TP38.3954x38.2079x1.0944 21 -36.52 5574.94 64.6 Pass
L22 25.25-12.25 Pole TP40.833x38.3954x0.8201 22 -41.57 . 4487.38 85.2 Pass
L23 12.25-9.25 Pole TP41.3955x40.833x0.7705 23 -42.72 4462.43 86.8 Pass
L24 9.25-3 Pole TP42.5675x41.3955x0.7833 24 -45.19 4788.71 83.5 Pass
L25 3-0 Pole TP43.13x42.5675x0.8743 ' 25 -46.51 4916.33 829 Pass
Summary
' Pole (L20) | 89.9 Pass
Rating = 89.9 Pass

tnxTower Report - version 6.1.4.1
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Table 6 - Tower Component Stresses vs. Capacity - LC4.5

Notes Component Elevation (ft) % Capacity Pass / Fail
1 Anchor Rods 0 91.2 Pass
1 Base Plate 0 85.1 Pass
1 Base Foundation Structural Steel 0 76.4 Pass
1,2 Base Foundation Soil Interaction 0 29.3 Pass
Structure Rating (max from all components) = 91.2%

Notes:
1) See additional documentation in "Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.

2) Foundation Analysis Notes: According to the procedures prescribed and agreed to by the Crown Castle Engineering
Foundation Committee, held in January 2010, the existing caisson foundation was analyzed using the methodology in
the software 'PLS-Caisson’ (Version 8.10, or newer, by Power Line Systems, Inc.). Per the methods in PLS-Caisson,
the soil reactions of cohesive soils are calculated using 8CD independent of the depth of the soil layer. The depth of
soil to be ignored at the top of the caisson is the greater of the geotechnical report's recommendation, the frost depth of
the site or half of the caisson diameter.

4.1) Recommendations

e Install the modifications per the attached reinforcing drawings.

tnxTower Report - version 6.1.4.1
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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.

S 20N OWN =

considered.

A wind speed of 38 mph is used in combination with ice.
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

Options

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

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalale 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

L L L

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KUr
Retension Guys To Initial Tension
Bypass Mast Sfability Checks

Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas

SR Members Have Cut Ends

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

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

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Tapered Pole Section Geometry

" Section  Elevation Section
Length
- It - ft
L1 150.00-133.00 17.00
L2 133.00-123.50 9.50
L3 123.50-118.75 4.75
L4 118.75-117.00 1.75
L5 117.00-95.17 21.83
L6 95.17-93.75 5.75
L7 93.75-92.75 1.00
L8 + 92.75-92.00 0.75

tnxTower Report - version 6.1.4.1

Splice Number Top Bottom Wwall Bend Pole Grade
Length of Diameter Diameter Thickness  Radius
ft Sides in in in in )
0.00 12 16.0000 19.1871 0.1875 0.7500 Ab72-65
(65 ksi)
0.00 12 19.1871  20.9682 0.4220 1.6879 Reinf 47.45 ksi
(47 ksi)
0.00 12 20,9682  21.8587 0.7535 3.0138 Reinf 47.51 ksi
(48 ksi)
0.00 12 21.8587  22.1868 1.0003 4.0011  Reinf 47.56 ksi
(48 ksi)
4.33 12 22.1868  26.2800 0.6518 2.6070 Reinf 47.83 ksi
(48 ksi)
0.00 12 241641  26.1715 0.7755 3.1020 Reinf 47.89 ksi
(48 ksi)
0.00 12 26.1715  26.3591 0.9049 3.6195 Reinf 45.60 ksi
(46 ksi)
0.00 12 26.3591  26.4998 1.1119 4.4477 Reinf 45.58 ksi
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Section Elevation Section Splice * Number ?-dp_ " Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in in in
(46 ksi)
L9 92.00-86.50 5.50 0.00 12 26.4998 27.5316 0.7925 3.1702 Reinf 45.66 ksi
(46 ksi)
L10 86.50-85.75 0.75 0.00 12 27.5316 27.6724 1.1823 47290 Reinf 45.64 ksi
(46 ksi)
L11 85.75-68.08 17.67 0.00 12 27.6724 30.9868 0.7795 3.1182 Reinf 48.17 ksi
(48 ksi)
L12 68.08-66.75 1.33 0.00 12 30.9868 31.2370 0.8295 3.3180 Reinf 52.73 ksi
(53 ksi)
L13 66.75-63.25 3.50 0.00 12 31.2370 31.8936 1.0345 4.1378 Reinf 52.33 ksi
(52 ksi)
L14 63.25-62.75 0.50 0.00 12 31.8936 31.9874 1.2477 49907 Reinf 47.47 ksi
(47 ksi)
L15 62.75-56.25 6.50 0.00 12 31.9874 33.2069 0.8881 3.5526 Reinf 47.55 ksi
(48 ksi)
L16 56.25-44.67 11.58 5.33 12 33.2069 35.3800 0.8131 3.2522 Reinf 52.85 ksi
(53 ksi)
L17 44.67-35.50 14.50 0.00 12 32.7534 36.4734 0.8461 3.3846 Reinf 52.96 ksi
(53 ksi)
L18 35.50-34.25 1.25 0.00 12 36.4734 36.7078 0.8425 3.3700 Reinf 52.94 ksi
(53 ksi)
L19 34.25-33.25 1.00 0.00 12 36.7078 36.8953 1.0917 4.3666 Reinf 52.99 ksi
(53 ksi)
L20 33.25-26.25 7.00 0.00 12 36.8953 38.2079 0.7663 3.0653 Reinf 53.03 ksi
(53 ksi)
L21 26.25-25.25 1.00 0.00 12 38.2079 38.3954 1.0944 4.3774 Reinf 53.03 ksi
(53 ksi)
L22 25.25-12.25 13.00 0.00 12 38.3954  40.8330 0.8201 3.2804 Reinf 53.10 ksi
(53 ksi)
L23 12.25-9.25 3.00 0.00 12 40.8330  41.3955 0.7704 3.0818 Reinf 55.36 ksi
(55 ksi)
L24 9.25-3.00 6.25 0.00 12 41,3955  42.5675 0.7833 3.1333 Reinf 56.81 ksi
(57 ksi)
L25 3.00-0.00 3.00 12 42.5675  43.1300 0.8743 3.4974 Reinf 51.67 ksi
— (52 ksi)
Tapered Pole Properties
" Section Tip Dia. Area | r C Ic J w Twa
in _in® in* in_ in___n® ' n®  in___
L1 16.5644 9.5468 304.6805 5.6609 8.2880 36.7616  617.3654 4.6986 3.7855 20.189
19.8640 11.4710  528.5408 6.8019 9.9389 53.1788 1070.9670 5.6457 4.6397 24.745
L2 19.8640 254976 1146.0137 6.7179 9.9389 115.3055 2322.1345 12.5492 4.0112 9.506
21.7079 279177 1504.2784 7.3555 10.8615 138.4962 3048.0759 13.7402 4.4886 10.637
L3 21.7079  49.0438 2558.0275 7.2369 10.8615 235.5129 5183.2573 24.1378 3.6002 4778
22,6298 51.2043 2911.2068 7.5557 11.3228 257.1099 5898.8922 25.2012 3.8389 5.095
L4 22.6298 67.1823 3730.8167 7.4673 11.3228 329.4958 7559.6461 33.0651 3.1774 3.177
22,9695 68.2390 3909.6506 7.5848 11,4928 340.1839 7922.0121 33.5852 3.2653 3.264
L5 229695 45.1949 2675.2598 7.7095 11.4928 232.7779 5420.8017 22.2435 4.1993 6.443
27.2071 53.7851 4509.0585 9.1749 13.6130 331.2308 9136.5750 26.4714 5.2063 8.126
L6 26.5826  58.4040 4077.9132 8.3731 12,5170 325.7895 8262.9577 28.7447 4.3976 5.671
27.0947 63.4165 5220.5714 9.0918 13.5568 385.0882 10578.293 31.2117 4.9356 6.364
0
L7 27.0947 73.6188 5998.8559 9.0454 13.5568 442.4972 12155.308 36.2329 4.5889 5.071
3
27.2889 74.1655 6133.4790 9.1126 13.6540 449.2074 12428.091 36.5020 46392 5.127
2
L8 27.2889  90.3945 7354.4968 9.0385 13.6540 538.6330 14902.204 44.4894 4.0843 3.673
3
27.4346  90.8983 7478.1498 9.0889 13.7269 544.7810 15152.758 44.7374 41220 3.707
9
L9 274346  65.6044 5533.8818 9.2032 13.7269 403.1417 11213.144 32.2885 4.9779 6.281
8
28.5029 68.2376 6227.3583 9.5726 14.2614 436.6584 12618.316 33.5845 5.2545 6.63
3
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~ Section

L10

L11

L12

L13

.14

L15

L16

L17

L18

L19

L20

L21

L22

L23

L24

L25

Tip Dia.
in

28.5029

28.6485
28.6485
32.0799
32.0799
32.3389
32.3389
33.0187
33.0187
33.1158
33.11568
34.3783
34.3783
36.6281
35.3253
37.7600
37.7600
38.0027
38.0027
38.1968
38.1968
39.5557
39.5557
39.7498
30.7498
422734
422734
42.8558
42.8558
44.0691
44.0691

446515

Area
in*

100.3089

100.8446
67.5050
75.8248
80,5509
81.2190
100.6025
102.7897
123.1210
123.4978
88.9381
92.4255
84.8078
90.4970
86.9345
97.0701
96.6613
97.2971
125.1947
125.8538
89.1501
92.3889
130.7820
131.4428
99.2247
105.6617
99.3891
100.7847
102.4371
1056.3931
117.3818

118.9655

8889.2785

9032.4509

6231.5251

8831.2191

9350.6474

9585.2691

11713.354
8
12494.073
3
14759.236
0
14895.174
8
10979.290
0
12322.173
5
11359.174
6
13802.007
5
11296.816
7
15726.645
0
15663.618
9
15974.762
4
20270.545
0
20592.391
5
14853.155
4
16531.531
6
22993.112
8
23343.383
6
17881.749
8
21592.540
8
20361.138
0
21230.927
6
21565.331
1
23486.645
1
26044.478
7
27112.954
0

[
__in
9.4331
9.4835
9.6276
10.8142
10.7963
10.8859
10.8125
11.0476
10.9712
11.0048
11.1335
11.5701
11.5970
12.3750
11.4228
12.7546
12.7559
12,8398
12.7506
12.8177
12.9342
13.4041
13.2866
13.3538
13.4520
14.3246
14.3424
14.5438
14.5392
14.9587
14.9261

15.1275

.

n
14.2614
14.3343
14.3343
16.0512
16.0512
16.1808
16.1808
16.5209
16.5209
16.5695
16.5695
17.2012
17.2012
18.3268
16.9662
18.8932
18.8932
19.0146
19.0146
19.1118
19.1118
19.7917
19.7917
19.8888
19.8888
21.1515
21.1515
21.4429
21.4429
22.0499
22.0499

22.3413

e
in’

623.3106
630.1293
4347288
550.1913
582.5521
592.3870
723,9065
756.2589
893.3678
898.9523
662.6211
716.3565
660.3720
753.1035
665.8407
832.3962
820.0603
840.1301
1066.0499
1077.4723
777.1736
835.2772
1161.7570
1173.6948
899.0863
1020.8518
962.6336
990.1153
1005.7104
1065.1564
1181.1582

1213.5778

J
in’
18012.088
3
18302.194

4
12626.759
3
17894.444

2
18946.946
7
19422.353
8
23734.432
5
25316.379
8
29906.213
5
30181.662
5
22247.018
1
24968.064
3
23016.767
4
27966.609

2
22890.413
3
31866.446
5
31738.738

5
32369.199
7
41073.619
7
41725.768
0
30096.519
6
33497.365
0

46590.280
3
47300.023
9
36233.273
1
43752.341
8
41257.185
8
43019.615
3
43697.207

4
47590.310
5
62773.174
8
54938.195
5
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in’
49.3690

49.6326
33.2239
37.3187
39.6447
39,9735
49.5135
50.5900
60.5964
60.7819
43.7726
45.4890
41.7398
44.5399
42.7865
47.7750
47.5737
47.8867
61.6170
61.9414
43.8769
45.4710
64.3669
64,6921
48.8354
52.0035
48.9163
49.6032
50.4164
51.8713
57.7717

58.5512

(7

w
in

42100

4.2477
5,3270
6.2153
6.0814
6.1484
5.5002
5.7752
5.2037
5.2288
6.1924
6.5192
6.7205
7.3029
6.5102
7.5072
7.5170
7.5798
6.9121
6.9623
7.8342
8.1860
7.3068
7.3571
8.0921
8.7454
8.8784
9.0292
8.9947
9.3088
9.0649

9.2156
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wrt
3561
3.593
6.833
7.973
7.331
7.412
5.413
5.583
4.171
4.191
6.972
7.34
8.266
8.982
7.694
8.872
8.922
8.997
6.332
6.378
10.223
10.682
6.677
6.723
9.867
10.664
11.524
11.719
11.483
11.884
10.368

10.54
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Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Bolt
(per face) Ar Spacing Spacing
Diagonals  Horizontals
_ft f in in in
L1 150.00-
133.00
L2 133.00-
123.50
.3 123.50-
118.75
L4 118.75-
117.00
L5 117.00-
95.17
L6 95.17-
93.75
L7 93.75-

1

1

1

1

1

1

1

1

1
86.50

L10 86.50- 1
85.75

L11 85.75- 1
68.08

L12 68.08- 1 1 1

66.75

L13 66.75- 1
63.25

L14 63.25- 1
62.75

L1562.75- 1
56.25

L16 56.25- 1
44.67

L17 44.67- 1
35.50

L18 35.50- 1
34.25

L19 34.25- 1
33.25

L20 33.25- 1
26.25

L21 26.25- 1
25.25

L22 25.25- 1
12.25

L23 12.25- 1
9.25

L24 9.25-3.00 1

L25 3.00-0.00 1

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow  Component Placement Total CaAa Weight
or Shield Type Number

Leg _ B ot idis pif
HB158-1-08U8-S8J18( C No CaAa (OutOf  147.00-0.00 1 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
LDF4-50A(1/2") c No Inside Pole 147.00 - 0.00 1 No Ice 0.00 0.15
1/2" Ice 0.00 0.15
1" Ice 0.00 0.15

tnxTower Report - version 6.1.4.1
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Description Face Allow  Component Placement Total Cahn Weight
or Shield Type Number

B Leg ft il pif

2" Ice 0.00 0.15

4" Ice 0.00 0.15

LDF5-50A(7/8") c No Inside Pole 147.00 - 0.00 12 No Ice 0.00 0.33

1/2" Ice 0.00 0.33

1" Ice 0.00 0.33

2" Ice 0.00 0.33

4" Ice 0.00 0.33

FB-L98B-002-75000( C No Inside Pole 132.00 - 0.00 1 No Ice 0.00 0.06

3/8") 1/2" Ice 0.00 0.06

1" lce 0.00 0.06

2" Ice 0.00 0.06

4" Ice 0.00 0.06

WR-VG86ST-BRD( C No Inside Pole 132.00 - 0.00 2 No Ice 0.00 0.59

3/4) 1/2" Ice 0.00 0.59

1" Ice 0.00 0.59

2" Ice 0.00 0.59

4" Ice 0.00 0.59

LCF114-50J(1-1/4") C No Inside Pole 132,00 - 0.00 12 No Ice 0.00 0.70

1/2" Ice 0.00 0.70

1" Ice 0.00 0.70

2" Ice 0.00 0.70

4" Ice 0.00 0.70

860-10025(5/16) C No Inside Pole 126.00 - 0.00 1 No Ice 0.00 0.00

1/2" Ice 0.00 0.00

1" Ice 0.00 0.00

2" Ice 0.00 0.00

4" Ice 0.00 0.00

LCF158-50J-P7(1 5/8") C No Inside Pole 126.00 - 0.00 6 No Ice 0.00 0.85

1/2" Ice 0.00 0.85

1" Ice 0.00 0.85

2" Ice 0.00 0.85

4" Ice 0.00 0.85

1 1/4" Flat c No  CaAa (Out Of 125.00 - 0.00 1 No Ice 0.21 0.00

Reinforcement Face) 1/2" Ice 0.32 0.00

1" Ice 0.43 0.00

2" Ice 0.65 0.00

4" Ice 1.10 0.00

1 1/4" Flat C No  CaAa (Out Of 37.25-22.25 1 No Ice 0.21 0.00

Reinforcement Face) 1/2" Ice 0.32 0.00

1" Ice 0.43 0.00

2" Ice 0.65 0.00

4" Ice 1.10 0.00

1" Flat Reinforcement C No  CaAa (Out Of 69.00 - 54.00 1 No lce 0.17 0.00

Face) 1/2" Ice 0.28 0.00

1" Ice 0.39 0.00

2" Ice 0.61 0.00

4" Ice 1.06 0.00

1" Flat Reinforcement C No  CaAa (Out Of 94.25 - 84.25 1 No Ice 0.17 0.00

Face) 1/2" Ice 0.28 0.00

1" Ice 0.39 0.00

2" Ice 0.61 0.00

4" Ice 1.06 0.00

1" Flat Reinforcement C No CaAa (OutOf  135.00-94.25 1 No Ice 0.17 0.00

Face) 1/2" Ice 0.28 0.00

1" Ice 0.39 0.00

2" Ice 0.61 0.00

4"lce  1.06 0.00

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ar Ar CaAa CaAn Weight__
Sectio Elevation In Face Out Face
n ft it i s f K
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Tower

Sectio
n
L1

L2

L3

L4

L5

L6

L7

L8

L9

L10

L11

L12

L13

L14

L15

L16

L17

L18

L19

L20

L21

L22

L23

tnxTower Report - version 6.1.4.1

Tower
Elevation
ft
150.00-133.00

133.00-123.50

123.50-118.75

118.75-117.00

117.00-95.17

95.17-93.75

93.75-92.75

92.75-92.00

92.00-86.50

86.50-85.75

85.75-68.08

68.08-66.75

66.75-63.25

63.25-62.75

62.75-56.25

56.25-44.67

44.67-35.50

35.560-34.25

34.25-33.25

33.25-26.25

26.25-25.25

25.25-12,25

12.25-9.25

Face

OW>rrOUPOW>PORZPOPORPOF>POD>PODPOI>POD>PODFPON>POF>POFPOI>PODPON>POBNPOEZ>OD>OR>O® >

Ar

CaAa
In Face
e

CaAn
Out Face

Weight

K
0.00
0.00
0.08
0.00
0.00
0.156

0.00

March 4, 2015
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150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 13
Tower Tower Face Ar Ae CaAn CaAs Weight
Sectio Elevation In Face Out Face
n ft f i S id K
L24 9.25-3.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 2.540 0.13
L25 3.00-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C___ 0.000 0.000 0.000 1.219 0.06

