Robinson+Cole SN,

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

February 6, 2015

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
85 Quaker Farms Road, Oxford, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 120-foot level on the existing 149-foot tower at 85 Quaker Farms Road in
Oxford, Connecticut (the “Property”). The tower is owned by Crown Castle. Cellco’s shared
use of this tower was approved by the Council in 2007. Cellco now intends to modify its facility
by replacing six (6) of its existing antennas with three (3) model HBXX-6517DS-VTM, 1900
MHz and three (3) model SBNHH-1D65B, dual band 700 MHz/2100 MHz antennas, all at the
same 120-foot level on the tower. Cellco also intends to install six (6) remote radio heads
(“RRHs”) behind its 1900 MHz and 2100 MHz antennas and two (2) HYBRIFLEX™ antenna
cables attached to the outside the monopole tower. Included in Attachment 1 are specifications
for Cellco’s replacement antennas, RRHs and HYBRIFLEX™ cables.

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 George R. Temple, First Selectman
of the Town of Oxford. A copy of this letter is also being sent to William and Elaine Schiavi the
owners of the Property.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s replacement antennas and RRHs will be installed on its existing antenna
platform at the 120-foot level of the 149-foot tower.

2. 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 for 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 and Tower Modification Drawings
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. § 16-50j-72(b)(2).

Sincerely,

Enclosures

Copy to:
George R. Temple, Oxford First Selectman
William and Elaine Schiavi
Sandy M. Carter
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Product Specitications
HBXX-6517DSVIM

Andrew® Quad Port Teletilt® Antenna, 1710-2180 MHz, 65°
horizontal beamwidth, RET compatible

Electrical Specifications

Frequency Band, MHz
Gain by ali Beam Tilts, average, dBi
Gain by all Beam Tilts Tolerance, dB

Gain by Beam Tilt, average, dBi

Beamwidth, Horizontal, degrees
Beamwidth, Horizontal Tolerance, degrees
Beamwidth, Vertical, degrees

Beamwidth, Vertical Tolerance, degrees
Beam Tilt, degrees

USLS, dB

Front-to-Back Total Power at 180° = 30°, dB
CPR at Boresight, dB

CPR at Sector, dB

Isglation, dB

VSWR | Return Loss, dB

PIM, 3rd Order, 2 x 20 W, dBc

Input Power per Port, maximum, watts
Polarization

*Values calculated using NGMN Alliance N-P-BASTA v9.6

Mechanical Specifications

Color | Radome Material Light gray | PVC, UV resistant
Connector Interface | Location | Quantity 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
Antenna Dimensions, LX W x D 1603.0 mm ¥ 305.0 mm x 166.0 mm
Net Weight 19.5kg | 43.01b

Model with factory installed AISG 2.0 RET HBXX-6517DS-A2M

Wind Loading, maximum

Wind Speed, maximum

1710-1880
18.5
£0.4

0°(18.4
3°|18.7
6°]18.4
67
+2.4
5.0
+0.3
0-6
18
25
22
10
30
1.4 | 15.6
-153
350
450

COMMSCGPE’

POWERED BY

1850-1990
18.6
+0.3

0°|18.4
3°(18.7
6°|18.5
66
+1,7
4.7
+0.3
0-6
19
26
23
10
30
1.4 ] 15.6
-153
350
+45°

| 74.9inx 12.0inx 6.5in

©2014 CommScope, Inc. All rights reserved, All rademarks identified by ® or ™ are registered rademarks, respectively, of CommScope.
Al specifications are subject to change. See www.commscope.com for the most current information. Revised: February 24, 2014
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1920-2180
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Product Specitications

SBNHH-1D65B

Andrew® Tri-band Antenna, 698-896 and 2 x 1710-2360
MHz, 65° horizontal beamwidth, internal RET. Both high bands

share the same electrical tilt.

Electrical Specifications

Frequency Band, MHz

Gain, dBi

Beamwidth, Horizontal, degrees
Beamwidth, Vertical, degrees
Beam Tilt, degrees

USLS, dB

Front-to-Back Ratio at 180°, dB
CPR at Boresight, dB

CPR at Sector, dB

Isolation, dB

Isolation, Intersystem, dB
VSWR | Return Loss, dB

PIM, 3rd Order, 2 x 20 W, dBc
Input Power per Port, maximum, watts
Polarization

Electrical Specifications, BASTA*

Frequency Band, MHz
Gain by all Beam Tilts, average, dBi
Gain by all Beam Tilts Tolerance, dB

Gain by Beam Tilt, average, dBi

Beamwidth, Harizontal Tolerance, degrees
Beamwidth, Vertical Tolerance, degrees
USLS, dB

Front-to-Back Total Power at 180° + 30°, dB
CPR at Boresight, dB

CPR at Sector, dB

698-806
14.9
68
12.1
0-14
14
27
20
14
25
30
1.5 14.0
-153
350
450

698-806
14.5
+0.5

0°]14.6

7°]14.6
149 14.2
£2.2
+0.8
16
25
22
13

806-896
14.7
66
10.7
0-14
13
29
23
10
25
30
1.5] 14.0
-153
350
4450

806-896
14.3
+0.8

0°|14.5
7°|14.4
14°)13.6
£3.4
+1
14
26

23
kit

1710-1880
WA
69
5.6
0-7
15
28
20
12
25
30
1.5 ] 14.0
=193
350
+45°

1710-1880
17.4
£0.4

0°]17.4
3°]17.5
7°]17.4
£2
£0.3
16
27

21
16

1850-1990
18.2
66
5.2
0=7
15
28
20
10
25
30
1.5 | 14.0
-153
350
£450°

1850-1990
17.9
+0.3

0°j17.8
3°117.9
7°117.9
4.6
£0.2
16
26

20
12

COMMSCOPE

POWERED BY

1920-2180
18.6
63
5.0
0-7
15
28
17
9
25
30
1.5 | 14.0
-153
350
+450

1920-2180
18.2
+0.5

0°]18.1
3°]18.3
7°]18.2
£5.7
£0.3
16
26

20
11

ANDREW. |

2300-2360
18.6
58
4.5
0-7
13
27
21
1
25
30
1.5 [ 14.0
-153
300
+450

2300-2360
18.3
+0.3

0°]18.2
3°]18.4
7°]18.4
+4.3
£0.2
15
26

22
4

* 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.

Mechanical Specifications

Color | Radome Material
Connector Interface | Location | Quantity

Light gray |
7-16 DIN Female |

Fiberglass, UV resistant
Bottom | 6

Wind Loading, maximum

Wind Speed, maximum
Antenna Dimensions, Lx W x D
Net Weight

617.7 N @ 150 km/h
138.9 Ibf @ 150 km/h

241.4 km/h | 150.0 mph
1828.0 mm x 301.0 mm x 181.0 mm |
18.4 kg | 40.61b

72.0inx11.9inx 7.1 in

©2015 CommScope, Inc. All rights reserved. All kademarks identified by ® or ™ are registered frademarks, respectively, of CommScope.
All specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: December 5, 2014
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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.
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A distributed Node 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
modular 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 downlink
and uplink digital radio signals
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AT THE SPEED OF |DEAS™

along with operations, administration
and maintenance (CARM)
information.

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

It 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 mulitiple-output  (MIMO) 2x2
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 2x2MIMO 2x60
W for the downlink.

It 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%),
resulting 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 Alcatel-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 solution 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

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

* Support multiple carriers over the
entire 3GPP band 4

 RRH2x60-AWS is optimized for LTE
operation

* RRH2x60-AWS is a very compact and
lightweight product

s Advanced power management
techniques are embedded to provide
power savings, such as PA bias control

Antenns

%ﬂat
Radio

Digital

Backhaul

RRH for space-constrained cell sites

e MIMO LTE operation with only cne
single unit per sector

¢ Improved uplink coverage with built-
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

Distributed

silent solutions, with minimum impact
on the neighborhood, which ease the
deployment

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 Ibs)

Electrical Data

» Power Supply : -48V DC (40.5 to -
57V)

« Power Consumption (ETSI average
traffic load reference) : 250W @2x60W

RF Characteristics

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

o Output power: 2x60W at antenna
connectors

o Technology supported: LTE

¢ Instantaneous bandwidth: 45 MHz

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

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

Connectivity

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

* Type of optical fiber: Single-Mode
(SM) and Multi-Mode (MM) SFPs

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

» TMA/RETA : AISG 2.0 (RS485
connector and internal Bias-Tee)

¢ Six external alarms

¢ Surge protection for all external ports
(DC and RF)

Environmental specifications

¢ 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

s Ingress Protection : IEC 60529 IP65

¢ Acoustic Noise : Noiseless (natural
convection cooling)

Safety and Regulatory Data

« 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 B, CE
Mark — European Directive :
2002/95/EC (ROHS);

2002/96/EC (WEEE); 1999/5/EC
(R&TTE)

e Health : EN 50385

www.alcatetlucent.com Alcatel, Lucent, Aleatel-Lucent and the Alcatel-Lucent logo are trademarks of Akeatel-Lucent. All other trademarks are the property of thelr
respective owners. The information presented is subject to change without notice.
Alcatel-Lucent assumnes no responsibility for inaccuracies contained herein.

Copyright © 2012 Alcatel-Lucent. All rights reserved. M20123C00CC( (March)
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RH ‘-lyond FEE‘C:ET C::Qi ing :ciuaoﬂ 1-5/8”, Single-Mode Fiber

RFS" HYBRIFLEX Remote Radio Head (RRH) hybrid feeder cabling solution combines
optical fiber and DC power for RRHs 1n a single lightweight aluminum corrugated
cable, making it the world's mast innovative solution for RRH deployments. :
It was developed to reduce installation complexity and costs at Cellular sites. HYBRIFLEX i
allows mobile operators deploying an RRH architecture to standardize the RRH !
nstallation process and eliminate the need for and cost of cable grounding. HYBRIFLEX
combines optical fiber (mult-mode or single-mods) and power in a single corrugated
cable. It eliminates the need for junction boxes and can connect multiple RRHs with a |
single ander Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable, ]

Both prﬂ-connnctorlzed and on-site optlons are avaulable

3 Alummum corruga'fﬂd armor with ouisianding b=nc|mg c"\a|a teristics - minimizss
installziion time and enablas mechanical proteciien and shielding

2 5ame accessories as 1 5/8" cozxial cable

2 Quter conductor groundmg - Zlirinates typitai grounding ragu

Lightweight solution and compact design = Dacreases iower loading
Robust cabling ~ Eliminaias need for supensive sable irays and o
tight bundled ber optic cable pairs dlrec tly to
1 by elimina{iﬂg neer‘ for interconneciion

{ us d in single corrugatad cable = Saves LA7
j ang rﬂz,us.i'n:g ins‘?zﬂatic‘\. fﬂCjuii'-‘-'mv

)

o

o

installation o

I
angd wmri ioad

Figurz 90 HY3RF

Qptical cacle (paw)

Outer Conducior Armor  Carrugatad Aluminum [ram finy] 48.511.33) e e et

Jacket Polyethylene, PE [mm Gyl 50.3 1198 0

DV-Protaction Tndivical and External Jacket Yes —
i SRV external jacket

Weight, Approximate ka/m (lb/fu] 191(1.30;

Minimum Bending Radws, Single Bending mm (in)] 200 '8)

Mipimum Bending Radius, Repeated Sending mim {0} 500 120y

Recommendead/Maximum Clamp Spacing m (f] 10/12(325740)

DC-Resistance Quier Conducior Armor [C/km {C¥1000F;] Q68 (D 205)

DC-Resistance Power Cadle 3 4mm*i8AWG) [/ (Y1006F] 2 1 (3.307)

Single-mods ONI3

Version

Quanzty, Fiber Caunt 18 (B pairi)

Core/Clad W 30/125

Primary C231ung (Acrylate, wrn 245

Buffer Diameter, Nominal um 300

Secondary Protectior, jacker Mominal mm (0] 2 000C8)

WMinimum Bencing Radius mm (N3] 102 {4 0

Insertion Loss @ wavelengin 850nm aB/km 30 Alarm cable with oo, o0 caple
inserticn Loss @ wavelength 1310nm digtkm 1.0 an imernal acket 0 oreln jacket

UL24-4/0Q UL185BB

Standards (Me21s or escseds)
Rao—-S Complant

Size (Powvar) [mm (AWGI] 3413
Quantty, Wire Count ‘Power) 16 (8 pairs)
Size (Alarm) [mm_(AWG] 03118)
Quangity. Wirz Count [Alarm) 4 (2 paws)
Tyoe UV protected
Strands 19
Primary lacket Diametar, Nominal [mm fin,j 531027
NFPA 130, ICEA 5-95-852

Standards (Mezts or excesds)
UL Tyge KRHW-2, UL 44

UL-LS Lmited Smoke, UL vW-1
-385 (1974, IEEE1202/F74
PorS Comgliant

[>C (°F)] -40 to +65 (-40 1014
A

installatior Ternoeratura
PC PR -40 to +63 (-40 014

Operation Temperature

~ “his data s growisional and ;uo;em 16 nange

AFS The Clear Choige® 2z 7l Srin: Dotz 27.5.2012

Maaze visit us on ihe intarnat 3t hito/ e, rismasld.com
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7~ CROWN
~ CASTLE

Date. October 29, 2014

James Williams Crown Castle

Crown Castle 2000 Corporate Dr,
3530 Toringdon Way, Suite 300 Canonsburg, PA 15317
Charlotte, NC 28277 (724) 416-2000

Subject: Structural Modification Report

Carrier Designation; Verizon Wireless Co-Locate
Carrier Site Number: OXFORD-QUAKER FARMS
Carrier Site Name: Seymour West, CT

Crown Castle Designation: Crown Castle BU Number: 845455
Crown Castle Site Name: OXFORD-QUAKER FARMS
Crown Castle JDE Job Number: 305601

Crown Castle Work Order Number: 933260
Crown Castle Application Number: 263999 Rev. 1

Engineering Firm Designation: Crown Castle Project Number: 933260

Site Data: - 85 QUAKER FARMS ROAD, OXFORD, New Haven County, CT
Latitude 41° 23' 2.36", Longitude -73° 8’ 14.54"
149 Foot - Monopole Tower

Dear James Williams,

Crown Castle 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 933260, in accordance with
application 263989, revision 1.

The purpose of the analysis is to determine acceptability of the tower stress level including the proposed
modifications as outlined in the attached drawings, "Appendix D". Based on our analysis we have detemined
the tower stress level for the structure and foundation, under the following load case, to be:

LC4: Modified Structure w/ Existing + Proposed Sufficient Capacity
Noie: See Table | and Table Il for the proposed and existing loading

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

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

We at Crown Castle 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
acall

Structural analysis prepared by: Randall Ashworth, Associate Design Engineer / TS iy,
\\-‘“\\\Q? OO N ¢ "
Respectfully submitted by: f ﬁ‘fhg, i M [l
555
R
Jamal A Huwel, P.E. PN LSS
Manger Engineering %90»6'--.‘,{5'{5@??- ‘\c}? $ 4
Uy SIONA. Ey | 24"
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1) INTRODUCTION

This tower is a 149 ft Monopole tower designed by PAUL J FORD in April of 2005. The tower was originally
designed for a wind speed of 85 mph per TIA/EIA-222-F. The modification drawings designed by CCl and
attached in Appendix D, have been considered in this analysis.

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 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 leirr]::r LR Antenna ke F?Ed
Level (ft) | Elevation of Manufacturer Antenna Model of Feed Line |Note
(ft) Antennas Lines |Size (in)
3 alcatel lucent RRH2X60-AWS
3 alcatel lucent RRH2X60-PCS
3 - HBXX-6517DS-A2M
120.0 120.0 w/ Mount Pipe 2 1-5/8 -
3 e SBNHH-1D65B
w/ Mount Pipe
2 rfs celwave DB-T1-6Z-8AB-0Z

Table 2 - Existing Antenna and Cable Information

Mounting Cfirrlmt:r WL Antenna T F?ed
Level (ft) | Elevation of Manufacturer Antenna Model of Feed | Line |Note
(Ft) Antennas Lines |Size (in)
5 andrew SBNH-1D6565C
i w/ Mount Pipe
6 | ericsson | RBS 6102
E kmw . AM-X-CD-16-65-00T-RET
1 b ,
:communications w/ Mount Pipe
149.0 LR | powerwave - 12 1
3 technologies 7770.00 w/ Mount Pipe 6 1-5/8
6 el LGP21401
technologies |
1 raycap | DC6-48-60-18-8F
149.0 1 tower mounts | Side Arm Mount [SO 103-3]
powerwave .
400 3 technologies | 7770.00 w/ Mount Pipe
139.0 ’ 5 powerwave TMA DD 1900 with 850 6 1-5/8 1
technologies BYPASS
139.0 1 tower mounts | Side Arm Mount [SO 104-3]
powerwave |
132.0 ) technologies | ECF (200
129.0 ' APXV18-209014-C 6 1-5/8 1
8 HSICEIaTE] § w/ Mount Pipe
129.0 1 tower mounts | Side Arm Mount [SO 104-3]
120.0 120.0 6 andrew | 850/1900 dual band TMA 18 1-5/8 2
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Mountin cfizt: ' Nmbey Antenna Number | Feed
g ' of Antenna Model of Feed | Line |Note
Level (ft) | Elevation A Manufacturer Li Size (i
(f) ntennas ines ize (in)
BXA-185085/12CF
3 antel w/ Mount Pipe
3 antel BXA-70063/4CF
w/ Mount Pipe
BXA-80080/6CF
E BieEl w/ Mount Pipe > N 1
1 tower mounts Sector Mount [SM 104-3]
109.0 109.0 1 tower mounts = Side Arm Mount [SO 104-3] - - 3
99.0 99.0 1 tower mounts | Side Arm Mount [SO 104-3] - - 3
antenna
1 systems and FO150-3
80.0 80.0 solutions inc 3 12 1
1 pctel MPRD2449
1 tower mounts . Pipe Mount [PM 601-1]
Notes:
1) Existing Equipment
2) Equipment To Be Removed, Not Considered in Analysis
3) Abandoned Equipment To Be Removed, Not Considered in Analysis
Table 3 - Design Antenna and Cable Information
Mountin Cfir::r AT ) Antenna Number | Feed
g - of Antenna Model of Feed | Line
Level (ft) | Elevation A Manufacturer . A~
(Ft) ntennas Lines |Size (in)
148.5 148.5 6 allgon 7920 Panel - -
139 139 9 generic 48"x12"x3" Panel Antenna - -
129 129 9 generic 48"x12"x3" Panel Antenna - -
119 119 9 generic 48"x12"x3" Panel Antenna - -
109 109 6 generic 48"x12"x3" Panel Antenna - -
99 99 6 generic 48"x12"x3" Panel Antenna - -
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS WEI Geotechnical Engineers 4911888 CCISITES
4-TOWER MANUFACTURER ' e summit Tubular, LLC/PJF 5113082 CCISITES

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.

tnxTower was used to determine the loads on the modified structure. Additional calculations were

performed to determine the stresses in the pole and in the reinforcing elements. These calculations
are included in Appendix C.

tnxTower Report - version 6,1.4.1
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3.2) Assumptions

1) Tower and structures were built in accordance with the manufacturer's specifications.
2)  The tower and structures have been maintained in accordance with the manufacturer’s
specification.

3) The configuration of antennas, transmission cables, mounts and other appurtenances are as
specified in Tables 1 and 2 and the referenced drawings.
4) When applicable, transmission cables are considered as structural components for calculating
wind loads as allowed by TIA/EIA-222-F.

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

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail
149 - 144 Pole TP23.865x23x0.1875 Pole 17.1% Pass
144 - 139 Pole TP24.73x23.865x0.1875 Pole 29.6% Pass
139 -134 Pole TP25.595x24.73x0.1875 Pole 42.5% Pass
134 - 129 Pole TP26.46x25.595x0.1875 Pole 53.7% Pass
129 - 124 Pole TP27.325x26.46x0.1875 Pole 65.2% Pass
124 - 119 Pole TP28.19x27.325x0.1875 Pole 76.5% Pass

119 - 115.25 Pole TP29.487x28.19x0.1875 Pole 88.4% Pass
115.25-110.25 Pole TP29.328x28.463x0.2188 Pole 89.3% Pass
110.25- 108 Pole TP29.717x29.328x0.2188 Pole 94.3% Pass
108 - 107.75 | Pole + Reinf. TP29.761x29.717x0.2313 Pole 96.0% Pass
107.75-107.5 Pole + Reinf. TP29.804x29.761x0.2313 Pole 96.6% Pass
107.5- 107.25 : Pole + Reinf. ' TP29.847x29.804x0.4375 Reinf. 5§ Compression 61.9% Pass
107.25-102.25 ' Pole + Reinf. TP30.712x29.847x0.4313  Reinf. 5 Compression 69.2% Pass
102.25-97.25 = Pole + Reinf. TP31,577x30.712x0.4188 Reinf. 5 Compression 76.3% Pass
97.25-92.25 . Pole + Reinf. TP32.442x31.577x0.4188 Reinf. 5 Compression 83.3% Pass
92.25-90.5 | Pole + Reinf. TP32.745x32.442x0.4125 Reinf. 5 Compression 85.2% Pass
90.5-90.25 | Pole + Reinf. TP32.788x32.745x0.4125 Reinf. 4 Compression 85.6% Pass

90.25- 88 Pole + Reinf. TP33.177x32.788x0.4125 Reinf. 4 Compression 88.4% Pass
88-87.75 | Pole + Reinf. TP33.221x33.177x0.5313 Reinf. 4 Compression 76.2% Pass

87.75-87.5 | Pole + Reinf. TP33.264x33.221x0.5188 Reinf. 4 Compression 76.3% Pass

87.5-87.25 | Pole + Reinf. TP33.307x33.264x0.4563 Reinf. 3 Compression 77.6% Pass
87.25-82.25 | Pole + Reinf. TP34.172x33.307x0.4688 Reinf, 3 Compression 82.9% Pass
82.25-79.75 @ Pole + Reinf. TP35,383x34.172x0.4563 Reinf. 3 Compression 85.8% Pass
79.75-74.75  Pole + Reinf. TP35.032x34.167x0.5063 Reinf. 3 Compression 80.9% Pass
74.75-70.5 Pole + Reinf. TP35.767x35.032x0.5063 Reinf. 3 Compression 84.4% Pass
70.5-70.25 Pole + Reinf. | TP35.81x35.767x0.6063 | Reinf. 2 Compression 72.1% Pass
70.25-65.25 | Pole + Reinf. | TP36.675x35.81x0.5813 | Reinf. 2 Compression 75.6% Pass
65.25-60.25 | Pole + Reinf, | TP37.54x36.675x0.5813 = Reinf. 2 Compression 79.2% Pass
60.25-55.25 | Pole + Reinf. | TP38.405x37.54x0.5813 | Reinf. 2 Compression 82.1% Pass
55.25-50.25 | Pole + Reinf. : TP39.27x38.405x0.5813 | Reinf. 2 Compression 85.1% Pass
50.25-4525 | Pole + Reinf. | TP40.135x39.27x0.5563 @ Reinf. 2 Compression 88.3% Pass
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Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail
4525 - 45 Pole + Reinf. |[TP41.086x40.135x0.5563| Reinf. 2 Compression 88.4% Pass
45 - 38.75 Pole + Reinf. | TP40.697x39.615x0.65 Reinf. 2 Compression 80.4% Pass
38.75-3565 Pole + Reinf. [ TP41.259x40.697x0.6625 Reinf. 2 Compression 81.0% Pass
35.5-35.25 Pole + Reinf, [TP41.302x41.259x0.6625| Reinf. 1 Compression 81.1% Pass
35.25-30.25 | Pole + Reinf. [TP42.167x41.302x0.6375| Reinf. 1 Compression 83.8% Pass
30.25-25.25 | Pole + Reinf. | TP43.032x42.167x0.65 | Reinf. 1 Compression 85.0% Pass
25.25-20.25 | Pole + Reinf. [TP43.897x43.032x0.6375 Reinf. 1 Compression 87.5% Pass
1 20.25-15.25 | Pole + Reinf. [TP44.762x43.897x0.6375 Reinf. 1 Compression 88.5% Pass
16.25-10.25 | Pole + Reinf. | TP45.627x44.762x0.625 | Reinf. 1 Compression 90.8% Pass
10.25-5.25 Pole + Reinf. [TP46.492x45.627x0.6125 Reinf. 1 Compression 91.6% Pass
525-0.25 Pole + Reinf. | TP47.357x46.492x0.625 | Reinf. 1 Compression 93.1% Pass
0.25-0 Pole + Reinf. | TP47.4x47.357x0.625 Reinf. 1 Compression 93.2% Pass
Summary
Pole 96.6% Pass
Reinforcement 93.9% Pass
Overall 96.6% Pass
Table 6 - Tower Component Stresses vs. Capacity - LC4
Notes Component Elevation (ft) % Capacity Pass / Fail

1 Anchor Rods 0 86.4 Pass

1 | Base Plate _ 0 76.4 Pass

1 Base Foundation 0 95.4 Pass

Structure Rating (max from all components) = 96.6%

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

4.,1) Recommendations

Perform the modifications detailed in "Appendix D" to remedy the deficiencies identified in Crown
Castle Work Order No. 9226686.
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APPENDIX A
TNXTOWER OUTPUT
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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:
4) Tower is located in New Haven County, Connecticut.
5) Basic wind speed of 85.00 mph.
B) Nominal ice thickness of 0.7500 in.
7) Ice thickness is considered to increase with height.
8) Ice density of 56.00 pcf.
9) A wind speed of 37.60 mph is used in combination with ice.
10) Temperature drop of 50.00 °F.
11) Deflections calculated using a wind speed of 50.00 mph.
12) TOWER RATING: 96.6%.
13) A non-linear (P-delta) analysis was used.
14) Pressures are calculated at each section.
15) Stress ratio used in pole design is 1.333.
16) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are

not considered.

Options

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

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile

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

< 2L

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 KL/r
Retension Guys To Initial Tension
Bypass Mast Stability 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 Splice  Number  Top Boitom Wall Bend  Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in in in
L1 149'-144' 5 0 18 23.0000 23.8649 01875  0.7500 AB07-65
(65 ksi)
L2 144-139' 5 0 18 23.8649 247209  0.1875  0.7500 AB07-65
(65 ksi)
L3 139-134' 5 0 18 247299 255948  0.1875  0.7500 ABO7-65
(65 ksi)
L4 134'-129' 5 0 18 255048 264597  0.1875  0.7500 ABO7-65
(65 ksi)
L5 129-124' 5' 0 18 264597 27.3247  0.1875  0.7500 AB07-65
(65 ksi)
L6 124-119' 5' o 18 27.3247 281896  0.1875  0.7500 AB07-65
(65 ksi)
L7 119-111'6" 76" 39" 18 281896  29.4870  0.1875  0.7500 ABO7-65
(65 ksi)
L8 1116"-1103" 5' 0 18 28.4633  29.3283  0.2188  0.8750 ABO7-65
(65 ksi)
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" Section Elevation Section ) Ep/ice Number Top " Bottom T wall " Bend  Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft _ ft Sides in_ in in in o

L9 110'3"-108' 2'3" 0 18 29.3283 29,7175 0.2188 0.8750 A607-§5
L10 108-107'9" 3" 0 18 29.7175 29.7607 0.2313 0.9250 ;\237‘(5605
L11 107'9"-107'6" 3" 0 18 29.7607 29,8040 0.2313 0.9250 A(gg;-st‘:)S
L12 107'6"-107'3" 3" 0 18 29.8040 29.8472 0.4375 1.7500 P(gg;-séé
L13 107'3"-102'3" 5 0 18 29.8472 30.7122 0.4313 1.7250 Agg;-séé
L14 102'3"-97'3" 5' 0' 18 30.7122 31.5772 0.4188 1.6750 ;(\?3271(_86!)5

(65 ksi)
L15 97'3"-92'3" 5' 0 18 31.5772 32.4421 0.4188 1.6750 A607-6_5
L16 92'3"-90'6" 1'9" 0 18 32.4421 32,7449 0.4125 1.6500 Agg;-s(i%
L17 90'6"-90'3" 3" 0 18 32.7449 32.7881 0.4125 1.6500 Agg;-sé)f)
L18 90'3"-88' 2'3" 0 18 32.7881 33.1773 04125 1.6500 Agg;-sé)s

(65 ksi)
L19 88'-87'9" 3" 0 18 33.1773 33.2206 0.5313 21250 A607-§5
L20 87'9"-87'6" 3" 0 18 33.2206 33.2638 0.5188 2.0750 P(g'(j);—S(SI)S
L21 87'6"-87'3" 3" 0 18 33.2638 33.3071 0.4562 1.8250 A(\gg;—sé)S
L22 87'3"-82'3" 5 0 18 33.3071 341721 0.4688 1.8750 ;\250;-86;)5
L23 82'3"-75'3" o 4'6" 18 341721 35.3830 0.4562 1.8250 P(‘gg;(s&
L24 75'3"-74'9" 5' 0 18 34,1670 35.0319 0.5062 2.0250 ,&237'(56;)5
L25 74'9"-70'6" 4'3" 0 18 35.0319 35.7670 0.5062 2.0250 /ig?);-sé‘:g
L26 70'6"-70'3" 3" 0 18 35.7670 35.8103 0.6062 2.4250 A(gg;-s&
L27 70'3"-65'3" 5' 0' 18 35.8103 36.6752 0.5813 2.3250 /i%g;(sézj
L28 65'3"-60'3" 5' 0 18 36.6752 37.5400 0.5813 2.3250 Agg;(-sﬁl)‘j
L29 60'3"-55'3" 5 0 18 37.5400 38.4049 0.5813 2.3250 Agg;-s&
L30 55'3"-50'3" 5 0 18 38.4049 39.2698 0.5813 2.3250 P(gg;-S(SI)S
L31 50'3"-45'3" 5' 0 18 39.2698 40.1346 0.5563 2.2250 légg;(séé
L32 45'3"-39'9" 5'6" 5'3" 18 40.1346  41.0860 0.5563 2.2250 P(gg';(-SSI)E)
L33 39'9"-38'9" 6'3" 0 18 39.6154 40.6966 0.6500 2,6000 ;0(\%%;-8(‘:)5
L34 38'9"-35'6" 33" 0 18 40.6966 41.2588 0.6625 2.6500 A(\gg?ksé)S
L35 35'6"-35'3" 3" o 18 41.2588  41.3021 0.6625 2.6500 /0(\2%7'(-86;)5
L36 35'3"-30'3" B3 0 18 41.3021 42.1670 0.6375 2.5500 P(\Zg;(-sf‘:)f)
L37 30'3"-25'3" 5' 0 18 42.1670 43.0320 0.6500 2.6000 ,5(\%?);-56‘;)5

(65 ksi)
L38 25'3"-20'3" 5 0 18 43.0320  43.8969 0.6375 2.5500 A607-6_5
L39 20'3"-15'3" 5' 0 18 43.8969 44,7619 0.6375 2.5500 P(xgg;-s(il)S
L40 15'3"-10'3" 5' 0 18 44,7619 45.6268 0.6250 2.5000 ;(\gg;_s&
L41 10'3"-5'3" 5' o 18 45.6268 46.4918 0.6125 2.4500 :&227}(56:)5
L42 5'3"-3" 5 0 18 46.4918  47.3568 0.6250 2.5000 ,égg;-sé)s
L43 3-0 3 18 47.3568  47.4000 0.6250 2.5000 A(_gg;(—sé)S

tnxTower Report - version 6.1.4.1



149 Ft Monopole Tower Structural Analysis
Project Number 933260, Application 263999, Revision 1

October 29, 2014
CClI BU No 845455
Page 10

6

tnxTower Report - version 6.1.4.1

Section Elevation Section Splice Number Top Bottom Wall Bend  Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in  in in
- _(65ks)
Tapered Pole Properties
“Section TipDia.  Area | r c 7 J 1tQ w wit
in in® in® in in in® in’ in” in
L1 23.3548  13.5763 892.6152  8.0984 11.6840 76.3964 1786.4050 6.7894 3.7180 19.829
242331 14.0910 998.0436  8.4055 121234  82.3238 1997.4004  7.0469 3.8702 20.641
L2 242331  14.0910 998.0436  8.4055 121234  82.3238 1997.4004 7.0469 3.8702 20.641
251114  14.6058 1111.4629 8.7125 12.5628  88.4727 2224.3883 7.3043 4.0225 21.453
L3 251114 146058 1111.4629 8.7125 12.5628  88.4727 2224.3883 7.3043 4.0225 21.453
259896 151205 1233.1650 9.0196 13.0022  94.8431 2467.9526 7.5617 4.1747 22.265
L4 259896  15.1205 1233.1650 9.0196 13.0022  94.8431 2467.9526 7.5617 4.1747 22.265
26.8679  15.6353 1363.4419 9.3266 13.4415 101.4349 2728.6778 7.8191 4.3269 23.077
L5 26.8679 156353 1363.4419 9.3266 13.4415 101.4349 2728.6778 7.8191 4.3269 23.077
27.7462  16.1500 1502.5854 9.6337 13.8809 108.2482 3007.1478 8.0765 4.4791 23.889
L6 27.7462  16.1500 1502.5854 9.6337 13.8809 108.2482 3007.1478 8.0765 4.4791 23.889
28.6245 16.6647 1650.8874 9.9407 14.3203 1152829 3303.9471 8.3340 4.6314 24.701
L7 28.6245 16.6647 1650.8874 9.9407 14.3203 115.2829 3303.9471 8.3340 4.6314 24.701
29.9419  17.4369 18911513 10.4013  14.9794 126.2502 3784.7910 8.7201 4.8597 25.918
L8 29.5611  19.6105 1976.4982 10.0268  14.4594 136.6934 3955.5970 9.8071 4.6245 21.141
297807 20.2111 2163.7009 10.3339  14.8988 1452269 4330.2489 10.1075 4.7768 21.837
L9 207807  20.2111 2163.7009 10.3339  14.8988 1452269 4330.2489 10.1075 4.7768 21.837
30.1759 204813 22516614 10.4721 15.0965 149.1513 4506.2856 10.2426 4.8453 22.15
L10 30.1759  21.6425 2377.3031 10.4676  15.0965 157.4739 4757.7343 10.8233 4.8233 20.857
30.2199  21.6743 2387.7789 10.4830  15.1185 157.9380 4778.6998 10.8392 4.8309 20.89
L1 30.2199  21.6743 2387.7789 10.4830 151185 157.9380 4778.6998 10.8392 4.8309 20.89
30.2638 21.7060 2398.2856 10.4983  15.1404 158.4028 4799.7268 10.8551 4.8385 20.923
L12 30.2638  40.7790 44430238 10.4251 151404 293.4543 8891.8938 20.3934 4.4755 10.23
30.3077 40.8391 44626825 10.4405 151624 2943256 8931.2370 20.4234 4.4831 10.247
L13 30.3077 40.2642 4401.7350 10.4427  15.1624 290.3060 8809.2618 20.1359 4.4941 10.421
31.1860 41.4482 4801.5569 10.7497 156018 307.7566 9609.4317 20.7280 4.6463 10.774
L14 31.1860 40.2634 4668.1576 10.7542  15.6018 299.2064 9342.4577 20.1355 4.6683 11.148
32.0643 41.4130 5079.5503 11.0612  16.0412 316.6565 10165.784 20.7105 4.8206 11.512
4
L15 32.0643 414130 5079.5503 11.0612 16.0412 316.6565 10165.784 20.7105 4.8206 11.512
4
32.0426 425627 5514.4206 11.3683  16.4806 334.6012 11036.115 21.2854 4.9728 11.875
3
L16 32.9426 41,9356 5435.3059 11.3705 16.4806 329.8002 10877.763 20.9718 4.9838 12.082
7
33.2500 423320 5590.8871 11.4780  16.6344 336.1041 11189.130 21.1700 5.0371 12.211
7
L17 33.2500 42.3320 5590.8871 11.4780 16.6344 336.1041 11189.130 21.1700 5.0371 12.21
7
33.2939 423886 5613.3524 11.4933 16.6564 337.0095 11234.090 21.1983 5.0447 12.23
9
L18 33.2039 42.3886 5613.3524 11.4933  16.6564 337.0095 11234.090 21.1983 5.0447 12.23
9
33.6892 42,8982 58182544 11.6315  16.8541 3452132 11644.164 21.4532 5.1132 12,396
5
L19 33.6892 55.0474 7412.0282 11,5894  16.8541 439.7762 14833.809 27.5289 4.9042 9.231
3
33.7331 551204 74415246 11.6047 16.8761 440.9515 14892.841 27.5654 4.9118 9.246
0
.20 33,7331  53.8440 72747689 11.6092 16.8761 431.0703 14559.110 26.9271 4.9338 9.511
1
33,7770 539152 7303.6697 116245 16.8980 432.2201 14616.949 26.9627  4.9414 9.526
7
L21 33.7770  47.5099 6460.5622 11.6467 16.8980 382.3263 12929.625 23.7595 5.0514 11.072
3
33.8209 47.5725 6486.1455 11.6620 16.9200 383.3419 12980.825 23.7908 5.0590 11.088
6
L22 33.8209 48.8573 6656.2441 11.6576  16.9200 393.3950 13321.246 24.4333 5.0370 10.746
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Section

L23

124

L25

L26

L27

L28

L29

L30

L31

L32

L33

L34

L35

L36

L37

L38

L39

Tip Dia.  Area

_in
34.6992

34.6992
35.9288
35.4845
355723
35.5723
36.3188
36.3188
36.3627
36.3627
37.2409
37.2409
38.1191
38.1191
38.9974
38.9974
39.8756
39.8756
40,7538
40,7538
41.7198
41.1487
41.3244
41.3244
41.8953
41.8953
41.9392
41.9392
42.8175
42,8175
43,6958
43.6958
44,5741
44,5741

45.4524

in°
50.1442

48.8251
50.5787
54.0874
56.4771
55.4771
56.6584
67.6577
67.7409
64.9936
66.5892
66.5892
68.1848
68.1848
69.7804
69.7804
71.3760
68.3502
69.8771
69.8771
71.5568
80.3895
82.6201
84.1827
85.3649
85.3649
85.4558
82.2817
84.0318
85.6537
87.4382
85.7820
87.5322
87.5322

89.2824

!
in®
7196.1967

7012.0944
7795.1015
7742.5154
8354.7829
83547829
8899.9117

10567.497
9
10606.536
1
10190.833
3
10959,963
2
10959.963
2
11766.849
9
11766.849
9
12612.398
0
12612.398
0
13497.512
4
12942.030
7

13828.938
3
13828.938
3
14850.332
3
15420.365
5
16739.947
7
17045.897
9
17774.187
3
17774187
3
17831.053
1
17189.868
0
18310.278
9
18652.451
2
19842.712

4
19478.346
3
20695.062

7
20695.062
7
21961.420
7
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H
in
11.9647
11.9691
12.3990
11.9496
12.2566
12.2566
12.5176
12.4821
12.4974
12.5063
12.8133
12.8133
13.1204
13.1204
13.4274
13.4274
13.7344
13.7433
14.0503
14.0503
14.3881
13.8327
14.2165
14.2921
14.4117
14.4117
14.4270
14.4359
14.7430
14.7385
16.0456
15.0500
16.3571
156.3571

16.6642

o
n
17.3594
17.3594
17.9746
17.3569
17.7962
17.7962
18.1697
18.1697
18.1916
18.1916
18.6310
18.6310
19,0703
19.0703
19.5097
19.5097
19.9490
19.9490
20.3884
20.3884
20.8717
20.1246
20.6739
20.6739
20.9595
20.9595
20.9814
20.9814
21.4208
21.4208
21.8602
21.8602
22.2996
22.2996

22.7390

%%
in®
414.5417
403.9364
433.6740
446.0783
469.4699
469.4699
489.8227
581.6013
583.0450
560.1936
588.2655
588.2655
617.0238
617.0238
646.4684
646.4684
676.5995
648.7544
678.2749
678.2749
711.5060
766.2440
809.7155
824.5144
848.0265
848.0265
849.8488
819.2891
854.7881
870.7619
907.7079
891.0400
928.0448
928.0448

965.8027

J
i’
14401.862
4
14033.415
5
15600.460
1
15495.218

4
16720.559
3
16720.559
3
17811.534

1
21148.900
8
21227.028
6
20395.076
0
21934.347
8
21934.347
8
23549.182
8
23549.182
8
25241,391
th
25241.391
7
27012.785
1
25901.090
8
27676.073
0
27676.073
0
29720.205
0
30861.021
5
33501.922
3
34114.225
2
35571.762
3
35571.762
3
35685.568
8
34402.354
9
36644.650
9
37329.445
7
39711.534
4

38982.322
7
41417.356
4
41417.356
4
43951.738
7

Q
in?

250769

24,4172
25.2942
27.0488
27.7438
27.7438
28.3346
33,8353
33.8769
32.5030
33.3009
33.3009
34.0989
34.0989
34.8968
34.8968
35.6948
34.1816
34.9452
34.9452
35.7852
40.2024
41.3179
42.0993
42.6906
42.6906
42.7360
41.1487
42.0239
42.8350
43.7274
42.8992
43.7744
43.7744

44.6497

5.1224
5.2746
5.2746
5.4040
5.2280
5.2356
52796
5.4318
54318
5.5840
5.5840
5.7363
5.7363
5.8885
5.9325
6.0847
6.0847
6.2521
5.8283
6.0186
5.9966
6.0955
6.0955
6.1032
6.1472
6.2994
6.2774
6.4296
6.4516
6.6039
6.6039

6.7561

October 29, 2014
CCI BU No 845455
Page 11

Twit
1107
11.422
11.889
10.118
10.419
10,419
10.675
8.624
8.636
9.083
9.345
9.345
9.607
9.607
9.869
9.869
10,131
10.665
10.939
10.939
11.24
8.967
9.259
9.051
9.201
9.201
9.212
9.643
9.881
9.658
9.892
10.12
10.359
10.359

10.598
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Section  Tip Dia. Area i r C 1/C J Q w wrt
in in® in® in in in® in’ i in
L40 45.4524 87.5565 21549.108 15.6686 22.7390 947.6703 43126.571 43.7866 6.7781 10.845
1 2
46.3307 890.2724 22841.001 15.9757 23.1784 985.4420 45712.057 44.6447 6.9303 11.089
5 i
L41 46.3307 87.5112 22402.839 15.9801 23.1784 966.5381 44835.166 43,7639 6.9523 11.351
3 9
47.2090 89.1928 23719.234 16.2871 23.6178 1004.2935 47469.679 44.6049 7.1046 11.599
7 8
L42 47.2090 90.9883 24183.523 16.2827 23.6178 1023.9519 48398.867 45.5028 7.0826 11.332
3 8
48.0873 92,7041 25577.646 16.5898 24,0572 1063.2000 51188.949 46.3609 7.2348 11.576
7 1
L43 48.0873 92.7041 25577.646 16.5898 24,0572 1063.2000 51188.949 46.3609 7.2348 11.576
7 1
48.1312 92.7899 25648.724 16.6051 24.0792 1065.1818 51331.198 46.4038 7.2424 11.588
8 9
Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Bolt
(per face) A Spacing Spacing
Diagonals  Horizontals
ft id in _ in in
L1 149'-144' 1 1 1
L2 144'-139' 1 1 1
L3 139-134' 1 1 1
L4 134'-129' 1 1 1
L5 129'-124' 1 1 1
L6 124'-119' 1 1 1
L7 119'- 1 1 1
111'6"
L8 111'6™ 1 1 1
110'3"
L9110'3" 4 1 1
108’
L10 108'- 1 1 1.22318
107'9"
L11 107'9"- 1 1 1.22278
107'6"
L12 107'6"- 1 1 0.944489
107'3"
L13 107'3"- 1 1 0.945099
102'3"
L14 102'3"- 1 1 0.960403
97'3"
L15 97'3"- 1 1 0.948572
92'3"
L16 92'3"- 1 1 0.958707
90'6"
L17 90'6"- 1 1 0.958135
90'3"
L18 90'3"-88' 1 1 0.953052
L19 88'-87'9" 1 1 1.06884
L20 87'9"- 1 1 1.09329
87'6"
L21 87'6"- 1 1 0.987429
87'3"
L22 87'3"- 1 1 0.948765
82'3"
.23 82'3"- 1 1 0.968129
75'3"
L24 75'3"- 1 1 0.991802
74'9"
L25 74'9"- 1 1 0.982707
70'6"
L26 70'6"- 1 1 0.947987
70'3"
L27 70'3"- 1 1 0.975977
65'3"
L28 65'3"- 1 1 0.964462
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Tower Gusset Gusset  Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Af Factor Stitch Bolt ~ Stitch Bolit
(per face) A Spacing Spacing
Diagonals  Horizontals
F # in e in in
60'3"
L29 60'3"- 1 1 0.953473
553"
.30 55'3"- 1 1 0.942975
50'3"
L31 50'3"- 1 1 0.97425
453"
132 45'3"- 1 1 0.973738
39'9"
L33 39'9"- 1 1 0.974266
38'9"
.34 38'9"- 1 1 0.950779
35'6"
L35 35'6"- 1 1 0.950369
353"
L36 35'3"- 1 1 0.978725
30'3"
L37 30'3"- 1 1 0.952371
25'3"
.38 25'3"- 1 1 0.96311
20'3"
L39 20'3"- 1 1 0.955761
15'3"
L40 15'3"- 1 1 0.967401
10'3"
L41 10'3"-5'3" 1 1 0.979807
L42 5'3"-3" 1 1 0.9538
_ La3 3" 1 1 0.953473

Feed Line/Linear Appurtenances - Entered As Round Or Flat

Description Face Allow  Component Placement Total Number Clear Widthor Perimete Weight
or Shield Type Number Per Row Spacing Diamete r
Leg ft in r pif
in in

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow  Component Placement Total CrAa Weight
or Shield Type Number
Leg ft g4 pif
LDF4-50A(1/2") A No Inside Pole 80'-0' 3 No Ice 0.0000 0.15
1/2" Ice 0.0000 0.15
1" Ice 0.0000 0.15
2" Ice 0.0000 0.15
4" Ice 0.0000 0.15
LDF7-50A(1-5/8") B No Inside Pole 129'-0' 6 No lce 0.0000 0.82
1/2" Ice 0.0000 0.82
1" lce 0.0000 0.82
2" Ice 0.0000 0.82
4" lce 0.0000 0.82
LDF7-50A(1-5/8") B No Inside Pole 120'-0' 12 No Ice 0.0000 0.82
1/2" Ice 0.0000 0.82
1" Ice 0.0000 0.82
2" Ice 0.0000 0.82
4" Ice 0.0000 0.82
2" Rigid Conduit B No Inside Pole 120'-0' 1 No Ice 0.0000 2.80
1/2" Ice 0.0000 2.80
1" Ice 0.0000 2.80
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Description Face Allow  Component Placement Total CaAs Weight
or Shield Type Number
Leg ot em pif
2" lce 0.0000 2.80
4" Ice 0.0000 2.80
LDF4-50A(1/2") C No Inside Pole 149'-0' 3 No Ice 0.0000 0.15
1/2" Ice 0.0000 0.15
1" Ice 0.0000 0.15
2" Ice 0.0000 0.15
4" |ce 0.0000 0.15
LDF7-50A(1-5/8") C No Inside Pole 149'- 0 6 No Ice 0.0000 0.82
112" Ice 0.0000 0.82
1" lce 0.0000 0.82
2" Ice 0.0000 0.82
4" Ice 0.0000 0.82
LDF7-50A(1-5/8") C No Inside Pole 139'-0' 6 No Ice 0.0000 0.82
112" Ice 0.0000 0.82
1" Ice 0.0000 0.82
2" Ice 0.0000 0.82
4" Ice 0.0000 0.82
LDF7-50A(1-5/8") B No  CaAa (Out Of 120'-0' 2 No Ice 0.1980 0.82
Face) 12" Ice 0.2980 2.33
1" Ice 0.3980 4.46
2" Ice 0.5980 10.54
4" |ce 0.9980 30.04
LDF7-50A(1-5/8") B No  CaAa (Out Of 120'-0' 6 No Ice 0.0000 0.82
Face) 1/2" lce 0.0000 2.33
1" lce 0.0000 4.46
2" Ice 0.0000 10.54
4" Ice 0.0000 30.04
CCI-65FP-085125 A No  CaAa (Out Of 35%"-0' 1 No lce 0.0000 0.00
Face) 1/2" Ice 0.0000 0.00
1" lce 0.0000 0.00
2" lce 0.0000 0.00
4" Ice 0.0000 0.00
CCI-85FP-085125 B No  CaAa (Out Of 35'%6"-0' 1 No Ice 0.2083 0.00
Face) 1/2" Ice 0.2917 0.00
1" Ice 0.3750 0.00
2" Ice 0.5417 0.00
4" lce 0.8750 0.00
CCI-65FP-085125 c No CaAa (Out Of 35'6"- 0’ 2 No Ice 0.0000 0.00
Face) 1/2" Ice 0.0000 0.00
1" Ice 0.0000 0.00
2" lce 0.0000 0.00
4" Ice 0.0000 0.00
CCI-65FP-065125 A No  CaAa (Out Of 70'6" - 35'6" 1 No Ice 0.0000 0.00
Face) 112" Ice 0.0000 0.00
1" lce 0.0000 0.00
2" Ice 0.0000 0.00
4" Ice 0.0000 0.00
CCI-65FP-065125 B No  CaAa (Out Of 70'6" - 35'6" 1 No lce 0.2083 0.00
Face) 1/2" Ice 0.2917 0.00
1" lce 0.3750 0.00
2" Ice 0.5417 0.00
4" Ice 0.8750 0.00
CCI-65FP-065125 o} No  CaAa (Out Of 70'6" - 35'6" 2 No Ice 0.0000 0.00
Face) 1/2" Ice 0.0000 0.00
1" lce 0.0000 0.00
2" Ice 0.0000 0.00
4" |ce 0.0000 0.00
CCI-65FP-060100 A No  CaAa (Out Of 90'6" - 70'6" 1 No Ice 0.0000 0.00
Face) 172" Ice 0.0000 0.00
1" Ice 0.0000 0.00
2" Ice 0.0000 0.00
4" Ice 0.0000 0.00
CCI-65FP-060100 B No  CaAa (Out Of 90'6" - 70'6" 1 No Ice 0.1667 0.00
Face) 1/2" Ice 0.2500 0.00
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_Des?r}'btign Face Allow Comp?n_e_r? Placement
or Shield Type
- - Leg ) ] 1