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Ar Ar ChAa CaAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in P id e ig K
L1 150.00-133.00 A 0.893 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 6.003 0.12
L2 133.00-123.50 A 0.883 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 7.611 0.18
L3 123.50-118.75 A 0.877 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 5.405 0.11
L4 118.75-117.00 A 0.874 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.988 0.04
LS 117.00-95.17 A 0.863 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 24.646 0.51
L6 95.17-93.75 A 0.851 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.600 0.03
L7 93.75-92,75 A 0.850 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.120 0.02
L8 92.75-92.00 A 0.849 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.840 0.02
L9 92.00-86.50 A 0.845 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 6.147 0.13
L10 86.50-85.75 A 0.842 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.836 0.02
L11 85.75-68.08 A 0.830 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 14.218 0.41
L12 68.08-66.75 A 0.817 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.466 0.03
L13 66.75-63.25 A 0.814 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 3.841 0.08
L14 63.25-62.75 A 0.811 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.548 0.01
L15 62.75-56.25 A 0.805 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 7.096 0.15
L16 56.25-44.67 A 0.789 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 9.335 0.27
L17 44.67-35.50 A 0.768 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 7.451 0.21
L18 35.50-34.25 A 0.755 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.377 0.03
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150 Ft Monopole Tower Structural Analysis CC! BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 14
Tower Tower Face Ice Ar Ar CrAa CaAa Weight
Sectio Elevation or Thickness In Face Out Face
n o Leg in i o f ft* K
L19 34.25-33.25 A 0.752 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.099 0.02
L20 33.25-26.25 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 7.686 0.16
L21 26.25-25.25 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.098 0.02
L22 25.25-12.25 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 10.524 0.30
L23 12.25-9.25 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 2.169 0.07
L24 9.25-3.00 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 4.519 0.14
L25 3.00-0.00 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
- c ) - 0.000 0.000 0.000 2.169 0.07
Feed Line Center of Pressure
Section Elevation CPx CP; CPx CP;
Ice Ice
_ o ft in in in in
L1 150.00-133.00 -0.2158 0.1246 -0.3498 0.2020
L2 133.00-123.50 -0.4186 0.2417 -0.6663 0.3847
L3 123.50-118.75 -0.5634 0.3253 -0.8596 0.4963
L4 118.75-117.00 -0.5672 0.3275 -0.8690 0.5017
L5 117.00-95.17 -0.5798 0.3348 -0,8995 0.5194
L6 95.17-93.75 -0.5883 0.3397 -0.9228 0.5328
L7 93.75-92.75 -0.5899 0.3406 -0.9232 0.5330
L8 92.75-92.00 -0.5907 0.3410 -0.9250 0.5341
L9 92.00-86.50 -0.5933 0.3426 -0.9313 0.5377
L10 86.50-85.75 -0.5959 0.3440 -0.9372 0.5411
L11 85.75-68.08 -0.4739 0.2736 -0.7538 0.4352
L12 68.08-66.75 -0.6096 0.3520 -0.9673 0.5585
L13 66.75-63.25 -0.6112 0.3529 -0.9705 0.5603
L14 63.25-62.75 -0.6125 0.3536 -0.9731 0.5618
L15 62.75-56.25 -0.6147 0.3549 -0.9772 0.5642
L16 56.25-44.67 -0.4931 0.2847 -0.7867 0.4542
L17 44.67-35.50 -0.5044 0.2912 -0.8012 0.4626
L18 35.50-34.25 -0.6645 0.3837 -1.0200 0.5889
L19 34.25-33.25 -0.6652 0.3840 -1.0205 0.5892
L20 33.25-26.25 -0.6674 0.3853 -1.0255 0.5921
L21 26.25-25.25 -0.6695 0.3866 -1.0312 0.5954
L22 25.25-12.25 -0.5176 0.2988 -0.8175 0.4720
L23 12.25-9.25 -0.4719 0.2724 -0.7529 0.4347
L24 9.25-3.00 -0.4729 0.2730 -0.7560 0.4365
L25 3.00-0.00 -0.4739 0.2736 -0.7590 0.4382

Discrete Tower Loads
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150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 15
Description Face Offset Offsets: Azimuth Placement CaAs CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft g K
# o
S - e ft —_—— —
(2) HBXX-6517DS-A2Mw/ A From Leg 4.00 0.0000 147.00 No Ice 8.98 6.96 0.07
Mount Pipe 0.00 1/2" 9.65 8.18 0.14
3.00 Ice 10.29 9.14 0.21
1" Ice 11.59 11.02 0.40
2" Ice 14.32 15.03 0.91
4" |ce
(2) HBXX-6517DS-A2Mw/ B From Leg 4.00 0.0000 147.00 No Ice 8.98 6.96 0.07
Mount Pipe 0.00 1/2" 9.65 8.18 0.14
3.00 Ice 10.29 9.14 0.21
1" Ice 11.59 11.02 0.40
2" Ice 14.32 15.03 0.91
4" Ice
(2) HBXX-6517DS-A2Mw/ C From Leg 4.00 0.0000 147.00 No Ice 8.98 6.96 0.07
Mount Pipe 0.00 1/2" 9.65 8.18 0.14
3.00 Ice 10.29 9.14 0.21
1" Ice 11.59 11.02 0.40
2" Ice 14.32 15.03 0.91
4" Ice
(2) RRH2x60-AWS A From Leg 4.00 0.0000 147.00 No Ice 2.19 1.43 0.04
0.00 1/2" 2.40 1.61 0.086
3.00 Ice 2.61 1.80 0.08
1" lce 3.07 2.21 0.13
2" Ice 4.09 3.13 0.26
4" Ice
(2) RRH2x60-AWS B From Leg 4.00 0.0000 147.00 No Ice 2.19 1.43 0.04
0.00 1/2" 2,40 1.61 0.06
3.00 Ice 2.61 1.80 0.08
1" Ice 3.07 2.21 0.13
2" Ice 4.09 3.13 0.26
4" Ice
(2) RRH2x60-AWS C From Leg 4.00 0.0000 147.00 No Ice 2.19 1.43 0.04
0.00 1/2" 2.40 1.61 0.06
3.00 Ice 2.61 1.80 0.08
1" Ice 3.07 2.21 0,13
2" Ice 4.09 3.13 0.26
4" |ce
DB-T1-6Z-8AB-0Z C From Leg 4.00 0.0000 147.00 No Ice 5.60 2.33 0.04
0.00 1/2" 5.92 2.56 0.08
3.00 Ice 6.24 2.79 0.12
1" Ice 6.91 3.28 0.21
2" Ice 8.37 4,37 0.45
4" Ice
BXA-70063-6CF-2 w/ A From Leg 4.00 0.0000 147.00 No Ice 7.97 5.80 0.04
Mount Pipe 0.00 1/2" 8.61 6.95 0.10
3.00 Ice 9.22 7.82 0.17
1" Ice 10.46 9.60 0.34
2" Ice 13.07 13.37 0.80
4" Ice
BXA-70063-6CF-2 w/ B From Leg 4.00 0.0000 147.00 No Ice 7.97 5.80 0.04
Mount Pipe 0.00 1/2" 8.61 6.95 0.10
3.00 Ice 9.22 7.82 0.17
1" Ice 10.46 9.60 0.34
2" Ice 13.07 13.37 0.80
4" Ice
BXA-70063-6CF-2 w/ C From Leg 4.00 0.0000 147.00 No Ice 7.97 5.80 0.04
Mount Pipe 0.00 1/2" 8.61 6.95 0.10
3.00 Ice 9.22 7.82 0.17
1" Ice 10.46 9.60 0.34
2" Ice 13.07 13.37 0.80
4" Ice
(2) LPA-80063/6CFx5 w/ A From Leg 4.00 0.0000 147.00 Nolce 10.55 10.65 0.05
Mount Pipe 0.00 1/2" 11.21 11.91 0.14
3.00 Ice 11.84 12.88 0.25
1" Ice 13.13 14.89 0.48
2" Ice 15.83 19.13 1.09
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150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 16
Description Face Offset Offsels: Azimuth Placement Cahn Cala Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft e f K
# o
S— — ft — -
4" Ice
(2) LPA-80063/6CFx5 w/ B From Leg 4.00 0.0000 147.00 Nolce 10.55 10.65 0.05
Mount Pipe 0.00 1/2" 11.21 11.91 0.14
3.00 Ice 11.84 12.88 0.25
1"lce  13.13 14.89 0.48
2"ice  15.83 19.13 1.09
4" Ice
(2) LPA-80083/6CFx5 w/ c From Leg 4.00 0.0000 147.00 Nolce  10.55 10.65 0.05
Mount Pipe 0.00 1/2" 11.21 11.91 0.14
3.00 Ice 11.84 12.88 0.25
1"lce  13.13 14.89 0.48
2"Ilce  15.83 19.13 1.09
4" Ice
(2) FD9R6004/2C-3L A From Leg 4.00 0.0000 147.00 No lce 0.37 0.08 0.00
0.00 1/2" 0.45 0.14 0.01
0.00 Ice 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" Ice
(2) FD9R6004/2C-3L B From Leg 4.00 0.0000 147.00 No Ice 0.37 0.08 0.00
0.00 1/2" 0.45 0.14 0.01
0.00 Ice 0.54 0.20 0.01
1" ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" Ice
(2) FD9R6004/2C-3L c From Leg 4.00 0.0000 147.00 No Ice 0.37 0.08 0.00
0.00 172" 0.45 0.14 0.01
0.00 Ice 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1,28 0.74 0.06
4" Ice
KS24019-L112A A From Leg 4.00 0.0000 147.00 No Ice 0.16 0.16 0.01
0.00 1/2" 0.22 0.22 0.01
0.00 Ice 0.30 0.30 0.01
1" Ice 0.48 0.48 0.02
2" |ce 0.95 0.95 0.06
4" Ice
Ptatform Mount [LP 713-1] C None 0.0000 147.00 Nolce 31.27 31.27 1.51
172" 39.68 39.68 1.93
Ice 48.09 48.09 2.35
1"lce  64.91 64.91 3.19
2"lce  98.55 98.55 4.86
4" |ce
(2) 7770.00 w/ Mount Pipe A From Leg 4.00 0.0000 132.00 No Ice 6.22 4.82 0.09
0.00 172" 6.71 5.51 0.14
5.00 Ice 7.22 6.21 0.21
1" Ice 8.26 7.67 0.36
2"lce  10.48 11.06 0.76
4" Ice
(2) 7770.00 w/ Mount Pipe B From Leg 4.00 0.0000 132.00 No Ice 6.22 4.82 0.09
0.00 1/2" 6.71 5.51 0.14
5.00 Ice 7.22 6.21 0.21
1" Ice 8.26 7.67 0.36
2"Ilce 1048 11.06 0.76
4" Ice
(2) 7770.00 w/ Mount Pipe  C From Leg 4.00 0.0000 132.00 No Ice 6.22 4.82 0.09
0.00 1/2" 6.71 5.51 0.14
5.00 Ice 7.22 6.21 0.21
1" lce 8.26 7.67 0.36
2"lce  10.48 11.06 0.76
4" Ice
AM-X-CD-16-65-00T-RET A From Leg 4.00 0.0000 132.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe 0.00 1/2" 9.15 7.48 0.14
5.00 Ice 9.77 8.37 0.21
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150 Ft Monopole Tower Structural Analysis

Project Number 37515-0830.001.7700, Application 281637, Revision 1

T Description Face
or
Leg

AM-X-CD-16-65-00T-RET B
w/ Mount Pipe

AM-X-CD-16-65-00T-RET C
w/ Mount Pipe
(2) LGP21401 A
(2) LGP21401 B
(2) LGP21401 o}
(2) RRUS-11 A
(2) RRUS-11 B
(2) RRUS-11 C
DC6-48-60-18-8F A
(2) LGP21903 A
(2) LGP21903 B

tnxTower Report - version 6.1.4.1

Offset
Type

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

Horz
Lateral
Vert
ft
ft
ft

4.00
0.00
5.00

4.00
0.00
5.00

4.00
0.00
5.00

4.00

5.00

4.00

5.00

4.00
0.00
5.00

4.00
0.00
5.00

4.00
0.00
5.00

4.00
0.00
5.00

4.00
0.00
5.00

4.00
0.00

Offsets:

"~ Azimuth

Adjustmen
t

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Placement B

132.00

132.00

132.00

132.00

132.00

132.00

132.00

132.00

132.00

132.00

132.00

1" Ice
2" Ice
4" |ce
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" [ce
No Ice
1/2"
Ice
1" Ice
2" Ice
4" |ce
No Ice
1/2"
Ice
1" Ice
2" [ce
4" Ice
No Ice
1/2"
Ice
1" Ice
2" [ce
4" Ice
No Ice
1/2"
Ice
1" lce
2" Ice
4" [ce
No Ice
1/2"
Ice
1" Ice
2" Ice
4" [ce
No ice
1/2"
Ice
1" Ice
2" Ice
4" |ce
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" lce
2" Ice
4" Ice
No Ice
1/2"

March 4, 2015

CCI BU No 806361
Page 17
CaAa Caa Weight
Front Side
f? i K

11.03 10.18 0.38
13.68 14.02 0.87
8.50 6.30 0.07
9.15 7.48 0.14
9.77 8.37 0.21
11.03 10.18 0.38
13.68 14.02 0.87
8.50 6.30 0.07
9.15 7.48 0.14
9.77 8.37 0.21
11.03 10.18 0.38
13.68 14.02 0.87
1.29 0.36 0.01
1.45 0.48 0.02
1.61 0.60 0.03
1.97 0.87 0.05
2.79 1.52 0.14
1.29 0.36 0.01
1.45 0.48 0.02
1.61 0.60 0.03
1.97 0.87 0.05
2.79 1.52 0.14
1.29 0.36 0.01
1.45 0.48 0.02
1.61 0.60 0.03
1.97 0.87 0.05
2.79 1.52 0.14
3.25 1.37 0.05
3.49 1.55 0.07
3.74 1.74 0.09
4.27 2.14 0.15
5.43 3.04 0.31
3.25 1.37 0.05
3.49 1.55 0.07
3.74 1.74 0.09
4.27 2.14 0.15
5.43 3.04 0.31
3.25 1.37 0.05
3.49 1.55 0.07
3.74 1.74 0.09
4.27 2.14 0.15
5.43 3.04 0.31
1.47 1.47 0.02
1.67 1.67 0.04
1.88 1.88 0.06
2.33 2.33 0.11
3.38 3.38 0.24
0.27 0.18 0.01
0.34 0.25 0.01
0.43 0.32 0.02
0.62 0.49 0.03
1.10 0.94 0.07
0.27 0.18 0.01
0.34 0.25 0.01
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150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 18
Description Face Offset Offsets: Azimuth Placement CaAn CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft 2 i K
#t s
—_— ft S— - - —
5.00 Ice 0.43 0.32 0.02
1" Ice 0.62 0.49 0.03
2" Ice 1.10 0.94 0.07
4" lce
(2) LGP21903 c From Leg 4.00 0.0000 132.00 No Ice 0.27 0.18 0.01
0.00 12" 0.34 0.25 0.01
5.00 ice 0.43 0.32 0.02
1" Ice 0.62 0.49 0.03
2" Ice 1.10 0.94 0.07
4" Ice
Platform Mount [LP 713-1] C None 0.0000 132.00 Nolce  31.27 31.27 1.51
1/2" 39.68 39.68 1.93
Ice 48.09 48.09 2.35
1"Ice  64.91 64.91 3.19
2" Ice 98.55 98.55 4.86
4" Ice
APXV18-206516S-C-ACU A From Leg 4.00 0.0000 126.00 No Ice 3.81 3.29 0.04
w/ Mount Pipe 0.00 1/2" 4,22 4.00 0.07
-1.00 Ice 4.67 4.66 0.11
1" Ice 5.62 6.04 0.21
2" Ice 7.66 9.02 0.53
4" Ice
APXV18-206516S-C-ACU B From Leg 4.00 0.0000 126.00 No Ice 3.81 3.29 0.04
w/ Mount Pipe 0.00 1/2" 4.22 4.00 0.07
-1.00 Ice 4.67 4.66 0.1
1" Ice 5.62 6.04 0.21
2" Ice 7.66 9.02 0.53
4" Ice
APXV18-206516S-C-ACU C From Leg 4.00 0.0000 126.00 No Ice 3.81 3.29 0.04
w/ Mount Pipe 0.00 1/2" 4.22 4.00 0.07
-1.00 Ice 4.67 4.66 0.11
1" Ice 5.62 6.04 0.21
2" Ice 7.66 9.02 0.53
4" Ice
(2) S20057A-1 A From Leg 4.00 0.0000 126.00 No Ice 0.83 0.39 0.01
0.00 12" 0.96 0.50 0.01
-1.00 Ice 1.10 0.62 0.02
1"lce 1.41 0.89 0.04
2" Ice 2.13 1.52 0.11
4" |ce
(2) S20057A-1 B From Leg 4.00 0.0000 126.00 No Ice 0.83 0.39 0.01
0.00 1/2" 0.96 0.50 0.01
-1.00 Ice 1.10 0.62 0.02
1" Ice 1.41 0.89 0.04
2" Ice 2.13 1.52 0.1
4" |ce
(2) S20057A-1 C From Leg 4.00 0.0000 126.00 No Ice 0.83 0.39 0.01
0.00 1/2" 0.96 0.50 0.01
-1.00 Ice 1.10 0.62 0.02
1" Ice 1.41 0.89 0.04
2" Ice 2.13 1.52 0.11
4" ice
Side Arm Mount [SO 101- Cc None 0.0000 126.00 No Ice 7.50 7.50 0.25
3] 172" 8.90 8.90 0.33
Ice 10.30 10.30 0.41
1" Ice 13.10 13.10 0.58
2" Ice 18.70 18.70 0.90
4" Ice

e
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Tower Pressures - No Ice

Gy = 1.690

Section z Kz Qz Ac F Ar Ar Aleg Leg Caha CaAa

Elevation a % in Out

c Face Face

ft ft psf is ) i i it i i

L1 150.00- 141.24 | 1.5615 28| 24.924| A 0.000 24.924 24.924 | 100.00 0.000 0.000
133.00 B 0.000 24,924 100.00 0.000 0.000
C 0.000 24,924 100.00 0.000 3.105
L2 133.00- 128.18 | 1.474 27| 15.895| A 0.000 15.895 16.895| 100.00 0.000 0.000
123.50 B 0.000 15.895 100.00 0.000 0.000
C 0.000 15.895 100.00 0.000 3.777
.3 123.50- 12111 1.45 27 8.476 | A 0.000 8.476 8.476 | 100.00 0.000 0.000
118.75 B 0.000 8.476 100.00 0.000 0.000
C 0.000 8.476 100.00 0.000 2.722
L4 118.75- 117.87 | 1.439 27 3.212| A 0.000 3.212 3.212| 100.00 0.000 0.000
117.00 B 0.000 3.212 100.00 0.000 0.000
© 0.000 3.212 100.00 0.000 1.003
L5 117.00- 105.78 | 1.395 26| 44.091| A 0.000 44.091 44.091| 100.00 0.000 0.000
95.17 B 0.000 44,091 100.00 0.000 0.000
C 0.000 44.091 100.00 0.000 12.510
L6 95.17- 9446 | 1.35 25 3.061| A 0.000 3.061 3.061| 100.00 0.000 0.000
93.75 B 0.000 3.061 100.00 0.000 0.000
© 0.000 3.061 100.00 0.000 0.812
L7 93.75- 93.25| 1.346 25 2189 | A 0.000 2.189 2.189 | 100.00 0.000 0.000
92.75 B 0.000 2.189 100.00 0.000 0.000
C 0.000 2,189 100.00 0.000 0.573
L8 92.75- 92.37 | 1.342 25 1652 A 0.000 1.652 1.652 | 100.00 0.000 0.000
92.00 B 0.000 1.652 100.00 0.000 0.000
C 0.000 1.652 100.00 0.000 0.430
L9 92.00- 89.23| 1.329 25| 12382 A 0.000 12,382 12,382 100.00 0.000 0.000
86.50 B 0.000 12.382 100.00 0.000 0.000
C 0.000 12.382 100.00 0.000 3.152
L10 86.50- 86.12 | 1.315 24 1.725] A 0.000 1.725 1.725]| 100.00 0.000 0.000
85.75 B 0.000 1.725 100.00 0.000 0.000
C 0.000 1.725 100.00 0.000 0.430
L1185.75- 76.75| 1.273 24| 43.180| A 0.000 43.180 43.180 | 100.00 0.000 0.000
68.08 B 0.000 43.180 100.00 0.000 0.000
C 0.000 43.180 100.00 0.000 7.581
L12 68.08- 67.42 | 1.226 23 3457 | A 0.000 3.457 3.457 | 100.00 0.000 0.000
66.75 B 0.000 3.457 100.00 0.000 0.000
C 0.000 3.457 100.00 0.000 0.764
L13 66.,75- 64.99 | 1.214 22 9.207 | A 0.000 9.207 9.207 | 100.00 0.000 0.000
63.25 B 0.000 9.207 100.00 0.000 0.000
C 0.000 9.207 100.00 0.000 2.006
L14 63.25- 63.00| 1.203 22 1.331] A 0.000 1.331 1.331] 100.00 0.000 0.000
62.75 B 0.000 1.331 100.00 0.000 0.000
C 0.000 1.331 100.00 0.000 0.286
L1562.75- 59.48 | 1.183 22| 17657 | A 0.000 17.657 17.657 | 100.00 0.000 0.000
56.25 B 0.000 17.657 100.00 0.000 0.000
C 0.000 17.657 100.00 0.000 3.724
L16 56.25- 50.40| 1.129 21| 33.102| A 0.000 33.102 33.102 | 100.00 0.000 0.000
44,67 B 0.000 33.102 100.00 0.000 0.000
C 0.000 33.102 100.00 0.000 5.082
L17 44.67- 40.03 | 1.057 20| 26.964| A 0.000 26.964 26.964 | 100.00 0.000 0.000
35.50 B 0.000 26.964 100.00 0.000 0.000
C 0.000 26.964 100.00 0.000 4.089
L18 35.50- 34.87| 1.016 19 3.812| A 0.000 3.812 3.812| 100.00 0.000 0.000
34.25 B 0.000 3.812 100.00 0.000 0.000
C 0.000 3.812 100.00 0.000 0.768
L19 34.25- 33.75| 1.006 19 3.067| A 0.000 3.067 3.067 | 100.00 0.000 0.000
33.25 B 0.000 3.067 100.00 0.000 0.000
C 0.000 3.067 100.00 0.000 0.615
L20 33.25- 29.73 1 18] 21.905| A 0.000 21.905 21.905| 100.00 0.000 0.000
26.25 B 0.000 21.905 100.00 0.000 0.000
C 0.000 21.905 100.00 0.000 4.303
L2126.25- 25.75 1 18 3.192| A 0.000 3.192 3.192| 100.00 0.000 0.000
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Section z Kz qz Ac F Ar Ar Aleg Leg Cala CaAa
Efevation a % in Out
c Face Face
ft ft psf i e lid ft? ft*
25.25 B 0.000 3.192 100.00 0.000 0.000
C 0.000 3.192 100.00 0.000 0.615
L22 25.25- 18.68 1 18| 42915 A 0.000 42.915 42,9151 100.00 0.000 0.000
12.25 B 0.000 42.915 100.00 0.000 0.000
C 0.000 42.915 100.00 0.000 5.907
L23 12.25- 10.75 1 18] 10.279| A 0.000 10.279 10.279( 100.00 0.000 0.000
9.25 B 0.000 10.279 100.00 0.000 0.000
C 0.000 10.279 100.00 0.000 1.219
L24 9.25-3.00 6.11 1 18| 21.865| A 0,000 21.865 21.865| 100.00 0.000 0.000
B 0.000 21.865 100.00 0.000 0.000
C 0.000 21.865 100.00 0.000 2.540
L25 3.00-0.00 1.50 1 18] 10.712| A 0,000 10.712 10.712| 100.00 0.000 0.000
B 0.000 10.712 100.00 0.000 0.000
C 0.000 10.712 100.00 0.000 1.219