CCI-65FP-060100 C No  CaAa (Out Of 90'6" - 70'6"
Face)

*hk

CCI-65FP-060100 A No  CaAa (Out Of 110' - 85'
Face)

CCI-65FP-060100 B No  CaAa (Out Of 110" - 85'
Face)

CCI-65FP-060100 C No  CaAa (Out Of 110' - 85'
Face)

"~ Total

Number

CaAa

s
0.3333
0.5000
0.8333
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.1667
0.2500
0.3333
0.5000
0.8333
0.0000
0.0000
0.0000
0.0000
0.0000

October 29, 2014
CCl BU No 845455

Waeight

__pif
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Page 15

Feed Line/Linear Appurtenances Section Areas
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Tower Tower Face Agr Ar CaAa
Sectio Elevation In Face
n ft it il i
L1 149'-144' A 0.000 0.000 0.000

B 0.000 0.000 0.000
C 0.000 0.000 0.000
L2 144'-139' A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L3 139'-134" A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L4 134'-129' A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L5 129'-124' A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L6 124-119' A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L7 119'-111'6" A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L8 111'6"-110'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L9 110'3"-108" A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L10 108'-107'9" A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L11 107'9"-107'6" A 0.000 0.000 0.000
B 0.000 0.000 0.000
C 0.000 0.000 0.000
L12 107'6"-107'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

CAAA
Out Face
lig
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.396

- _Weight_ N

K
0.00
0.00
0.03
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Tower Tower Face Ar Ar Cala
Sectio Elevation In Face

n ft s i N
C 0.000 0.000 0.000

L13 107'3"-102'3" A 0.000 0.000 0.000
B 0,000 0.000 0.000

C 0.000 0.000 0.000

L14 102'3"-97'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L15 97'3"-92'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

[ 0.000 0.000 0.000

L16 92'3"-90'6" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L17 90'6"-90'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L18 90'3"-88' A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L19 88'-87'9" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L20 87'9"-87'6" A 0,000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L21 87'6"-87'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L22 87'3"-82'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L23 82'3"-75'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L24 75'3"-74'9" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L25 74'9"-70'6" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L26 70'6"-70'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L27 70'3"-65'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

(e} 0.000 0.000 0.000

128 65'3"-60'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L29 60'3"-55'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L30 55'3"-50'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L31 50'3"-45'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L32 45'3"-39'9" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0.000

L33 39'9"-38'9" A 0.000 0,000 0.000
B 0.000 0.000 0.000

o} 0.000 0.000 0.000

L34 38'9"-35'6" A 0.000 0.000 0.000
B 0.000 0.000 0.000

C 0.000 0.000 0,000

L35 35'6"-35'3" A 0.000 0.000 0.000
B 0.000 0.000 0.000
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Caha

Out Face
i

0.000
0.000

" Weight

K
0.00
0.00
0.12
0.05
0.00
0.12
0.05
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149 Ft Monopole Tower Structural Analysis CCI BU No 845455
Project Number 933260, Application 263999, Revision 1 Page 17
Tower Tower Face Ar Ar CaAn CuAn Weight
Sectio Elevation In Face Out Face
n ft f lid lid _ K
C 0.000 0.000 0.000 0.000 0.00
L36 35'3"-30'3" A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 3.022 0.12
C 0.000 0.000 0.000 0.000 0.05
L37 30'3"-25'3" A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 3.022 0.12
C 0.000 0.000 0.000 0.000 0.05
L38 25'3"-20'3" A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 3.022 0.12
C 0.000 0.000 0.000 0.000 0.05
L39 20'3"-15'3" A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 3.022 0.12
C 0.000 0.000 0.000 0.000 0.05
L40 15'3"-10'3" A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 3.022 0.12
C 0.000 0.000 0.000 0.000 0.05
L41 10'3"-5'3" A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 3.022 0.12
C 0.000 0.000 0.000 0.000 0.05
142 5'3"-3" A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 3.022 0.12
C 0.000 0.000 0.000 0.000 0.05
L43 3"-0 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.151 0.01
[¢ 0.000 ~0.000 0.000 0.000 0.0

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Ar Ar CuAx CuAn Weight
Sectio Elevation or Thickness In Face Qut Face
n ft Leg in lid g F i K
L1 149'-144' A 0.897 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.03
L2 144'-139' A 0.893 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
o] 0.000 0.000 0.000 0.000 0.03
L3 139'-134' A 0.889 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
© 0.000 0.000 0.000 0.000 0.05
L4 134'-129' A 0.885 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.05
L5 129'-124' A 0.881 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.02
C 0.000 0.000 0.000 0.000 0.05
L6 124-119' A 0.877 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.747 0.07
C 0.000 0.000 0.000 0.000 0.05
L7 119'-111'6" A 0.871 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.584 0.37
C 0.000 0.000 0.000 0.000 0.08
L8 111'6"-110'3" A 0.867 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.931 0.06
C 0.000 0.000 0.000 0.000 0.01
L9 110'3"-108' A 0.866 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 2.292 0.11
C 0.000 0.000 0.000 0.000 0.02
L19 108'-107'9" A 0.865 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.263 0.01
C 0.000 0.000 0.000 0.000 0.00
L11 107'9"-107'6" A 0.864 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.263 0.01
C 0.000 0.000 0.000 0.000 0.00
L12 107'6"-107'3" A 0.864 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.263 0.01
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" Tower T‘(War
Sectio Elevation or
n : ft

Face  lce Ar
Thickness

o ff_

L13 107'3"-102'3" 0.861

L14 102'3"-97'3" 0.856
L15 97'3"-92'3" 0.851
L16 92'3"-90'6" 0.847
L17 90'6"-90'3" 0.846
L18 90'3"-88' 0.845
L19 88'-87'9" 0.844
L20 87'9"-87'6" 0.843
L21 87'6"-87'3" 0.843
L22 87'3"-82'3" 0.840
L23 82'3"-75'3" 0.832
L24 75'3"-74'9" 0.828
L25 74'9"-70'6" 0.824
L26 70'6"-70'3" 0.821
L27 70'3"-65'3" 0.818
L28 65'3"-60'3" 0.810
L29 60'3"-55'3" 0.802
L30 55'3"-60'3" 0.793
L31 50'3"-45'3" 0.784
L32 45'3"-39'9" 0.773
L33 39'9"-38'9" 0.766
L34 38'9"-35'6" 0.761

L35 35'6"-35'3" 0.756

m»om:bombombombombnm}ombombombombombom:bomJ:-Ombom:pom»om»ombombombom»ombog
o
[
S
o
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._CXAA_,__h

Out Face
ﬂ2

0.000
0.000
5.254
0.000
0.000
5.240
0.000
0.000
5.225
0.000
0.000
1.825

" Weight

K
0.00
0.00
0.24
0.05
0.00
0.24
0.05
0.00
0.24
0.05
0.00
0.08
0.02
0.00
0.01
0.00
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149 Ft Monopole Tower Structural Analysis CCI BU No 845455
Project Number 933260, Application 263999, Revision 1 Page 19
Tower Tower Face Ice Agr Ar CuAn CuAn Weight
Sectio Elevation or Thickness In Face Qut Face
n ft Leg in il id i i K
C 0.000 0.000 0.000 0.000 0.00
L36 35'3"-30'3" A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.147 0.22
C 0.000 0.000 0.000 0.000 0.05
L.37 30'3"-25'3" A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.147 0.22
C 0.000 0.000 0.000 0.000 0.05
L38 25'3"-20'3" A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.147 0.22
C 0.000 0.000 0.000 0.000 0.05
L39 20'3"-15'3" A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.147 0.22
C 0.000 0.000 0.000 0.000 0.05
L40 15'3"-10'3" A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.147 0.22
C 0.000 0.000 0.000 0.000 0.05
L41 10'3"-5'3" A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.147 0.22
(o} 0.000 0.000 0.000 0.000 0.05
L42 5'3"-3" A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 5.147 0.22
(o} 0.000 0.000 0.000 0.000 0.05
L43 30 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.257 0.01
B SR o p— - 0000 0000 0000  0.000 0.00
Feed Line Center of Pressure
Section Elevation CPx CP7 CPyx CP;
Ice Ice
ft __in n in in
L1 149'-144' 0.0000 0.0000 0.0000 0.0000
L2 144'-139' 0.0000 0.0000 0.0000 0.0000
L3 139'-134' 0.0000 0.0000 0.0000 0.0000
L4 134'-129' 0.0000 0.0000 0.0000 0.0000
L5 129'-124' 0.0000 0.0000 0.0000 0.0000
L6 124'-119' 0.1007 0.0581 0.1742 0.10086
L7 119'-111'6" 0.4416 0.2550 0.7059 0.4075
L8 111'6"-110'3" 0.4425 0.2555 0.7084 0.4090
L9 110'3"-108' 0.5790 0.3343 0.8987 0.5189
L10 108'-107'9" 0.5957 0.3439 0.9221 0.5324
L11 107'9"-107'6" 0.5958 0.3440 0.9225 0.5326
L12 107'6"-107'3" 0.5960 0.3441 0.9228 0.5328
L13 107'3"-102'3" 0.5977 0.3451 0.9265 0.5349
L14 102'3"-97'3" 0.6007 0.3468 0.9332 0.5388
L15 97'3"-92'3" 0.6036 0.3485 0.9395 0.5424
L16 92'3"-90'6" 0.6055 0.3496 0.9435 0.5447
L17 90'6"-90'3" 0.7477 0.4317 1.1343 0.6549
L18 90'3"-88' 0.7488 0.4323 1.1364 0.6561
L19 88'-87'9" 0.7498 0.4329 1.1385 0.6573
L20 87'9"-87'6" 0.7500 0.4330 1.1389 0.6575
L21 87'6"-87'3" 0.7502 0.4331 1.1393 0.6578
L22 87'3"-82'3" 0.6747 0.3895 1.0401 0.6005
L23 82'3"-75'3" 0.6121 0.3534 0.9565 0.5523
L24 75'3"-74'9" 0.6127 0.3537 0.9582 0.5532
.25 74'9"-70'6" 0.6138 0.3544 0.9585 0.5534
L26 70'6"-70'3" 0.6528 0.3769 0.9894 0.5712
L27 70'3"-65'3" 0.6542 0.3777 0.2916 0.5725
L28 65'3"-60'3" 0.6567 0.3792 0.9956 0.5748
L29 60'3"-55'3" 0.6592 0.3806 0.9990 0.5768
L30 55'3"-50'3" 0.6615 0.3819 1.0019 0.5784
L31 50'3"-45'3" 0.6638 0.3832 1.0042 0.5798
L32 45'3"-39'9" 0.6661 0.3846 1.0060 0.5808
L33 39'9"-38'9" 0.6661 0.3846 1.0060 0.5808
L34 38'9"-35'6" 0.6670 0.3851 1.0035 0.5794
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Section Elevation CPx CP; CPx CP;
lce lce
it in in in in
L35 35'6"-35'3" 0.6677 0.3855 1.0036 0.5795
L36 35'3"-30'3" 0.6688 0.3862 1.0039 0.5796
L37 30'3"-25'3" 0.6708 0.3873 1.0090 0.5826
L38 25'3"-20'3" 0.6728 0.3884 1.0140 0.5854
L39 20'3"-15'3" 0.6747 0.3895 1.0188 0.5882
L40 15'3"-10'3" 0.6765 0.3906 1.0235 0.5909
L41 10'3"-5'3" 0.6783 0.3916 1.0280 0.5935
L42 5'3"-3" 0.6800 0.3926 1.0324 0.5960
L3 30 06808 03931 10346 05074 _
Discrete Tower Loads |
Description Face Offset Offsets:  Azimuth Placement CaAa CrAns Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft? ft? K
# °
ft
SBNH-1D6565C w/ Mount A FromLeg  3.0000 0.0000 149 No lce 11.6828 9.8418 0.09
Pipe 0 172" 12.4043  11.3657 0.18
1 Ice 13.1351 12.9138 0.28
1"lce 14.6007 152672 0.52
2"lce 17.8748  20.1392 1.16
4" |ce
SBNH-1D6565C w/ Mount B FromLeg  3.0000 0.0000 149 No lce 11.6828 9.8418 0.09
Pipe o' 1/2" 124043  11.3657 0.18
1 Ice 13.1351 12.9138 0.28
1"lce 14.6007 152672 0.52
2"lce 17.8748  20.1392 1.16
4" Ice
AM-X-CD-16-65-00T-RET  C FromLeg  3.0000 0.0000 149 Nolce  8.4975 6.3042 0.07
w/ Mount Pipe 0 172" 9.1490 7.4790 0.14
1 Ice 9.7672 8.3676 0.21
1*lce  11.0311 10.1785 0.38
2"lce 13.6786  14.0237 0.87
4" Ice
7770.00 w/ Mount Pipe A FromLeg  3.0000 0.0000 149' Nolce 6.1194 4.2543 0.06
0 172" 6.6258 5.0137 0.10
1 Ice 7.1283 5.7109 0.16
1"lce  8.1643 7.1553 0.29
2"lce  10.3599  10.4117 0.66
4" Ice
7770.00 w/ Mount Pipe B FromLeg  3.0000 0.0000 149' Nolce 6.1194 4.2543 0.06
0 172" 6.6258 5.0137 0.10
1 Ice 7.1283 5.7109 0.16
1"lce  8.1643 7.1553 0.29
2"Ice 10.3599  10.4117 0.66
4" Ice
7770.00 w/ Mount Pipe c FromLeg  3.0000 0.0000 149' Nolce 6.1194 4.2543 0.06
o' 172" 6.6258 5.0137 0.10
1 Ice 7.1283 57109 0.16
1"lce  8.1643 7.15653 0.29
2"lce 10.3599  10.4117 0.66
4" |ce
(2) LGP21401 A FromLeg  3.0000 0.0000 149' Nolce 1.2880 0.2326 0.01
o' 12" 1.4453 0.3134 0.02
1 Ice 1.6112 0.4028 0.03
1lce  1.9690 0.6076 0.05
2"lce  2.7882 1.1210 0.14
4" lce
(2) LGP21401 B FromLeg  3.0000 0.0000 149 No lce  1.2880 0.2326 0.01
0 172" 1.4453 0.3134 0.02
1" Ice 1.6112 0.4028 0.03
1"lce  1.9690 0.6076 0.05
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Description Face Offset Offsets:  Azimuth Placement CaAa CaAa Weight

or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft f s K
# a
— — ft -
2"lce  2.7882 1.1210 0.14
4" |ce
(2) LGP21401 C From Leg 3.0000 0.0000 149" Nolce  1.2880 0.2326 0.01
0 1/2" 1.4453 0.3134 0.02
1 lce 1.6112 0.4028 0.03
1"lce  1.9690 0.6076 0.056
2"lce  2.7882 1.1210 0.14
4" Ice
(2) RBS 6102 A From Leg 3.0000 0.0000 149" No lce 28.4021 15.2887 0.73
0 1/2" 29.1081 15.8416 0.92
1’ Ice 29.8227 16.4031 1.13

1"lce 31.2779  17.5520 1.57
2"lce  34.2921 19.9535 2.56

4" Ice
(2) RBS 6102 B FromLeg  3.0000 0.0000 149" No lce 28.4021 15.2887 0.73
0' 1/2"  29.1081 15.8416 0.92
1 Ice 29.8227 16.4031 1.13

1"lce 31.2779  17.5520 1.57
2"lce 34.2921 19.9535 2.56

4" Ice
(2) RBS 6102 C FromLeg  3.0000 0.0000 149" No lce 28.4021 15.2887 0.73
) 112" 29.1081 15.8416 0.92
1! lce 29.8227  16.4031 1.13

1"lce 312779  17.5520 1.57
2"lce  34.2921 19.9535 2.56

4" Ice
DC6-48-60-18-8F A FromLeg  3.0000 0.0000 149 Nolce 1.2664 1.2664 0.02
0 1/2" 1.4564 1.4564 0.04
1 Ice 1.6575 1.6575 0.05
1"Ilce  2.0931 2.0931 0.10
2"lce  3.0975 3.0975 0.21
4" Ice
Side Arm Mount [SO 103- o} None 0.0000 149’ Nolce  9.5000 9.5000 0.22
3] 172" 11.8000 11.8000 0.32

lce 14,1000  14.1000 0.41
1"lce 18.7000  18.7000 0.60
2"lce 27.9000  27.9000 0.97

4" Ice
Side Arm Mount [SO 102- (& None 0.0000 147 No [ce  3.0000 3.0000 0.08
3] 172" 3.4800 3.4800 0.11
Ice 3.9600 3.9600 0.14
1"lce  4,9200 4.9200 0.20
2"|ce  6.8400 6.8400 0.32
4" Ice
4' x 2" Pipe Mount A FromlLeg  1.0000 0.0000 147 Nolce 0.7852 0.7852 0.03
o' 172" 1.0284 1.0284 0.04
0 Ice 1.2809 1.2809 0.04
1"lce  1.8136 1.8136 0.07
2"lce 31111 34111 0.17
4" Ice
4' x 2" Pipe Mount B FromlLeg  1.0000 0.0000 147 Nolce 0.7852 0.7852 0.03
0 172" 1.0284 1.0284 0.04
o' lce 1.2809 1.2809 0.04
1"lce  1.8136 1.8136 0.07
2"Ilce 31111 3.1111 0.17
4" Ice
4'x 2" Pipe Mount o] FromLeg  1.0000 0.0000 147" Nolce 0.7852 0.7852 0.03
0 12" 1.0284 1.0284 0.04
0 Ice 1.2809 1.2809 0.04
1"lce  1.8136 1.8136 0.07
2"lce 31111 31111 0.17
4" Ice
7770.00 w/ Mount Pipe A FromLeg  2.0000 0.0000 139 Nolce 6.1194 4.2543 0.06
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-De_scriptic')-h T Face Ofiset  Offsets:  Azimuth  Placement
or Type Horz Adjustmen
Leg Lateral t
Vert
ft ft
# 6
S =
o
1
7770.00 w/ Mount Pipe B FromLeg  2.0000 0.0000 139
o
1
7770.00 w/ Mount Pipe C FromLeg  2.0000 0.0000 139
o
1
(2) TMA DD 1900 with 850 A FromLeg  2.0000 0.0000 139
BYPASS 1)
1
(2) TMA DD 1900 with 850 B FromLeg  2.0000 0.0000 139"
BYPASS )
1
(2) TMA DD 1900 with 850 C FromlLeg  2.0000 0.0000 139
BYPASS 0
1
Side Arm Mount [SO 104- C None 0.0000 139
3]
4' x 2" Pipe Mount A FromLeg  2.0000 0.0000 139'
0
0
4'x 2" Pipe Mount B FromLeg  2.0000 0.0000 139
o
o
4' x 2" Pipe Mount C FromLeg  2.0000 0.0000 139'
o
o
*rk
APXV18-209014-C w/ A FromLeg  2.0000 0.0000 129'
Mount Pipe 0
3
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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" Ice
2" Ice
4" Ice
No Ice
172"
Ice
1" Ice
2" Ice
4" |ce
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
172"
lce
1" Ice
2" lce
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" Ice
4" Ice

No Ice
1/2"
Ice

1" Ice

2" Ice

. CAZ\,; ——

Front
id

6.6258
7.1283
8.1643
10.3599

6.1194
6.6258
7.1283
8.1643
10.3599

6.1194
6.6258
7.1283
8.1643
10.3599

0.3632
0.4776
0.6005
0.8723
1.5197

0.3632
0.4776
0.6005
0.8723
1.5197

0.3632
0.4776
0.6005
0.8723
1.5197

3.3000
4.1300
4.9600
6.6200
9.9400

0.7852
1.0284
1.2809
1.8136
31111

0.7852
1.0284
1.2809
1.8136
3.1111

0.7852
1.0284
1.2809
1.8136
3.1111

3.7218
4.1344
4.5608
5.5142
7.56453

October 29, 2014

CCI BU No 845455

—
Side

e

5.0137
5.7109
7.1553
10.4117

4.2543
5.0137
5.7109
7.1553
104117

4.2543

5.0137

5.7109

7.1553
10.4117

0.1749
0.2409
0.3156
0.4909
0.9451

0.1749
0.2409
0.3156
0.4909
0.9451

0.1749
0.2409
0.3156
0.4909
0.9451

3.3000
4.1300
4.9600
6.6200
9.9400

0.7852
1.0284
1.2809
1.8136
31111

0.7852
1.0284
1.2809
1.8136
3.1111

0.7852
1.0284
1.2809
1.8136
31111

3.3108
4.0170
4.6835
6.0665
9.0514

Page 22
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_‘_De_s-c%t_ior; o

APXV18-209014-C w/
Mount Pipe

APXV18-209014-C w/
Mount Pipe

LGP 13901

LGP 13901

LGP 13901

Side Arm Mount [SO 104-
3]

4' x 2" Pipe Mount

4' x 2" Pipe Mount

4' x 2" Pipe Mount

Hhk

BXA-800G80/6CF w/ Mount
Pipe

BXA-80080/6CF w/ Mount
Pipe

tnxTower Report - version 6.1.4.1

" Face  Offset

or Type
Leg
B From Leg
C From Leg
A From Leg
B From Leg
C From Leg
C None
A From Leg
B From Leg
Cc From Leg
A From Leg
B From Leg

Offsefs:

Horz
Lateral
Vert

3.0000

0"

3.0000

0

 Azimuth  Placement
Adjustmen
¢
ft

0.0000 129
0.0000 129'
0.0000 129'
0.0000 129'
0.0000 129
0.0000 129
0.0000 129'
0.0000 129'
0.0000 129
0.0000 120’
0.0000 120'

4" Ice
No Ice
1/2"
Ice
1" Ice
2" lce
4" Ice
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"
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" lce
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
172"
Ice
1" Ice
2" Ice
4" |ce

No lce
1/2"
Ice

1"Ice

2" Ice

4" |ce

No Ice
1/2"
Ice

Cahn
Front

f

3.7218
4.1344
4.5608
5.5142
7.5453

3.7218
4.1344
4.5608
5.5142
7.5453

0.5863
0.6923
0.8071
1.0624
1.6769

0.5863
0.6923
0.8071
1.0624
1.6769

0.5863
0.6923
0.8071
1.0624
1.6769

3.3000
4.1300
4.9600
6.6200
9.9400

0.7852
1.0284
1.2809
1.8136
31111

0.7852
1.0284
1.2809
1.8136
31111

0.7852
1.0284
1.2809
1.8136
3111

8.1428

8.7943

9.4136
10.6774
13.3246

8.1428
8.7943
9.4136

October 29, 2014
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Caha Weight
Side
s K
3.3108 0.04
4.0170 0.07
4.6835 0.1
6.0665 0.21
9.0514 0.52
3.3108 0.04
4.0170 0.07
4.6835 0.1
6.0665 0.21
9.0514 0.52
0.2800 0.01
0.3634 0.01
0.4554 0.02
0.6654 0.04
1.1891 0.09
0.2800 0.01
0.3634 0.01
0.4554 0.02
0.6654 0.04
1.1891 0.09
0.2800 0.01
0.3634 0.01
0.4554 0.02
0.6654 0.04
1.1891 0.09
3.3000 0.29
4.1300 0.32
4.9600 0.35
6.6200 0.41
9.9400 0.53
0.7852 0.03
1.0284 0.04
1.2809 0.04
1.8136 0.07
31111 0.17
0.7852 0.03
1.0284 0.04
1.2809 0.04
1.8136 0.07
31111 0.17
0.7852 0.03
1.0284 0.04
1.2809 0.04
1.8136 0.07
31111 0.17
5.6002 0.05
6.7764 0.11
7.6723 0.18
9.4817 0.34
13.3007 0.81
5.6002 0.05
6.7764 0.1
7.6723 0.18
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Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight

or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft f g K
# o
1"lce 10.6774 94817 0.34
2" lce  13.3246 13.3007 0.81
4" |ce
BXA-80080/6CF w/ Mount C From Leg 3.0000 0.0000 120 Noice 8.1428 5.6002 0.05
Pipe 0' 1/2" 8.7943 6.7764 0.1
0' Ice 9.4136 7.6723 0.18
1"lce 10,6774 9.4817 0.34
2" lce  13.3246 13,3007 0.81
4" |ce
HBXX-6517DS-A2M w/ A FromLeg  3.0000 0.0000 120' No lce  8.9758 6.9629 0.07
Mount Pipe 0' 12" 9.6473 8.1817 0.14
0 Ice 10.2909 9.1436 0.21

1"lce 11.5946  11.0219 0.40
2"lce 14.3212  15.0267 0.91

4" |ce
HBXX-6517DS-A2M w/ B FromLeg  3.0000 0.0000 120 Nolce 8.9758 6.9629 0.07
Mount Pipe 0 12" 9.6473 8.1817 0.14
0 lce 10.2909 9.1436 0.21

1"lce 11.5946  11.0219 0.40
2"lce 143212  15.0267 0.91

4" Ice
HBXX-6517DS-A2M w/ C FromLeg  3.0000 0.0000 120 Nolce 8.9758 6.9629 0.07
Mount Pipe 0 1/2" 9.6473 8.1817 0.14
o' Ice 10.2909 9.1436 0.21