Tower Pressure - With Ice

Gy = 1.690
Section z Kz q:z t; As F Af Ar A/sg Leg CAAA CAAA
Elevation a % In Out
c Face Face
ft ft psf in i e ft? s i
L1 150.00- 141.24| 1.515 5| 0.8930| 27.454| A 0.000 27.454 27454 100.00 0.000 0.000
133.00 B 0.000 27.454 100.00 0.000 0,000
(o} 0.000 27.454 100.00 0.000 6.003]
L2 133.00- 128.18| 1.474 5| 0.8826) 17.292| A 0.000 17.292 17.292( 100.00 0.000 0.000
123.50 B 0.000 17.292 100.00 0.000 0.000
C 0.000 17.292 100.00 0.000 7.611
L3 123.50- 12111 1.45 5| 0.8766 9.170| A 0.000 9.170 9.170| 100.00 0.000 0.000
118.75 B 0.000 9.170 100.00 0.000 0.000
C 0.000 9.170 100.00 0.000 5.405
L4 118.75- 117.87| 1.438 5] 0.8738 3.467| A 0.000 3.467 3.467| 100.00 0.000 0.000
117.00 B 0.000 3.467 100.00 0.000 0.000
& 0.000 3.467 100,00 0.000 1.988
L5 117.00- 105.78] 1.395 5| 0.8625 47.229| A 0.000 47.229 47.229| 100.00 0.000 0.000
95.17 B 0.000 47.229 100.00 0.000 0.000
(¢} 0.000 47.229 100.00 0.000 24.646
L6 95.17-93.75 9446 1.35 5| 0.8509 3.265| A 0.000 3.265 3.265| 100.00 0.000 0.000
B 0.000 3.265 100.00 0.000 0.000
C 0.000 3.265 100.00 0.000 1.600
L7 93.75-92.75 93.25| 1.346 5] 0.8496 2.330| A 0.000 2.330 2.330] 100.00 0.000 0.000
B 0.000 2.330 100.00 0.000 0.000
C 0.000 2.330 100.00 0.000 1.120
L8 92.75-92.00 92.37| 1.342 5] 0.8486 1,758 A 0.000 1.758 1.758| 100.00 0.000 0.000
B 0.000 1.758 100.00 0.000 0.000
C 0.000 1.758 100.00 0.000 0.840
L9 92.00-86.50 89.23| 1.329 5] 0.8451| 13.157| A 0.000 13.157 13.157] 100.00 0.000 0.000
B 0.000 13.157 100.00 0.000 0.000
o] 0.000 13.157 100.00 0.000 6.147
L10 86.50- 86.12| 1.315 5| 0.8415 1.830] A 0.000 1.830 1.830| 100.00! 0.000 0.000
85.75 B 0.000 1,830 100.00 0.000 0.000;
C 0.000 1.830 100.00 0.000 0.836
L11 85.75- 76.75| 1.273 5| 0.8208( 45623] A 0.000 45,623 45.623| 100.00 0.000 0.000]
68.08 B 0.000 45.623 100.00 0.000 0.000
C 0.000 45,623 100.00 0.000 14.218
L12 68.08- 67.42| 1.226 41 0.8171 3.638] A 0.000 3.638 3.638| . 100.00 0.000 0.000
66.75 B 0.000 3.638 100.00 0.000 0.000
(e} 0.000 3.638 100.00 0.000 1.466
L1366.75- 64.99] 1.214 4/ 0.8136 9.681] A 0.000 9.681 9.681| 100.00 0.000 0.000
63.25 B 0.000 9.681 100.00 0.000 0.000
Cc 0.000 9.681 100.00 0.000 3.841
L14 63.25- 63.00] 1.203 4] 0.8105 1.398| A 0.000 1.398 1.398] 100.00 0.000 0.000
62.75 B 0.000 1.398 100.00 0.000 0.000!
C 0.000 1.398 100.00 0.000 0.548|

tnxTower Report - version 6.1.4.1



March 4, 2015

150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 21
Section z Kz q: tz A F Ar Ar A/sg Leg CaAa CAAA
Elevation a % In Out
c Face Face
ft ft psf in id e ft ft’ jid
L1562.75- 59.48| 1.183 4| 0,8049| 18.529( A 0.000 18.529 18.529| 100.00 0.000 0.000
56.25 B 0.000 18.529 100.00 0.000 0.000
C 0.000 18.529 100.00 0.000 7.096
L16 56.25- 50.40] 1.129 4| 0.7891| 34.625( A 0.000 34.625 34.625| 100.00 0.000 0.000
44.67 B 0.000 34.625 100.00 0.000 0.000
C 0.000 34.625 100.00 0.000 9.335
L17 44.67- 40.03| 1.057 4] 0.7676] 28.170| A 0.000 28.170 28.170] 100.00 0.000 0.000
35.50 B 0.000 28.170 100.00 0.000 0.000
C 0.000 28.170 100.00 0.000 7.451
L18 35.50- 34.87| 1.016 4| 0,7550 3.969| A 0.000 3.969 3.969| 100.00 0.000 0.000
34.25 B 0.000 3.969 100.00 0.000 0.000
(o} 0.000 3.969 100.00 0.000 1.377
L19 34.25- 33.75] 1.006 4] 0.7520 3.192| A 0.000 3.192 3.192| 100.00 0.000 0,000
33.25 B 0.000 3.192 100.00 0.000 0.000
C 0.000 3.192 100.00 0.000 1.099
L20 33.25- 29.73 1 4| 0.7500| 22.780| A 0.000 22.780 22.780] 100.00 0.000 0.000
26.25 B 0.000 22.780 100.00 0.000 0.000
C 0.000 22.780 100.00 0.000 7.686
L21 26.25- 25.75 1 4] 0.7500 3.317| A 0.000 3.317 3.317| 100.00 0.000 0.000
25.25 B 0.000 3.317 100.00 0.000 0.000
C 0.000 3.317 100.00 0.000 1.098
L22 25.25- 18.68 1 4 0.7500| 44.540| A 0.000 44,540 44.540( 100.00 0.000 0.000
12.25 B 0.000 44.540 100.00 0.000 0.000
C 0.000 44.540 100.00 0.000 10.524
1L.23 12.25-9.25 10.75 1 4| 0.7500| 10.654| A 0.000 10.654 10.654| 100.00 0.000 0.000
B 0.000 10.654 100.00 0.000 0.000
o} 0.000 10.654 100.00 0.000 2.169
L24 9,25-3.00 6.11 1 4 0.7500| 22,647| A 0.000 22.647 22,647 100.00 0.000 0.000
B 0.000 22.647 100.00 0.000 0.000
C 0.000 22.647 100.00 0.000 4.519
L.25 3.00-0.00 1.50 1 4| 0.7500| 11.087| A 0.000 11.087 11.087| 100.00 0.000 0.000
B 0.000 11.087 100.00 0.000 0.000
C 0.000 11.087 100.00 0.000 2.169
Tower Pressure - Service
Gy = 1.690
Section z Kz qz As F Ar Ar A/ag Leg CaAa CAAA
Elevation a % In Out
c Face Face
ft ft psf ft? e s i i s i
L1 150.00- 141.24 1 1.515 10| 24924 A 0.000 24.924 24,924 | 100.00 0.000 0.000
133.00 B 0.000 24,924 100.00 0.000 0.000
C 0.000 24.924 100.00 0.000 3.105
L2 133.00- 128.18 | 1,474 9| 15.895| A 0.000 15.895 15.895| 100.00 0.000 0.000
123.50 B 0.000 15.895 100.00 0.000 0.000
C 0.000 15.895 100.00 0.000 3.777
L3 123.50- 121.11 1.45 9 8.476 | A 0.000 8.476 8.476 | 100.00 0.000 0.000
118.75 B 0.000 8.476 100.00 0.000 0.000
C 0.000 8.476 100.00 0.000 2.722
L4 118.75- 117.87 | 1.439 9 3.212| A 0.000 3.212 3.212| 100.00 0.000 0.000
117.00 B 0.000 3.212 100.00 0.000 0.000
(o} 0.000 3.212 100.00 0.000 1.003
L5 117.00- 105.78 | 1.395 9| 44091 A 0.000 44.091 44.091| 100.00 0.000 0.000
95.17 B 0.000 44.091 100.00 0.000 0.000
C 0.000 44,091 100.00 0.000 12.510
L6 95.17- 94.46 1.35 9 3.061| A 0.000 3.061 3.061| 100.00 0.000 0.000
93.75 B 0.000 3.061 100.00 0.000 0.000
C 0.000 3.061 100.00 0.000 0.812
L7 93.75- 93.25| 1.346 9 2189 | A 0.000 2.189 2.189| 100.00 0.000 0.000
92.75 B 0.000 2.189 100.00 0.000 0.000
C 0.000 2.189 100.00 0.000 0.573
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Section z Kz q: Ac F Ar Ar Aleg Leg Caha CaAn
Elevation a % in Out
c Face Face
ft ft psf s e it ft? lis i i
L8 92.75- 92.37 | 1.342 9 1.652| A 0.000 1.652 1.652| 100.00 0.000 0.000
92.00 B 0.000 1.652 100.00 0.000 0.000
C 0.000 1.652 100.00 0.000 0.430
L9 92.00- 89.23 | 1.329 9| 12.382| A 0.000 12.382 12.382 | 100.00 0.000 0.000
86.50 B 0.000 12.382 100.00 0.000 0.000
C 0.000 12.382 100.00 0.000 3.152
L10 86.50- 86.12 | 1.315 8 1725| A 0.000 1.725 1.725| 100.00 0.000 0.000
85.75 B 0.000 1.725 100.00 0.000 0.000
o] 0.000 1.725 100.00 0.000 0.430
L1185.75- 76.75| 1.273 8| 43.180| A 0.000 43.180 43.180| 100.00 0.000 0.000
68.08 B 0.000 43.180 100.00 0.000 0.000
C 0.000 43.180 100.00 0.000 7.581
L12 68.08- 67.42 | 1.226 8 3457 A 0.000 3.457 3.457 | 100.00 0.000 0.000
66.75 B 0.000 3.457 100.00 0.000 0.000
(o} 0.000 3.457 100.00 0.000 0.764
L13 66.75- 64.99 | 1.214 8 9207 A 0.000 9.207 9.207 | 100.00 0.000 0.000
63.25 B 0.000 9.207 100.00 0.000 0.000
C 0.000 9.207 100.00 0.000 2.006
L14 63.25- 63.00 | 1.203 8 1331 A 0.000 1.331 1.331| 100.00 0.000 0.000
62.75 B 0.000 1.331 100.00 0.000 0.000
C 0.000 1.331 100.00 0.000 0.286
L1562.75- 59.48| 1.183 8| 17.657| A 0.000 17.657 17.657 | 100.00 0.000 0.000
56.25 B 0.000 17.657 100.00 0.000 0.000
] 0.000 17.657 100.00 0.000 3.724
L16 56.25- 50.40 | 1.129 7] 33102 A 0.000 33.102 33.102| 100.00 0.000 0.000
44 .67 B 0.000 33.102 100.00 0.000 0.000
C 0.000 33.102 100.00 0.000 5.082
L17 44.67- 40.03 | 1.057 7] 26.964| A 0.000 26.964 26.964 | 100.00 0.000 0.000
35.50 B 0.000 26.964 100.00 0.000 0.000
o] 0.000 26.964 100.00 0.000 4.089
L18 35.50- 34.87 | 1.016 7 3812 A 0.000 3.812 3.812| 100.00 0.000 0.000
34.25 B 0.000 3.812 100.00 0.000 0.000
C 0.000 3.812 100.00 0.000 0.768
L19 34.25- 33.75] 1.006 6 3.067| A 0.000 3.067 3,067 | 100.00 0.000 0.000
33.25 B 0.000 3.067 100.00 0.000 0.000
C 0.000 3.067 100.00 0.000 0.615
L20 33.25- 29.73 1 6| 21.905| A 0.000 21.905 21.905| 100.00 0.000 0.000
26.25 B 0.000 21.905 100.00 0.000 0.000
] 0.000 21.905 100.00 0.000 4.303
L21 26.25- 25.75 1 6 3.192| A 0.000 3.192 3.192| 100.00 0.000 0.000
25.25 B 0.000 3.192 100.00 0.000 0.000
o] 0.000 3.192 100.00 0.000 0.615
L22 25.25- 18.68 1 6| 42915] A 0.000 42.915 42.915| 100.00 0.000 0.000
12.25 B 0.000 42.915 100.00 0.000 0.000
(o} 0.000 42.915 100.00 0.000 5.907
L23 12.25- 10.75 1 6] 10279| A 0.000 10.279 10.279| 100.00 0.000 0.000
9.25 B 0.000 10.279 100.00 0.000 0.000
o] 0.000 10.279 100.00 0.000 1.219
L24 9.25-3.00 6.11 1 6] 21.865| A 0.000 21.865 21.865| 100.00 0.000 0.000
B 0.000 21.865 100.00 0.000 0.000
(o} 0.000 21.865 100.00 0.000 2.540
L25 3.00-0.00 1.50 1 6| 10712 A 0.000 10.712 10.712| 100.00 0.000 0.000
B 0.000 10.712 100.00 0.000 0.000
[ 0.000 10.712 100.00 0.000 1.219
Load Combinations
Comb. Description
No. = —
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
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Comb. Description
No. = E— — I
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No lce
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
15 Dead+Wind 0 deg+Ice
16 Dead+Wind 30 deg+Ice
17 Dead+Wind 60 deg+lce
18 Dead+Wind 90 deg+lce
19 Dead+Wind 120 deg+lce
20 Dead+Wind 150 deg+ice
21 Dead+Wind 180 deg+ice
22 Dead+Wind 210 deg+lce
23 Dead+Wind 240 deg+ice
24 Dead+Wind 270 deg+lce
25 Dead+Wind 300 deg+ice
26 Dead+Wind 330 deg+lce
27 Dead+Wind O 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 L - o
Maximum Member Forces
Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. i ) __Comb. K _ kip-ft kip-ft
L1 150 - 133 Pole Max Tension 24 0.00 -0.00 0.00
Max. Compression 14 -6.97 0.50 -0.25
Max. Mx 11 -2.30 158.22 -1.23
Max. My 8 -2.31 1.32 -156.77
Max. Vy 11 -10.34 158.22 -1.23
Max. Vx 2 -10.26 -1.03 156.62
Max. Torque 13 0.55
L2 133-123.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -13.86 0.53 -0.01
Max. Mx 11 -5.83 326.12 -1.84
Max. My 2 -5.85 -1.68 323.84
Max. Vy 11 -17.66 326.12 -1.84
Max. Vx 2 -17.58 -1.68 323.84
Max. Torque 13 0.55
L3 123.5 - Pole Max Tension 1 0.00 0.00 0.00
118.75
Max. Compression 14 -14.90 0.55 -0.02
Max. Mx 11 -6.75 411.36 -2.17
Max. My 2 -6.76 -2.01 408.69
Max. Vy 11 -18.24 411.36 -2.17
Max. Vx 2 -18.16 -2.01 408.69
Max. Torque 8 -0.56
L4 118.75- 117 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -15.39 0.56 -0.03
Max. Mx 11 -7.18 443.47 -2.30
Max. My 2 -7.20 -2.13 440.65
Max. Vy 11 -18.46 443.47 -2.30
Max. Vx 2 -18.38 -2.13 440.65
Max. Torque 8 -0.57
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Sectio
n
No.
L5

L6

L7

L8

L9

L10

L11

L12

L13

L14

Elevation
ft

117 - 95.167

95.167 -
93.75

93.75 -
92.75

92.75 - 92

92 -86.5

86.5 - 85.75

85.75 -
68.0833

68.0833 -
66.75

66.75 -
63.25

63.25 -

March 4, 2015
CCI BU No 806361
Page 24

T "C'E)mponent

Type

Pole

Pole

Pole

Pole

Pole

Pole

Pole

Pole

Pole

Pole
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Condition

Max Tension
Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx
Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max, Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Gov.
Load
Comb.

Force

0.00

-21.55
-12.67
-12.68
-21.38
-21.30

0.00

-21.86
-12.95
-12.96
-21.51
-21.43

0.00
-22.13
-13.20
-13.22
-21.61
-21.52

0.00
-23.67
-14.62
-14.63
-22.29
-22.21

0.00
-23.97
-14.90
-14.91
-22.39
-22.31

0.00

-29.23
-19.79
-19.80
-24.46
-24.38

0.00

-29.68
-20.20
-20.21
-24.63
-24.54

0.00

-31.08
-21.52
-21.52
-25.07
-24.99

0.00

Major Axis

Moment
kip-ft
0.00
0.62

784.68
3.75

784.68
-3.34

0.00

0.64
905.34
4.17
906.34
-3.74

0.00

0.65
926.78
4.24
926.78
-3.81

0.00
0.65
942.95
4.30
942.95
-3.87

0.00
0.67
1063.64
4.70
1063.64
-4.25

0.00
0.68
1080.40
4.75
1080.40
-4.30

0.00

0.76
1494.01
6.05
1494.01
-5.54

0.00

0.76
1526.72
6.15
1526.72
-5.63

0.00

0.78
1613.67
6.41
1613.67
-5.87

0.00

Minor Axis
Moment
kip-ft
0.00

-0.10
-4.54
-1074.98
-4.54
1074.96
-0.74
0.00

-0.14
-5.82
-1487.13
-5.82
1487.07
-0.82
0.00

-0.15
-5.92
-1519.73
-5.92
1519.67
-0.83
0.00
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" Sectio
n
No.

L15

L16

L17

L18

L19

L20

L21

L22
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Elevation
ft

62.75

62.75 -
56.25

56.25 -
44.667

44.667 -
355

355-34.25

34.25 -
33.25

33.25-
26.25

26.25 -
25.25

25.25 -
12.25

Compo?ent
Type

Pole

Pole

Pole

Pole

Pole

Pole

Pole

Pole
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Condition

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. VX

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. VX

Max. Torque
Max Tension

Max. Compression
Max. Mx
Max. My
Max. Vy
Max. Vx

Gov.
Load
Comb.