1" lce 11.5946  11.0219 0.40
2"lce 14.3212  15.0267 0.91

4" Ice
SBNHH-1D65B w/ Mount A FromLeg  3.0000 0.0000 120 Nolce 8.6154 7.0840 0.08
Pipe 0 1/2" 9.2719 8.2754 0.15
0 Ice 9.8964 9.1876 0.22

1"lce 111702  11.0266 0.40
2"lce 13.8373  15.0669 0.91

4" Ice
SBNHH-1D65B w/ Mount B Fromleg  3.0000 0.0000 120 Nolce 8.6154 7.0840 0.08
Pipe 0 1/2" 9.2719 8.2754 0.156
0 Ice 9.8964 9.1876 0.22

1"lce 111702  11.0266 0.40
2"lce 13.8373  15.0669 0.91

4" Ice
SBNHH-1D65B w/ Mount C From Leg  3.0000 0.0000 120 Nolce 8.6154 7.0840 0.08
Pipe 0' 1/2" 9.2719 8.2754 0.15
0 Ice 9.8964 9.1876 0.22

1 lce 111702  11.0266 0.40
2"lce 13.8373  15.0669 0.91

4" Ice
RRH2X60-AWS A FromLeg  3.0000 0.0000 120 No lce  3.9569 1.8157 0.06
o 1/2" 42724 2.0752 0.08
0 Ice 4.5965 2.3603 0.11
1"Ilce 52705 2.9566 0.17
2"Ilce  6.7224 4.2529 0.35
4" Ice
RRH2X60-AWS B FromLeg  3.0000 0.0000 120 No lce  3.9569 1.8157 0.06
0 1/2" 42724 2.0752 0.08
0 Ice 4.5965 2.3603 0.11

1"ice 52705 2.9566 0.17
2"lce  6.7224 4.2529 0.35

4" Ice
RRH2X60-AWS C FromLeg  3.0000 0.0000 120 No lce  3.9569 1.8157 0.06
0 1/2" 42724 2.0752 0.08
0 Ice 4.5965 2.3603 0.11

1"lce  5.2705 2.9566 0.17
2"lce  6.7224 4.2529 0.35

4" ce
RRH2X60-PCS A FromLeg  3.0000 0.0000 1200 No lce  2.5667 2.0106 0.06
0 172" 2.7914 2.2184 0.08

tnxTower Report - version 6.1.4.1
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" Description

RRH2X60-PCS

RRH2X60-PCS

DB-T1-6Z-8AB-0Z

DB-T1-6Z-8AB-0Z

Sector Mount [SM 104-3]

(2) 6' x 2" Horizontal Mount

Pipe

(2) 6' x 2" Horizontal Mount
Pipe

(2) 8' x 2" Horizontal Mount

Pipe

(2) 4' x 2" Pipe Mount

(2) 4' x 2" Pipe Mount

(2) 4' x 2" Pipe Mount

tnxTower Report - version 6.1.4.1

C

Type

From Leg

From Leg

From Leg

From Leg

None

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

“Face  Offset  Offsels:
or
Leg

Horz
Lateral
Vert
ft
ft
ft
o

3.0000

0

3,0000

0

3.0000

o

3.0000

o

3.0000

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

120'

120

1200

120'

120°

120'

120

120

120

120'

120'

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" Ice
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" Ice
2" Ice
4" |ce
No Ice
172"
lce
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" lce
No Ice
1/2"
Ice
1" lce
2" Ice
4" Ice
No lce
172"
Ice
1" Ice
2" Ice
4" Ice
No Ice

T CaAa

Front
g

3.0247
3.56173
4.6062

2.5667
2.7914
3.0247
3.5173
4.6062

2.5667
2.7914
3.0247
3.5173
4.6062

5.6000
5.9154
6.2395
6.9136
8.3654

5.6000
59154
6.2395
6.9136
8.3654

30.0200
40.4800
50.9400
71.8600
113.7000

0.8000
1.2167
1.6444
2.5333
4.4444

0.8000
1.2167
1.6444
2.5333
4.4444

0.8000
1.2167
1.6444
2.5333
4.4444

0.7852
1.0284
1.2809
1.8136
31111

0.7852
1.0284
1.2809
1.8136
3.1111

0.7852

October 29, 2014
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" Caha Weight

Side
g

2.4349
2.8938
3.9152

2.0106
2.2184
2.4349
2.8938
3.9152

2.0106
2.2184
2.4349
2.8938
3.91562

2.3333
2.5580
2.7914
3.2840
4.3728

2.3333
2.5580
2.7914
3.2840
4.3728

30.0200
40.4800
50.9400
71.8600
113.7000

0.8000
12167
1.6444
2.5333
4.4444

0.8000
1.2167
1.6444
2.5333
4.4444

0.8000
1.2167
1.6444
2.5333
4.4444

0.7852
1.0284
1.2809
1.8136
31111

0.7852
1.0284
1.2809
1.8136
3.1111

0.7852

0.10
0.16
0.31

0.06
0.08
0.10
0.16
0.31

0.06

0.03

0.32
0.65
1.39

0.03
0.04
0.04
0.07
0.17

0.03
0.04
0.04
0.07
0.17

0.03
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Description Face Offset Offsets:  Azimuth Placement CaAn CrAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft id id K
ﬂ e
ft e = _ =
0 1/2" 1.0284 1.0284 0.04
0 lce 1.2809 1.2809 0.04
1"lce  1.8136 1.8136 0.07
2"lce 31111 31111 0.17
4" |ce
FO150-3 B FromLeg  1.0000 0.0000 80' Nolce 1.0896 1.0896 0.00
0 1/2" 1.3522 1.3522 0.01
0 Ice 1.6241 1.6241 0.02
1"lce  2.1956 2.1956 0.06
2"lce  3.6129 3.6129 0.17
4" lce
Pipe Mount [PM 601-1] B FromLeg  0.5000 0.0000 80" No lce  3.0000 0.9000 0.07
0 112" 3.7400 1.1200 0.08
0 Ice 4.4800 1.3400 0.09
1"lce  5.9600 1.7800 0.12
2"Ilce  8.9200 2.6600 0.18
4" |ce
Dishes
Descriplion Face Dish Offset Offsets:  Azimuth 3dB Elevation  Outside Aperfure  Weight
or Type Type  Horz Adjustment Beam Diameter Area
Leg Lateral Width
Vert )
- B ft & _ & Mt fl it K
MPRD2449 B Paraboloid From 1.0000 0.0000 80' 21667 Nolce 3.6870 0.04
w/Radome Leg 0' 1/2" lce  3.9761 0.06
o' 1"Ice  4.2651 0.08
2"lce  4.8433 0.12
4"Ilce  5.9996 0.20

Load Combinations

1 Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Ice
Dead+Wind 240 deg - No Ice
Dead+Wind 270 deg - No Ice
Dead+Wind 300 deg - No Ice
Dead+Wind 330 deg - No Ice
Dead+lce+Temp

Dead+Wind 0 deg+lce+Temp
Dead+Wind 30 deg+lce+Temp

PO RPN LOCONOGIAWN
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Comb. Description
No. o -
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+Wind 120 deg+ice+Temp
20 Dead+Wind 150 deg+lce+Temp
21 Dead+Wind 180 deg+lce+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+lce+Temp
24 Dead+Wind 270 deg+lce+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38  Dead+Wind 330 deg - Service - — .
Maximum Member Forces
Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. B Comb. K kip-ft kip-ft
L1 149 - 144 Pole Max Tension 14 0.00 0.00 0.00
Max. Compression 14 -8.95 -0.23 0.32
Max. Mx 5 -4.48 -58.92 0.10
Max. My 2 -4.48 -0.06 58.92
Max. Vy 5 10.30 -58.92 0.10
Max. Vx 2 -10.29 -0.06 58.92
Max. Torque 6 0.81
L2 144 - 139 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -9.36 -0.24 0.33
Max. Mx 5 -4.73 -111.21 0.14
Max. My 2 -4.73 -0.10 111.17
Max. Vy 5 10.62 -111.21 0.14
Max. Vx 2 -10.62 -0.10 111.17
Max. Torque 6 0.81
L3 139 - 134 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -10.89 -0.25 0.33
Max. Mx 5 -5.60 -171.69 0.18
Max. My 2 -5.60 -0.14 171.61
Max. Vy 5 12,10 -171.69 0.18
Max. Vx 2 -12.09 -0.14 171.61
Max. Torque 6 0.81
L4 134 -129 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -11.35 -0.26 0.33
Max. Mx 5 -5.92 -233.02 0.22
Max. My 2 -5.92 -0.18 232.90
Max. Vy 5 12.44 -233.02 0.22
Max. Vx 2 -12.43 -0.18 232.90
Max. Torque 6 0.80
L5 129 - 124 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -12.67 -0.27 0.32
Max. Mx 5 -6.74 -301.97 0.25
Max. My 2 -6.74 -0.22 301.81
Max. Vy 5 13.63 -301.97 0.25
Max. Vx 2 -13.62 -0.22 301.81
Max. Torque 6 0.80
L6 124 - 119 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -19.41 -0.71 0.53
Max. Mx 5 -8.98 -377.21 0.28
Max. My 2 -8.97 -0.31 377.02
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~ Sectio

n ft
No.

L7 119-111.6

L8 111.5 -
110.25

L9 110.25 - 108

.10 108 - 107.75

L1 107.75 -
107.5
L12 107.5 -
107.25
L13 107.25 -
102.25
L14 102.25 -
97.25
L15 97.25 -
92.25

Elevation Component

ponent  Condition
Type

Max. Vy
Max. Vx
Max. Torque
Pole Max Tension

Max. Compression

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

Max. Compression

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

Max. Compression

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

Max. Compression

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

Max. Compression

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

Max. Compression

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

Max. Compression

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

Max. Compression

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

Max. Compression

Max. Mx
Max. My

tnxTower Report - version 6.1.4.1

Force

K
20.06
-20.12

0.00
-19.97
-9.38
-9.37
20.37
-20.44

0.00

-21.56
-10.52
-10.51
21.07
-21.14

0.00

-23.86
-12.31
-12.31
22.09
-22.16

‘Major Axis

Moment
kip-tt
-377.21
-0.31

0.00
-0.85
-453.02
-0.13
-453.02
-0.13

0.00

-1.13
-613.67
0.26
-613.67
0.26

0.00

-1.13
-618.95

-618.95
0.27

0.00

-1.32
-725.70

-725.70
0.52

0.00

-1.51
-834.93
0.77
-834.93
0.77

0.00
-1.70

-946.61
1.02

October 29, 2014
CCI BU No 845455
Page 28

Minor Axis

Moment

_kip-ft

0.28
377.02
-1.26
0.00
0.46
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" Sectio Elevation Component o
n ft Type
No.
L16 92.25-90.5 Pole
L17 90.5-90.25 Pole
L18 90.25 - 88 Pole
L19 88 - 87.75 Pole
L20 87.75-87.5 Pole
L21 87.5-87.25 Pole
L22 87.25 - Pole
82.25
L23 82.25 - Pole
75.25
L24 75.25 - Pole
74.75

tnxTower Report - version 6.1.4.1

" Condition

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

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

Max. Torque

N _G_OV._ a

Load
_Comb.
5
2
13

p
14
5
2
5
2
13
1
14
5
2
5
2
13
1
14
5
2
5
2
13
1
14
5
2
5
2
13
1
14
5
2
5
2
13
1
14
5
2
5
2
13
1

14
5
2
5
2

13
1

- -
Toeooqn

ENEN)

N N
~NpIvan

Force

K
22.58
-22.64

0.00

0.00

-27.47
-16.22
-16.21
23.58
-23.65

0.00

-28.29
-15.84
-15.84
-24.10
-24.09

0.00

-30.59
-17.71
-17.71
-24.65
-24.64

October 29, 2014
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Major Axis  Minor Axis
Moment Moment
kip-ft kip-ft
-946.61 -1.38
1.02 047.88
-1.32
0.00 0.00
-1.77 -0.04
-986.27 -1.49
1.11 987.64
-986.27 -1.49
1.11 987.64
-1.32
0.00 0.00
-1.78 -0.05
-991.96 -1.50
112 993.34
-991.96 -1.50
1.12 993.34
-1.32
0.00 0.00
-1.86 -0.10
-1043.47 -1.65
1.23 1044.97
-1043.47 -1.65
1.23 1044.97
-1.33
0.00 0.00
-1.87 -0.10
-1049.22 -1.66
1.25 1050.73
-1049.22 -1.66
1.25 1050.73
-1.33
0.00 0.00
-1.88 -0.11
-1054.98 -1.68
1.26 1056.51
-1054.98 -1.68
1.26 1056.51
-1.33
0.00 0.00
-1.89 -0.11
-1060.75 -1.69
1.27 1062.29
-1060.75 -1.69
1.27 1062.29
-1.33
0.00 0.00
-2.09 -0.22
-1177.43 -2.01
1.52 1179.24
-1177.43 -2.01
1.52 1179.24
-1.35
0.00 0.00
-2.54 -0.48
-1236.95 -2.28
-2.89 -1238.71
1235.52 2.08
1.48 1238.57
1.56
0.00 0.00
-2.74 -0.59
-1358.64 -2.80
1.99 1360.35
1357.33 2.56
1.99 1360.35
1.57



149 Ft Monopole Tower Structural Analysis

Project Number 933260, Application 263999, Revision 1

" Sectio

n
NO'..
L25

L26

L27

L28

L29

L30

L31

L32

L33

‘Elevation
ft

74.75-70.5

70.5-70.25

70.25 -
65.25

65.25 -
60.25

60.25 -
55.25

55.25 -
50.25

50.25 -
4525

45.25 -
39.75

39.75 -
38.75

Corerone.nt
Type

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

o EOV.

Load
Comb.

SNNINO NN INO R 2

~NNMINGeR

INOR aAanNINvoR

= NN

NINvoR

Force

0.00
-31.79
-18.71
-18.71
-25.05
-25.04

0.00
-31.87
-18.79
-18.79
-25.06
-25.06

0.00

-33.44
-20.12
-20.11
-25.55
-25.54

0.00

-35.02
-21.47
-21.47
-26.02
-26.01

0.00

-36.62
-22.84
-22.83
-26.48
-26.47

0.00

-38.23
-24.22
-24.22
-26.92
-26.91

0.00

-39.86
-25.63
-25.63
-27.34
-27.34

0.00

-39.94
-25.71
-25.71
-27.36
-27.35

0.00

-43.66
-28.89
-28.89
-27.97
-27.96
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Major Axis  Minor Axis

Moment
kip-ft
0.00
-2.90

-1464.07
243

1462.86
243

0.00
-2.91
-1470.32
246
1469.13
2.46

0.00

-3.10
-1596.67
2.97
1595.59
2.97

0.00

-3.30
-1725.39
3.49
1724.43
3.49

0.00

-3.50
-1856.43
4,00
1855.58
4.00

0.00

-3.70
-1889.71
4.51
1988.98
4.51

0.00

-3.90
-212517
5.02
2124.55
5.02

0.00

-3.91
-2132.00
5.05
2131.38
5.05

0.00

-4.17
-2304.70
5.69
2304.23
5.69

Moment
kip-ft
0.00

-1.27
-5.89
2134.25
5.36
2134.25
-1.68
0.00

2307.06
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Sectio
n
No.

L34

L35

L36

L37

L38

L39

L40

L41

L42

" Elevation

ft

38.76-35.5

35.5-35.25

35.25-
30.25

30.25 -
25.25

25.25 -
20.25

20.25 -
156.25

16.25 -
10.25

10.25-5.25

5.25-0.25

Component
Type

Pole

Pole

Pole

Pole

Pole

Pole

Pole

Pole

Pole

tnxTower Report - version 6.1.4.1

Condition

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

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

Max. Torque

Gov.
Load
_Comb.

NOR_,NMNINOR =N

BN SN

Force

K

0.00
-44.86
-29.95
-29.95
-28.23
-28.22

0.00
-44.95
-30.04
-30.04
-28.24
-28.23

0.00

-46.81
-31.68
-31.68
-28.62
-28.61

0.00
-48.69
-33.35
-33.34
-29.00
-28.99

0.00

-50.60
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Major Axis
Moment
kip-ft

0.00
-4.30
-2395.89
6.02
2395.48
6.02

0.00
-4.31
-2402.93
6.04
2402.54
6.04

0.00

-4.51
-2544.90
6.55
2544.60
6.55

0.00

-4.72
-2688.73
7.06
2688.55
7.06

0.00

-4.94
-2834.44
7.57
2834.35
7.57

0.00

-5.16
2982.00
8.07
2982.00
8.07

0.00

-5.38
3131.48
8.57
3131.48
8.57

0.00
-5.60
3282.75
9.07
3282.75
9.07

0.00
-5.83
3435.81
9.57
3435.81
9.57

Minor Axis
Moment
kip-ft
-1.71
0.00
-1.49
-6.88
2398.30
6.25
2398.30
-1.73
0.00
-1.50
-6.91
2405.35
6.28
2405.35
-1.73
0.00

-1.62
-7.43
2547.39
6.74
2547.39
-1.76
0.00

-1.74
-7.95
2691.31

-2.12
8.59
3134.16
8.59
3134.16
-1.86
0.00
-2.25
9.04
3285.41
9.04
3285.41
-1.88
0.00
-2.38
9.50
3438.44
9.50
3438.44
-1.91
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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
L43 025-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -58.52 -5.84 -2.39
Max. Mx 11 -42.08 3443.51 9.52
Max. My 2 -42.08 9.59 3446.14
Max. Vy 11 -30.82 3443.51 9.52
Max. Vx 2 -30.81 9.59 3446.14
Max. Torque 2 -1.91
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
: Comb.
Pole Max. Vert 14 58.52 -0.00 -0.00
Max. Hy 11 42.08 30.82 0.10
Max. H, 2 42.08 0.11 30.81
Max. My 2 3446.14 0.11 30.81
Max. M, 5 3443.19 -30.78 -0.10
Max. Torsion 8 1.90 -0.09 -30.77
Min. Vert 2 42.08 0.11 30.81
Min. Hy 5 42.08 -30.78 -0.10
Min. H, 8 42.08 -0.09 -30.77
Min. M 8 -3444.08 -0.09 -30.77
Min. M, 11 -3443.51 30.82 0.10
Min. Torsion 2 -1.91 0.11 30.81
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K S ¢ - kip-ft kip-ft kip-ft
Dead Only 42.08 0.00 0.00 0.53 -1.48 0.00
Dead+Wind 0 deg - No Ice 42.08 -0.11 -30.81 -3446.14 9.59 1.91
Dead+Wind 30 deg - No Ice 42,08 15.28 -26.61 -2977.85 -1711.43 1.51
Dead+Wind 60 deg - No Ice 42.08 26.58 -15.31 -1713.13 -2974.91 0.72
Dead+Wind 90 deg - No Ice 42.08 30.78 0.10 10.57 -3443.19 -0.26
Dead+Wind 120 deg - No Ice 42.08 26.71 15.49 1732.62 -2988.05 -1.19
Dead+Wind 150 deg - No Ice 42.08 15.47 26.72 2989.59 -1731.02 -1.80
Dead+Wind 180 deg - No Ice 42.08 0.09 30.77 3444.08 -10.89 -1.90
Dead+Wind 210 deg - No Ice 42.08 -15.31 26.59 2977.31 1711.17 -1.51
Dead+Wind 240 deg - No Ice 42.08 -26.62 15.31 1714.27 2975.44 -0.72
Dead+Wind 270 deg - No Ice 42.08 -30.82 -0.10 -9.52 3443.51 0.25
Dead+Wind 300 deg - No Ice 42.08 -26.74 -15.50 -1732.57 2986.81 1.18
Dead+Wind 330 deg - No Ice 42.08 -15.49 -26.75 -2991.41 1729.70 1.80
Dead+Ice+Temp 58.52 0.00 0.00 2.39 -5.84 -0.00
Dead+Wind 0 58.52 -0.02 -7.26 -823.82 -3.87 0.55
deg+lce+Temp
Dead+Wind 30 58.52 3.60 -6.27 -711.85 -416.85 0.45
deg+lcetTemp
Dead+Wind 60 58.52 6.27 -3.61 -408.86 -719.87 0.24
degtice+Temp
Dead+Wind 90 58.52 7.25 0.02 4.30 -831.95 -0.03
deg+lce+Temp
Dead+Wird 120 58.52 6.30 3.64 417.19 -722.43 -0.30
deg+lce+Temp
Dead+Wind 150 58.52 3.64 6.29 718.73 -420.57 -0.49
deg+lce+Temp
Dead+Wind 180 58.52 0.02 7.25 827.99 -7.69 -0.54
deg+lce+Temp
Dead+Wind 210 58.52 -3.61 6.26 716.36 405.52 -0.45
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Load Vertical Shear, Shear, Overturning Overturning Torque

Combination Moment, My Moment, M,

S K K K kip-ft kip-ft kip-ft
Dead+Wind 240 58.52 -6.28 3.61 413.74 708.72 -0.25
deg+lce+Temp
Dead+Wind 270 58.52 -7.26 -0.02 0.57 820.75 0.03
deg+lce+Temp
Dead+Wind 300 58.52 -6.30 -3.65 -412.55 710.88 0.30
deg+ice+Temp
Dead+Wind 330 58.52 -3.65 -6.30 -714.52 409.00 0.49
deg+lce+Temp
Dead+Wind 0 deg - Service 42.08 -0.04 -10.66 -1193.62 2.32 0.67
Dead+Wind 30 deg - Service 42.08 5.29 -9.21 -1031.37 -593.95 0.53
Dead+Wind 60 deg - Service 42.08 9.20 -5.30 -593.19 -1031.70 0.25
Dead+Wind 90 deg - Service 42.08 10.65 0.03 4.01 -1193.95 -0.09
Dead+Wind 120 deg - 42.08 9.24 5.36 600.64 -1036.26 -0.42
Service
Dead+Wind 150 deg - 42.08 5.35 9.25 1036.15 -600.75 -0.63
Service
Dead+Wind 180 deg - 42.08 0.03 10.65 1193.61 -4.77 -0.66
Service
Dead+Wind 210 deg - 42.08 -5.30 9.20 1031.88 591.86 -0.52
Service
Dead+Wind 240 deg - 42.08 -9.21 5.30 594.28 1029.88 -0.25
Service
Dead+Wind 270 deg - 42.08 -10.66 -0.03 -2.95 1192.05 0.09
Service
Dead+Wind 300 deg - 42.08 -9.25 -5.36 -599.93 1033.82 0.41
Service
Dead+Wind 330 deg - 42.08 -5.36 -9.26 -1036.07 598.28 0.63
Service — e e e e = ===

Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Ermor
Comb. K K K K K K

1 0.00 -42.08 0.00 0.00 42.08 0.00 0.000%

2 -0.11 -42.08 -30.81 0.11 42.08 30.81 0.000%

3 15.28 -42.08 -26.61 -15.28 42.08 26.61 0.000%

4 26.58 -42.08 -15.31 -26.58 42.08 15.31 0.000%

5 30.78 -42.08 0.10 -30.78 42.08 -0.10 0.000%

6 26.71 -42.08 15.49 -26.71 42.08 -15.49 0.000%

7 15.47 -42.08 26.72 -15.47 42.08 -26.72 0.000%

8 0.09 -42.08 30.77 -0.09 42.08 -30.77 0.000%

9 -15.31 -42.08 26.59 15.31 42.08 -26.59 0.000%

10 -26.62 -42.08 15.31 26.62 42.08 -15.31 0.000%

11 -30.82 -42.08 -0.10 30.82 42.08 0.10 0.000%

12 -26.74 -42.08 -15.50 26.74 42.08 15.50 0.000%

13 -15.49 -42.08 -26.75 15.49 42.08 26.75 0.000%

14 0.00 -58.52 0.00 -0.00 58.52 -0.00 0.000%

15 -0.02 -58.52 -7.26 0.02 58.52 7.26 0.000%

16 3.60 -58.52 -6.27 -3.60 58.52 6.27 0.000%

17 6.27 -58.52 -3.61 -6.27 58.52 3.61 0.000%

18 7.25 -58.52 0.02 -7.25 58.52 -0.02 0.000%

19 6.30 -58.52 3.64 -6.30 58.52 -3.64 0.000%

20 3.64 -58.52 6.29 -3.64 58.52 -6.29 0.000%

21 0.02 -58.52 7.25 -0.02 58.52 -7.25 0.000%

22 -3.61 -58.52 6.26 3.61 58.52 -6.26 0.000%

23 -6.28 -58.52 3.61 6.28 58.52 -3.61 0.000%

24 -7.26 -58.52 -0.02 7.26 58.52 0.02 0.000%

25 -6.30 -58.52 -3.65 6.30 58.52 3.65 0.000%

28 -3.65 -58.52 -6.30 3.65 58.52 6.30 0.000%

27 -0.04 -42.08 -10.66 0.04 42.08 10.66 0.000%

28 5.29 -42.08 -9.21 -5.29 42.08 9.21 0.000%

29 9.20 42.08 -5.30 -9.20 42.08 5.30 0.000%

30 10.65 42.08 0.03 -10.65 42.08 -0.03 0.000%

31 9.24 42.08 5.36 -9.24 42.08 -5.36 0.000%

32 5.35 42.08 9.25 -5.35 42.08 -9.25 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. K K K K. K K -
33 0.03 -42.08 10.65 -0.03 42.08 -10.65 0.000%
34 -5.30 -42.08 9.20 5.30 42.08 -9.20 0.000%
35 -9.21 -42.08 5.30 9.21 42.08 -5.30 0.000%
36 -10.66 -42.08 -0.03 10.66 42,08 0.03 0.000%
37 -9.25 -42.08 -5.36 9.25 42.08 5.36 0.000%
38 -536 4208 -9.26 536 42.08 9.26 0.000%

Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance

1 Yes 4 0.00000001 0.00000001
Yes 5 0.00000001 0.00030920

3 Yes 6 0.00000001 0.00028628
4 Yes 6 0.00000001 0.00027923
5 Yes 5 0.00000001 0.00008934
6 Yes 6 0.00000001 0.00027741
7 Yes 6 0.00000001 0.00029170
8 Yes 5 0.00000001 0.00041641
9 Yes 6 0.00000001 0.00027539
10 Yes 6 0.00000001 0.00028214
11 Yes 5 0.00000001 0.00018020
12 Yes 6 0.00000001 0.00028927
13 Yes 6 0.00000001 0.00027537
14 Yes 4 0.00000001 0.00040252
15 Yes 6 0.00000001 0.00016829
16 Yes 6 0.00000001 0.00020400
17 Yes 6 0.00000001 0.00020307
18 Yes 6 0.00000001 0.00016950
19 Yes 6 0.00000001 0.00020435
20 Yes 6 0.00000001 0.00020580
21 Yes 6 0.00000001 0.00016871
22 Yes 6 0.00000001 0.00020046
23 Yes 6 0.00000001 0.00020129
24 Yes 6 0.00000001 0.00016707
25 Yes 6 0.00000001 0.00020193
26 Yes 6 0.00000001 0.00020066
27 Yes 5 0.00000001 0.00007930
28 Yes 5 0.00000001 0.00066531
29 Yes 5 0.00000001 0.00063264
30 Yes 5 0.00000001 0.00004362
31 Yes 5 0.00000001 0.00062493
32 Yes 5 0.00000001 0.00068901
33 Yes 5 0.00000001 0.00008592
34 Yes 5 0.00000001 0.00061473
35 Yes 5 0.00000001 0.00064455
36 Yes 5 0.00000001 0.00004738
37 Yes 5 0.00000001 0.00067515
38 Yes 5 0.00000001  0.00061448

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
ft in Comb. . :

L1 149 - 144 32.898 32 2.1398 0.0053
L2 144 - 139 30.665 32 2.1225 0.0047
L3 139 -134 28.463 32 2.0829 0.0043
L4 134 -129 26.312 32 2.0234 0.0038
L5 129 -124 24.233 32 1.9465 0.0034

tnxTower Report - version 6.1.4.1
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Section Elevation Horz, Gov. Tilt Twist
No. Deflection Load
ft in Comb. e ¢
L6 124 -119 22.243 32 1.8541 0.0031
L7 119-111.5 20.356 32 1.7486 0.0027
L8 115.25-110.25 19.018 32 1.6588 0.0024
L9 110.25 - 108 17.315 32 1.5804 0.0021
L10 108 - 107.75 16.584 32 1.5220 0.0020
L11 107.75-107.5 16.505 32 1.51567 0.0019
L12 107.5-107.25 16.426 32 1.5094 0.0019
L13 107.25 - 102.25 16.347 32 1.5060 0.0019
L14 102.25 - 97.25 14.807 32 1.4337 0.0017
L15 97.25 - 92.25 13.347 32 1.3545 0.0016
L16 92.25-90.5 11.972 32 1.2713 0.0014
L17 90.5-90.25 11.512 32 1.2413 0.0014
L18 90.25 - 88 11.447 32 1.2370 0.0013
L19 88 -87.75 10.874 32 1.1973 0.0013
L20 87.75-87.5 10.811 32 1.1938 0.0013
L21 87.5-87.25 10.749 32 1.1903 0.0013
L22 87.25-82.25 10.686 32 1.1862 0.0013
L23 82.25-75.25 9.486 32 1.1062 0.0011
L24 79.75-74.75 8.918 32 1.0644 0.0011
L25 74.75-70.5 7.825 32 1.0194 0.0010
L26 70.5-70.25 6.948 32 0.9505 0.0009
L27 70.25 - 65.25 6.898 32 0.9471 0.0009
L28 65.25 - 60.25 5.944 32 0.8752 0.0008
L29 60.25 - §5.25 5.065 32 0.8028 0.0007
L30 55.25 - 50.25 4,263 32 0.7301 0.0006
L31 50.25 - 45.25 3.537 32 0.6571 0.0006
L32 45.25 - 38.75 2.888 31 0.5810 0.0005
L33 45 - 38.75 2.858 31 0.5772 0.0005
L34 38.75-35.5 2.132 31 0.5258 0.0004
L35 355-35.25 1.789 31 0.4823 0.0004
L36 35.25 - 30.25 1.764 31 0.4790 0.0004
L37 30.25 - 25.25 1.299 31 0.4100 0,0003
L38 25.25-20.25 0.905 31 0.3427 0.0003
L39 20.25-15.25 0.581 31 0.2746 0.0002
L40 15.25-10.25 0.329 31 0.2071 0.0002
L41 10.25-5.25 0.148 31 0.1390 0.0001
L42 5.25-0.25 0.038 31 0.0701 0.0001
L43 025-0 0.000 1 0.0000 0.0000
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in 2 ° ft
149 SBNH-1D6565C w/ Mount Pipe 32 32.898 2.1398 0.0053 9913
147 Side Arm Mount [SO 102-3] 32 32.003 21345 0.0051 9913
139 7770.00 w/ Mount Pipe 32 28.463 2.0829 0.0043 5758
129 APXV18-209014-C w/ Mount 32 24,233 1.9465 0.0035 3382
120 BXA-80080/6CF w/ Mount Pipe 32 20.724 1.7723 0.0028 2589
80’ MPRD2449 32 8974  1.0679  0.0011 4558
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
L - ft _in _ Comb. = ®
L1 149 - 144 94.661 13 6.1636 0.0151
L2 144 -139 88.248 7 6.1137 0.0135
L3 139 - 134 81.921 7 5.9997 0.0121
L4 134 - 129 75.742 7 5.8283 0.0109
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Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load

ft in Comb. ¢ _ A

L5 129 -124 69.768 7 5.6074 0.0098

L6 124 - 119 64.047 7 5.3417 0.0088

L7 119-111.5 58.622 7 5.0383 0.0077

L8 115.25-110.25 54773 13 4.7796 0.0067

L9 110.25-108 49.877 13 4.5540 0.0060

L10 108 - 107.75 47.774 13 4.3858 0.0055

L11 107.75-107.5 47.545 13 4.3678 0.0055

L12 107.5-107.25 47.317 13 4.3496 0.0055

L13 107.25-102.25 47.090 13 4.3398 0.0054

L14 102.25-97.25 42.661 13 4.1318 0.0049

L15 97.25-92.25 38.458 13 3.9037 0.0044

L16 92.25-90.5 34.501 13 3.6640 0.0040

L17 90.5-90.25 33.175 13 3.5777 0.0038

L18 90.25 - 88 32.988 13 3.5652 0.0038

L19 88 -87.75 31.337 13 3.4509 0.0036

L20 87.75-87.5 31.157 13 3.4409 0.0036

L21 87.5-87.25 30.977 13 3.4306 0.0036

L22 87.25-82.25 30.798 13 3.4190 0.0036

L23 82.25-75.25 27.341 13 3.1886 0.0032

L24 79.75-74.75 25.704 13 3.0681 0.0031

L25 74.75-70.5 22.556 13 2.9384 0.0029

L26 70.5-70.25 20.030 13 2.7401 0.0026

L27 70.25 - 65.25 19.887 13 2.7302 0.0026

L28 65.25 - 60.25 17.138 13 2.5234 0.0023

L29 60.25 - 55.25 14.606 13 2.3148 0.0021

L30 55.25- 50.25 12.293 13 2.1052 0.0019

L31 50.25-45.25 10.199 13 1.8950 0.0016

L32 45.25-39.75 8.330 13 1.6756 0.0014

L33 45-38.75 8.242 13 1.6646 0.0014

L34 38.75-35.5 6.150 13 1.5164 0.0012

L35 35.5-35.25 5.161 13 1.3912 0.0011

L36 35.25-30.25 5.088 13 1.3816 0.0011

L37 30.25-25.25 3.746 13 1.1826 0.0009

L38 25.25-20.25 2.609 13 0.9885 0.0008

L39 20.25-15.25 1.677 13 0.7922 0.0006

L40 15.25-10.25 0.949 13 0.5975 0.0004

L41 10.25-5.25 0.427 13 0.4009 0.0003

L42 525-0.25 0.111 13 0.2023 0.0001

L43 0.25-0 0.000 13 0.0096 0.0000

Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft - Comb. in - e

149 SBNH-1D6565C w/ Mount Pipe 13 94,661 6.1636 0.0153 3531

147 Side Arm Mount [SO 102-3] 13 92.090 6.1483 0.0147 3531

139' 7770.00 w/ Mount Pipe 7 81.921 5.9997 0.0124 2045

129 APXV18-209014-C w/ Mount 7 69.768 5.6074 0.0100 1197

Pipe

120 BXA-80080/6CF w/ Mount Pipe 7 59.680 5.1064 0.0082 913

80 _MPRD2448 13  25.866 13.0781 0.0031 1592

Compression Checks

Pole Design Data

tnxTower Report - version 6.1.4.1



149 Ft Monopole Tower Structural Analysis
Project Number 333260, Application 263999, Revision 1

" Section
No.

L1

L2

L3

L4

L5

L6

L7

L8

L9

L10
L11
L12

L13

L14

L15

Elevation

ft

149 - 148
148 - 147
147 - 146
146 - 145
145 - 144
144 - 143

143 - 142
142 - 141
141 - 140
140 - 139
139-138

138 - 137
137 - 136
136 - 135
135 -134
134 -133

133 -132
132 -131
131-130
130-129
129-128

128 - 127
127 - 126
126 -125
125-124
124 -123

123 -122
122 -121
121 -120
120 - 119
119-117.75
117,75 -116.5
116.5-1156.25
115.25-111.5
116.25-111.5

111.5-110.25
110.25 -
109.125
109.125-108
108 - 107.75
(10)
107.75 - 107.5
(1
107.5-107.25
(12)
107.25 -
106.25
106.25 -
105.25
105.25 -
104.25
104.25 -
103.25
103.25 -
102.25
102.25 -
101.25
101.25 -
100.25
100.25 - 99.25
99.25 - 98.25
98.25 - 97.25
97.25-96.25

Size

TP23.8649x23x0.1875

TP24.7299x23.8649x0.187
5

TP25.5948x24.7299x0.187
5

TP26.4597x25.5948x0.187
5

TP27.3247x26.4597x0.187
5

TP28.1896x27.3247x0.187
5

TP29.487x28.1896x0.1875

TP29.3283x28.4633x0.218
8

TP29.7175x29.3283x0.218
8

TP29.7607x29.7175x0.231
3
TP29.804x29.7607x0.2313
TP29.8472x29.804x0.4375

TP30.7122x29.8472x0.431
3

TP31.5772x30.7122x0.418
8

TP32.4421x31.6772x0.418

tnxTower Report - version 6.1.4.1

5

5

76"

5

213"

3"

3n

5

5'

5

o

o

0"

I

Kir

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

ksi

39.000
39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
38.953
38.823
38.694
38.307
39.000

39.000
39.000

39.000
39.000

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000

39.000
39.000

. }_:E_

in’
13.6792
13.7822
13.8851
13.9881
14.0910
14,1940

14.2969
14.3999
14.5028
14.6058
14.7087

14.8117
14.9146
15.0176
15.1205
15.2235

15.3264
15.4294
16.5323
16,6353
15.7382

15.8412
15.9441
16.0471
16.1500
16.2530
16.3559
16.4589
16.5618
16.6647
16.7934
16.9221
17.0508
17.4369
20.0610

20.2111
20.3462

20.4813
21.6743

21.7060
40.8391
40.5010
40,7378
40.9746
412114
41.4482
40.4933
40.7233
40,9532
41.1831

41.4130
41,6430

October 29, 2014

CCI BU No 845455
Page 37
Actual  Allow. Ratio

P P, P

K K P,
-4.14 53349  0.008
-4.19 537.51  0.008
-4.38 54152  0.008
-4.43 54553  0.008
-4.48 549.55  0.008
-4.53 55357  0.008
-4.58 557.58  0.008
-4.63 561.60  0.008
-4.68 565.61  0.008
-4.73 569.63  0.008
-5.35 57364  0.009
-5.41 577.65  0.009
-5.47 581.67  0.009
-5.54 585.68  0.009
-5.60 589.70  0.009
-5.66 593.72  0.010
-5.73 597.73  0.010
-5.79 601.75  0.010
-5.86 605.76  0.010
-5.92 609.77  0.010
-6.44 613.79  0.010
-6.52 617.80  0.011
-6.59 621.82  0.011
-6.67 625.84  0.011
6.74 629.85  0.011
-6.82 633.87  0.011
-6.91 637.88  0.011
-6.99 641.89  0.011
-7.07 64591  0.011
-8.99 $49.92  0.014
9.12 654.15  0.014
-9.25 656.98  0.014
-9.37 659.77  0.014
-4.67 667.95  0.007
-5.31 782.38  0.007
-10.14 788.23  0.013
-10.28 79350  0.013
-10.42 798.77  0.013
-10.47 84530  0.012
-10.50 846.53  0.012
1055 159272 0.007
1072 1579.54  0.007
-10.89 158878  0.007
-11.06  1598.01  0.007
-11.24  1607.24  0.007
11.41 161648  0.007
1159  1579.24  0.007
-11.76  1588.21  0.007
-11.94 159717  0.007
41212  1606.14  0.008
-12.30 161511  0.008
12,48 162408  0.008



149 Ft Monopole Tower Structural Analysis

Project Number 933260, Application 263999, Revision 1

“Section  Elevation

No.

L16
L17

L18

L19
L20
L21

L22

L23

L24

L25

L26

L27

L28

L29

L30

L34

L32

L33

ft

96.25 - 95.25
95.25 - 94.25
94,25 - 93.25
93.25 - 92.25
92,25 - 90.5
(16)
90.5 - 90.25
)
90.25 - 89.125

89.125 - 88
88 - 87.75 (19)

87.75-87.5
(20)

87.5-87.25
(21)

87.25 - 86.25

86.25 - 85.25
85.25 - 84.25
84.25-83.25
83.25 - 82.25
82.25 - 81
81-79.75
79.75-75.25
79.75-75.25
75.25-74.75

71.5625 - 70.5
70.5 - 70.25
(26)
70.25 - 69.25

69.25 - 68.25
68.25 - 67.25
67.25 - 66.25
66.25 - 65.25
65.25 - 64.25
64.25-63.25
63.25 - 62.25
62.25 - 61.25
61.25 - 60.25
60.25 - 59.25
59.25 - 58.25
58.25 - 57.25
57.25 - 56.25
56.25 - 65.25
55.25 - 64.25

54.25 - 63.25
53.256-52.25
52.25-51.25
51.25-50.25
50.25 - 49.25

49.25 - 48.25
48.25-47.25
47.25-46.25
46.25 - 45.25
45.25-45
45-39.75
45-39.75

TP32.7449x32.4421x0.412
TP32.7881 X352.7449x0,41 2
TP33.1 773x3:2.7881x0.41 2
TP33.2206x33.1773x0.531
TP33.2638X3%.2206X0.51 8
TP33.3071X3Z3.2638X0.456

TP34.1721x33.3071x0.468
8

TP35.383x34.1721x0.4563

TP35.0319x34.167x0.5063

TP35.767x35.0319x0.5063

TP35.8103x35.767x0.6063

TP36.6752x35.8103x0.581
3

TP37.54x36.6752x0.5813

TP38.4049x37.54x0.5813

TP39.2698x38.4049x0.581
3

TP40.1346x39.2698x0.556
3

TP41.086x40.1346x0.5563

TP40.6966x39.6154x0.65

tnxTower Report - version 6.1.4.1

7

5

43"

5

5

5

58"

6'3"

~

u

o

0

o

o

o

0.0
0.0

0.0

0.0
0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

39.000
39.000
39.000
39.000
39.000

39.000
39.000

39.000
39.000

39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000

39.000
39.000

39.000
39.000

39.000

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000
39.000
39.000

in”

41.8729
42,1028
42,3327
42.5627
42.3320

42.3886
42.6434

42.8982
55.1204

53.9152
47.5725
49.1147

49.3721
49.6294
49.8868
50,1442
49,1383
49.4514
50.5787
55.3381
55.4771
55.7724

56.06877

56.3631

56.6584
67.7409

65.3127

65.6319
65.9510
66.2701
66.5892
66.9083
67.2274
67.5466
67.8657
68.1848
68.5039
68.8230
69.1421
69.4613
69.7804
70.0995

70.4186
70.7377
71.0569
71.3760
68.6556

68.9610
69.2663
69.5717
69.8771
69,9635
71.5568
82.2632

A

 Actual
P
K

-12.66
-12.84
-13.03
-13.21
-13.53

-13.59
-13.79

-14.00
-14.07

-14.13
-14.18
-14.38

-14.59
-14.79
-15.00
-15.21
-15.47
-15.83
-8.42
-17.70
-17.70
-17.95

-18.20
-18.45

-18.71
-18.78

-19.04

-19.30
-19.57
-19.84
-20.11
-20.38
-20.65
-20.92
-21.19
-21.46
-21.73
-22.00
-22.28
-22.55
-22.83
-23.11

-23.38
-23.66
-23.94
-24.22
-24.50

-24.78
-25.06
-25.34
-25.63
-25.70
-13.33
-15.22

October 29, 2014

CCI BU No 845455
Page 38
" Allow.  Ratio
P. P
K P,

1633.04 0.008
1642.01 0.008
1650.98 0.008
1659.94 0.008
1650.95 0.008
1653.15 0.008
1663.09 0.008
1673.03 0.008
2149.69 0.007
2102.69 0.007
1855.33 0.008
1915.47 0.008
1925.51 0.008
1935.55 0.008
1945.59 0.008
1955.62 0.008
1916.39 0.008
1928.61 0.008
1972.57 0.004
2158.19 0.008
2163.61 0.008
2175.12 0.008
2186.64 0.008
2198.16 0.008
2209.68 0.008
2641.90 0.007
2547.20 0.007
2559.64 0.008
2572.09 0.008
2584.53 0.008
2596.98 0.008
2609.42 0.008
2621.87 0.008
2634.32 0.008
2646.76 0.008
2659.21 0.008
2671.65 0.008
2684.10 0.008
2696.54 0.008
2708.99 0.008
272143 0.008
2733,88 0.008
2746.33 0.009
2758.77 0.009
2771.22 0.009
2783.66 0.009
2677.57 0.009
2689.48 0.009
2701.39 0.008
2713.30 0.009
2725.21 0.009
2728.19 0.009
2790.72 0.005
3208.27 0.005



149 Ft Monopole Tower Structural Analysis

Project Number 933260, Application 263999, Revision 1

Section
No.

L34

L35

L36

L37

L38

L39

L40

L41

L42

L43

Elevation  Size

ft

39.75-38.75

38.75 -
37.6667
37.6667 -
36.5833
36.5833 - 35.5
35.56-35.25
(35)
35.25-34.25
34.25-33.25
33.25-32.25
32.25-31.25
31.25-30.25
30.25-29.25
29.25 - 28.25
28.25-27.25
27.25-26.25
26.25-25.25
2525-24.25
24.25-23.25
23.25-22.25
22.25-21.25
21.25-20.25
20.25-19.25

19.25-18.256
18.25-17.26
17.25-16.256
16.25-15.26
156.25-14.256
14.25-13.25
13.256-12.25
12.25-11.26
11.25-10.25
10.25-9.25

9.25-8.25
8.25-7.25
7.25-6.25
6.25-525
5.25-425
4.25-325
3.25-2.25
2.25-1.25
1.25-0.25
0.25 - 0 (43)

TP41.2588x40.6966x0.662
5

TP41.3021x41.2588x0.662
5
TP42.167x41.3021x0.6375

TP43.032x42.167x0.65
TP43.8969x43.032x0.6375

TP44.7619x43.8969x0.637
5

TP45.6268x44.7619x0.625

TP46.4918x45.6268x0.612
5

TP47.3568x46.4918x0.625

TPA47.4x47.3568x0.625

5

5

3"

o

0

K

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Fa

ksi

39.000
39.000

39.000

39.000
39,000

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39,000
39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000

in’

October 29, 2014

A Actual

82.6201  -28.89
84.5767 -29.24

84.9708  -29.59

85.3649  -29.95
85.4558  -30.04

82.6317  -30.35
82.9817  -30.68
83.3318  -31.01
836818  -31.34
84,0318 -31.68
86.0106  -32.01
86.3675  -32.34
86.7244  -32.67
87.0813  -33.01
87.4382 -33.34
86.1321  -33.68
864821  -34.01
86,8321 -34.35
87.1822  -34.69
87.6322  -35.03
87.8822  -35.37

88.2323  -35.71
88.6823  -36.05
88.9323  -36.39
89.2824  -36.73
87.8097  -37.08
88.2429  -37.42
88.5861  -37.77
88.9292  -38.11
89.2724  -38.46
87.8476  -38.81

88.1839  -39.16
88,5202  -39.51
88.8565  -39.86
80.1928  -40.21
91.3314  -40.56
91.6746  -40.92
92.0178  -41.27
92.3609  -41.62
92,7041  -41.98
92,7899  -42.08

CCI BU No 845455
Page 39
Allow. Ratio
P, P
K P,
3222.18 0.009
3298.49 0.009
3313.86 0.009
3329.23  0.009
3332.78 0.009
3222.64 0.009
3236.29 0.009
3249.94 0.010
3263.59 0.010
3277.24 0.010
3354.42 0.010
3368.33 0.010
3382.25  0.010
3396.17 0.010
3410.09  0.010
3359.15 0.010
3372.80 0.010
3386.45 0.010
3400.10 0.010
3413.76 0.010
3427.41 0.010
3441.06 0.010
3454.71 0.010
3468.36 0.010
3482.01 0.011
3428.09 0.011
3441.47 0.011
3454 .86 0.011
3468.24 0.011
3481.62 0.011
3426.05 0.011
3439.17  0.011
3452.29 0.011
346540 0.012
3478.52 0.012
3561.93  0.011
3575.31 0.011
3688.69 0.011
3602.08 0.012
3615.46 0.012
3618.81 0.012

Pole Bending Design Data

75

tnxTower Report - version 6.1.4.1

Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. Mx fbx Fbx fbx My fby Fby fby
ft Kkip-ft ksi ksi Fox kip-ft ksi ksi Fo,

L1 149 - 148 TP23.8649x23x0.1875 18.61 2.879 39.000 0.074 0.00 0.000 39.000 0.000

148 - 147 28.40 4,328  39.000 0.111 0.00 0.000 39.000 0.000

147 - 146 38.53 5785 39.000 0.148 0.00 0.000 39.000 0.000

146 - 145 48.73 7.208 36.000 0.185 0.00 0.000 39.000 0.000

145 - 144 58.99 8599 39.000 0.220 0.00 0.000 39.000 0.000

L2 144 - 143 TP24.7299x23.8649x0.18  69.32 9.958 39.000 0.255 0.00 0.000 39.000 0.000

75

143 - 142 79.72 11.287 39.000 0.289 0.00 0.000 39.000 0.000

142 - 141 90.18 12,585 39.000 0.323 0.00 0.000 39.000 0.000

141 - 140 100.71 13.855 39.000 0.355 0.00 0.000 39.000 0.000

140 - 139 111.30 15.097 39.000 0.387 0.00 0.000 39.000 0.000

L3 139-138 TP25.5948x24,7299x0.18 123.92 16.572 39.000 0425 0.00 0.000 39.000 0.000



149 Ft Monopole Tower Structural Analysis

Project Number 933260, Application 263999, Revision 1

" Section Elevation
No.
ft

138 - 137
137 - 136
136 - 136
135-134
L4 134 -133

133 - 132
132 - 131
131-130
130 -129
LS 129 - 128

128 - 127
127 - 126
126 - 125
125-124
L6 124 -123

123 -122
122 -121
121-120
120 - 119
L7 119-117.756

L8 115.25 -

L9 110.25 -

L10 108-107.75
(10)
107.75 -
107.5 (11)
107.5 -
107.25 (12)
107.25 -
106.256
106.25 -
105.256
105.25 -
104.25
104.25 -
103.25
103.25 -
102.25
102.25 -
101.25
101.25 -
100.25
100.25 -
99.25
99.25 - 98.25
98.25 - 97.25
97.25 - 96.25

L11
L12

L13

L14

L15

96.25 - 95.25
95.25 - 94.25
94.25 - 93.25
93.25 - 92.25
92.25 - 90.5
(16)