14
11
8

1

2
8
1

14
11
8

11

2
8
1

14
11
8

11

2
8
1

14

11

8
11

14

NI

14
1

11

Force

-31.32
-21.75
-21.75
-25.13
-25.05

0.00

-33.69
-23.96
-23.97
-25.93
-25.85

0.00

-35.89
-26.02
-26.03
-26.62
-26.54

0.00

-43.07
-32.67
-32.68
-28.24
-28.16

0.00
-43.55
-33.13
-33.13
-28.37
-28.29

0.00

-44.04
-33.59
-33.60
-28.48
-28.40

0.00

-46.61
-36.04
-36.04
-29.18
-29.10

0.00

-47.12
-36.52
-36.52
-29.28
-29.20

0.00

-52.44
-41.57
-41.57
-30.55
-30.47

Major Axis
Moment
kip-ft

0.78
1626.22
6.44
1626.22
-5.91

0.00

0.81
179213
6.92
1792.13
-6.36

0.00

0.84
1956.29
7.38
1956.29
-6.80

0.00

0.92
2354.59
8.43
2354.59
-7.80

0.00
0.92
2389.96
8.53
2389.96
-7.89

0.00

0.93
2418.37
8.60
2418.37
-7.96

0.00

0.97
2620.09
9.10
2620.09
-8.44

0.00

0.97
2649.31
9.18
2649.31
-8.51

0.00

1.04
3038.07
10.11
3038.07
-9.39

Minor Axis
Moment
kip-ft

-0.16
-6.21
-1618.89
-6.21
1618.83
-0.86
0.00

-0.18
-6.68

-0.19
-7.13
-1847.90
-7.13
1047.82
-0.93
0.00

-0.24
-8.18
-2345.00
-8.18
2344.89
-1.00
0.00
-0.24
-8.27
-2380.27
-8.27
2380.15
-1.01
0.00

-0.24
-8.34
-2408.60
-8.34
2408.48
-1.01
0.00

-0.26

-0.27
-8.91
-2638.88
-8.91
2638.74
-1.06
0.00

-0.31
-9.83
-3026.59
-9.83
3026.42
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Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. — - - Comb. K kip-ft — kip-ft
Max. Torque 8 -1.13
L23 12.25-9.25 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -53.64 1.06 -0.32
Max. Mx 11 -42.72 3130.12 -10.04
Max. My 8 -42.72 10.32 -3118.39
Max. Vy 11 -30.84 3130.12 -10.04
Max. Vx 2 -30.76 -9.59 3118.22
Max. Torque 8 -1.15
L24 9.25-3 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -56.25 1.10 -0.34
Max. Mx 11 -45.19 3324.63 -10.48
Max. My 8 -45.19 10.76 -3312.40
Max. Vy 11 -31.44 3324.63 -10.48
Max. Vx 2 -31.36 -10.01 3312.21
Max. Torque 8 -1.18
L25 3-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -57.65 1.12 -0.35
Max. Mx 11 -46,51 3419.34 -10.69
Max. My 8 -46.51 10.97 -3406.87
Max. Vy 11 -31.73 3419.34 -10.69
Max. Vx 2 -31.65 -10.21 3406.68
Max. Torque 8 -1.19
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
. Comb. = . .
Pole Max. Vert 14 57.65 0.00 0.00
Max. Hy 11 46.52 31.72 -0.07
Max. H, 2 46.52 -0.07 31.64
Max. My 2 3406.68 -0.07 31.64
Max. M, 5 3418.57 -31.72 0.07
Max. Torsion 13 1.18 15.80 27.37
Min. Vert 1 46.52 0.00 0.00
Min. Hy 5 46.52 -31.72 0.07
Min. H, 8 46.52 0.07 -31.64
Min. My 8 -3406.87 0.07 -31.64
Min. M, 11 -3419.34 31.72 -0.07
Min. Torsion 8 -1.19 0.07 -31.64
Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K K kip-ft ] kip-ft kip-ft
Dead Only 46.52 0.00 0.00 0.09 0.37 0.00
Dead+Wind 0 deg - No lce 46.52 0.07 -31.64 -3406.68 -10.21 -1.18
Dead+Wind 30 deg - No Ice 46.52 15.92 -27.43 -2955.52 -1718.27 -0.86
Dead+Wind 60 deg - No Ice 46.52 27.50 -15.88 -1712.43 -2965.80 -0.32
Dead+Wind 90 deg - No Ice 46.52 31.72 -0.07 -10.50 -3418.57 0.31
Dead+Wind 120 deg - No Ice 46.52 27.43 15.76 1694.31 -2955.27 0.86
Dead+Wind 150 deg - No ice 46.52 15.80 27.37 2945.17 -1699.96 1.18
Dead+Wind 180 deg - No Ice 46.52 -0.07 31.64 3406.87 10.97 1.19
Dead+Wind 210 deg - No Ice 46.52 -15.92 27.43 2955.71 1719.03 0.88
Dead+Wind 240 deg - No Ice 46.52 -27.50 15.88 1712.62 2966.57 0.32
Dead+Wind 270 deg - No Ice 46.52 -31.72 0.07 10.69 3419.34 -0.32
Dead+Wind 300 deg - No Ice 46.52 -27.43 -15.76 -1694.12 2956.03 -0.87
Dead+Wind 330 deg - No Ice 46.52 -15.80 -27.37 -2944.99 1700.72 -1.18
Dead+Ice 57.65 0.00 0.00 0.35 1.12 0.00
Dead+Wind 0 deg+ice 57.65 0.01 -7.56 -841.97 -1.03 -0.38
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Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
= K K K____ kipft kip-fi kipft __
Dead+Wind 30 deg+ice 57.65 3.80 -6.55 -730.23 -423.19 -0.27
Dead+Wind 60 deg+Ice 57.65 6.57 -3.79 -422.73 -731.83 -0.09
Dead+Wind 90 deg+ice 57.65 7.58 -0.01 -1.86 -843.71 0.12
Dead+Wind 120 deg+lce 57.65 6.55 3.77 419.61 -729.41 0.30
Dead+Wind 150 deg+ice 57.65 3.78 6.54 728.74 -419.34 0.39
Dead+Wind 180 deg+ice 57.65 -0.01 7.56 842.70 341 0.38
Dead+Wind 210 deg+ice 57.65 -3.80 6.55 730.97 425.57 0.27
Dead+Wind 240 deg+Ice 57.65 -6.57 3.79 423.46 734.02 0.09
Dead+Wind 270 deg+Ice 57.65 -7.58 0.01 2.59 846.09 -0.12
Dead+Wind 300 deg+Ice 57.65 -6.55 -3.77 -418.88 731.79 -0.30
Dead+Wind 330 deg+Ice 57.65 -3.78 -6.54 -728.01 421.72 -0.39
Dead+Wind 0 deg - Service 46.52 0.02 -10.95 -1180.31 -3.29 -0.41
Dead+Wind 30 deg - Service 46.52 5.51 -9.49 -1024.00 -595.12 -0.30
Dead+Wind 60 deg - Service 46.52 9.52 -5.49 -593.28 -1027.38 -0.11
Dead+Wind 90 deg - Service 46.52 10.97 -0.02 -3.58 -1184.25 0.11
Dead+Wind 120 deg - 46.52 9.49 5.45 587.12 -1023.71 0.30
Service
Dead+Wind 150 deg - 46.52 5.47 9.47 1020.52 -588.76 0.41
Service
Dead+Wind 180 deg - 46.52 -0.02 10.95 1180.50 4.08 0.41
Service
Dead+Wind 210 deg - 46.52 -5.51 9.49 1024.19 595.89 0.30
Service
Dead+Wind 240 deg - 46.52 -9.52 5.49 593.48 1028.15 0.1
Service
Dead+Wind 270 deg - 46.52 -10.97 0.02 3.77 1185.03 -0.11
Service
Dead+Wind 300 deg - 46.52 -9.49 -5.45 -586.93 1024.48 -0.30
Service
Dead+Wind 330 deg - 46.52 -5.47 -9.47 -1020.33 589.53 -0.41
Service ) o - - e B
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
_Comb. K K K K K K I
1 0.00 -46.52 0.00 0.00 46.52 0.00 0.000%
2 0.07 -48.52 -31.64 -0.07 46.52 31.64 0.000%
3 15.92 -46.52 -27.43 -15.92 46.52 27.43 0.000%
4 27.50 -46.52 -15.88 -27.50 46.52 15.88 0.000%
5 31.72 -46.52 -0.07 -31.72 46.52 0.07 0.000%
6 27.43 -46.52 15.76 -27.43 46.52 -15.76 0.000%
4 15.80 -46.52 27.37 -15.80 46.52 -27.37 0.000%
8 -0.07 -46.52 31.64 0.07 46.52 -31.64 0.000%
9 -15.92 -46.52 27.43 15.92 46.52 -27.43 0.000%
10 -27.50 -46.52 15.88 27.50 46.52 -15.88 0.000%
11 -31.72 -46.52 0.07 31.72 46.52 -0.07 0.000%
12 -27.43 -46.52 -15.76 27.43 46.52 15.76 0.000%
13 -15.80 -46.52 -27.37 15.80 46.52 27.37 0.000%
14 0.00 -57.65 0.00 0.00 57.65 0.00 0.000%
15 0.01 -57.65 -7.56 -0.01 57.65 7.56 0.000%
16 3.80 -57.65 -6.55 -3.80 57.65 6.55 0.000%
17 6.57 -57.65 -3.79 -6.57 57.65 3.79 0.000%
18 7.58 -57.65 -0.01 -7.58 57.65 0.01 0.000%
19 6.55 -57.65 3.77 -6.55 57.65 -3.77 0.000%
20 3.78 -57.65 6.54 -3.78 57.65 -6.54 0.000%
21 -0.01 -57.65 7.56 0.01 57.65 -7.56 0.000%
22 -3.80 -57.65 6.55 3.80 57.65 -6.55 0.000%
23 -6.57 -57.65 3.79 6.57 57.65 -3.79 0.000%
24 -7.58 -57.65 0.01 7.58 57.65 -0.01 0.000%
25 -6.55 -57.65 -3.77 6.55 57.65 3.77 0.000%
26 -3.78 -57.65 -6.54 3.78 57.65 6.54 0.000%
27 0.02 -46.52 -10.95 -0.02 46.52 10.95 0.000%
28 5.51 -46.52 -9.49 -5.51 46.52 9.49 0.000%
29 9.52 -46.52 -5.49 -9.52 46.52 5.49 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Ermor
Comb. _ K K K K K K -
30 10.97 -46.52 -0.02 -10.97 46,52 0.02 0.000%
31 9.49 -46.52 5.45 -9.49 46.52 -5.45 0.000%
32 5.47 -46.52 9.47 -5.47 46.52 -9.47 0.000%
33 -0.02 -46.52 10.95 0.02 46.52 -10.95 0.000%
34 -5.51 -46.52 9.49 5.51 46.52 -9.49 0.000%
35 -9.52 -46.52 5.49 9.52 46.52 -5.49 0.000%
36 -10.97 -46.52 0.02 10.97 46.52 -0.02 0.000%
37 -9.49 -46.52 -5.45 9.49 46.52 5.45 0.000%
38 -5.47 -46.52 -9.47 5.47 46.52 9.47 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 0.00069340
3 Yes 6 0.00000001 0.00003877
4 Yes 6 0.00000001 0.00003950
5 Yes 4 0.00000001 0.00032015
6 Yes [¢] 0.00000001 0.00003927
7 Yes 6 0.00000001 0.00003825
8 Yes 5 0.00000001 0.00004411
9 Yes 6 0.00000001 0.00003977
10 Yes 6 0.00000001 0.00003906
11 Yes 4 0.00000001 0.00055163
12 Yes 6 0.00000001 0.00003847
13 Yes 6 0.00000001 0.00003946
14 Yes 4 0.00000001 0.00000001
15 Yes 4 0.00000001 0.00030869
16 Yes 5 0.00000001 0.00011747
17 Yes 5 0.00000001 0.00012374
18 Yes 4 0.00000001 0.00023443
19 Yes 5 0.00000001 0.00012411
20 Yes 5 0.00000001 0.00011438
21 Yes 4 0.00000001 0.00032620
22 Yes 5 0.00000001 0.00012766
23 Yes 5 0.00000001 0.00012130
24 Yes 4 0.00000001 0.00024049
25 Yes 5 0.00000001 0.00011680
26 Yes 5 0.00000001 0.00012664
27 Yes 4 0.00000001 0.00019555
28 Yes 5 0.00000001 0.00009490
29 Yes , 5 0.00000001 0.00009857
30 Yes 4 0.00000001 0.00012356
31 Yes 5 0.00000001 0.00009742
32 Yes 5 0.00000001 0.00009239
33 Yes 4 0.00000001 0.00022850
34 Yes 5 0.00000001 0.00009998
35 Yes 5 0.00000001 0.00009652
36 Yes 4 0.00000001 0.00013226
37 Yes 5 0.00000001 0.00009359
38 Yes 5 ) 0.00000001 0.00009842
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Defiection Load
I | S in Comb. d s
L1 150 - 133 34.861 35 2.2936 0.0039
L2 133-123.5 27.025 35 2.0166 0.0019
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ot in Comb. g = 2
L3 123.5-118.75 23.176 35 1.8428 0.0015
L4 118.75- 117 21.374 35 1.7793 0.0014
L5 117 - 95.167 20.725 35 1.7603 0.0013
L6 99.5-93.75 14.838 35 1.4455 0.0009
L7 93.75-92.75 13.131 35 1.3804 0.0009
L8 92.75-92 12.844 35 1.3656 0.0009
L9 92-86.5 12,630 35 1.3563 0.0008
L10 86.5-85.75 11.121 35 1.2633 0.0008
L11 85.75 - 68.0833 10.924 35 1.2545 0.0008
L12 68.0833 - 66.75 6.840 35 0.9541 0.0005
L13 66.75 - 63.25 6.577 35 0.9333 0.0005
L14 63.25-62.75 5.909 35 0.8884 0.0005
L15 62.75-56.25 5.816 35 0.8830 0.0005
L16 56.25 - 44.667 4.679 35 0.7886 0.0004
L17 50-35.5 3.710 35 0.6920 0.0004
L18 35.5-34.25 1.851 35 0.5078 0.0003
L19 34.25-33.25 1.721 35 0.4894 0.0002
L20 33.25-26.25 1.620 35 0.4779 0.0002
L21 26.25-25.25 1.001 35 0.3667 0.0002
L22 25.25-12.25 0.925 35 0.3556 0.0002
L23 12.25-9.25 0.212 35 0.1701 0.0001
L24 9.25-3 0.119 35 0.1261 0.0001
L25 3-0 0.012 35 0.0376 0.0000
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° . ft
147.00 (2) HBXX-6517DS-A2M w/ 35 33.431 2.2481 0.0036 7127
Mount Pipe
132.00 (2) 7770.00 w/ Mount Pipe 35 26.600 1.9979 0.0019 2310
126.00 APXV18-206516S-C-ACU w/ 35 24,152 1.8850 0.0016 3128
Mount Pipe _______ o
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Titt Twist
No. Deflection Load
ft in_ Comb. 2 — N
L1 150 - 133 100.300 10 6.6033 0.0113
L2 133-123.5 77.807 10 5.8094 0.0054
L3 123.5-118.75 66.743 10 5.3097 0.0041
L4 118.75 - 117 61.562 10 5.1271 0.0038
L5 117 - 95.167 59.697 10 5.0725 0.0037
L6 99.5 - 93.75 42.759 10 4.1667 0.0026
L7 93.75- 92,75 37.845 10 3.9792 0.0025
L8 92.75- 92 37.018 10 3.9366 0.0024
L9 92 - 86.5 36.402 10 3.9099 0.0024
L10 86.5-85.75 32.058 10 3.6422 0.0022
L11 85.75 - 68.0833 31.488 10 3.6168 0.0021
L12 68.0833 - 66.75 19.724 10 2.7514 0.0015
L13 66.75 - 63,25 18.965 10 2.6915 0.0015
L14 63.25-62.75 17.040 10 2.5620 0.0014
L15 62.75 - 56.25 16.773 10 2.5465 0.0014
L16 56.25 - 44.667 13.494 10 2.2745 0.0012
L17 50-355 10.700 10 1.9960 0.0010
L18 35.5 - 34.25 5.341 10 1.4647 0.0007
L19 34.25 - 33.25 4.964 10 1.4118 0.0007
L20 33.25-26.25 4.672 10 1.3785 0.0007
L21 26.25 - 25.25 2.887 10 1.0579 0.0005

tnxTower Report - version 6.1.4.1



March 4, 2015

150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 30
Section Elevation Horz. Gov. Tiit Twist
No. Deflection Load
ot in Comb. o °
L22 25.25-12.25 2.669 10 1.0258 0.0005
L23 12.25-9.25 0.611 10 0.4907 0.0002
L24 9.25-3 0.343 10 0.3638 0.0002
L25 3-0 0.034 10 0.1085 0.0000
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvalure
R | S = Comb. __in : i S (S
147.00 (2) HBXX-6517DS-A2M w/ 10 96.196 6.4729 0.0104 2548
Mount Pipe
132.00 (2) 7770.00 w/ Mount Pipe 10 76.584 5.7555 0.0056 823
126.00 APXV18-206516S-C-ACU w/ 10 69.548 5.4311 0.0046 1109
Mount Pipe
{ Compression Checks |
[ Pole Design Data |
Section  Elevation Size L L, Kir  Fa A “Actual  Allow.  Ratio
No. P P, P
ft ft ft ksi i K K P,
L1 150-133(1) TP19.1871x16x0.1875  17.00  0.00 0.0 39.000 114710 -2.29 44737  0.005
L2 133-123.5(2) TP20.9682x19.1871x0.422  9.50 0.00 0.0 28470 279177  -5.83 79482  0.007
L3  123.5-118.75 TP21.8587x20.9682x0.753  4.75 0.00 0.0 28.506 512043  -6.74 1459.63  0.005
(3) 5
L4 118.75- 117 TP22.1868x21.8587x1.000  1.75 0.00 0.0 28536 682300 -7.18 1947.27  0.004
“4) 3
L5 117 - 95.167 TP26.28x22.1868x0.6518 21.83  0.00 0.0 28698 520803 -10.56  1494.60  0.007
(5)
L6  95.167 - 93.75 TP26.1715x24.1641x0.775 5.75 0.00 0.0 28734 621813 -12.34 178672  0.007
(6) 5
L7  9375-92.75 TP26.3591x26.1715x0.904  1.00 0.00 0.0 27.360 74.1655 -12.95 202917  0.006
(7) 9
L8  92.75-92(8) TP26.4998x26.3591x1.111  0.75 0.00 0.0 27.348 00.8983 -13.20  2485.89  0.005
9
L9 92-86.5(9) TP27.5317x26.4998x0.792  5.50 0.00 0.0 27.396 682376 -1461  1869.44  0.008
5
L10  86.5-8575 TP27.6724x27.5317x1.182 0.75 0.00 0.0 27.384 100.845 -14.89  2761.53  0.005
(10) 3 0
L11 8575-  TP30.9868x27.6724x0.779 17.67  0.00 0.0 28902 75.8248 -19.78 219149  0.009
68.0833 (11) 6
L12 68.0833-  TP31.237x30.9868x0.8295 1.33 0.00 0.0 31638 812190 -20.19  2569.61  0.008
66.75 (12)
L13  66.75-63.25 TP31.8936x31.237x1.0345  3.50 0.00 0.0 31.398 102790 -21.51  3227.39  0.007
(13) 0
L14  63.25-62.75 TP31.0874x31.8936x1.247  0.50 0.00 0.0 28.482 123.498 -21.74  3517.46  0.006
(14) 7 0
L15  62.75-56.25 TP33.2069x31.0874x0.888 6.50 0.00 0.0 28530 92.4255 -23.96  2636.90  0.009
(15) 1
L16  56.25-44.667 TP35.38x33.2060x0.8131 1158  0.00 0.0 31710 87.8776 -26.02  2786.60  0.009
(16)
L17 44667 -35.5 TP36.4734x32.7534x0.846 14.50  0.00 0.0 31776 90.6623 -29.41  2880.89  0.010
(17) 2
L18  355-34.25 TP36.7078x36.4734x0.842 1.25 0.00 0.0 31.764 97.2971 -33.13 300055  0.011
(18) 5
L19  34.25-33.25 TP36.8953x36.7078x1.091  1.00 0.00 0.0 31794 125854 -33.59  4001.40  0.008