L16

October 29, 2014
CCI BU No 845455

Page 40

Size " Actual  Actual Allow. Ratio Actual Actual Allow. Ratio

Mx fbx Fi bx fbx My fby F by fby

kip-ft ksi ksi Fox kip-ft ksi ksi Fay

135.79 17.907 39.000 0.459 0.00 0.000 39.000 0.000

147.72 19.212 39.000 0.493 0.00 0.000 39.000 0.000

159.72 20.488 39.000 0.525 0.00 0,000 39.000 0.000

171.79  21.736 39.000 0,557 0.00 0.000 39.000 0.000

TP26.4597x25.5948x0.18 183,93 22957 39.000 0.589 0.00 0.000 39.000 0.000
75

196.13 24.151 39.000 0.619 0.00 0.000 39.000 0.000

208.40 25319 39.000 0.649 0.00 0.000 39.000 0.000

220.74 26462 39.000 0.679 0.00 0.000 39.000 0.000

233.14 27.581 39.000 0.707 0.00 0.000 39.000 0.000

TP27.3247x26.4597x0.18 248,12 28.969 39.000 0.743 0.00 0.000 39.000 0.000
75

261.52 30.136 39.000 0.773 0.00 0.000 39.000 0.000

27498 31279 39.000 0.802 0.00 0.000 39,000 0.000

288.51 32396 39.000 0.831 0.00 0.000 39.000 0.000

302,11 33.490 39.000 0.859 0.00 0.000 39.000 0.000

TP28.1896x27.3247x0.18 315.77 34,562 39.000 0.886 0.00 0.000 39.000 0.000
75

329.51 35611 39.000 0913 0.00 0.000 39.000 0.000

343.32 36.640 39.000 0.939 0.00 0.000 39.000 0.000

357.20 37.647 39.000 0.965 0.00 0.000 39.000 0.000

377.35 39.279 39.000 1.007 0.00 0.000 39.000 0.000

TP29.487x28.1896x0.187 402.44 41250 38,953 1.059 0.00 0.000 38.953 0.000
5

427.867 43.169 38.823 1.112 0.00 0.000 38.823 0.000

453.03 45.039 38.694 1.164 0.00 0.000 38.694 0.000

250.41 23.801 38.307 0.621 0.00 0.000  38.307 0.000

TP29.3283x28.4633x0.21 279.91 23.478 39.000 0.602 0.00 0.000 39.000 0.000
88

556.40 45975 39.000 1.179 0.00 0.000 39.000 0.000

TP29.7175x29.3283x0.21 580.00 47.288 39.000 1.213 0.00 0.000 39.000 0.000
88

603.72 48572 39.000 1.245 0.00 0.000 39.000 0.000

TP29.7607x29.7175x0.23 609.00 46.271 39.000 1.186 0.00 0.000 39.000 0.000
13

TP29.804x29.7607x0.231 614.29 46.536 39.000 1.193 0.00 0.000 39.000 0.000
3

TP29.8472x29,804x0.437 619,59 25.261 39.000 0.648 0.00 0.000 39.000 0.000
5

TP30.7122x29.8472x0.43 640.84 26.179 39.000 0.671 0.00 0.000 39.000 0.000
13

662.19 26.735 39.000 0.686 0.00 0.000 39.000 0.000

683.64 27.281 39.000 0.700 0.00 0.000  39.000 0.000

70519 27.816 39.000 0.713 0.00 0.000 39.000 0.000

726.84 28.341 39.000 0.727 0.00 0.000 39.000 0.000

TP31.5772x30.7122x0.41 748.59 29.681 39.000 0.761 0.00 0.000 39.000 0.000
88

77044 30.201 39.000 0.774 0.00 0.000 39.000 0.000

792.39 30.711 39.000 0.787 0.00 0.000 39.000 0.000

81443 31.212 39.000 0.800 0.00 0.000 39.000 0.000

836.58 31.703 39.000 0,813 0.00 0.000 39.000 0.000

TP32.4421x31.5772x0.41 858.82 32185 39.000 0.825 0.00 0.000  39.000 0.000
88

881.16 32.658 39.000 0.837 0.00 0.000 39.000 0.000

903.59 33.123 39.000 0.849 0.00 0.000 39.000 0.000

926.13 33.578 39.000 0.861 0.00 0.000  39.000 0.000

048.76 34.026 39.000 0.872 0.00 0.000 39.000 0.000

TP32.7449x32.4421x0.41 988.60 35296 39.000 0.905 0.00 0.000 39.000 0.000

25
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"Section  Elevation " Size  Actual Actual Allow. Ratio Aciual Actual Allow. Ratio
No. M Fox Fox fox M, foy Foy Toy
ft kip-ft ksi ks_i Fox kip-ft ksi ksi Fuoy
L17 90.5-90.25 TP32.7881x32.7449x0.41 994.31 35405 39.000 0.908 0.00 0.000 39.000 0.000
(17) 25
L18 90.25 - TP33.1773x32.7881x0.41 1020.1 35.888 39.000 0.920 0.00 0.000 39.000 0.000
89.125 25 1
89.125 - 88 1046.0 36.362 39.000 0932 0.00  0.000 39.000 0.000
4
L19 88 - 87.75 TP33.2206x33.1773x0.53 1051.8 28.624 39.000 0.734 0.00 0.000 39.000 0.000
(19) 13 2
L20 87.75-87.5 TP33.2638x33.2206x0.51 1057.6 29.363 39.000 0.753 0.00 0.000 39.000 0.000
(20) 88 1
L21 87.5-87.25 TP33.3071x33.2638x0.45 1063.4 33.288 39.000 0.854 0.00 0.000 39.000 0.000
21) 63 0
L22 87.25-86.25 TP34.1721x33.3071x0.46 1086.6 32.797 39.000 0.841 0.00 0.000 39.000 0.000
a8 3
86.25 - 85.25 1109.9 33.151 39.000 0.850 0.00 0.000 39.000 0.000
7
85.25-84.25 1133.4 33.498 39.000 0.859 0.00 0.000 39.000 0.000
1
84.25-83.25 1166.9 33.840 39.000 0.868 0.00 0.000 39.000 0.000
4
83.25-82.25 1180.5 34.175 39.000 0.876 0.00 0.000 39.000 0.000
8
L23 82.25 - 81 TP35.383x34.1721x0.456 1210.2 35.494 39.000 0.910 0.00 0.000 39.000 0.000
3 7
81-79.75 1240.3 35914 39.000 0.921 0.00 0.000 39.000 0.000
5
79.75-75.25 65449 18.110 39.000 0464 0.00 0.000 39.000 0.000
L24 79.75-75.25 TP35.0319x34.167x0.506 695.72 17.873 39.000 0458 0.00 0.000 39.000 0.000
3
75.25-74.75 1362.56 34.828 39.000 0.893 0.00 0.000 39.000 0.000
5
L25 7475 - TP35.767x35.0319x0.506 1388.8 35.123 39.000 0.901 0.00 0.000 39.000 0.000
73.6875 3 5
73.6875 - 14152 35412 39.000 0.908 0.00 0.000 39,000 0.000
72.625 7
72.625 - 1441.7 35696 39.000 0.915 0.00 0.000 39.000 0.000
71.5625 8
71.5625 - 14684 35974 39.000 0.922 0.00 0.000 39.000 0.000
70.5 0
L26 70,5-70.25 TP35.8103x35.767x0.606 1474.6 30.351 39.000 0.778 0.00 0.000 39.000 0.000
(26) 3 8
L27 70.25-69.25 TP36.6752x35.8103x0.58 1499.8 31.813 39.000 0.816 0.00 0.000 39.000 0.000
13 6
69.25 - 68.25 1525.1  32.033 39.000 0.821 0.00 0.000 39.000 0.000
3
68.25-67.25 1550.5 32.249 39.000 0.827 0.00 0.000 39.000 0.000
1
67.25-66.25 1575.9 32461 39.000 0.832 0.00 0.000 39.000 0.000
7
66.25-65.25 1601.5 32,670 39.000 0.838 0.00 0.000 39.000 0.000
3
L28 65.25-64.25 TP37.54x36.6752x0.6813 16271 32.875 39.000 0.843 0.00 0.000 39.000 0.000
9
64.25-63.25 1652.9 33.076 39.000 0.848 0.00 0.000 39.000 0.000
4
63.25 - 62.25 16787 33274 39.000 0.853 0.00  0.000 39.000 0.000
9
62.25-61.25 1704.7 33.469 39.000 0.858 0.00 0.000 39.000 0.000
2
01.25-60.25 1730.7 33.660 39.000 0.863 0.00 0.000 39.000 0.000
6
L29 60.25-59.25 TP38.4049x37.54x0.5813 1756.8 33.848 39.000 0.868 0.00 0.000 39.000 0.000
8
59.25 - 58.25 1783.1 34.033 39.000 0.873 0.00 0.000 39.000 0.000
0
58.25 - 57.25 1809.4 34.215 39.000 0.877 0.00 0.000 39.000 0.000
1
57.25-56.25 1835.8 34.393 39.000 0.882 0.00 0.000 39.000 0.000

1
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“Section
No.

L30

L31

L32

L33

L34

L35

L36

L37

L38

L39

Elevation
ft
56.25 - 65.25
55.25 - 54.25
54.25-53.25
53.25 - 62.25
52.25-51.25
51.25 - 50.25
50.25 - 49.25
49.25 - 48.25
48.25 - 47.25
47.25 - 46.25
46.25 - 45.25
45.25-45
45-39.75
45-39.75
39.75 - 38.75
38.75 -
37.6667
37.6667 -
36.5833
36.5833 -
35.5
35.6-35.25
(35)
35.25 - 34.25
34.25 - 33.25
33.25-32.25
32.25-31.25
31.25 - 30.25
30.25 - 29.25
29.25 - 28.25
28.25-27.25
27.25-28.25
26.25-25.25
25.25 - 2425
24.25-23.25
23.25-22.25
22.25-21.25
21.25-20.25

20.25-19.25

Size

TP39.2698x38.4049x0.58
13

TP40.1346x39.2698x0.55
63

TP41.086x40.1346x0.556
3

TP40.6966x39.6154x0.65

TP41.2588x40.6966x0.66
25

TP41.3021x41.2588x0.66
25
TP42.167x41.3021x0.637
5

TP43.032x42.167x0.65

TP43.8969x43.032x0.637
5

TP44.7619x43.8969x0.63

tnxTower Report - version 6.1.4.1

Mx
kip-ft

1862.3

0
1888.8
8
1915.5
5
1942.3
1
1969.1
5
1996.0
9
2023.1
1
2050.2
2
2077.4
1
2104.6
8
2132.0
4
2138.9
0
1081.6
8
1202.6
8
23123
5
2342.7
8
2373.3

1
2403.9
3
2411.0
1
2439.3
8
2467.8
2
2496.3
2
25249
2
2553.5
8
2582.3
2
26111
3
2640.0
3
2668.9
8
2698.0
3
27271
4
2756.3

2
27855
8
2814.9
3
28443
3
2873.8

fox
ksi

34.569

34.741
34.911
35.077
356.241
35.402
37.087
37.249
37.409
37.566
37.720
37.758
18.243
17.980
34.269
33.777
33.898
34.017
34.044
35.425
35.534
35.641
35.746
35.849
35.290
35.387
35.483
35.576
35.668
36.427
36.518
36.606
36.693
36.778

36.862

Actual  Aclual  Allow.

Fi bx
ksi

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000

39.000

Ratio
fbx
Fx

0.886

0.891
0.895
0.899
0.904
0.908
0.951
0.955
0.959
0.963
0.967
0.968
0.468
0.461
0.879
0.866
0.869
0.872
0.873
0.908
0.911
0.914
0.917
0.919
0.905
0.907
0.910
0.912
0.915
0.934
0.936
0.939
0.941
0.943

0.945

Actual
My
kip-ft
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Actual
fby
ksi
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
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Allow.
Foy
ksi

39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000
39.000

39.000

Ratio
fy
Fay

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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“Section  Elevation Size  Actual Actual Allow. Ratio Actual Actual Allow, Ratio
No. M, Fox Fox Fox M, foy Foy foy
ft kip-ft ksi ksi Fox kip-ft ksi ksi Fo,
75 2
19.25-18.25 2903.3 36.944 39.000 0.947 0.00 0.000 39.000 0.000
7
18.25-17.25 2933.0 37.025 39.000 0.949 0.00 0.000 39,000 0.000
0
17.25-16.25 2962.7 37.104 39.000 0.951 0.00 0.000 39.000 0.000
0
16.25-15.25 29924 37181 39.000 0.953 0.00 0.000 39,000 0.000
7
L40 15.25-14.25 TP456268x44.7619x0.62 3022.3 37.970 39.000 0.974 0.00 0.000 39.000 0.000
5 2
14.25-13.25 3052.2 38.047 39.000 0.976 0.00 0.000 39.000 0.000
5
13.25-12.25 3082.2 38.121 39.000 0.977 0.00 0.000 39.000 0.000
4
12.25- 11,25 3112.3 38.194 39.000 0.979 0.00 0.000 39.000 0.000
1
11.25-10.25 3142.4 38.267 39.000 0.981 0.00 0.000 39.000 0.000
5
L41 10.25-9.25 TP46.4918x45.6268x0.61 3172.6 39.087 39.000 1.002 0.00 0.000 39.000 0.000
25 6
9.25-8.25 32029 39.158 39.000 1.004 0.00 0.000 39.000 0.000
4
8.25-7.25 32332 39.227 39.000 1006 0.00 0000 39.000 0.000
9
7.25-6.25 3263.7 39.295 39.000 1.008 0.00 0.000 39.000 0.000
2
6.25-5.25 32942 39.362 39.000 1.009 0.00 0.000 39.000 0.000
2
L42 5.25-4.25 TP47.3568x46.4918x0.62 33247 38.670 39.000 0.992 0.00 0.000 39.000 0.000
5 8
4.25-3.25 33554 38.733 39.000 0.993 0.00 0.000 39.000 0.000
2
3.25-2.25 3386.1 38.794 39.000 0.995 0.00 0,000 39.000 0.000
3
2.25-1.25 3416.9 38.855 39.000 0.996 0.00 0.000 39.000 0.000
1
1.25-0.25 3447.7 38914 39.000 0.998 0.00 0.000 39.000 0.000
7
L43 0.25-0 (43) TPA47.4x47.3568x0.625 34554 38.928 39.000 0.998 0.00 0.000 39.000 0.000
8
Pole Shear Design Data
“Section  Elevation Size " Actual Actual Allow. Ratio Actual Actual Allow. Ratio
No. v [ F f, T far Fu fu
ft B K ksi ksi F, kip-ft ksi ksi Fr
L1 149 - 148 TP23.8649x23x0.1875 9.76 0.713 26.000 0.055 0.22 0.016 26.000 0.001
148 - 147 9.82 0.713  26.000 0.055 0.22 0,016  26.000 0.001
147 - 146 10.16 0.732  26.000 0.056 0.22 0.016  26.000 0.001
146 - 145 10.23 0.732 26.000 0.056 0.22 0.016  26.000 0.001
145 - 144 10.30 0.731 26.000 0.056 0.22 0.015 26.000 0.00t
L2 144 - 143 TP24.7299x23.8649x0.18  10.36 0.730 26.000 0.056 0.22 0,015 26.000 0.001
75
143 - 142 10.43 0.730 26.000 0.056 0.22 0.015 26.000 0.001
142 - 141 10.50 0.729 26.000 0.056 0.22 0.015 26.000 0.001
141 - 140 10.56 0.728 26.000 0.056 0.22 0.014  26.000 0.001
140 - 139 10.63 0.728 26.000 0.056 0.22 0.014 26.000 0.001
L3 139-138 TP25.5948x24.7299x0.18  11.84 0.805 26.000 0.062 0.22 0.014  26.000 0.001
75
138 - 137 11.90 0.804 26.000 0.062 0.22 0.014  26.000 0.001
137 - 136 11.97 0.803 26.000 0.062 0.22 0.014  26.000 0.001
136 - 135 12.04 0.802 26.000 0.062 0.22 0.014  26.000 0.001
135 - 134 12.10 0.801  26.000 0.062 0.22 0.013  26.000 0.001
L4 134-133 TP26.4597x25.5948x0.18 1217 0.800 26.000 0.061 0.22 0.013  26.000 0.001
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“Section  Elevation  Size  Aclual Aclual Allow. Ratio Actual Actual Allow. Ratio
No. % f F, f, T Tu Fu Tut
ft K ksi ksi TR, kipft ksi ksi TF,
75
133-132 12.24 0.798 26.000 0.061 0.22 0.013 26.000 0.000
132-131 12.31 0.798 26.000 0.061 0.22 0.013 26.000 0.000
131-130 12.37 0.797 26.000 0.061 0.22 0.013 26.000 0.000
130 - 129 12.44 0.796 26.000 0.061 0.22 0.012 26.000 0.000
L5 129 - 128 TP27.3247x26.4597x0.18  13.37 0.849 26.000 0.065 0.22 0.012 26.000 0.000
75
128 - 127 13.43 0.848 26.000 0.065 0.22 0.012 26.000 0.000
127 - 126 13.50 0.847 26.000 0.065 0.22 0.012 26.000 0.000
126 - 125 13.57 0.845 26.000 0,065 0.22 0.012 26.000 0.000
125-124 13.63 0.844 26.000 0.065 0.22 0.012 26.000 0.000
L6 124 - 123 TP28.1896x27.3247x0.18  13.71 0.843 26.000 0.0865 0.22 0.012 26.000 0.000
75
123 -122 13.78 0.842 26.000 0.065 0.22 0.011 26.000 0.000
122 - 121 13.85 0.841 26,000 0.065 0.21 0.011 26.000 0.000
121 -120 13.92 0.840 26.000 0.065 0.21 0.011 26.000 0.000
120 - 119 20.02 1.202 26.000 0.092 0.21 0.011 26.000 0.000
L7 119-117.75 TP29.487x28.1896x0.187 20.13 1.199 26.000 0.092 0.21 0.011 26.000 0.000
5
117.75 - 20.23 1,196 26.000 0.092 0.21 0.010 26.000 0.000
116.5
116.5 - 20.44 1.199 26,000 0.092 1.00 0.048 26.000 0.002
115.25
115.25 - 9.93 0.569 26.000 0.044 0.60 0.028 26.000 0.001
111.5
L8 115.25 - TP29.3283x28.4633x0.21 10.90 0.544 26.000 0.042 0.67 0.027 26.000 0.001
111.5 88
111.5 - 20.93 1.036 26.000 0.080 1.27 0.051 26.000 0.002
110.25
L9 110.25 - TP29.7175x29.3283x0.21 21.03 1.034 26.000 0.079 1.27 0.051 26.000 0.002
109.125 88
109.125- 108 21.13 1.032 26.000 0.079 1.28 0.050 26.000 0.002
L10 108 - 107.75 TP29.7607x29.7175x0.23  21.15 0.976 26.000 0.075 1.28 0.047 26.000 0.002
(10) 13
L11 107.75 - TP29.804x29.7607x0.231 21.17 0.975 26,000 0,075 1.28 0.047 26.000 0.002
107.5 (11) 3
L12 107.5- TP29.8472x29.804x0.437  21.20 0.519 26.000 0.040 1.28 0.025 26.000 0.001
107.25 (12) 5
L13 107.25 - TP30.7122x29.8472x0.43 21,30 0.526 26.000 0.040 1.28 0.025 26,000 0.001
106.25 13
106.25 - 21.40 0.5625 26.000 0.040 1.28 0.025 26.000 0.001
105.25
105.25 - 21.50 0.525 26.000 0.040 1.29 0.025 26.000 0.001
104.25
104.25 - 21.60 0.524 26.000 0.040 1.29 0.025 26.000 0.001
103.25
103.25 - 21.70 0.523 26.000 0.040 1.29 0.024 26.000 0.001
102.25
L14 102.25 - TP31.5772x30.7122x0.41 21.80 0.538 26.000 0.041 1.29 0.025 26.000 0.001
101.25 88
101.25 - 21.89 0.538 26.000 0.041 1.30 0.025 26.000 0.001
100.25
100.25 - 21.99 0.537 26.000 0.041 1.30 0.024 26.000 0.001
99.25
99.25 - 98.25 22.09 0.536 26.000 0.041 1.30 0.024 26.000 0.001
98.25 - 97.25 2219 0.536 26.000 0.041 1.30 0.024 26.000 0.001
L15 97.25-96.25 TP32.4421x31.5772x0.41 22.29 0.535 26.000 0.041 1.31 0.024 26,000 0.001
88
96.25 - 95.25 22.39 0.535 26,000 0.041 1.31 0.024 26.000 0.001
95.25 - 94 25 22.48 0.534 26.000 0.041 1.31 0.023 26.000 0.001
94,25 - 93.25 22.58 0.533 26.000 0.041 1.31 0.023 26,000 0.001
9325-9225 22.68 0.633 26.000 0.041 1.32 0.023 26.000 0.001
L16 92,25-90.5 TP32.7449x32.4421x0.41 22.85 0.540 26.000 0.042 1.32 0.023 26.000 0.001
(16) 25
L17 90.5-90.25 TP32.7881x32.7449x0.41 22.87 0.540 26.000 0.041 1.32 0.023 26.000 0.001
(17) 25
L18 90.25 - TP33.1773x32.7881x0.41 22.99 0.539 26.000 0.041 1.33 0.023 26.000 0.001
89.125 25
89.125 - 88 23.11 0.539 26.000 0.041 1.33 0.022 26.000 0.001
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" Section
No.

L19
L20
L21

L22

L23

L24

L25

L26

L27

L28

L29

L30

L31

L35

Elevation

ft

88 -87.75
(19)
87.75 - 87.5
(20)
87.5-87.25
(21)
87.25 - 86.25

86.25 - 85.25
85.25 - 84.25
84.25 - 83.25
83.25 - 82.25
82.25 - 81

81-79.75
79.75-75.25
79.75-75.25

75.25 - 74.75

(26)
70.25 - 69.25

69.25 - 68.25
68.25 - 67.25
67.25 - 66.25
66.25 - 65.25
65.25 - 64.25
64.25 - 63.25
63.25-62.25
62.25-61.25
61.25-60.25
60.25 - 59.25
59.25 - 58.25
58.25 - 57.25
57.25 - 56.25
56.25 - 65.25
55.25 - 54.25

54.25 - 63.25
53.25 - 52.25
52.25-51.25
51.25-50.25
50.25 - 49.25

49.25 - 48.26
48.25 - 47.25
47.25 - 46.25
46.25 - 45.25
45.25 - 45

45-39.75
45 -39.75
39.75-38.75
38.75 -
37.6667
37.6667 -
36.5833
36.5833 -
35.5
35.5-35.25

Size

TP33.2206x33.1773x0.53
TP33.2638):33('?1.2206X0.51
TP33.3071 XE?383.2638x0.45
TP34.1 721x§3§5.3071 x0.46

TP356.383x34.1721x0.456
3

TP35.0319x34.167x0.506
3

TP35.767x35.0319x0.506
3

TP35.8103x35.767x0.606
3

TP36.6752x35.8103x0.58
13

TP37.54x36.6752x0.5813

TP38.4049x37.54x0.5813

TP39.2698x38.4049x0.58
13

TP40.1346x39.2698x0.55
63

TP41.086x40.1346x0.556
3

TP40.6966x39.6154x0.65

TP41.2588x40.6966x0.66
25

TP41.3021x41.2588x0.66

tnxTower Report - version 6.1.4.1

Actual
v
K

23.13
23.15
23.18
23.28
23.38
23.48
23.58
23.69
23.81
24.16
12.07
12.60

24,71
24.81

24.91
25.01

2511

Actual
f.
ksi
0.420
0.429
0.487
0.474
0.474
0.473
0.473
0.472
0.484
0.489
0.239
0.228

0.445
0.445

0.444
0.444
0.443
0.371

0.386

0.332
0.332

0.332

Allow.
£y
ksi

©26.000

26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000

26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000
26.000

26.000

Ratio
fv

F

0.032
0.033

0.037

T
kip-ft

1.33
1.33

1.33

1.58
1.58
1.59

1.59

-
w
(7o}

A ai s
DO DD DO
RORXDNRNNEZIZIIOES©

Actual  Actual

Tu
ksi
0.018
0.018
0.020

0.020
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Allow.

Fu
ksi

26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000

26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26.000
26.000
26.000

26.000
26.000
26,000
26.000
26.000
26.000

26.000
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" Ratio

fu

_Fu

0.001

0.001
0.001

0.001
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“Section  Elevation Size Actual  Actual  Allow. Ratio Actual  Actual  Allow. Ratio
No. v f, F, f, T fu Fu fr
ft K ksi ksi F, kip-ft ksi ksi [
(35) 25
L36 35.25-34.25 TP42.167x41.3021x0.637 2842 0.344 26.000 0.026 1.69 0.012 26.000 0.000
5
34.25-33.25 28.50 0.343 26.000 0.026 1.70 0.012  26.000 0.000
33.25-32.25 28.57 0.343 26.000 0.026 1.70 0.012  26.000 0.000
32.25-31.25 28.65 0.342 26.000 0.026 1.70 0.012  26.000 0.000
31.25-30.25 28.72 0.342 26.000 0.026 1.70 0.012  26.000 0.000
L37 30.25-29.25 TP43.032x42.167x0.65 28.80 0.335 26.000 0.026 1.71 0.011 26.000 0.000
29.25-28.25 28.87 0.334 26.000 0.026 1.71 0.011 26.000 0.000
28.25-27.25 28.95 0334 26.000 0.026 1.71 0.011 26.000 0.000
27.25-26.25 29.02 0.333  26.000 0.026 1.72 0.011 26.000 0.000
26.25-25.25 28.10 0.333 26.000 0.026 1.72 0.011 26.000 0.000
L38 25.25-2425 TP43.8969x43.032x0.637 29.17 0.339 26.000 0.026 1.72 0.011 26.000 0.000
5
24.25-23.25 29.25 0.338 26.000 0.026 1.72 0.011 26.000 0.000
23.25-22.25 29.32 0.338 26.000 0.026 1.73 0.011 26.000 0.000
22.25-21.25 29.39 0.337 26.000 0.026 1.73 0.011 26.000 0.000
21.25-20.25 2947 0.337 26.000 0.026 1.73 0.011 26.000 0.000
L39 20.25-19.25 TP44.7619x43.8969x0.63  29.54 0.336  26.000 0.026 1.74 0.011 26.000 0.000
75
19.25-18.25 29.62 0.336 26.000 0.026 1.74 0.011 26.000 0.000
18.25-17.25 29.69 0.335 26.000 0.026 1.74 0.011 26.000 0.000
17.25-16.25 29.76 0.335 26.000 0.026 1.75 0.011 26.000 0.000
16.25- 1525 29.84 0.334 26.000 0.026 1.75 0.011 26.000 0.000
L40 16.25-14.25 TP45.6268x44.7619x0.62  29.91 0.340 26.000 0.026 1.75 0.011 26.000 0.000
5
14.25-13.25 29.98 0.340 26.000 0.026 1.75 0.011 26.000 0.000
13.25-12.25 30.05 0.339 26.000 0.026 1.76 0.011 26.000 0.000
12.25-11.25 30.13 0.339 26.000 0.026 1.76 0.010 26.000 0.000
11.256-10.25 30.20 0.338 26.000 0.026 1.76 0.010  26.000 0.000
L41 10.25-9.25 TP46.4918x45,6268x0.61  30.27 0.345 26.000 0.027 1.77 0.011 26.000 0.000
25
9.25-8.25 30.34 0.344 26.000 0.026 1.77 0.011 26.000 0.000
8.25-7.25 30.41 0.344 26.000 0.026 1.77 0.010 26.000 0.000
7.25-6.25 30.48 0.343  26.000 0.026 1.78 0.010 26.000 0.000
6.25-5.25 30.56 0.343  26.000 0.026 1.78 0.010 26.000 0.000
L42 5.25-4.25 TP47.3568x46.4918x0.62  30.63 0.335 26.000 0.026 1.78 0.010  26.000 0.000
5
4.25-325 30.70 0.335 26.000 0.026 1.79 0.010  26.000 0.000
3.25-225 30.77 0.334 26.000 0.026 1.79 0.010  26.000 0.000
225-1.25 30.84 0.334 26.000 0.026 1.79 0.010  26.000 0.000
1.25-0.25 30.91 0.333 26.000 0.026 1.80 0.010  26.000 0.000
L43 0.25-0 (43) TP47.4x47.3568x0.625 30.92 0.333 26.000 0.026 1.80 0.010 26.000 0.000
Pole Interaction Design Data
" Section  Efevation  Ratio Ratio Ratio  Ratio  Ratio  Comb.  Allow.  Criteria
No. P fox Foy f, fur Stress Stress
ft P, Fox Foy F, Fq Ratio Ratio
L1 149 - 148 0.008 0.074 0.000 0.055 0.001 0,0/82 1.333 H1-3+VT /
148 - 147 0.008 0.111 0.000 0.055 0.001 030 1.333 H1-3+VT ‘/
147 - 146 0.008 0.148 0,000 0.056 0.001 0/7 1.333 HA-3+VT ‘/
146 - 145 0.008 0.185 0.000 0.056 0.001 0.‘/4 1.333 H1-3+VT /
145 - 144 0.008 0.220 0.000 0.056 0.001 0../29 1.333 H1-3+VT ‘/
L2 144 - 143 0.008 0.255 0.000 0.056 0.001 0./4 1.333 H1-3+VT /

tnxTower Report - version 6.1.4.1
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“Section  Elevation

No.

ft

143 - 142

142 - 141

141 - 140

140 - 139

L3 139-138

138 - 137

137 -136

136 - 135

135-134

L4 134 -133

133-132

132 - 131

131 -130

130-129

L5 129-128

128 - 127

127 -126

126 -125

125-124

L6 124 - 123

123 - 122

122 - 121

121 -120

120 - 119

L7 119-117.75

17.75 -

116.5

116.5 -
116.25

1156.25 -
111.5

L8 115.25 -
111.5
111.5 -
110.25

tnxTower Report - version 6.1.4.1

 Ratio  Ratio Ratio Ratio  Ratio

P fox foy f, s

Pa Fox Foy Fy Fu
0.008 0.289 0.000 0.056 0.001
0.008 0.323 0.000 0.056 0.001
0,008 0.355 0.000 0.056 0.001
0.008 0.387 0.000 0.056 0.001
0.009 0.425 0.000 0.062 0.001
0.009 0.459 0.000 0.062 0.001
0.009 0.493 0.000 0.062 0.001
0.009 0.525 0.000 0.062 0.001
0.009 0.557 0.000 0.062 0.001
0.010 0.589 0.000 0.061 0.001
0.010 0.619 0.000 0.061 0.000
0.010 0.649 0.000 0.061 0.000
0.010 0.679 0.000 0.061 0.000
0.010 0.707 0.000 0.061 0.000
0.010 0.743 0.000 0.065 0.000
0.011 0.773 0.000 0.065 0.000
0.011 0.802 0.000 0.065 0.000
0.011 0.831 0.000 0.065 0.000
0.011 0.859 0.000 0.065 0.000
0.011 0.886 0.000 0.065 0.000
0.011 0.913 0.000 0.065 0.000
0.011 0.939 0.000 0.065 0.000
0.011 0.965 0.000 0.065 0.000
0.014 1.007 0.000 0.092 0.000
0.014 1,059 0.000 0.092 0.000
0.014 1.112 0.000 0.092 0.000
0.014 1.164 0.000 0.092 0.002
0.007 0.621 0.000 0.044 0.001
0.007 0.602 0.000 0.042 0.001
0.013 1.179 0.000 0.080 0.002

Comb.

Stress
Ratio

0.298
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Allow.

Stress
Ratio

1333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333
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Criteria

H1-3+VT /
H1-3+VT /
H1-3+VT /
H1-3+VT /
H1-3+VT /
H1-3+VT /
H1-3+VT V
H1-3+vT ¥
H1-3+VT /
H1-3+VT /
H1-3+VT ‘/
H1-3+VT /
H1-3+VT ‘/
H1-3+VT /
H1-3+VT /
H1-3+VT l/
Hi-a+vT v
H1-3+VT ‘/
H1-3+VT |/
H1-3+VT /
H1-3+vT ¢
H1-3+VT /
H1-3+VT /
H1-3+VT /
H1-3+VT /
H1-3+VT /
H1-3+VT ‘/
H1-3+VT /
H1-3+VT |/

H1-3+VT /
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“Section  Elevation

No.

L9

L10

L11

L12

L13

L14

L15

L16

L17

L18

L19

L20

L21

L22

tnxTower Report - version 6.1.4.1

Ratio

Ratio Ratio Ratio  Ratio
P fo oy f, £,
ft P, F Foy F, Fur
110.25 - 0.013 1.213 0.000 0.079 0.002
109.125
109.125-108  0.013 1.245 0.000 0.079 0.002
108-107.75 0,012 1.186 0.000 0.075 0.002
(10)
107.75 - 0.012 1.193 0.000 0.075 0.002
107.5 (11)
107.5 - 0.007 0.648 0.000 0.040 0.001
107.25 (12)
107.25 - 0.007 0.671 0.000 0.040 0.001
106.25
106.25 - 0.007 0.686 0.000 0.040 0.001
105.25
105.25 - 0.007 0.700 0.000 0.040 0.001
104.25
104.25 - 0.007 0.713 0.000 0.040 0.001
103.25
103.25 - 0.007 0.727 0.000 0.040 0.001
102.25
102.25 - 0.007 0.761 0.000 0.041 0.001
101.25
101.25 - 0.007 0.774 0,000 0.041 0.001
100.25
100.25 - 0.007 0.787 0.000 0.041 0.001
99.25
99.25-98.25  0.008 0.800 0.000 0.041 0.001
98.25-97.25  0.008 0.813 0.000 0.041 0.001
97.25-96.25  0.008 0.825 0.000 0.041 0.001
96.25-95.25  0.008 0.837 0.000 0.041 0.001
95.25-94.25  0.008 0.849 0.000 0.041 0.001
94.25-93.25  0.008 0.861 0.000 0.041 0.001
93.25-92.25  0.008 0.872 0.000 0.041 0.001
92.25-90.5  0.008 0.905 0.000 0.042 0.001
(16)
90.5-90.25  0.008 0.908 0.000 0.041 0.001
(17)
90.25 - 0.008 0,920 0.000 0.041 0.001
89.125
89.125 - 88 0.008 0.932 0.000 0.041 0.001
88 -87.75 0.007 0.734 0.000 0.032 0.001
(19)
§7.75-87.5  0.007 0.753 0.000 0.033 0.001
(20)
$7.5-87,25  0.008 0.854 0.000 0,037 0.001
(21)
87.25-86.25  0.008 0.841 0.000 0.036 0.001
86.25-85.25  0.008 0.850 0.000 0.036 0.001
85.25-84.25  0.008 0.859 0.000 0.036 0.001

“Comb.

Stress
Ratio

1.227
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" Allow.

Stress

Ratio

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333

1.333
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Criteria

H1-3+vT ¥
H1-3+vT ¢
H1-3+vT ¢
H1-3+vT ¢/
H1-3+vT ¥
H1-3+vT ¥
H1-3+vT ¢
H1-a+vT ¥
Hi1-3+vT ¢
H1-3+vT ¥
H1-3+vT ¢
H1-3+vT ¥/
Hi-3+vT v/
Hi-3+evT v
H1-3+evT V'
H1-3+vT ¥
H1-3+vT ¥
Hi-3+vT ¥
H1-3+vT ¥
H1-avT ¥
H1-aevT ¢
H1-3+vT ¢
Hi-3+vT ¢
H1-3+vT ¥
H1-3+vT V'
H1-3+VT t/
Hi-3+vT V/
Hi-3+vT ¥
Hi-30vT v

H1-3+VT /



149 Ft Monopole Tower Structural Analysis

Project Number 933260, Application 263999, Revision 1

Section
No.

L23

L24

L25

L26

L27

.28

L29

L30

tnxTower Report - version 6.1.4.1

Elevation

ft
84.25 - 83.25

83.25-82.25
82.25 - 81
81-79.75
79.75-75.25
79.75-75.25
75.25-74.75
74.75 -

73.6875

73.6875 -
72.625

72.625 -
71.5625

71.6625 -
70.5

70.5-70.26
(28)
70.25-69.25
69.25 - 68.25
68.25 - 67.25
67.25 -66.25
66.25 - 65,25
65.25 - 64.25
64.25 - 63.256
63.25 - 62.25
62.25 - 61.25
61.25 - 60.25
60.25 - 59.25
59.25 - 68.25
58.25 - 57.25
57.25 - 56.25
56.25 - 55.25
55.25 - 54.25
54.25 - 563.25

53.25-52.25

October 29, 2014

CCI BU No 845455
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Ratio Ratio Ratio  Ratio Ratio Comb. Allow. Criteria
P Fox Toy f, fu Stress Stress
P, Fox_ Foy F, For Ratio Ratio
0.008 0.868 0.000 0.036 0.001 0.8/76 1.333 H1-3+VT /
0.008 0.876 0.000 0.036 0.001 0.:?4 1.333 H1-3+VT ‘/
0.008 0.910 0.000 0.037 0.001 039 1.333 H1-3+VT /
0.008 0.921 0.000 0.038 0.001 0.:39 1.333 H1-3+VT v
0.004 0.464 0.000 0.018 0.000 0.;?9 1.333 H1-3+VT ‘/
0.008 0.458 0.000 0.018 0.000 0.467 1.333 H1-3+VT /
0.008 0.893 0.000 0.034 0.001 0.9/02 1.333 H1-3+VT /
0.008 0.901 0.000 0.034 0.001 0.909 1.333 H1-3+VT /
0.008 0.908 0.000 0.034 0.001 057 1.333 H1-3+VT /
0.008 0.915 0.000 0.034 0.001 0.:34 1.333 H1-3+VT /
0.008 0.922 0.000 0.034 0.001 0.‘.‘31 1.333 H1-3+VT /
0.007 0.778 0.000 0.029 0.001 0,‘7/86 1.333 H1-3+\VT /
0.007 0.816 0.000 0.030 0.001 0.8/23 1.333 H1-3+VT /
0.008 0.821 0.000 0.030 0.001 0.8/29 1.333 H1-3+VT /
0.008 0.827 0.000 0.030 0.001 O.:?S 1.333 H1-3+VT v
0.008 0.832 0.000 0.030 0.001 0,8/40 1.333 H1-3+VT v
0.008 0.838 0.000 0.030 0.001 0,‘8/46 1.333 H1-3+VT ‘/
0.008 0.843 0.000 0.030 0.001 0.851 1.333 H1-3+VT ‘/
0.008 0.848 0.000 0.030 0.001 OQG 1.333 HA1-3+VT /
0.008 0.853 0.000 0.029 0.001 0.:%1 1.333 H1-3+VT /
0.008 0.858 0.000 0.029 0.001 0?6 1.333 H1-3+VT /
0.008 0.863 0.000 0.029 0.001 0.:5/71 1.333 H1-3+VT v
0.008 0.868 0.000 0.029 0.001 0,‘8/76 1.333 H1-3+VT /
0.008 0.873 0.000 0.029 0.001 0,:?1 1.333 H1-3+VT v
0.008 0.877 0.000 0.029 0.001 0?6 1.333 H1-3+VT ‘/
0.008 0.882 0.000 0.029 0.001 0?0 1.333 H1-3+VT /
0.008 0.886 0.000 0.029 0.001 0..8/95 1.333 H1-3+VT v
0.008 0.891 0.000 0.029 0.001 0.8/99 1.333 H1-3+VT /
0.009 0.895 0.000 0.029 0.001 0.:?4 1.333 H1-3+VT v
0.009 0.899 0.000 0.029 0.001 0.:?8 1.333 H1-3+VT ‘/



149 Ft Monopole Tower Structural Analysis
Project Number 933260, Application 263999, Revision 1

" Section  Elevation
No.

L
52.25-51.25
51.25-50.25

L31 50.25 - 49.25
49.25 - 48.25
48.25-47.25
47.25-46.25
46.25 - 45.25

L32 45.25-45

45 -39.75

L33 45-39.75
39.75-38.75

L34 38.75 -

37.6667

37.6667 -
36.5833

36.5833 -
35.5

L35 35.5-35.26
(35)

L36 35.25 - 34.25
34.25-33.25
33.25-32.25
32.25-31.25
31.25-30.25

L37 30.25-29.25
29.25 - 28.25
28.25-27.25
27.25-26.25
26.25 - 25.25

L38 25.25 - 24.25
24.25 - 23.25
23.25-22.25
22.25-21.25

21.25-20.25

tnxTower Report - version 6.1.4.1

" Ratio Ratio  Ratio  Ratio  Ratio
[ for fy, f, £
Ps For  Fo Fy Fu

0.009 0.904 0.000 0.029 0.001
0.009 0.908 0.000 0.029 0.001
0.009 0.951 0.000 0.030 0.001
0.009 0.955 0.000 0.030 0.001
0.009 0.959 0.000 0.030 0.001
0.009 0.963 0.000 0.030 0.001
0.009 0.967 0.000 0.030 0.001
0.009 0.968 0.000 0.030 0.001
0.005 0.468 0.000 0.014 0.000
0.005 0.461 0.000 0.014 0.000
0.009 0.879 0.000 0.026 0.000
0.009 0.866 0.000 0.026 0.000
0.009 0.869 0.000 0.026 0.000
0.009 0.872 0.000 0.026 0.000
0.009 0.873 0.000 0.026 0.000
0.009 0.908 0.000 0.026 0.000
0.009 0.911 0.000 0.026 0.000
0.010 0.914 0.000 0.026 0.000
0.010 0.917 0.000 0.026 0.000
0.010 0.919 0.000 0.026 0.000
0.010 0.905 0.000 0.026 0.000
0.010 0.907 0.000 0.026 0.000
0.010 0.910 0.000 0.026 0.000
0.010 0.912 0.000 0.026 0.000
0.010 0.915 0.000 0.026 0.000
0.010 0.934 0.000 0.026 0.000
0.010 0.936 0.000 0.026 0.000
0.010 0.939 0.000 0.026 0.000
0.010 0.941 0.000 0.026 0.000
0.010 0.943 0.000 0.026 0.000
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Stress
Ratio
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1333,
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333
1.333

1.333
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Criteria

H1-3+vT ¥/
H1-3+vT ¥V
H1-3+vT ¢/
H1-3+vT ¥
H1-3+vT ¢
H1-a+vT ¥V
H1-asvT V'
H1-3+vT v
H1-s+vr ¢
H1-a+vT ¢
H1-3+vT ¢
H1-3+vT ¢
H1-3+vT ¥
H1-3+vT ¥
H1-3+vT v
Hi1-3+vT ¢V
H1-3+vT ¥
H1-3+vT ¢
H1-3+vT ¢
H1-3+vT ¢
Hi-aevT ¥
H1-3+vT V/
H1-3+vT ¢/
H1-3+vT V'
H1-3+vT ¢V
H1-3+vT ¥
Hi-3+vT ¥
H1-3+vT ¢V
H1-3evT v

H1-3+VT /

Page 50
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“Section Elevation Ratio Ratio Ratio Ratio  Ratio  Comb.  Allow. Criteria
No. P Fox foy f, fi Stress Stress
ft P, Fux Foy F. Fut Ratio Ratio
L39 20.25-19.25 0.010 0.945 0.000 0.026 0.000 0.‘9/56 1.333 HA-3+VT /
19.25-18.25 0.010 0.947 0.000 0.026 0.000 0_9/58 1.333 H1-3+VT ‘/
18.25-17.26 0.010 0.949 0.000 0.026 0.000 0.:?0 1.333 H1-3+VT /
17.25-16.25 0.010 0.951 0.000 0.026 0.000 0.9/62 1.333 H1-3+VT /
16.25-15.25 0.011 0.953 0.000 0.026 0.000 0.‘9/64 1.333 H1-3+VT /
L40 15.25 - 14.25 0.011 0.974 0.000 0.026 0.000 0.‘9/85 1.333 H1-3+VT /
14.25-13.25 0.011 0.976 0.000 0.026 0.000 0.‘9/87 1.333 H1-3+VT ‘/
13.25-12.25 0.011 0.977 0.000 0.026 0.000 0.:?9 1.333 H1-3+VT /
12.25-11.25 0.011 0.979 0.000 0.026 0.000 031 1,333 H1-3+VT /
11.25-10.25 0.011 0.981 0.000 0.026 0.000 032 1.333 H1-3+VT ./
L41 10.25-9.25 0.011 1.002 0.000 0.027 0.000 1.‘(;4 1.333 H1-3+VT /
9.25-8.25 0.011 1.004 0.000 0.026 0.000 1.‘(;6 1.333 H1-3+VT /
8.25-7.25 0.011 1.006 0.000 0.026 0,000 1.‘(;7 1.333 H1-3+VT /
7.25-6.25 0.012 1.008 0.000 0.026 0.000 1&9 1.333 H1-3+VT /
6.25-5.25 0.012 1.009 0.000 0.026 0.000 1.021 1.333 H1-3+VT /
L42 5.25-4.25 0.011 0.992 0.000 0.026 0.000 1.003 1.333 H1-3+VT ‘/
4,25-3.25 0.011 0.993 0.000 0.026 0.000 1.‘(?5 1.333 H1-3+VT ‘/
3.25-2.25 0.011 0.995 0.000 0.026 0.000 1.0/06 1.333 H1-3+VT /
2.25-1.25 0.012 0.996 0.000 0.026 0.000 1$8 1.333 H1-3+VT ‘/
1.25-0.25 0.012 0.998 0.000 0.026 0.000 1.010 1.333 H1-3+VT ‘/
L43 0.25-0 (43) 0.012 0.998 0.000 0.026 0.000 1.‘(;0 1.333 H1-3+VT /
Section Capacity Table
Section  Elevation ~ Component " Size  Crtical P SF'Puew % Pass
No. ft Type Element K K Capacity Fail
] 149 - 144 Pole TP23.8649x23x0.1875 1 448 732.55 172 Pass
L2 144 - 139 Pole TP24.7299x23.8649x0.1875 2 -4.73 759.31 29.7 Pass
L3 139 -134 Pole TP25.5948x24.7299x0.1875 3 -5.60 786.07 42.6 Pass
L4 134 -129 Pole TP26.4597x25.5948x0.1875 4 -5.92 812.83 53.9 Pass
L5 129 - 124 Pole TP27.3247x26.4597x0.1875 5 -6.74 839.59 65.3 Pass
L6 124 - 119 Pole TP28.1896x27.3247x0.1875 6 -8.99 866.35 76.8 Pass
L7 119-111.5 Pole TP29.487x28.1896x0.1875 7 -9.37 879.47 88.6 Pass
L8 111.5-110.25 Pole TP29.3283x28.4633x0.2188 8 -10.14 1050.71 89.5 Pass
L9 110.25- 108 Pole TP29.7175%29.3283x0.2188 9 -10.42 1064.76 94.5 Pass
L10 108 - 107.75 Pole TP29.7607x29.7175x0.2313 10 -10.47 1126.78 90.1 Pass

tnxTower Report - version 6.1.4.1
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“Section  Elevation

No.
L11
L12
L13
L14
L15
L16
L17
L18
L19
L20
L21
L22
L23
L24
L25
L26

ft

107.75-107.5
107.5-107.25
107.25-102.25
102.25 - 97.25
97.25-92.25
92.25-90.5
90.5 - 90.256
90.25 - 88
88 -87.75
87.75-87.5
87.5-87.25
87.25-82.25
82.25-75.25
75.25-74.75
74.75-70.5
70.5-70.25
70.25 - 65.25
65.25 - 60.25
60.25 - 65.25
55.25 - 50.25
50.25 - 45.25
45.25 - 39.75
39.75-38.75
38.75-35.5
35.5-35.25
35.25-30.25
30.25-25.25
25.25-20.25
20.25-15.25
16.25-10.25
10.25-5.25
525-0.25
0.25-0

Component
Type
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole
Pole

Size

TP29.804x29.7607x0.2313
TP29.8472x29.804x0.4375
TP30.7122x29.8472x0.4313
TP31.5772x30.7122x0.4188
TP32.4421x31.5772x0.4188
TP32.7449x32.4421x0.4125
TP32.7881x32.7449x0.4125
TP33.1773x32.7881x0.4125
TP33.2206x33.1773x0.5313
TP33.2638x33.2206x0.5188
TP33.3071x33.2638x0.4563
TP34.1721x33.3071x0.4688
TP35.383x34.1721x0.4563
TP35.0319x34.167x0.5063
TP35.767x35.0319x0.5063
TP35.8103x35.767x0.6063
TP36.6752x35.8103x0.5813
TP37.54x36.6752x0.6813
TP38.4049x37.54x0.5813
TP39.2698x38.4049x0.5813
TP40.1346x39.2698x0.5563
TP41.086x40.1346%0.5563
TP40.6966x39.6154x0.65
TP41.2588x40.6966x0.6625
TP41.3021x41.2588x0.6625
TP42.167x41.3021x0.6375
TP43.032x42.167x0.65
TP43.8969x43.032x0.6375
TP44.7619x43.8969x0.6375
TP45.6268x44.7619x0.625
TP46.4918x45.6268x0.6125
TP47.3568x46.4918x0.625
TP47.4x47.3568x0.625

Critical
Element

"

SFPaow %

K

1128.43

2123.10
2154.77
2152.94
2212.70
2200.72
2203.65
2230.15
2865.54
2802.89
2473.15
2606.84
2570.84
2884.09
2945.50
3521.65
3461.77
3544.73
3627.67
3710.62
3632.70
3636.68
429517
4437.86
4442.60
4368.56
4545.65
4550.54
4641.52
4641.00
4636.87
4819.41
4823.87

Pole (L9)

RATING =

Qctober 29, 2014

CClI BU No 845455
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Pass

Capacity Fail
90.6 Pass
49.1 Pass
55.1 Pass
61.6 Pass
66.1 Pass
68.5 Pass
68.8 Pass
70.6 Pass
55.6 Pass
5§7.0 Pass
64.6 Pass
66.3 Pass
69.7 Pass
67.6 Pass
69.9 Pass
58.9 Pass
63.4 Pass
65.4 Pass
67.1 Pass
68.8 Pass
73.3 Pass
73.4 Pass
66.6 Pass
66.1 Pass
66.2 Pass
69.7 Pass
69.4 Pass
71.5 Pass
72.3 Pass
74.5 Pass
76.6 Pass
75.7 Pass
75.8 Pass

Summary

94.5 Pass
94.5 Pass

*NOTE: Above stress ratios for reinforced sections are abproximate. More exact calculations
are presented in Appendix C.
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APPENDIX B
BASE LEVEL DRAWING
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APPENDIX C
ADDITIONAL CALCULATIONS
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BU # 845455 WO # 933260 | DoneBy: | RAA | 10/8/2014
Anchor Rod Reinforcement
Number of Bolt Circle
Anchor Rods | Anchor Rod Size Anchor Rod Grade (in)
Original Anchor Rods 12 2.25 A615-) 54
Proposed A.R. 4 2.25 A193 Gr. B7 65.4
Moment of
Inertia (in*) |Area(in®)
Original A.R. 14215.50 39.00 I=N/8*(A,)*(BC)>
Proposed A.R. 6950.39 13.00
Total 21165.89 52.00
Loads From TNX Tower:
Moment 3455 k-ft
Axial 42 k
Shear 31 k
Moment (k-ft) Axial (k) Shear (k)
Original A.R. Portion 2320.5 42.0 31.0
Proposed A.R. Portion 1134.5 0.0 0.0




Square, Stiffened / Unstiffened Base Plate, Any Rod Material - Rev. F /G

Assumptions:

1) Rod groups at corners. Total # rods divisible by 4. Maximum total # of rods = 48 (12 per Corner).