tnxTower Report - version 6.1.4.1



March 4, 2015

150 Ft Monopole Tower Structural Analysis CCI BU No 806361
Project Number 37515-0830.001.7700, Application 281637, Revision 1 Page 31
Section  Elevation Size L L, Kir F. A Actual Allow. Ratio
No. P. P
ft ft ft ksi in” K B
(19) 7 0
L20 33,25-26.25 TP38.2079x36.8953x0,766  7.00 0.00 0.0 31.818 92,3889 -36.04 2939.63 0.012
(20) 3
L21 26.25-25.25 TP38.3954x38.2079x1.094  1.00 0.00 0.0 31.818 131.443 -36.52 4182.25 0.009
(21) 4 0
L22 25.25-12.25 TP40.833x38.3954x0.8201 13.00 0.00 0.0 31.860 105.662 -41.57 3366.38 0.012
(22) 0
L23 12.25-9.25 TP41.3955x40.833x0.7705 3.00 0.00 0.0 33216 100.785 -42.72 3347.66 0.013
(23) 0
L24 9.25-3(24) TP42.5675x41.3955x0.783 6.25 0.00 0.0 34.086 105.393 -45.19 3592.43 0,013
3 0
L25 3-0(25) TP43.13x42.5675x0.8743 3.00 0.00 0.0 31.002 118.966 -46.51 3688.17 0.013
0
Pole Bending Design Data
“Section  Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. My fox Fox fox My fby Fby fby
ft kip-ft ksi ksi Fux Kip-ft ksi ksi Foy
L1 150 - 133 (1) TP19.1871x16x0.1875 158.91 35858 39.000 0.919 0.00 0.000 39.000 0.000
L2 133-123.5 TP20.9682x19.1871x0.42 327.15 28.346 28.470 0.996 0.00 0.000 28.470 0.000
2 2
L3 123.5 - TP21.8587x20.9682x0.75 412,58 19.256 28.506 0.676 0.00 0.000 28506 0.000
118.75 (3) 35
L4 118.75-117 TP22.1868x21.8587x1.00 444.76 15689 28536 0.550 0.00 0.000 28.536 0.000
(4) 03
L5 117 - 95.167 TP26.28x22.1868x0.6518 786.69 30.422 28.698 1.060 0.00 0.000 28698 0.000
(5)
L6 95.167 - TP26.1715x24.1641x0.77 877.36 28.454 28.734 0.990 0.00 0.000 28734 0.000
93.75 (6) 55
L7 03.75-92.75 TP26.3591x26.1715x0.90 929.07 24.819 27.360 0.907 0.00 0.000 27.360 0.000
(7) 49
L8 092.75-92 (8) TP26.4998x26.3591x1.11 945.26 20.821 27.348 0.761 0.00 0.000 27.348 0.000
19
L9 92-86.5(9) TP27.5317x26.4998x0.79 1066.1 29.300 27.396 1.070 0.00 0.000 27.396 0.000
25 8
L10 86.5-85.75 TP27.6724x27.5317x1.18 1082.9 20.624 27.384 0.753 0.00 0.000 27.384 0.000
(10) 23 7
L11 85.75 - TP30.9868x27.6724x0.77 1497.3 32.657 28.902 1.130 0.00 0.000 28.902 0.000
68.0833 (11) 96 2
L12 68.0833 - TP31.237x30.9868x0.829 1530.0 30.995 31.638 0.980 0.00 0.000 31.638 0.000
66.75 (12) 5 8
L13 66.75-63.25 TP31.8936x31.237x1.034 1617.1 25661 31.398 0.817 0.00 0.000 31.398 0.000
(13) 5 8
L14 63.25-62.75 TP31.9874x31.8936x1.24 1629.7 21755 28.482 0.764 0.00 0.000 28482 0.000
(14) 77 4
L15 62.75-56.25 TP33.2069x31.9874x0.88 1795.9 30.084 28.530 1.054 0.00 0.000 28.530 0.000
(15) 81 3
L16 56.25 - TP35.38x33.2069x0.8131 1960.3 33.149 31.710 1.045 0.00 0.000 31.710 0.000
44.667 (16) 4
L17 44,667 - 35,5 TP36.4734x32.7534x0.84 2104.3 34.833 31.776 1.086 0.00 0.000 31776 0.000
(17) 62 3
L18 35.5-34.25 TP36.7078x36.4734x0.84 2394.6 34.204 31.764 1.077 0.00 0.000 31.764 0.000
(18) 25 6
L19 34.25-33.25 TP36.8953x36.7078x1.09 2423.1 26.987 31.794 0.849 0.00 0.000 31794 0.000
(19) 17 2
L20 33.25-26.25 TP38.2079x36.8953x0.76 2625.1 37.714 31.818 1.185 0.00 0.000 31.818 0.000
(20) 63 2
L21 26.25-25.25 TP38.3954x38.2079x1.09 2654.3 27.139 31.818 0.853 0.00 0.000 31.818 0.000
21 44 8
L22 25.25-12.25 TP40.833x38.3954x0.820 30436 35778 31.860 1.123 0.00 0.000 31.860 0.000
(22) 1 8
L23 12.25-9.25 TP41.3955x40.833x0.770 3135.8 38.006 33.216 1.144 0.00 0.000 33.216 0.000
(23) 5 4
L24 9.25-3(24) TP42.5675x41.3955x0.78 3330.6 37.522 34.086 1.101 0.00 0.000 34.086 0.000
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Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual  Allow. Ratio
No. My Fox Fox Fox My fby Fby fby
ft kip-ft ksi ksi Fox kip-ft ksi ksi Fuy
33 0
L25 3-0(25) TP43.13x42.5675x0.8743 3425.4 33.871 31.002 1.093 0.00 0.000 31.002 0.000
3
Pole Shear Design Data
“Section  Elevation Size Actual  Actual Allow. Ratio Actual  Actual Allow.  Ratio
No. v fv Fv fv T fvl Fvl fvt
ft K ksi ksi [ kip-ft ksi ksi Fur
L1 150-133(1)  TP10.1871x16x0.1875  10.38  0.904 26.000 0.071 003 0003 26.000 0.000
L2 133-123.5 TP20.9682x19.1871x0.42 17.70 0.634 18.980 0.068 0.32 0.013 18.980 0.001
(2) 2
L3 123.5- TP21.8587x20.9682x0.75 18.28 0.357 19.004 0.038 0.32 0.007 19.004 0.000
118.75 (3) 35
L4 118.75-117 TP22.1868x21.8587x1.00  18.50 0.271 19.024 0.029 0.32 0.005 19.024 0.000
(4) 03
L5 117 - 95.167 TP26.28x22.1868x0.6518  20.61 0.396 19.132 0.042 0.32 0.006 19.132 0.000
(5
L6 95.167 - TP26,1715x24.1641x0.77 21.42 0.345 19.156 0.036 0.32 0.005 19.156  0.000
93.75 (6) 55
L7 93.75-92.75 TP26.3591x26.1715x0.90  21.55 0.291 18.240 0.032 0.32 0.004 18.240 0.000
(7) 49
L8 92.75-92(8) TP26.4998x26.3591x1.11 21.65 0.238 18.232 0.027 0.32 0.003 18.232 0.000
19
L9 92-86.5(9) TP27.5317x26.4998x0.79  22.34 0.327 18.264 0.036 0.32 0.004 18.264 0.000
25
L10 86.5-85.75 TP27.6724x27.5317x1.18 22.43 0.222 18.256 0.025 0.32 0.003 18.256 0.000
(10) 23
L11 85.75 - TP30.9868x27.6724x0.77 24.50° 0.323 19.268 0.034 0.32 0.003 19.268 0.000
68.0833 (11) 96
L12 68.0833 - TP31.237x30.9868x0.829  24.67 0.304 21,092 0.029 0.32 0.003 21.092 0.000
66.75 (12) 5
L13 66.75-63.25 TP31.8936x31.237x1.034 25.11 0.244 20.932 0.024 0.32 0.002 20.932 0.000
(13) 5
L14 63.25-62.75 TP31.9874x31.8936x1.24 2517 0.204 18,988 0.022 0.32 0.002 18.988 0.000
(14) 77
L15 62.75-56.25 TP33.2069x31.9874x0.88 25.97 0.281 19.020 0.030 0.32 0.002 19.020 0.000
(15) 81
L16 56.25 - TP35.38x33.2069x0.8131 26.66 0.303 21.140 0.029 0.32 0.003 21.140 0.000
44,667 (186)
L17 44 667 - 35.5 TP36.4734x32.7534x0.84  27.46 0.303 21.184 0.029 0.32 0.002 21.184 0.000
(7 62
L18 355-34.25 TP36.7078x36.4734x0.84  28.41 0.292 21.176 0.028 0.32 0.002 21.176 0.000
(18) 25
L19 34.25-33.25 TP36.8953x36,7078x1.09 28.52 0.227 21.196 0.022 0.32 0.002 21.196 0.000
(19) 17
L20 33.25-26.25 TP38.2079x36.8953x0.76  29.22 0.316 21.212 0.030 0.32 0.002 21.212 0.000
(20) 63
L21 26.25-25.25 TP38.3954x38.2079x1.09  29.32 0.223 21.212 0.021 0.32 0.002 21.212 0.000
(21) 44
122  2525-12.25 TP40.833x38.3954x0.820 30.59  0.290 21.240 0028 0.32  0.002 21.240 0.000
(22) 1
L23 12.25-9.25 TP41.3955x40.833x0.770  30.88 0.306 22.144 0.028 0.32 0.002 22.144 0.000
(23) 5
L24 9.25-3(24) TP42.5675x41.3955x0.78  31.48 0.299 22724 0.027 0.32 0.002 22,724 0.000
33
L25 3-0(25) TP43.13x42.5675x0.8743  31.77 0.267 20.668 0.026 0.32 0.001 20.668 0.000

Pole Interaction Design Data
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Section Elevation Ratio Ratio “Ratio Ratio Ratio Comb. Allow. Criteria
No. P Fox foy fy fut Stress Siress
— t P Fux Fyy Fo Fu i et e
L1 150 - 133 (1) 0.005 0.919 0.000 0.071 0.000 0.‘9/26 1.333 H1-3+VT V’
L2 133 521)23.5 0.007 0.996 0.000 0.068 0.001 1$4 1.333 H1-3+VT ‘/
L3 123.5 - 0.005 0.676 0.000 0.038 0.000 0.680 1.333 HA-3+VT ‘/
118.75 (3) v
L4 118.7(2)— 117 0.004 0.550 0.000 0.029 0.000 0.‘5/54 1.333 H1-3+VT /
L5 117 -(2)5.167 0.007 1.060 0.000 0.042 0.000 1.:?8 1.333 H1-3+VT /
L6 95.167 - 0.007 0.990 0.000 0.036 0.000 0.997 1.333 HA-3+VT ‘/
93.75 (6) v
L7 93.75(;)92.75 0.006 0.907 0.000 0.032 0.000 0.:;4 1.333 H1-3+VT ./
1.8 92.75-92 (8) 0.005 (_).761 0.000 0.027 0.000 0?7 1.333 H1-3+VT ‘/
L9 92-86.5(9) 0.008 1.070 0.000 0.036 0.000 1,‘(;8 1.333 H1-3+VT /
L10 86.5-85.75 0.005 0.753 0.000 0.025 0.000 0.759 1.333 H1-3+VT /
(10) v
L11 85.75 - 0.009 1.130 0.000 0.034 0.000 1.139 1.333
68.0833 (11) v H1-3nvT ¥/
L12 68.0833 - 0.008 0.980 0.000 0.029 0.000 0.988 1.333 H1-3+VT ‘/
66.75 (12) v
L13 66.7?1-3()53.25 0.007 0.817 0.000 0.024 0.000 0$4 1.333 H1-3+VT ‘/
L14 63.2?1-46)32.75 0.006 0.764 0.000 0.022 0.000 030 1.333 HA-3+VT ‘/
L15 62.7?1-5&)36.25 0.009 1.054 0.000 0.030 0.000 1.‘0/64 1.333 H1-3+VT ‘/
L16 56.25 - 0.009 1.045 0.000 0.029 0.000 1.055 1.333
44.667 (16) v H1-3+vT
L17 44,667 - 35.5 0.010 1.096 0.000 0.029 0.000 1.107 1.333 H1-3+VT ./
(17) v
L18 35.5(;;:)4.25 0.011 1.077 0.000 0.028 0.000 1.‘(38 1.333 H1-3+VT ./
L19 34.2?1;;1)33.25 0.008 0.849 0.000 0.022 0.000 057 1.333 HA-3+VT ‘/
L20 33.25- 26.25 0.012 1.185 0.000 0.030 0.000 1,198 1.333 H1-3+VT ‘/
(20) v
L21 26.2?2-1?5.25 0.009 0.853 0.000 0.021 0.000 0.:?2 1.333 HA-3+VT ‘/
L22 25.25-12.25 0.012 1.123 0.000 0.028 0.000 1.136 1.333 HA-3+VT /
(22) v
L23 12.25-9.25 0.013 1.144 0.000 0.028 0.000 1.157 1.333 H1-3+VT /
(23) v
L24 9.25- 3 (24) 0.013 1.101 0.000 0.027 0.000 134 1.333 H1-3+VT /
L25 3-0(25) 0.013 1.093 0.000 0.026 0.000 1.‘1/05 1.333 H1-3:vT ¥
Section Capacity Table
Section  Elevation Component Size Critical P SF*Patow % Pass
No. ft Type Element K K Capacity Fail
L1 150-133 "~ Pole  TP19.1871x16x0.1875 1 229 59634 694  Pass
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Section Elevation Component Size Critical P SF*Pajow % Pass
No. ft Type Element K K Capacity Fail
L2 133-123.5 Pole TP20.9682x19.1871x0.422 2 -5.83 1059.49 75.3 Pass
L3 123.5-118.75 Pole TP21.8587x20.9682x0.7535 3 -6.74 1945.69 51.0 Pass
L4 118.75 - 117 Pole TP22.1868x21.8587x1.0003 4 -7.18 2595.71 415 Pass
LS 117 - 95.167 Pole TP26.28x22.1868x0.6518 5 -10.56 1992.30 80.1 Pass
L6 95.167 - 93.75 Pole TP26.1715x24.1641x0.7755 6 -12.34 2381.70 74.8 Pass
L7 93.75-92.75 Pole TP26.3591x26.1715x0.9049 7 -12.95 2704.88 68.5 Pass
L8 92.75 - 92 Pole TP26.4998x26.3591x1.1119 8 -13.20 3313.69 57.5 Pass
L9 92 -86.5 Pole TP27.5317x26.4998x0.7925 9 -14.61 2491.96 80.8 Pass
L10 86.5 - 85.75 Pole TP27.6724x27.5317x1.1823 10 -14.89 3681.12 56.9 Pass
L11 85.75-68.0833 Pole TP30.9868x27.6724x0.7796 11 -19.78 2921.26 85.5 Pass
L12 68.0833-66.76 Pole TP31.237x30.9868x0.8295 12 -20.19 3425.29 74.1 Pass
L13 66.75 - 63.25 Pole TP31.8936x31.237x1.0345 13 -21.51 4302.11 61.8 Pass
L14 63.25-62.75 Pole TP31.9874x31.8936x1.2477 14 -21.74 4688.77 57.8 Pass
L15 62.75 - 56.25 Pole TP33.2069x31.9874x0.8881 15 -23.96 3514.99 79.8 Pass
L16 56.25 - 44.667 Pole TP35.38x33.2069x0.8131 16 -26.02 3714.54 79.1 Pass
L17 44667 - 35.5 Pole TP36.4734x32.7534x0.8462 17 -29.41 3840.23 83.0 Pass
L18 35.5-34.25 Pole TP36.7078x36.4734x0.8425 18 -33.13 4119.70 81.6 Pass
L19 34.25 - 33.25 Pole TP36.8953x36.7078x1.0917 19 -33.59 5333.87 64.3 Pass
L20 33.25-26.25 Pole TP38.2079x36.8953x0.7663 20 -36.04 3918.53 89.9 Pass
L21 26.25-25.25 Pole TP38.3954x38.2079x1.0944 21 -36.52 5574.94 64.6 Pass
L22 25.25-12.25 Pole TP40.833x38.3954x0.8201 22 -41.57 4487.38 852 Pass
L23 12.25-9.25 Pole TP41.3955x40.833x0.7705 23 -42.72 4462.43 86.8 Pass
L24 9.25-3 Pole TP42.5675x41.3955x0.7833 24 -45.19 4788.71 83.5 Pass
L25 3-0 Pole TP43.13x42.5675x0.8743 25 -46.51 4916.33 82.9 Pass

Summary
Pole (L20) 89.9 Pass
__RATING=  89.9 Pass
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APPENDIX B

BASE LEVEL DRAWING

(PROPOSED)

(1) 1-5/8° TO 147 FT LEVEL
(INSTALLED)

(1) 1727 T0 147 FT LEVEL
(12) 7/8" TO 147 FT LEVEL

(INSTALLED)
(B) 1-5/8° TO 126 FT LEVEL
(NSTALLED) {1} 5/16" TO 126 FT LEVEL
(1) 3/8" TO 132 FT LEVEL
(2) 374" TO 132 FT LEVEL
(12) 1-1/4" TO 132 FT LEVEL
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APPENDIX C
ADDITIONAL CALCULATIONS
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DESIGNED APPURTENANCE LOADING
n © s |z TYPE ELEVATION TYPE ELEVATION
Rl e 8|® & (2) HBXX-6517DS-A2M w/ Mount Pipe | 147 AM-X-CD-16-65-00T-RET w/ Mounl 132
il S el (2) HBXX-6517DS-A2M w/ Mount Pipe | 147 Pipe
8 (2) HBXX-6517DS-A2M wi Mount Pipe |147 (2)LGP21401 132
& (2) RRH2x60-AWS 147 (2) LGP21401 132
Q
3 . (2) RRH2x00-AWS 147 (2) LGP21401 132
(2) RRH2x60-AWS 147 (2)RRUS-11 132
2lol8 5|8 i\ DB-T1-62-8AB-0Z 147 (2) RRUS-11 132
N
il 1 (R pi s e E o BXA-70063-6CF-2 w/ Mounl Pipe 147 (2) RRUS-11 132
A I [ BXA-70063-6CF-2 w/ Mount Pipe 147 DC6-48-60-18-8F 182
- ‘3' — | J2o8 BXA-70083-6CF-2 w/ Mount Pipe 147 (2)LGP21903 132
ole|o|8 % § L8 @ (2) LPA-80063/6CFx5 w/ Mounl Pipe 147 (2) LGP21903 132
ST G s b 2)LGP21903 132
g | § S| | Mest H (2) LPA-B0063/6CFx5 w/ Mounl Pipe | 147 @
R R R B g s —g— o 701t H (2) LPA-80083/6CFx5 w/ Mounl Pipe | 147 Plalform Mount [LP 713-1] 132
' S| = (2) FDIR6004/2C-3L 147 QPXV18-20651GS-C-ACU w/ Mount 126
R | (2) FDORG0BA/ZC 3L L A::vmzossws C-ACU W/ Mount | 126
5 (2) FDIRG004/2C-3L 147 Pipe ~C-ACU wi Moun
£
ol € K524016-L 1124 147 APXV18-2065165-C-ACU w/ Mount | 126
2 ® | § 2 . Platform Mounl [LP 713-1] 147 Pipe
N -
= bl § 2 o5 o ~ < (2) 7770.00 w/ Mount Pipe 132 (2) S20057A-1 126
B j‘f (2) 7770.00 w/ Mount Pipe 132 (2)S20057A1 126
2 (2) 7770.00 w/ Mount Pipe 132 (2)520057A1 196
;*E 2M-X—CD-1 6-65-00T-RET w/ Mount 132 Side Arm Mount [SO 101-3] 126
d ips
0 = o) ﬂ 95.2 ft AM-X-CD-16-65-00T-RET w/ Mount ~ |132
‘? E g6t I Pipe
. 920 ft
5 - o
g g8 MATERIAL STRENGTH
g § Rk 865 ft i GRADE Fy Fu GRADE Fy Fu
] T B i A572-65 65 ksi 80 ksi Reinf 52 33 ksi |62 ksi 66 ksi
R I ‘ Reinf 47 45 ksi |47 ksi 60 ksi Reint 47.47 ksi |47 ksi 60 ksi
] | . Reinf 47.51 ksi |48 ksi 60 ksi Reinf 47.55 ksi |48 ksi 60 ksi
+1=l% | Reinf 47 56 ksi |48 ksi 60 ksi Reinf 52 86 ksi |53 ksi 67 ksi
w0
-1 R g § Y| o Reinf 47.83 ksi | 48 ksi 60 ksi Reinf 52.96 ksi |53 ksi 67 ksi
= s slelel” Reinf 47.89 ksi |48 ksi 60 ksi Reinf 52.94 ksi |53 ksi 67 ksi
. Rainf 45.60 ksi |46 ksi 57 ksi Reinf 52 99 ksi |63 ksi 67 ksi
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PAUL J. FORD AND COMPANY
STRUCTURAL ENGINEERS

250 East Broad Street ® Suite 1500 * Columbus, Ohio 432151708
Phonr 614-221 6679 ¢ lax 614-448-4105 ¢ www.PJlweb.com

v4.0 - Effective 1-12-12

Date: 3/2/2015

PJF Project: 37515-0830.001.7700

Client Ref. # 806361
Site Name: NHV 102
Description: 150" Pole
Owner: CCI
Engineer: JCM

Asymmetric Anchor Rod Analysis

Moment = 3425 |kt TIA Ref. F Location= | Base Plate

Axial = 47.0 kips ASIF = 1.3333 n= NIA for BP, Rev. G Sect. 4.9.9

Shear = 32.0 kips Max Ratio = |  105.0% Threads = NIA for FP, Rev. G

Anchor Qty =| 18

** For Post Installed Anchors: Check anchors for embedment, epoxy/grout bond, and capacity based on proof load. **
Nominal Area Max Net | MaxNet | Loadfor | Capacity
Anchor Dia, Location, | Anchor | Override, Compressi | Tension, | Capacity | Override, | Capacity, | Capacity
Item in Anchor Spec Fy, ksi Fu, ksi degrees | Circle, in in? Area,in” | on, kips kips Calc, kips kips kips Ratio
1 2250 |#18J A615 Gr 75 75 100 0.0 50.62 0.00 3.98 183.04 177.82 177.62 0.00 195.00 91.2%
2 2,250 |#18J AB15Gr75 75 100 30.0 50.62 0.00 398 183.04 177.82 177.82 0.00 195.00 91.2%
) 2,250 |#18J A615 Gr 75 75 100 60.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
4 2.250 |#18J A615 Gr 75 75 100 90.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
5 2.250 |#18J A615 Gr 75 75 100 120.0 50.62 0.00 398 183.04 177.82 177.82 0.00 195.00 91.2%
6 2.250 ]#18J A615 Gr 75 75 100 150.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
7 2.250 |#18J AB15 Gr 75 75 100 180.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
8 2.250 |#18J A615 Gr 75 75 100 210.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
9 2.250 |#18J AB615 Gr 75 75 100 240.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
10 2.250 |#18J A615 Gr 75 75 100 270.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
11 2.250 I#18J A615 Gr 75 75 100 300.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
12 2.250 ]#18J A615 Gr 75 75 100 330.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
13 2.250 ]#18.1 A615 Gr 75 75 100 15.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
14 2.250 |#18J A615 Gr 75 75 100 75.0 50,62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
15 2,250 ]#18J A615 Gr 75 75 100 135.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
16 2.250 ]#18J AB15 Gr 75 75 100 195.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
17 2.250 I#1 8J A615 Gr 75 75 100 255.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
18 2.250 ]#1 8J A615 Gr 75 75 100 315.0 50.62 0.00 3.98 183.04 177.82 177.82 0.00 195.00 91.2%
71.64

© Copyright 2011, Paul ). Ford and Company, all right reserved,




Date: 3/2/2015
| PAUL J FORD AND COMPANY PJF Project: 37515-0830.001.7700
STRUCTURAL ENGINEERS  ClientRef.# 9/27/4107
250 East Broad Street @ Suite 1500 ® Columbus, Ohio 43215-3708 Site Name: NHV 102
Phone 614-221-6679 * Fax 614-448-4105 ® www.PJFweb.com
Description: 150' Pole
Owner: CClI
v1.0 - Effective 4-26-11 Engineer: JCM

Unstiffened Circular Base Plate Analysis and Anchor Load Calculation

Pole Dia = 43130 |in Moment = 3425 k-ft Yield Line = 26.499  lin

BP Dia = 55100 |[in Axial = 47.0 kips Above YL = 3

BP Thk = 2.750 in TIA Ref. F b= 51.06 Ksi

BP Fy = 60 ksi ASIF = 1.3333 Fb= 60.00 ksi

Max Ratio = 105.0% Yield Line 1 = 40.601 lin BP Ratio = 85.10% |<=105.0%, OK

Anchor Qty = 18 Yield Line 2 = 26499 |in

Nominal Dia,| Location, | Bolt Circle, Moment, ft- Net Comp, [Moment Arm, Plate
Item in degrees in Area, in’ kips Axial, kips kips in Bending, k-in
1 2.250 0.0 50.62 3.98 3425 2.61 -124.97 0.00 0.00
2 2.250 30.0 50.62 3.98 3425 2.61 -44.09 0.00 0.00
3 2.250 60.0 50.62 3.98 3425 2.61 49.31 0.00 0.00
4 2.250 90.0 50.62 3,98 3425 2.61 130.19 0.00 0.00
5 2.250 120.0 50.62 3.98 3425 2.61 176.89 2.88 509.91
6 2.250 150.0 50.62 3.98 3425 2.61 176.89 2.88 509.91
7 2.250 180.0 50.62 3.98 3425 2.61 130.19 0.00 0.00
8 2.250 210.0 50.62 3.98 3425 2.61 49.31 0.00 0.00
9 2.250 240.0 50.62 3.98 3425 2.61 -44.09 0.00 0.00
10 2.250 270.0 50.62 3.98 3425 2.61 -124.97 0.00 0.00
1 2.250 300.0 50.62 3.98 3425 2.61 -171.67 0.00 0.00
12 2.250 330.0 50.62 3.98 3425 2.61 -171.67 0.00 0.00
13 2.250 15.0 50.62 3.98 3425 2.61 -87.60 0.00 0.00
14 2.250 75.0 50.62 3.98 3425 2.61 92.83 0.00 0.00
15 2.250 135.0 50.62 3.98 3425 2.61 183.04 3.75 685.49
16 2.250 195.0 50.62 3.98 3425 2.61 92.83 0.00 0.00
17 2.250 255.0 50.62 3.98 3425 2.61 -87.60 0.00 0.00
18 2.250 315.0 50.62 3.98 3425 2.61 -177.82 0.00 0.00
71.64 47.00 1705.30

© Copyright 2011, Pau! . Ford and Company, all right reserved.




PAUL J. FORD AND COMPANY Job Number: 37515-0830.001.7700 Page: 1
S TR UdC TU R' AL ENGI :l EERS Site Number: 806361 By: JCM
250 East Broad Streel @ Suile 600 @ Columbus, Ohio 43215-1708 Site Name: NHV 102 943127 Date: 3/2/2015

DRILLED PIER SOIL AND STEEL ANALYSIS - TIA/EIA-222-F

Unfactored Base Reaction m RIS, Safety Factors / Load Factors / @ Factors
. Tower Type = Monopole DP
Moment, M = AC| Code = ACI 318-02
Shear, V = Seismic Design Category = Cc
Axial Load, P = Reference Standard = TIAJEIA-222-F
Use 1.3 Load Factor? Yes
OTM = [ 3aa10 [l k-t @ Ground Load Factor = 1.30
Drilled Pier Parameters Safety Factor @ Factor
Diameter = 61t Soil Lateral Resistance =
Height Above Grade = 0.5]ft Skin Friction =
Depth Below Grade = 33|ft End Bearing =
fc'= 3]ksi Concrete Wt. Resist Uplift =
Ec= 0.003]in/in
Load ination ecked per TIA/EIA-222-F
Mat Ftdn. Cap Width = ft 1. UIt. Skin Friction/2.00 + Ult. End Bearing/2.00
Mat Ftdn. Cap Length = ft + Effective Soil Wt. - Buoyant Conc. Wt. 2 Comp.
Depth Below Grade = ft 2. Ult. Skin Friction/2.00 + Buoyant Conc. Wt./1,25 = Uplift
3. Ult. Skin Friction/1.50 + Buoyant Conc. Wt./1.50 2 Uplift
Steel Parameters Soil Parameters
Number of Bars = 32 Water Table Depth = 10.00 |1t
Rebar Size = #11 Depth to Ignore Soil = 3.00|ft
Rebar Fy = 60]ksi Depth to Full Cohesion = offt
Rebar MOE = 29000 |ksi Full Cohesion Starts at? Ground
Tie Size = #4 Above Full Cohesion Lateral Resistance = 4(Cohesion) (Dia)(H)
Side Clear Cover to Ties = 4lin Below Full Cohesion Lateral Resistance = 8(Cohesion)(Dia)(H)
Direct Embed P, haft Parameters Maximum Capacity Ratios
Dia @ Grade = in Maximum Soil Ratio =
Dia @ Depth Below Grade = in Maximum Steel Ratio =
Number of Sides =
Thickness = in
Fy = ksi
Backfill Condition = |
Define Soil Layers
Note: Cohesion = Undrained Sheor Strengh = Unconfined Compresshve Strength /2
Friction Ultimate Comp. Ult. Tension Ult.
Thickness Unit Weight Cohesion Angle End Bearing | Skin Friction | Skin Friction Depth
Layer ft pef psf degrees Soil Type psf psf psf ft
1 34 135 0 38 Sand 40000 800 800 34
2
3
4
B
6
¥
8
9
10
11
12
Soil Results: Overturnin
Depth to COR = 22.921ft, from Grade Shear, V = kips
Bending Moment, M = 4174.41|k-ft, from COR Resisting Shear, Va = kips
Resisting Moment, Ma = 14255.46 | k-ft, from COR
MOMENT RATIO = 29.3% OK SHEAR RATIO = 29.3% OK
Soil Results: Uplift Soil Results: Compression
Uplitt, T = kips Compression, C = 47.00]kips
Allowable Uplift Cap., Ta = kips Allowable Comp. Cap., Ca = 775.56|kips
UPLIFT RATIO = 0.0% OK COMPRESSION RATIO = 61% OK
Steel Results (ACI 318-02):
Minimum Steel Area = 13.57]sqin Axial Load, P = 58.83|kips @ 7.25 ft Below Grade
Actual Steel Area = 49.92]sqin Moment, M = 3613.34|k-ft @ 7.25 ft Below Grade
Allowable Moment, Ma = 4730.67 | k-ft
in Axial, Pa = ips, =0 k- =
Allowable Min Axial, Pa 2073,60]kips, Where Ma = 0 k-ft MOMENT RATIO = 76-4% OK

5300.10] kips, Where Ma = 0 k-ft

Allowable Max Axial, Pa =

v4.0 - Effective: 10-18-13 (c) Copyright 2013 by Paul J. Ford and Company, all rights reserved



Moment Capacity of Drilled Concrete Shaft (Caisson) for TIA Rev F or G

Note: Shaft assumed to have ties, not spiral, transverse reinforcing_

Site Data

BU#: 806361
Site Name: NHV 102 943127
App #:

Enter Load Factors Below:

For M (WL) 1.3 <---- Enter Factor
For P (DL) 1.3 <---- Enter Factor

Pier Properties

Concrete:

Pier Diameter =ft

Concrete Area= 40715 in?
Reinforcement:
Clear Cover to Tie= 4.00 in
Horiz. Tie Bar Size= 4

Vert. Cage Diameter= 513  ft
Vert. Cage Diameter=_ 61.59 in

Vertical Bar Size =
Bar Diameter = 1.41 in
Bar Area = 1.56 in

Number of Bars =[__32 |

As Total= 4992 in’

A s/ Aconc, Rho:  0.0123 1.23%

2

ACI 10.5, ACI 21.10.4, and IBC 1810.
Min As for Flexural, Tension Controlled, Shafts:

(3)*(Sqrt(f'c)/Fy: 0.0027
200/Fy: 0.0033
Minimum Rho Check:
Actual Reg'd Min. Rho:| 0.33% |Flexural
Provided Rho:| 1.23% |OK

Ref. Shaft Max Axial Capacities. ¢ Max(Pn or Tn):
Max Pu = (¢=0.65) Pn.

Pn per ACI 318 (10-2)] 6890.12 |Kips

at Mu=(¢$=0.65)Mn=| 3484.22 |ft-kips

Max Tu, (9=0.9) Tnh =] 2695.68 |Kips

at Mu=¢=(0.90)Mn= 0.00 ft-kips

Maximum Shaft Superimposed Forces

TIA Revision: F
Max. Service Shaft M: 3613.34
Max. Service Shaft P: 68.83
Max Axial Force Type:| Comp.

ft-kips (* Note)
kips

(*) Note: Max Shaft Superimposed Moment does not necessarily

equal to the shaft top reaction moment

Load Factor

Shaft Factored Loads

1.30 Mu:| 4697.342 |ft-kips

1.30 Pu:| 76.479 |kips

Material Properties
Concrete Comp. strength, fc = 3000 psi
Reinforcement yield strength, Fy = 60 ksi
Reinforcing Modulus of Elasticity, E = 29000 ksi

Reinforcement yield strain = 0.00207
Limiting compressive strain = 0.003

ACI 318 Code

Select Analysis ACI Code=| 2002 |

Seismic Properties

Seismic Design Category =

Seismic Risk = Moderate
Solve <— Press Upon Completing All Input
(Run)
Results:

Governing Orientation Case:

2

Case 1
Dist. From Edge to Neutral Axis:
Extreme Steel Strain, et:
et>0.00

Reduction Factor,¢:

Output Note: Negative Pu=Tension
For Axial Compression, ¢ Pn = Pu:
Drilled Shaft Moment Capacity, ¢Mn:
Drilled Shaft Superimposed Mu:

16.91 in
0.0088

50, Tension Controlled
0.900

] (Mu/@Mn, Drilled Shaft Flexure CSR: [

76.48 kips
6149.87  ft-kips
4697.34  ftkips

76.4% |

Drilled_Shaft_Moment_Capacity, DSMC, Version 1.1 - Effective 04/01/ 2010

Analysis Date: 3/2/2015
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MONOPOLE REINFORCEMENT AND RETROFIT PROJECT

BU NUMBER; SITE NAME

BU #806361; NHV 102 943127
APP: 281637 REV. 1; WO: 1016072

SITE ADDRESS
131 MANOR RD
GUILFORD, CONNECTICUT 06437
NEW HAVEN COUNTY

PROJECT NOTES " PROJECT CONTACT:
1. THESE DRAWINGS WERE PREPARED FROM INFORMATION AND DOCUMENTS PROVIDED BY
CROWN CASTLE. THE INFORMATION PROVIDED HAS NOT BEEN FIELD VERIFIED BY THE MONOPOLE OWNER:
ENGINEER OF RECORD (EOR) FOR ACCURACY AND THEREFORE DISCREPANCIES BETWEEN CROWN CASTLE
THESE DRAWINGS AND ACTUAL SITE CONDITIONS SHOULD BE ANTICIPATED. DETAILED MOD PM: JOHN MCGEE AT JOHN.MCGEE@CROWNCASTLE.COM
FIELD INFORMATION REGARDING INTERFERENCES AND/OR EXISTING FIELD CONDITIONS PH: (704) 877-8397

MAY BE AVAILABLE ON CROWN CASTLE'S CCISITES AND FROM CONTRACTOR'S PRE-MOD
MAPPING. IT IS THE CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY ALL EXISTING
CONDITIONS AND DIMENSIONS AND COORDINATE WITH THE AVAILABLE SOURGCES OF DESIGN STANDARD
INFORMATION ABOVE AND WITH THE PROJECT DRAWINGS BEFORE PROCEEDING WITH THE

AN /AS PERFORMED FOR THI [
WORK. CONTRACTOR SHALL IMMEDIATELY REPORT ANY AND ALL DISCREPANGIES TO THE
EOR AND CROWN CASTLE FIELD PERSONNEL BEFORE PROCEEDING WITH THE WORK. ACCORDANGE WITH THE REQUIREMENTS OF TIA/EIA-222-F STRUCTURAL

STANDARDS FOR STEEL ANTENNA TOWERS AND ANTENNA SUPPORTING

2 ALL STRUCTURAL BOLTS SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED STRUCTURES AND THE 2005 CONNECTICT BUILDING CODE WITH 2009
CONDITION ACCORDING TO THE REQUIRMENTS OF THE AISC 'SPECIFICATION FOR | |AMENDMENTUSING AFASTEST MILE WIND SPEED OF 85 MPH WITH NO ICE,
STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009. 748 MPH WATH 344 INCH ICE THICKNESS AND 50 MPH UNDER SERVIGE

3. ALL STRUCTURAL BOLTS SHALL BE FIELD INSPEGTED ACCORDING TO THE REQUIREMENTS REFER TO THE POLE DESIGN AND ANTENNA LOADING DOCUMENTED N
OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS, THE PJF STRUCTURAL ANALYSIS FOR THIS SITE (PJF#37515-0830.001.7700
DEC. 51, 2009, R1), DATED 031022015,

4. DT'S REQUIRED: ALL ONE SIDED BOLTS SHALL BE INSTALLED USING DIRECT TENSION -
INDICATORS (DTI'S) AND HARDENED WASHERS. ALL ONE SIDED BOLTS SHALL BE | THIS PROJECT INCLUDES THE FOLLOWING ITEMS:
PRETENSIONED AND TIGHTENED UNTIL THE DTI WASHERS SHOW THAT THE PROPER BOLT I

TENSION HAS BEEN REACHED. SEE NOTES AND DETAILS ON SHEET $2 FOR SHAFT REINFORGING

REQUIREMENTS ON THE USE OF DT) WASHERS WITH THE BOLTS. FIELD WELDED STIFFENERS
REMOVALDFEEXISTING BASE PLATE STIFFENERS
[PAINTMODIFICATIONS \ ...
~/
SHEET INDEX
SHEET NUMBER DESCRIPTION
p T-1 TITLE SHEET
S-1 GENERAL NOTES
S-2 AJAX BOLT DETAIL
S-3 MONOPOLE PROFILE
S4 BASE PLATE DETAILS
S5 MISC DETAILS
S-6 MI CHECKLIST

A 3422015 REVISED LIST
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22
23,
24,

26,

18,

27,
28,

110

284,

CROWN CASTLE PROMECT: BU #806381; NHV 12 343127; GULFORD, CONNECTICUT
MONOPOLE RETROFIT PROJECT (REV.3,

MAVE THE STRUCTURAL CAPACTTY TO CARRY ALL
OF THE ANTENNA AND PLATFORM LOADS SHOWN O THESE DRAWINGS AT THE REQUIRED MININUR WD SPEEDS. 00
NOT INSTALL ANY ADDITIONAL OR NEW ANTENNA AND PLATFORM LOADS UNTIL THE MONOFOLE REINFORCING SYSTEM
IS COMPLETELY AND SUCCESSFULLY INSTALLED.

IF MATERIALS, OR SIZES BY THE DRAWINGS OR EPECIFICATIONS ARE NOT N
AGREEMENT WITH THESE NOTES, THE BETTER QUALITY AND/OR GREATER! ’, STRENGTH OR SIZE INDICATED,
SPECIFIED OR NOTED SHALL BE PROVIDED.

THIS STRUCTURE IS DESIGNED TO BE SELF-SUPPORTING AND STABLE AFTER THE INSTALLATION OF THE REINFORCING
REPAIR SYSTEM HAS BEEN SUCCESSFULLY COMPLETED. IT {8 THE CONTRACTOR'S SOLE RESPONSIBILITY TO ENSURE
THE SAFETY AND STABRITY OF THE MONOPOLE AND ITS COMPONENT PARTS DURING FIELD MODIFICATIONS. THIS
INCLUDES, BUT I3 NOT LIMITED TO, THE ADDITION OF WHATEVER TEMPORARY BRACING, GUYS OR TIE DOWNS THAT
MAY BE MECESZARY, SUCH MATERIAL SHALL BE REMOVED AND SHALL REMAIN THE PROPERTY OF THE CONTRACTOR
AFTER THE COMPLETION OF THE PROJECT.

THE STRUCTURAL CONTRACT DOCUMENTS DO NOT INDICATE THE

PROCEDU!

ANY SUPPORT SERVICES

ASSISTING IN QUALITY CONTROL AND IN GENERAL
DO NOT GUARANTEE CONTRACTOR'S PERFORMANCE AND SHALL NOT BE CONSTRUED AS SUPERVISION OF

ARE SOLELY FOR THE PURPOSE OF

ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE NEW AND OF GOOD QUALITY, FREE FROM FAULTS AND
WITH THE MENTS. ANY AND ALL SUBSTITUTIONS MUST BE

PROPERL)

CONTRACTOR SHALL FURNISH SATISFACTORY EVIDENCE AS TO THE KIND AND QUALITY OF MATERIALS AND
EQUIPMENT BEING SUBSTITUTED.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING, AND SUPERVISING ALL SAFETY
PRECAUTIONS AND PROGRAMS IN CONNEGTION WITH THE WORIC THE CONTRACTOR IS RESPONSIBLE TO ENSURE
THAT THIS PROJECT AND RELATED WORK COMPUES WITH ALL APPLICABLE LOCAL, STATE, AND FEDERAL SAFETY
CODES AND REGULATIONS GOVERNING THIS WORK A9 WELL AS CROWN CASTLE SAFETY GUIDELINES,

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING ALL EXISTING AND NEW COAXIAL CABLES AND OTHER
EQUIPMENT DURING CONSTRUCTION.

ANY EXISTING ATTACHMENTS AND/OR PROJECTIONS ON THE POLE THAT MAY INTERFERE WITH THE INSTALLATION OF
THE REINFORCING SYSTEM WILL HAVE TO BE REMOVED AND RELOCATED, REPLACED, OR REANSTALLED AS REQUIRED
AFTER THE REINFORCING IS SUCCESSFULLY COMPLETED, THE CONTRACTOR SHALL IDENTIFY AND COORDINATE
THESE ITEMS PRIOR TO CONSTRUCTION WITH CROWN GASTLE, TESTING AGENCY, AND EOR.

ANY AND ALL EXISTING PLATFORMS THAT ARE LOCATED IN AREAS OF THE POLE SHAFT WHERE SHAFT REINFORCING
MUST BE APPLIED SHALL BE TEMPORARILY REMOVED OR OTHERWISE SUPPORTED TO PERMIT NEW CONTINUOUS
REINFORCEMENT TO BE ATTACHED. AFTER THE CONTRACTOR HAS SUCCESSFULLY INSTALLED THE MONOPOLE

REINFORCEMENT SYSTEM, THE CONTRACTOR SHALL REINSTALL THE PLATFORMS.

SHALL CONFORM TO THE LATEST

5, F/ DETAILING, AND
STAMDARDS:

MATERIAL!
EITKJN OFTHE F(XLOWING REFRBJCE

TESAS AP THE

2143, “CODE OF STANOARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES" (PARAGRAPH 4.2.1 SPECIRCALLY

212 BY

2121, “STRUCTURAL WELDING CODE - STEELD1.1"
2127 Of BAATNG,

WELDERS' CERTIFICATION AND QUALIFICATION DC
AND APPROVAL PRIOR TO CONSTRUGTION.
STRUCTURAL STEEL PLATES SHALL CONFORM TO ASTM AST2 GRADE 85{FY = 85 KSI MIN ) UNLESS NOTED OTHERWISE
ON THE DRAWINGS.

SURFACES OF EXISTING STEEL SHALL BE PREPARET) AS REQUIRED FOR FIELD WELDING PER AWS. SEE SECTION|
NOTES REGARDING TOUCH UP OF GALVANIZED SURFACES DAMAGED DURING TRANSPORTATION OR ERECTION AND
ASSEMBLY AS WELL AS FIELD WELDING.

NO WELDING SHALL BE DONE TQ THE EXISTING STRUCTURE WITHOUT THE PRIOR APPROVAL AND BUPERVISION OF
THE TESTING AGENCY.

FIELD CUTTING OF STEEL:

ALLREQUIRED GUTS SHALL BE GUT WITHIN THE DIMENSIONS SHOWN ON THE DRAWINGS. NO CUTS SHALL
EXTEND BEYOND THE OUTLINE OF THE DIMENSIONS SHOWN ON THE DRAWINGS, ALL CUT EDGES BHALL BE

GROUND SMOOTH AND DE-BURRED. CUT EDGES THAT ARE TO BE FIELD WELDED SHALL BE PREPARED FOR FIELD
WELDING PER AWS D1.1 AND AS SHOWN ON THE DRAWINGS. CONTRAGTOR TO AVOID 60 DEGREE CORNERS, 1T
MAY BE NECESSARY TO DRILL STARTER HOLES AS REQUIRED TO MAKE THE CUTS.

3. BAYE PLATE GROUT-(KOT REQURED]
4 FOUNDATION WORK -(NOT REQUWED]

A 3122016
—

74,

(33

A SHALL CLEAN. FIELD WELDS ON G (IZED AND PRIME PASVTED SURFACES FOR
TOUCM-UP COATINGNWW)M’SHI 1. CROWN CASTLES SHALL VERIFY THE
PREPARED SURFACE PRIOR TO APPL THE TOUICHAUP COATRIG,
CRCWN CASTLE'S TESTING AGENCY SHALL TEST AND VERIFY THE COATING HA

APPUEED THE ZAZ COLD GALVANIZING COMPCAIND AND IT HAS SUFFICIENTLY DRIED. mmmw
ADEGUATELY COATED, SHALL BE RE-COATED BY THE CONTRACTOR AND RE-TESTED BY THE TESTING AGENCY,

HOT-D& OALVANEING
HOTDIP GALVANIZE ALL STRUGTURAL STEEL MEMIERS AND ALL STEEL ACCESSORES, BOLTS, WASHERS, ETC. PER

FPROPEALY PREPARE STEEL ITEMS FOR GALVANIZING,
DRILL OR PUNCH WEEP AND/OR DRAINAGE HOLES WITH EOR APPROVAL OF LOCATIONS.
ALL GALVANIZING SHALL BE DONE AFTER FABRICATION IS COMPLETED AND PRIOR TO FIELD INSTALLATION.

HHAS 5 SFULLY mmm INSTALLATION OF THE MONOPOLE REINFORCING
SVSTBAMDTHEWORKHMBENACOEFTEDBYGWNHEMMEMLBERESPONSIBLEFORWE
LOMG TERM AN PERF E OF THE POLE
ANY FIELD WELDED AND DE THEY ARE WOT

¥ MANTAINED AND COVERED PREVENTIVE COATING SUCH AS THE ZRC GALVARIANG

COVERED WITH CORRCSION
SPECIFED PREVIOUSLY. THE STRUCTURAL LOAD CARRYING GAPACITY OF THE REINFORCED POLE
SYSTEM I3 DEPENDENT LUPON THE NSTAI.I.E! BIE NI}CIMI.I“‘

SOUND AND QF

STRUCTLE -
93, CADW CASTLE SHALL REFER T ANSHTWA-222.0-2:2008, SECTION 1 AND AMNEX. I FOR RECOMMENDATIONS FOR

1§ TO BE

m ICE ﬂmlﬁ oR CITHER EJ(TRE'E LOADNG CWI‘I’IONS‘

\“llllllp”‘
4,

¢ COM\lec

f"

STRUOTLIRAL ENQINEERS
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vrww.p|fweb,.com
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AJAX BOLT NOTE SHEET: REV. 1.5, 6-12-2014

NOTES: 1. ALL STRUCTURAL BOLTS SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED CONDITION ACCORDING TO THE REQUIREMENTS OF THE AISC
'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009.

2. ALL STRUCTURAL BOLTS SHALL BE INSPECTED ACCORDING TO THE REQUIREMENTS OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH
BOLTS', DEC. 31, 2009.

3. ALL AJAX M20 BOLTS WITH SHEAR SLEEVES SHALL BE PRETENSIONED AND TIGHTENED UNTIL THE DIRECT TENSION INDICATOR (DTI) WASHERS SHOW THAT THE
PROPER BOLT TENSION HAS BEEN REACHED. SEE NOTES AND DETAIL BELOW FOR THE USE OF DIRECT TENSION INDICATOR (DT1) WASHERS WITH THE AJAX M20 BOLTS.

4. ALL AJAX BOLTS SHALL BE INSTALLED USING DIRECT TENSION INDICATORS (DTI'S) AND HARDENED WASHERS. DTI'S SHALL BE THE SQUIRTER® STYLE, MADE TO
ASTM F959 LATEST REVISION; AND HARDENED WASHERS SHALL CONFORM TO ASTM F438 AND HAVE A HARDNESS OF RC 38 OR HIGHER.

NOTES FOR AJAX M20 'ONE-SIDE BOLTS WITH DIRECT TENSION INDICATORS (DTV'S):

DTI'S REQUIRED; DTI'S SHALL BE "SELF-INDICATING' SQUIRTER® STYLE DTI'S MADE WITH RED DURABLE SQUIRT MEDIA EMBEDDED IN THEM, INSPECTED BY MEANS OF THE VISUAL
EJECTION OF SILICONE AS THE DTI PROTRUSIONS COMPRESS. SQUIRTER® DTI'S SHALL BE CALIBRATED PER MANUFACTURER'S INSTRUCTIONS PRIOR TO USE.

THE DIRECT TENSION INDICATCR (DTl) WASHERS SHALL BE THE "SQUIRTER® STYLE" AS MANUFACTURED BY APPLIED BOLTING TECHNOLOGY PRODUCTS' INC.:

PART NUMBER: 2DTIM208MGAFSIF »

DESCRIPTION: P.C. 8.8 DTI SQUIRTER WASHER WITH RED DURABLE SQUIRT MEDIA DESIGNED SPECIFICALLY FOR THE AJAX M20 ONESIDE BOLT. FINISH SHALL BE ZINC GALVANIZED
AS PROVIDED BY THE DTI MANUFACTURER.

DISTRIBUTOR CONTACT DETAILS:
ALLFASTENERS

15401 COMMERCE PARK DR.
BROOKPARK, OHIO 44142

PHONE: 440-232-6060

E-MAIL: SALES@ALLFASTENERS.COM

1 DT USE DIRECT TENSION INDICATOR (DTi) WASHERS COMPATIBLE WITH 20 MM (M20) NOMINAL A325 BOLTS FOR THE AJAX M20 BOLTS. DTI'S SHALL NOT BE HOT-DIP GALVANIZED.
DTI'S SHALL BE MECHANICALLY GALVANIZED (MG) BY THE COLD MECHANICAL PROCESS ONLY AS PROVIDED BY THE DTI MANUFACTURER.

HARDENED WASHERS REQUIRED: USE A HARDENED WASHER FOR A 20 MM (M20) NOMINAL BOLT BETWEEN THE TOP OF THE DIRECT TENSION INDICATOR (DTI) WASHER AND THE
NUT OF THE AJAX M20 BOLTS. HARDENED WASHERS SHALL CONFORM TO ASTM F436 AND HAVE A MINIMUM HARDNESS OF RC 38 OR HIGHER. THE HARDENED WASHERS SHALL BE
MECHANICALLY GALVANIZED BY THE COLD MECHANICAL PROCESS. ALTERNATIVELY, CORRECTLY MADE HOT DIP GALVANIZED HARDENED FLAT WASHERS HAVING A MINIMUM
HARDNESS OF RC 38 CAN BE USED; CONTRACTOR SHALL PROVIDE DOCUMENTATION OF WASHER SPECIFICATION AND HARDNESS.

NUT LUBRICATION REQUIRED; PROPERLY LUBRICATE THE THREADS OF THE NUT OF THE AJAX BOLT SO THAT IT CAN BE PROPERLY TIGHTENED WITHOUT GALLING AND/OR
LOCKING UP ON THE BOLT THREADS, CONTRACTOR SHALL FOLLOW DTI MANUFACTURER INSTRUCTIONS FOR PROPER LUBRICATION AND TIGHTENING.

NOTE: COMPLETELY COMPRESSED DTI'S SHOWING NO VISIBLE REMAINING GAP ARE ACCEPTABLE. DTI WASHERS SHALL BE PLACED DIRECTLY AGAINST THE OUTER AJAX WASHER
WITH THE DTI BUMPS FACING AWAY FROM THE AJAX WASHER. PLACE A HARDENED WASHER BETWEEN THE DTl AND THE AJAX NUT. THE DTl BUMPS SHALL BEAR AGAINST THE
UNDERSIDE OF A HARDENED FLAT WASHER, NEVER DIRECTLY AGAINST THE NUT.

CONTRACTOR SHALL FOLLOW DTI MANUFACTURER'S INSTRUCTIONS FOR INSTALLATION, LUBRICATION, TIGHTENING AND INSPECTION.

INSPECTION REQUIRED: ALL AJAX BOLTS SHALL BE INSPECTED ACCORDING TO THE REQUIREMENTS OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING
HIGH-STRENGTH BOLTS', DEC. 31, 2009, BY A QUALIFIED BOLT INSPECTOR. DURING INSTALLATION, THE BOLT INSPECTOR SHALL VERIFY AND DOCUMENT: THE SHOP-DRILLED AND
FIELD-DRILLED HOLE SIZES; THE INSTALLATION OF THE AJAX BOLT ASSEMBLY, INCLUDING THE SHEAR SLEEVE PLACEMENT AND NUT LUBRICATION; AND THE CONTRACTOR'S
TENSIONING PROCEDURE. IN ADDITION, ALL AJAX BOLTS AND DTI'S SHALL BE VISUALLY INSPECTED ACCORDING TO THE DTI MANUFACTURER'S INSTRUCTIONS. THE BOLT
INSPECTOR SHALL PROVIDE COMPLETE PHOTO DOCUMENTATION OF ALL BOLTS AFTER TIGHTENING CLEARLY SHOWING THE CONDITION OF THE DTI'S.

INTERIOR OF POLE SHAFT [EXTERIOR OF POLE SHAFT |
SHAFT REINFORCING ELEMENT
POLE SHAFT WALL

SHOP DAL HLE 1N SHAFT REINFORCEN ELEMENT, MOT.OP GALYANTED TER ASTM ATZE.
e o AFTER W

FELD CRLLED HOLE IN SHAFT WaLL: immmmnmrm
COAT WITH ZAC NG COLOMBALVANTRNG COMPOUNL,
HOL

DIRECT TENSION INDIGATOR (D)) "SQUIRTER®" STYLE; ASTM F859 MANUFACTURED BY APPLIED BOLTING
TECHNOLOGY PRODUCTS, INC. (PART ¥2DTIM Z0SMGAFSIF). COLD MECHAOCALLY GALVANIZED

NOTE: ALL SHOP AND FIELD DRILLED
HOLES SHALL BE NOMINAL 30MM
DIAMETER. THE MAXIMUM HOLE
DIAMETER PERMITTED IS 1-3/16".

MACHEVED END OF AJAX BOLT
FOR AJAX INSTALLATION TOOL

AIAX 420 BOLT (NOMRNAL 20 00)

NOTE: ALL AJAX BOLTS, AJAX SPLIT
WASHERS, AJAX WASHERS, AJAXNUTS,
AND SHEAR SLEEVES SHALL BE HOT DIP
GALVANIZED PER ASTM A123 OR A153 AS

AJAX M20 BOLT HEAD:
Zrnan OO

AJAX BUT {LUBRIGATE THREADS, REFER TO NOTES.)

FLAT WASHER
MINIMUM HARDNESS RC38;
COLD MECHANICALLY GALVANZED

APPROPRIATE. SHEAR SLEEVES MAY BE
COLD GALVANIZED OR ZINC PLATED,

— NOTE: COMPRESSIBLE GASKET MATERIAL SUCH AS NEOPRENE OR

SILUCONE CAULIONG SHALL BE INSTALLED IN THIS GAP TO ENSURE

THE GHEAR SLEEVE REMAINS SEATED TOWARD POLE SHAFT. \)
L ASTE GRADE 4140 [Fu =130

BIZE: 29mm OD % 20mm D

LENGTH = NOMINAL {GRIP-8mr) = [GRIP-0.257 (TOL.-0°, +1AT) 3

SLEEVES SHALL BE ROUND, WITH ENDS CUT SQUARE AND DEBURRED. [

TYPICAL AJAX BOLT DETAIL /10
Y

1}

nPAUL J. FORD AND COMPANY
qJ STRUCTURAL ENGINEERS
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FOLE SPECIFICATIONS
POLE SHAPE TYPE: | 128000 POLYOON. NEW SPUCE
TAPER | 0.AR1SV0 INFT PLATE SN O
‘SHAFT STEEL: | FyedS 10 RENFORCING
ASE PLOTERL: | Tyo00 K0
ACHOR RO0S: | 7 14w ]
F10J ASTU AD1S GRADE 72 L4 we B B
NEW AAY I % |
SHAFT SECTION DATA BOUTE(TYP) s u“"_i_
o MOUNT
SHAFT | SECTIONLENGTH | PLATETHICKNESS | LAPSPUCE DIANETER ‘(N‘c ,m" RATS = ¥
Scnon] @0 & DR S 1 g
1 B8 X a160 18.000 20280 ? L -
2 5.8 03125 y 28,002 36.380 * ENATING MOUNTI LAY KEED
3 5000 03780 had 33764 a1 s ADASSTED, NOVED ADKR
: o TEMPORARLY SUPPORTED DURIG THE
NOTE: SHOWN DO NOT INCLUDE GALVANZING e INSTALLATICH CF SHAFT RENFORCING
—_— e a »
'CONTRACTOR SHALL PROVIDE ASTM AS SHiA PLATES BELOW SLIP JOINTS. THE SHIM PLATES SHALL BE PLACED NEW SHAFT o 1324
BETWEEN THE NEW SRAFT REINFORCEMENT AND THE EXISTING FOLE SHAFT FROM THE SLIP JOWT TO THE NEW —\ NEW SHAFY CL MOUNT
SHAFT REINFORCEMENT GPLICE PLATE LOCATION AND A EXTRA LONG "SPLICE SHIM® SHALL BE PLACED ] RENFORCING I
SETLEN THE NEW UPPER AND LOWER, SHAFT RENFORCELENT PLATES AT THE SHAFT RERFORCEMENT -
SPLICE PLATE LOGATION AND ALL FOINTS, o
Ly
TLNOUNT
— DETAIL _ /2)\
(B) MSTALLWEW TRANSITICN STHFENERS AT IASE PLATE. SEE SHEET 4. SCALE:NTE] \&3/}
INSTALL NEW BHAFT REINFORCING. SEE CHART ON THIS SHEET., \
(©)  REMOVAL OF BASE PLATE STIFFENERS, SEE SHEET 54,
(5) P PEOS AS NECESEARY, COORDAATE 'WITH CROWN CASTLE
NEW CCi FLAT PLATE {65 KSI) RENFORCING SCHEDULE
APFRONMATE ESTMATED
BOTTOM ToP FLATH peuenr | Eewent | MTPROMMATE|C o i |TEMINATION) coppanon | MASHUM | Fran,
ELEVATIOR ELEVATION e Lt LENGTH QUANTITY el BOLT i BOLTS(TOP) NTERMEDIATE STEEL
SEPARATION N PER ELEMENT QUANTITY (BOTTOM) BOLT SPACING WEGHT L1
o5 -6 Fe LT | 1 @ 4 1 10 1w 715186,
06010035 we
T*e A
-9 .6 Fs custowy| P 1 a 7 10 10 % 647 LBG.
X6
g -6 Fi custamee| B 1 % ] 10 10 % 525188,
CCHFP-
.7 w.r Fursars | e | X0 1 2 128 10 10 % 244188
CCHFP-
708 (X FursaRs | ot | 3 7 [ 8 8 2 1149188,
CCHAFP-
(L8] 1w | FEsaR | ool | B H 2 [ [ ] o 1148188,
TP
15-0° ne-0 | F2fesFi0 | oo | e 3 % % 8 ] o 919188,
W T LS.
| ST T, (CTORBTRORR ey g
gyg_amsmnoﬁmmmmmmmmmnmmumm
3y AL GTEEL SULLBENOT-0P CALUNNGED AFYER FABAICAT 0N I ACCOROANCE WK ASTM ATZE. JLTCANAT NELY, ALL HEA ST F FERER PLAT E 51 ELL RERE DRCHG RAYBE
[GRVAIED A8 FOLLOWS: APPLY AMNAIUM OF TWO CONT S OF 21G-DRAND ZING FUCH COLD (A WARIZNG COMPOURD. FLM TINCHNESS PER CAT 51UALLTE VT 20 VLB, DRY
151G, ALY PER IG (MARUFACTURER) CONTACT ZRC AT 10031 AT FORPRODUCT RFORMATION. | ||

REINFORCIG SHALL BE AST NLABTE GRLBS.

T
si '};l !‘i
i
il

B)[FHOLES FOR A ROLT S WD SHEAT E g
’—ammm‘_ﬁ“ﬁn“—r I 1 I § :
| |
* SPLICE PLATE INSTALLATION CHART
Seanion | AT LATE FLATPLATE] FLATPLATE | FLATPLATE | WELDLENGTH | TOTAL WELD |AJAXBOLTS PER| TOTAL STEEL
*n THICKNESS | WIDTH LENGTH QUANTITY | PERSIDE | LENGTH eruce WEIGHT
Wor T [ (354 3 T T il BT
- T 54 [ ] [3 [ [ TS,
T v (XT3 T 3 T [ T FIES.
T [EIEY
¥ BOLTB INCLUDED [ THE T0TAL GUANTITY LIGTED IN THE FLAT FLATE INSTALLATION CITART. i
| [ I
L I 11 I [
HEW SHIM CHART
| T | s s o
] [ [ [T T T
T T T
Fi L S REGUIREMENTE 10 BE
mmwmuwmmmamm
[ooaooeooua ° i- + @ ° o e0c000000 I
¥ | TERMBIATION BOLTE RTERMEDIATE BOLTS A lremmmnmn I ¥
gremone EQUALLY SPAZED @1 EPACEG '
ROTION ToP
CUSTOM BOLTED BAR DETAIL R
! iy
NOTE:X VY, NOT WA INTERMEUATE BOLT of SOy
B~
)

CROWN CASTLE US PATENT NOS 0,048,972; 8,166,712; 7,849,859; 0,424,269 AND PATENT PENDING

POLE ELEVATION /1
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EXISTING 2 1/4°8 ANCHOR
RODS ON A 60,67 B.C. iz
(TYP. 18 LOCATIONS) |

EXISTING BQUARE
BASE PLATE

| o poLe sk

BASE PLATE /T poeEmier ™

TRANS(

&

A 312:2016; REVISED ENTIRE BASE LAYOUT

F'.I‘\UL J. FORD AND COMPANY
STRAUCTURAL ENGINEERS
250 Exat road Simal - Site 600

Conumbus. Onia 41713
14} T21-80T0 Wt [Pl 2=2am

Sk e g 7 P 2 5402 2l
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PREPARE EDGE FOR
WELD (TYP) =

-

=
N
o

ey
STIFFENER IN CHAMFER REGION)

TRANSITION STIFFENER MK~TS1

{1 REQUIRED) {Fy =85 KSI)

b
A .
¥
B
4
PREPARE EDGE FOR g
WELD {(177)
\‘ ]
\\ 1 Ly
e N\ <
£ M.
RS

SIFTEMERIN REGHON)

TRANSITION STIFFENER MK~TS2

{1 REQUIRED) (Fy = 65 KS1)

¥
4
A
g
|
TREPARE EDOE FOR E
3
WED (VP — |
N

4

LA

g

TRANSITION STIFFENER MK~TS3

AMFFENERM RECHON)

{1 REQUIRED) (Fy = 85 KSI)

A 9-42:2016: REVISED TRANSITION ETIFFENER DIMENSIONS
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98,
SLW PERIODIC ON-SITE OBSERVATION, INSPECTION, VERIFICATION, AND TESTING DURING THE TIME THE

1. GENERAL CONTRACTOR IS WORKING ON-STTE. AGENCY SHALL NOTIFY CROWN CASTLE AND THE EOR IMMEDHATELY WHEN
1.~ THE MODIFICATION INSPEGTION (M0} IS A VISUAL OF TOWER MODIFICATIONS AND A REVIEW OF FIELD PROBLEMS O DISCREPANCIES OCCUR.
CONSTRUCTION INSPECTIONS AND OTHER REPORTS TO ENSURE THE INSTALLATION WAS CONSTRUCTED IN ACCORDANCE
WITH THE CONTRACT DOCUMENTS, NAMELY THE MODIFICATION DRAWINGS, AS DESIGNED BY THE EOR. 22
12 THE MI IS TO CONFIRM INSTALLATION CONFIGURATION AND WORKMANSHIP ONLY AND IS NOT A REVIEW OF THE
MODIFICATION DESIGN ITSELF, NOR DOES THE Mi INSPECTOR TAKE 'OF THE MODIFICATION DESIGN. 0.8,
THE MODIFl EFF Y RESIDES WITH THE EOR AT ALL
TMES, 0.
13, ALLMFS SHALL BE CONDUCTED BY A CROWN CASTLE ENGINEERING VENDOR (AEV) OR ENGINEERING SERVICE VENDOR 991 CHEGKSTEEL ON THE JOB WITH THE PLANS.
{AESV) THAT IS APPROVED TO PERFORM ELEVATED WORK FOR GROWN CASTLE. 862  CHECKMILL CERTIFICATIONS. CALL FOR LABORATORY TEST REPORTS WHEN MILL GERTIFICATION IS IN QUESTION.
14.  TOENSURE THAT THE REQUIREMENTS OF THE NI ARE MET, IT IS VITAL THAT THE GENERAL CONTRACTOR (GC) AND THE M| 8,83, CHECK GRADE OF STEEL MEMBERS, AND BOLTS FOR CONFORMANCE WITH DRAWINGS,
INSPECTOR BEGIN COMMUNICATING AND COORDINATING A3 SOON AS A PO IS RECEIVED. IT 19 EXPECTED THAT EACH 894,  INSPECT STEEL MEMBERS FOR DISTORTION, EXCESSIVE RUST. FLAWS AND BURNED HOLES.
PARTY WILL BE PROACTIVE N REACHING OUT TO THE OTHER PARTY. IF CONTAGT INFORMATION I3 NOT KNOWN, CONTAGT 995,  CHECKSTEEL MEMBERS FOR SIZES, SWEEP AND DIMENSIONAL TOLERANCES,
'YOUR CROWN CASTLE POINT OF CONTACT (POC). 998, CHECK FOR SURFACE FINISH SPECIFIED, GALVANIZED.
15 REFERTO ENG-SOW-10007: MODIFICATION INSPECTION SOW FOR FURTHER DETAILS AND REQUIREMENTS, 997, CHECK THAT BOLTS HAVE BEEN TIGHTENED PROPERLY.
998 PRIORTO ANY FIELD CUTTING THE CONTRACTOR SHALL MARK THE CUTOUT LINES ON THE STEEL AND THE
2 MINSPECTOR INSPECTIONTESTING AGENCY SHALL VERIFY PROPOSED LAYOUT, LOCATION, AND DIENSIONS. THE
21, THEMINSHECTOR 1 REQURED TO CONTACT THE GC AS SOON AS RECEING A PO FOR THEMI O, AT A MINMUM: INSPECTIONTESTING AGENCY SHALL CLOSELY AND CONTINUCUSLY MONITOR THIS ACTIVITY.
214, REVIEW THE REQUIREMENTS OF THE W CHECKLIST.
212, wonanumsecmnsvzmnmu.emmtmmnsmnms INCLUDING FOUNDATION a0, % )
9.1, FIELD WELDING PROCEDURES, WELDERS, AND WELDING OPERATORS, NOT DEEMED PREGUALIFIED, IN
213, meunwsmmwwonsmmomzmmmscmmmumnmsrm THE ACCORDANCE WITH AWS D1.1,
DOCUMENTS FOR ADHERENCE TO THE THE INFFELD INSPECTIONS, AND 9402 INSPECT FIELD WELDED C( N WITHTHE IFIED AND WITH AW D1.1.
SUBMITTING THE M| REPORT TO CROWN CASTLE. 0,103, APPROVE FIELD WELDING SEQUENCE.
9104 APROGRAM OF THE APPROVED SEQUENCES SHALL BE SUBMITTED TO CROWN GASTLE BEFORE WELDING BEGINS,
Y NO CHANGE IN APRROVED SEQUENCES MAY BE MADE WITHOUT PERMISSION FROM CROWN CASTLE,
31.  THE GCIS REQUIRED TO CONTACT THE MI INSPECTGR AS SOON AS RECEIVING A PO FOR THE MODEFICATION 9105  INSPECT WELDED CC AS FOLLOWS AND IN WITH AWS D1.1:
WSTALLATION OR TURNKEY PROJECT TO, AT A MINIMUM: 91051, INSPECT WELDING EQUIPMENT FOR GAPACITY, CONDITIONS,
344, REVIEW THE REQUIREMENTS OF THE MI CHECHLIST. 81052, VERIFY SPECIFIED ELEGTRODES AND HANDLING AND STORAGE OF ELECTRODES FOR CONFORMANCE TO
942, WORKWITHTHE M| INSPECTOR TO DEVELOP A SCHEDULE TO GONDUCT ON-SITE INSPEGTIONS, INGLUDING SPECIFICATIONS.
FOUNDATION IEPECTIONS. " 910.53. INSPECT PREHEATING AND INTERPASS TEMPERATURES FOR CONFORMANCE WITH AWS D1.1,
343, BETTER URDERSTAND AL INSPECTION AND TESTING REQUIREMENTS, 81054, VISUALLY INSPECT ALL WELDS AND VERIFY THAT QUALITY OF WELDS MEETS THE REQUIREMENTS OF AWS D1.1,
944, THE GC SHALL PERFORM AND RECORD THE TEST AND INSPECTION RESULTS IN ACCORDANCE WITH THE OTHER TESTS MAY ALSO BE PERFORMED ON THE WELDS BY THE TESTING AGENCY IN ORDER FOR THEM TO
REQUIREMENTS OF THE MI CHECKLIST AND ENG-30W-10007. PERFORM THEIR DUTIES FOR THIS PROJECT.
D106, SPOY TEST AT LEAST ONE FILLET.WELD OF EACH MEMSER USING MAGNETIC PARTICLE.
4 RECOMMENDATIONS 8.105.6. INSPECT FOR SIZE, SPACING, TYPE AND LOCATION AS PER APPROVED DRAWINGS.
44, THE FOLLOWING RECOMMENDATIONS AND SUGGES'HONS ARE OFFERED TO ENHANCE THE EFFICIENCY AND B.105.7. VERIFY THAT THE BASE METAL CONFORMS TO THE DRAWINGS.
EFFECTIVENESS OF DELIVERING AN M| REPOI B.106.8. REVIEW THE REPORTS BY TESTING LABS.
444, IT18 SUGGESTED THAT THE GC ‘ ABLE 40, TO THE M 9.106.0. CHECK TO SEE THAT WELDS ARE CLEAN AND FREE FROM SLAG.
INSPECTOR AS TO WHEN THE SITE WILL & READY FOR THE M TD) BE CONDUCTED, 8.10 5.10. INSPECT RUST PROTECTION OF WELDS AS PER SPECIFICATIONS.
412 THE GO AND M) IMSPECTCR COCRDINATE CLOSELY THROUGHOUT THE ENTIRE PROJECT, .10 6.1, CHECK THAT DEFECTIVE WELDS ARE CLEARLY MARKED AND HAVE BEEN ADEQUATELY REPAIRED,
413, WHEN POSSIBLE, T IS PREFERRED TO HAVE THE GC AND MI INSPEGTOR ON-SITE SIMULTANEOUSLY FOR ANY GUY
WIRE TENSIONING OR RE-TENSIONING OPERATIONS. .
4.14. 1T MAY BE BENEFICIAL TO INSTALL ALL TOWER MODIFICATIONS PRIOR TQ CONDUCTING THE FOUNDATION 91411, COMP OOMPILE AND PERIODICALLY SUBMIT DALLY INSPECTION REPORTS TO CROWN CASTLE.
INSPEGTIONS TO ALLOW FOUNDATION AND Mi INSPEGTION(S) TO COMMENCE WITH ONE SITE VISIT. 0.11.2 THE INSPECTION PLAN OUTLINED HEREIN IS INTENDED AS A DESCRIPTION OF GENERAL AND SPECIFIC ITEMS OF
4.15.  WHEN POSSIBLE, IT |S PREFERRED TO HAVE THE GC AND MI INSPECTOR ON-SITE DURMNG THE M| TO HAVE ANY OONCERN IT 19 NOT INTENDED TO BE ALLINGLUSIVE. IT DOES NOT LIMIT THE TESTING AND INSPECTION AGENCY TO
DEFICIENCIES CORRECTED DURING THE INITIAL M1, THEREFORE, THE GG MAY CHOOSE TO COORDINATE THE Ml TESTIG, WEPECTION. MO CHEQHO UAY BE FECURED AND SHOLLD BE
CAREFULLY TO ENSURE ALL CONSTRUCTION FACILITIES ARE AT THEIR DISPOSAL WHEN THE M1 INSPECTOR IS ON ANTICIPATED THE TESTING AGENCY SHALL USE JUCGMENT AND KNOWLEDGE OF THE Joa
SITE. SITE CONDIIONS M THE CONTRAGTOR' PERFORMANGE TO DECIDE WhAT OTHLR (EMS REGUIRE ADDITIONAL
ATTENTION. THE TESTING AGENCY'S JUDGMENT MUST PREVAIL ON ITEMS NOT SPECIFICALLY COVERED. ANY
5. CANCELLATION QR DELAYS M SCHEDULED Mt DISCREPANCIES OR PROSLEMS SHALL BE BROUGHT IMMEDIATELY TO CROWN CASTLE'S ATTENTION, RESOLUTIONS
51,  IF THE GC AND MI fNSPECTOR AGREE TO A DATE ON WHICH THE M WILL BE CONDUCTED, AND EITHER PARTY CANCELS OR ARE NOT TO BE MADE WITHOUT CROWN CASTLE'S REVIEW AND SPECIFIC WRITTEN CONSENT. CROWN CASTLE
DELAYS, GROWN CASTLE SHALL NOT BE RESPONSIBLE FOR ANY COSITS, FEES, LS9 OF DEPOSITS AND/OR OTHER RESERVES THE RIGHT TO DETERMINE WHETHER OR NOT A RESOLUTION IS ACCEPTABLE.
PENALTIES RELATED TO THE CANCELLATION OR DELAY INCURFIED BY EITHER PARTY FOR ANY TIE (E.G, TRAVEL AND 9.11.3, AFTER EACH INSPECTION, THE TESTING AGENCY WILL PREPARE A WRITTEN ACCEPTANCE OR REJECTION WHICH
LODGING, COSTS OF KEEPING EQUIPMENT ON-SITE, ETC.). IF CROWN CASTLE CONTRACTS DIRECTLY FOR A THIRD PARTY VYL BE GIVEN TO THE CONTRACTOR AND FLED AS DALY REFORTO TO CROWN GASTLE THS WRITTEN ACTION Wi
Mi, EXCEPTIONS MAY BE MADE IN THE EVENT THAT THE DEAY/CANCELLATION IS CAUSED BY WEATHER OR OTHER GIVE THE CONTRACTOR A LIST OF ITEMS TO BE PRIOR TO CC
CONDITIONS THAT MAY COMPROMISE THE SAFETY OF THE PARTIEQ INVOLVED, LOADING OF STRUCTURAL ITEMS,
0.11.4. THE TESTING AGENCY DOES NOT RELIEVE THE CONTRACTOR'S CONTRACTUAL OR STATUTORY OBLIGATIONS, THE
& CORRECTION OF FARLING NI'S CONTRACTOR HAS THE SOLE RESPONSIBILITY FOR ANY DEVIATIONS FROM THE OFFICIAL CONTRAGT DOCUMENTS,
81. [ALLATION WOULD FAIL THE MI {FAILED MI7), THE GC SHALL WORK WITH CROWN CASTLE TO THE TESTING AGENCY WILL NOT REPLACE THE CONTRAGTOR'S QUALITY CONTROL PERSONNEL.

COORDINATE A REMEDIATION PLAN IN ONE OF TWO WAY3:

61.4. CORRECT FAILING [SSUES TO COMPLY WITH THE SPECIFICATIONS CONTAINED IN THE ORIGINAL CONTRACT

UMENTS AND COORDINATE A SUPPLEMENT M|

812, OR, WITH CROWN CASTLE'S APPROVAL, THE GC MAY WORK WITH THE EOR TO RE-ANALYZE THE

MODIFICATION/REINFORCEMENT USING THE AS-BULT CONDITION.

CCROWN CASTLE RESERVES THE RIGHT TO CONDUCT AM) TION TO VERFY THE AND
COMPLETENESS OF PREVIOUSLY COMPLETED M! INSPECTION(S) ON TOWER MODIFICATION PROJECTS.

ALL VERIFICATION INSPECTIONS SHALL BE HELD TO THE SAME SPECIFICATIONS AND REQUIREMENTS iN THE CONTRACT
DOCUMENTS AND IN ACCORDANGE WITH ENG-SOW-10007.

VERIFICATION INSPECTION MAY BE CONDUGTED BY AN INDEPENDENT AEV/AESV FTRM AFTER A MODIFICATION PROJECT IS

COMPLETED, AS MARKED BY THE DATE OF AN ACCEFTED ‘PASSING MY" OR 'PASS AS NOTED MI' REPORT FOR THE
GRIGINAL PROJECT.
1, . BEIWEEN THE GC AND THE 0 INSPECTOR THE FOLLOWING PHOTOGRAPHS, AT A MINIMUM, ARE TO BE TAKEN AND MI CHECKLIST
INCLUDED IN THE M REPORT: CONSTRUCTIONANSTALLATION INSPECTIONS AND T
aty, PRE TESTING REQUIRED (CONPLETED BY EOR) TEM
a1z THE MODIFCATION AND INSPECTION
813" RAWMATERIALS PRE-CONSTRUCTION
8.14. PHOTOS OF ALL CRITICAL DETALS X CHECKUIST
815, FOUNDATION MODIFICATIONS
814 WELD PREPARATION X
8.4.7.  BOLT INSTALLATION AND TORQUE X |FABRCATION MSPECTION
818, FINAL INSTALLED CONDITION o
819.  SURFACE COATING REPAR
8110, POST CONSTRUCTION PHOTOGRAPHS X UATERAL TEST REPORT MTH)
8441 FINAL INFIELD CONDITION .
8412 PHOTOS OF ELEVATED MODIFICATIONS TAKEN FROM THE GROUND SHALL BE CONSIDERED INADEQUATE. ki
84,13, THIG 13 NOT A COMPLETE LIST OF REQUIRED PHOTOS, PLEASE REFER TO ENG-SOW-10007. WA |NDE REFORT OF WONGROLE BASE PLATE (A3 NEQURED)]
X | 5
9, s
21, w%gmrm REVIEW AND OBSERVATION BY CROWN CASTLE'S REPRESENTATIVE AND CROWN ADOTIONALTESTNG AND INSPECTIONS: ]
CASTLE'S AUTHORIZED INDEFENDENT INSPECTIONANOTESTINGAGENGY. [~ — —=——————— === — e e e — — —
92 INSPECTION SERVICES WHICH ARE FURNISHED BY OTHERS ARE STILL REQUIRED WHEN THE EOR PERFORMS SUPPORT r———
SERVCES DURING CONTRUCTION CONSTRUCTION
82 N THE WORK AND DOCUMENTS SHALL BE CORRECTED BY THE X CONSTRUGTION INSPECTIONS
cou'nuc‘ron AT NO ADDITIONAL COST.
94, ANINDEPENDENT QUALIFIED NSPECTION/TESTING AGENCY SHALL BE SELECTED, RETAINED AND PAID FOR BY CROWN NA y
CASTLE FOR THE SOLE PURPOSE OF INSPECTING, TESTING, DOCUMENTING, AND APPROVING ALL WELDING AND FIELD A (CONCRETE COL®. GTRENGTH AND SLUVP TESTS
WORK PERFORMED BY THE CONTRACTOR. s AT =
841. ACCESSTOANY PLACE WHERE WORK IS BEING DONE SHALL BE PERMITTED AT ALL TIWES.
942 THE INSPECTION AGENCY SHALL SO SCHEDULE THIS WORK AS TO CAUSE A MINIMUM OF INTERRUPTION TO, AND NA ASE PLATE GROUT VERIFICATION
COORDINATE WITH, THE WORK IN PROGRESS, IT IS THE CONTRACTOR'S RESPONSIBILITY TO COORDINATE THE CCHTIACIONS CENTEED
WORK SCHEDULE WITH THE TESTING AGENCY. THE CONTRACTOR SHALL ALLOW FOR ADEQUATE TIME AND ACCESS L ' DUNPECTION
FOR THE TESTING AGENCY TO PERFORM THEIR DUTEES, NA
95, THE INSPECTION AND TESTING AGENCY GHALL BE RESPONSIELE TO PERFORM THE FOLLOWING SERVICES AND INSPECT
THE FOLLOWING ITEMS IN ACCORDANCE WITH THE CONSTRUCTION DRAWINGS. THE TESTING AGENCY SHALL INSPECT X
ITEMS ON THIS LIST AND OTHER ITEMS AS NECESSARY TO FULFILL THEIR RESPONSIBILITY. THE TESTING AGENCY SHALL NA
UTILIZE EXPERIENCED, TRAINED INSPECTORS INCLUDING AWS CERTIFIED WELDING INSPECTORS (CWI). INSPECTORS
SHALL HAVE THE TRAINING, CREDENTIALS, AND EXPERIENCE APPROPRIATE FOR AND COMMENSURATE WITH THE SCOPE .
AND TYPE OF INSPECTION WORK TO BE PERFORMED. ]
NA
iy, (ADDITICHAL TESTINO AND INSPECTIONS:
0‘ L
NI
2%
X
NA
NA
X
TEET#O IONS:
WY ]
WA e x
& SN HADENGTES A DOCULENT THAT 8 HOT REDUIRED FOR THE P REPOAT
=
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