2) Rod Spacing = Straight Center-to-Center distance between any (2) adjacent rods (same cornier)
3) Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Site Data

BU#: 845455
Site Name: OXFORD-QUAKER FARMS
App #: 263999 Rev. 1

Anchor Rod Data

Eta Factor, n 0.5 TIA G (Fig. 4-4)
Qty: 12
Diam: 2.25 in
Rod Material:{ A815-J

Yield, Fy: 75 ksi
Strength, Fu: 100 ksi

Bolt Circle: 54 in

Anchor Spacing: 6 in
Plate Data

W=Side: 53 in

Thick: 2.75 in
Grade: 60 ksi
Clip Distance: 10 in

Stiffener Data (Welding at both sides)

Configuration:| Unstiffened
Weld Type: it

Base Reactions
TIA Revision: F

Unfactored Moment, M:; 2321 ft-kips

Unfactored Axial, P: 42 kips
Unfactored Shear, V: 31 kips
Anchor Rod Results
TIA F --> Maximum Rod Tension 168.4 Kips
Allowable Tension: 195.0 Kips

Anchor Rod Stress Ratio:

86.4% Pass

Base Plate Results Flexural Check PL Ref. Data
Base Plate Stress: 45.8 ksi Yield Line (in):
Allowable PL Bending Stress: 60.0 ksi 25.87

Base Plate Stress Ratio:

N/A - Unstiffened
Stiffener Results

76.4% Pass

Max PL Length:
| 27.55 |

Groove Depth: <-- Disregard
Groove Angle: <-- Disregard
Fillet H. Weld: in
Fillet V. Weld: in
Width: in
Height: in
Thick: in
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data
Diam: 47.4 in
Thick: 0.375 in
Grade: 65 ksi
# of Sides: 18 "0" IF Round

Horizontal Weld : N/A
Vertical Weld: N/A
Plate Flex+Shear, fb/Fb+(fv/Fv)"2: N/A
Plate Tension+Shear, ft/Ft+(fv/Fv)*2: N/A
Plate Comp. (AISC Bracket): N/A
Pole Results
Pole Punching Shear Check: N/A
Max PL Length
_ Yield Line
# Anchors st . 5- t= BASE PL
ot corner= T2 S| mHicknEss
i \\ & Anchor, Typ.

STIFFENED CONFIGURATION
ASSUMED IN TOOL

Input Clear Space
ot B.C. for Single
Anchor Caose

Stress Increase Factor

Anchor Spacing Same As
Stiffener Spacing,

Except for Signle Corner
Anchor (Input Clear Space)

ASD ASIF: | 1.333 |

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

CClplate v2.0

Analysis Date: 10/15/2014




Square, Stiffened / Unstiffened Base Plate, Any Rod Material - Rev. F /G
Assumptions: 1) Rod groups at corners. Total # rods divisible by 4. Maximum total # of rods = 48 (12 per Corner).
2) Rod Spacing = Straight Center-to-Center distance between any (2) adjacent rods (same corner)
3) Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Site Data Base Reactions
BU#: 845455 TIA Revision: F
Site Name: OXFORD-QUAKER FARMS Unfactored Moment, M: 1135 ft-kips
App #: 263999 Rev. 1 Unfactored Axial, P: 0 kips
Anchor Rod Data Unfactored Shear, V: 0 kips
Eta Factor, n 0.5  |TIAG (Fig. 4-4)
Qty: 4
Diam: 2.25 in Anchor Rod Results
Rod Material: Other TIA F --> Maximum Rod Tension 188.6 Kips
Yield, Fy: 105 ksi Allowable Tension: 218.6 Kips
Strength, Fu: 125 ksi Anchor Rod Stress Ratio: 86.3% Pass

Bolt Circle: 65.4 in

Plate Data
W=Side: 53 in
Thick: 2.75 in

Grade: 60 ksi

Clip Distance: 10 in
Max PL Length
- ©
T — _ Yield Line
Anchors L i
ft corner= B L T t= BASE PL
Qty/4 7 MK THICKNESS
— T~
ok | | & Anchor, Typ.
b — STIFFENED CONFIGURATION
i ASSUMED IN TOOL
\_J— — B.C.
Pole Data = .

Diam: 47.4 in
Thick: 0.375 in
Grade: 65 ksi
# of Sides: 18 "0" IF Round

Input Clear Space
at B.C. for Single
Anchor Case

Pole w/
“ DIAM = D

Anchor Spocing Some As
—|Stiffener Spocing,
AL A Except for Signlg Comer
Stress Increase Factor Anchor (Input Cleor Spoce)

ASD ASIF:| 1.333 |

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

CClplate v2.0 Analysis Date: 10/15/2014



Monopole Pier and Pad Foundation

BU # : 845455 C O N

Site Name: OXFORD-QUAKER FARMS A 5 L
App. Number: 263999 Rev. 1

TIA-222 Revision:] F |

Design Reactions Design Checks
Shear, S: 31 kips & Capacity/ Demand/
Moment, M: 3455 ft-kips Availability Limits Check
Tower Height, H: 149 ft Req'd Pier Diam.(ft) @ 1.875 OK
Tower Weight, Wt: 42 kips Overturning (ft-kips)|  3620.00 3455.00 95.4%
Base Diameter, BD: 0.38 ft Shear Capacity (kips) 152.90 31.00 20.3%
Bearing (ksf) 22.50 6.37 28.3%
Foundation Dimensions Pad Shear - 1-way (kips)|  686.04 434.61 63.4%
Depth, D: i ft Pad Shear - 2-way (kips)| 1944.15 110.88 5.7%
Pad Width, W: 21.5 ft Pad Moment Capacity (k-ft) | 3738.33 1657.04 44.3%
Neglected Depth, N: 3 ft Pier Moment Capacity (k-fi) | 4575.77 3594.50 78.6%

Thickness, T: 3.00 ft
Pier Diameter, Pd; 7.00 ft
Ext. Above Gradeg, E: 0.50 ft

BP Dist. Above Pier; 3 in.
Clear Cover, Cc: 3.0 in

Soil Properties
Soil Unit Weight, y: 0.125 kcf

Ult. Bearing Capacily, Be: 30.0 ksf
Angle of Friction, ®: 36 deg
|Cohesion, Co:il 0.000 [ksf

Passive Pressure, Pp: 0.000 ksf

Base Friction, p: 0.565

Material Properties
Rebar Yield Strength, Fy: 60000 |psi
Concrete Strength, F'c: 3000 psi
Concrete Unit Weight, &c: 0.150 kef

Seismic Zone, z: 1
Rebar Properties
Pier Rebar Size, Sp: 11
Pier Rebar Quanity, mp: 24
Pad Rebar Size, Spad: 10
Pad Rebar Quanity, mpad: 21
Pier Tie Size, St: 5

Tie Quanity, mt: 10

Monopole Pier and Pad Version 1.2 Effective Date: 9/9/2010



Maximum Allowable Moment of a Circular Pier

Axial Load (Negative for Compression) =| -42.00 |kips

Pier Properties Material Properties
Concrete: Concrete compressive strength = 3000 |[psi
Pier Diameter =ﬂ Reinforcement yield strength =| 60000 |psi
Concrete Area= 5541.8 in’ Modulus of elasticity =| 29000 |ksi
Reinforcement yield strain = 0.00207
Reinforcement: Limiting compressive strain =

Clear Cover = in

Cage Diameter=  6.38 ft

Bar Size = Seismic Properties
Bar Diameter - 14T —in
BarArea= 156 in’

Number of Bars =

Minimum Area of Steel

Required area of steel =  27.71 in?
Provided area of steel =  37.44 in’ OK
Axial Loading

Load factor =

Reduction factor = 0.9
Factored axial load = -60.6667 kips

Neutral Axis

Distance from extreme edge to neutral axis = 14.42 in
Equivalent compression zone factor = 0.85
Distance from extreme edge to
equivalent compression zone factor = 12.26 in
Distance from centroid to neutral axis = 27.58 in

Compression Zone

Area of steel in compression zone = 7.80 in’
Angle from centroid of pier to intersection of
equivalent compression zone and edge of pier = 44.91 deg
Area of concrete in compression= 500.76 in?
Force in concrete = 0.85*fc*Acc= 1276.93 Kkips
Total reinforcement forces = -1216.26 Kkips
Factored axial load = -60.67 kips

Force in concrete = -1276.93 Kkips
Sum of the forces in concrete = 0.00 kips OK

Maximum Moment
First moment of the concrete
area in compression about the centoid = 17382.88 in®
Distance between centroid of concrete
in compression and centroid of pier = 34.71 in
Moment of concrete in compression = 44326.35 in-kips
Total reinforcement moment = 34986.95 in-kips
Nominal moment strength of column = 79313.30 in-kips
Factored moment strength of column = 54909.21 in-kips

Maximum Allowable Moment =| 4575.77 |ft-kips




Individual Bars

Distance
fo Area of
Angle Distance Distance equivalent steel in
from first to to neutral  comp. compressi Axial
Bar bar centroid axis zone Strain on Stress force
# (deg) (in) (in) (in) (in%2) (ksi) (kips)
1 0.00 0.00 -27.58 -29.74 | -0.005738 0.00 -60.00 -93.60
2 15.00 9.91 -17.67 -19.83 | -0.003676 0.00 -60.00 -93.60
3 30.00 19.15 -8.43 -10.60 | -0.001755 0.00 -50.88 -79.38
4 45.00 27.08 -0.50 -2.67 -0.000104 0.00 -3.03 -4.73
5 60.00 33.16 5.58 3.42 0.0011617 1.56 33.69 48.58
6 75.00 36.99 9.41 7.25 0.0019577 1.56 56.77 84.59
7 90.00 38.30 10.71 8.55 0.0022291 1.56 60.00 89.62
8 105.00 36.99 9.41 7.25 0.0019577 1.56 56.77 84.59
9 120.00 33.16 5.58 3.42 0.0011617 1.56 33.69 48.58
10 135.00 27.08 -0.50 -2.67 -0.000104 0.00 -3.03 -4,73
11 150.00 19.15 -8.43 -10.60 | -0.001755 0.00 -50.88 -79.38
12 165.00 9.91 -17.67 -19.83 | -0.003676 0.00 -60.00 -93.60
13 180.00 0.00 -27.58 -29.74 | -0.005738 0.00 -60.00 -93.60
14 195.00 -9.91 -37.49 -39.66 | -0.007801 0.00 -60.00 -93.60
15 210.00 -19.15 -46.73 -48.89 | -0.009722 0.00 -60.00 -93.60
16 225.00 -27.08 -54.66 -56.82 | -0.011372 0.00 -60.00 -93.60
17 240.00 -33.16 -60.75 -62.91 | -0.012638 0.00 -60.00 -93.60
18 255.00 -36.99 -64.57 -66.73 | -0.013434 0.00 -60.00 -93.60
19 270.00 -38.30 -65.88 -68.04 | -0.013706 0.00 -60.00 -93.60
20 285.00 -36.99 -64.57 -66.73 | -0.013434 0.00 -60.00 -93.60
21 300.00 -33.16 -60.75 -62.91 | -0.012638 0.00 -60.00 -93.60
22 315.00 -27.08 -54.66 -56.82 | -0.011372 0.00 -60.00 -93.60
23 330.00 -19.15 -46.73 -48.89 | -0.009722 0.00 -60.00 -93.60
24 345.00 -9.91 -37.49 -39.66 | -0.007801 0.00 -60.00 -93.60
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Increment (ft): 5

X Geometry Input

Lap Splice Length Bottom Diameter Tapered Pole Welght
Section Height (ft) Section Length (ft) {ft) Number of Sides | Top Dlameter (in) {in) Wall Thickness (in) Grade Multiplier
1 149 - 144 5 18 23.000 23.865 0.1875 AB07-65 1.000
2 144 - 139 5 18 23.865 24.730 0,1875 AB07-65 1,000
3 139 - 134 5 18 24.730 25.595 0.1875 AB07-65 1.000
4 134 - 129 5 18 25.595 26.460 0.1875 A607-65 1.000
5 129 - 124 5 18 26.460 27.325 0.1875 AB07-65 1.000
6 124 - 119 5 18 27.325 28.190 0.1875 AB07-65 1.000
7 119 - 115.25 7.5 3.75 18 28.190 29.487 0.1875 A607-65 1.000
8 11525 - 110.25 5 18 28.463 29.328 0.21875 A607-65 1.000
9 110.25 - 108 2.25 18 29.328 29.717 0.21875 A607-65 1.000
10 108 - 107,75 0.25 18 29.717 29.761 0,23125 AB07-65 1.223
11 107.75 - 1075 0.25 18 28.761 29.804 0.23125 A607-65 1.223
12 107.5 - 107.25 0.25 18 29.804 29.847 0.4375 A607-65 0.944
13 107.25 - 102.25 5 18 29.847 30.712 0.43125 A607-65 0.945
14 102,25 - 97.25 5 18 30.712 31.577 0.41875 AB07-65 0.960
15 97.25 - 92.25 5 18 31.577 32.442 0.41875 A607-65 0.949
16 92.25 - 905 1.75 18 32.442 32.745 0.4125 A607-65 0.959
17 80.5 - 90.25 0.25 18 32.745 32,788 0.4125 A607-65 0.958
18 90.25 - 88 2.25 18 32,788 33177 0.4125 AB07-65 0.953
19 88 - 87.75 0.25 18 33177 33.221 0.53125 AB07-65 1.069
20 87.75 - 875 0.25 18 33.221 33.264 0.51875 A607-65 1.093
21 875 - 87.25 0.25 18 33.264 33.307 0.45625 AB07-65 0.987
22 87.25 - 8225 5 18 33.307 34,172 0.46875 AB07-65 0.949
23 8225 - 79.75 7 4.5 18 34,172 35.383 0.45625 AB07-65 0.968
24 7975 - 7475 5 18 34.167 35.032 0.50625 AB07-65 0.992
25 7475 - 705 4,25 18 35.032 35.767 0.50625 A607-65 0.983
26 705 - 7025 0.25 18 35.767 35.810 0.60625 A607-65 0.948
27 70.25 - 65.25 5 18 35.810 36.675 0.58125 A607-65 0.976
28 65.25 - 60.25 5 18 36.675 37.540 0.58125 A607-65 0.964
29 6025 - 55.25 5 18 37.540 38.405 0.58125 A607-65 0.953
30 55.25 - 50.25 5 18 38.405 39.270 0.58125 A607-65 0.943
3 50.25 - 45.25 5 18 35.270 40,135 0.55625 AB607-65 0.974
32 4525 - 45 5.5 5.25 18 40,135 41.086 0.55625 AB607-65 0.974
33 45 - 3875 6.25 18 39,615 40.697 0.65 A607-65 0.974
34 38.75 - 355 3.25 18 40.697 41,259 0.6625 A607-65 0.951
35 355 - 3525 0.25 18 41.259 41.302 0,6625 ABO7-65 0.950
36 35.25 - 30.25 g 18 41.302 42,167 0.6375 A607-65 0.379
37 30.25 - 25.25 S 18 42.167 43,032 0.65 A607-65 0,952
38 25.25 - 2025 5 18 43,032 43,897 0,6375 AB07-65 0.963
39 20.25 - 15.25 5 18 43,897 44.762 0.6375 AB607-65 0.956
40 1525 - 10.25 5 18 44,762 45,627 0.625 AB07-65 0.967
41 10.25 - 5.25 5 18 45.627 46.492 0.6125 A607-65 0.980
42 525 - 025 5 18 46.492 47.357 0.625 AB07-65 0.954
43 025 - O 0.25 13 47.357 47.400 0.625 AB07-65 0.953
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CClpole - version 2.3

TNX Section Forces

Increment (ft): 5 TNX Output
Py My vy
Section Height (ft) (K) | (kip-ft) | (K)
1 149 - 144 4.4777| 58.991| 10.299
2 144 - 139 4.7341( 111.3] 10.629
3 139 - 134 5.5992| 171.79| 12.105
4 134 - 129 5.9246| 233.14| 12.44
5 129 - 124 6.744( 302.11| 13.634
6 124 - 119 8.9851( 377.35| 20.024
7 119 - 115.25 9.383( 453.04| 20.37
8 115.25 - 110.25 10.142| 556.4| 20.932
9 110.25 - 108 10.42] 603.72| 21.131
10 108 - 107.75 10.469 609| 21.149
11 107.75 - 107.5 10.505| 614.29| 21.172
12 107.5 - 107.25 10.549| 619.59| 21.197
13| 107.25 - 102.25 11.412| 726.84| 21.698
14| 102.25 - 97.25 12.302| 836.57| 22.191
15 97.25 92.25 13.211| 948.76| 22.678
16 92.25 - 905 13.527| 988.6| 22.852
17 90.5 - 90.25 13.588| 994.31| 22.87
18 90.25 - 88 13.999 1046 23.105
19 88 - 8775 14.069| 1051.8| 23.128
20 87.75 - 875 14.13| 1057.6| 23.155
21 875 - 87.25 14.182| 1063.4| 23.181
22 87.25 - 8225 15.209| 1180.6| 23.685
23 82.25 - 79.75 15.828| 1240.4| 24.16
24 78.75 - 74.75 17.702| 1362.5| 24.705
25 7475 - 70.5 18.706| 1468.4| 25.106
26 70.5 - 70.25 18.781| 1474.7| 25.124
27 70.25 - 65.25 20.108| 1601.5| 25.609
28 65.25 - 60.25 21.461| 1730.8| 26.079
29 60.25 - 55.25 22.83| 1862.3| 26.536
30 55.25 - 50.25 24.217| 1996.1| 26.979
31 50.25 - 45.25 25.625 2132| 27.404
32 4525 - 45 25.704| 2138.9| 27.417
33 45 - 3875 28.887| 2312.4| 28.069
34 38.75 - 355 29.945| 2403.9| 28.328
35 355 - 3525 30.035 2411 28.339
36 35.25 - 30.25 31.675| 2553.6| 28.723
37 30.25 - 25.25 33.341 2698| 29.098
38 2525 - 20.25 35.028| 2844.3| 29.468
39 20.25 - 15.25 36.7| 2992.5 29.8
40 15.25 - 10.25 38.5| 3142.4 30.2
41 10.25 - 525 40.2] 3294.2 30.6
42 525 - 0.25 42.0| 3447.8 30.9
43 025 - 0 42.1] 3455.5 30.9
Page 3
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Analysis Results

Elevation (ft) Cor;l_s;:ent Size Critical Element % Capacity | Pass/ Fail
149 - 144 Pole TP23.865x23x0.1875 Pole 17.1% Pass
144 - 139 Pole TP24.73x23.865x0.1875 Pole 29.6% Pass
139-134 Pole TP25.595x24.73x0.1875 Pole 42.5% Pass
134 -129 Pole TP26.46x25.595x0.1875 Pole 53.7% Pass
129 - 124 Pole TP27.325x26.46x0.1875 Pole 65.2% Pass
124 - 119 Pole TP28.19x27.325x0.1875 Pole 76.5% Pass

119-115.25 Pole TP29.487x28.19x0.1875 Pole 88.4% Pass

1156.25 - 110.25 Pole TP29.328x28.463x0.2188 Pole 89.3% Pass

110.25 - 108 Pole TP29.717x29.328x0.2188 Pole 94.3% Pass

108 - 107.75 Pole + Reinf. TP29.761x29.717x0.2313 Pole 96.0% Pass

107.75-107.5 Pole + Reinf. TP29.804x29.761x0.2313 Pole 96.6% Pass

107.5-107.25 Pole + Reinf. TP29.847x29.804x0.4375 Reinf. 5 Compression 61.9% Pass
107.25-102.25  Pole + Reinf. TP30.712x29.847x0.4313 Reinf. 5 Compression 69.2% Pass

102.25 - 97.25 Pole + Reinf. TP31.577x30.712x0.4188 Reinf. 5 Compression 76.3% Pass

97.25-92.25 Pole + Reinf. TP32.442x31.577x0.4188 Reinf, 5 Compression 83.3% Pass

92.25-90.5 Pole + Reinf. TP32.745x32.442x0.4125 Reinf. 5 Compression 85.2% Pass
90.5 - 90.25 Pole + Reinf. TP32.788x32.745x0.4125 Reinf. 4 Compression 85.6% Pass

90.25 - 88 Pole + Reinf. TP33.177x32.788x0.4125 Reinf. 4 Compression 88.4% Pass

88 - 87.75 Pole + Reinf. TP33.221x33.177x0.5313 Reinf. 4 Compression 76.2% Pass
87.75-87.5 Pole + Reinf. TP33.264x33.221x0.5188 Reinf, 4 Compression 76.3% Pass
87.5-87.25 Pole + Reinf. TP33.307x33.264x0.4563 Reinf. 3 Compression 77.6% Pass
87.25-82.25 Pole + Reinf. TP34.172x33.307x0.4688 Reinf. 3 Compression 82.9% Pass

82.25 - 79.75 Pole + Reinf. TP35.383x34.172x0.4563 Reinf, 3 Compression 85.8% Pass

79.75 - 74.75 Paole + Reinf. TP35.032x34.167x0.5063 Reinf. 3 Compression 80.9% Pass

74.75 - 70.5 Pole + Reinf. TP35.767x35.032x0.5063 Reinf. 3 Compression 84.4% Pass

70.5-70.25 Pole + Reinf. TP35.81x35.767x0.6063 Reinf. 2 Compression 72.1% Pass

70.25 - 65.25 Pole + Reinf. TP36.675x35.81x0.5813 Reinf. 2 Compression 75.6% Pass

65.25 - 60.25 Pole + Reinf. TP37.54x36.675x0.5813 Reinf. 2 Compression 79.2% Pass

60.25 - 55.25 Pole + Reinf. TP38.405x37.54x0.5813 Reinf. 2 Compression 82.1% Pass

55.25 - 50.25 Pole + Reinf. TP39.27x38.405x0.5813 Reinf. 2 Compression 85.1% Pass

50.25 - 45.25 Pole + Reinf. TP40.135x39.27x0.5563 Reinf. 2 Compression 88.3% Pass
45.25 - 45 Pole + Reinf. TP41.086x40.135x0.5563 Reinf. 2 Compression 88.4% Pass
45 - 38.75 Pole + Reinf. TP40.697x39.615%0.65 Reinf. 2 Compression 80.4% Pass

38.75-35.5 Pole + Reinf. TP41.259x40.697x0.6625 Reinf. 2 Compression 81.0% Pass

35.5-35.25 Pole + Reinf. TP41.302x41.259x0.6625 Reinf, 1 Compression 81.1% Pass
35.25-30.25 Pole + Reinf. TP42.167x41.302x0.6375 Reinf, 1 Compression 83.8% Pass

30.25 -25.25 Pole + Reinf. TP43.032x42.167x0.65 Reinf. 1 Compression 85.0% Pass

25.25-20.25 Pole + Reinf. TP43.897x43.032x0.6375 Reinf. 1 Compression 87.5% Pass

20.25-15.25 Pole + Reinf. TP44.762x43.897x0.6375 Reinf. 1 Compression 88.5% Pass

15.25-10.25 Pole + Reinf. TP45.627x44.762x0.625 Reinf, 1 Compression 90.8% Pass

10.25-5.25 Pole + Reinf. TP46.492x45.627x0.6125 Reinf. 1 Compression 91.6% Pass

5.25-0.25 Pole + Reinf. TPA47.357x46.492x0.625 Reinf. 1 Compression 93.1% Pass

0.25-0 Pole + Reinf. TPA47.4x47.357x0.625 Reinf, 1 Compression 93.2% Pass
Summary

Pole 96.6% Pass

Reinforcement 93.9% Pass

Overall 96.6% Pass

CClpole - version 2.3 Page 4 Analysis Date: 10/29/2014



Additional Calculations

Section Moment of Inertia (in") Area (in’) % Capacity
Elevation {(ft)
Pole Reinf. Total Pole Reinf. Total Pole R1 R2 R3 R4 RS R6
149 - 144 998 n/a 998 14.09 n/a 14,09 17.1%,
144 - 139 1111 n/a 1111 14.61 n/a 14.61 29.6%)
139-134 1233 nfa 1233 15.12 nfa 15.12 42.5%
134-129 1363 n/a 1363 15.63 n/a 15.63 53.7%
129-124 1502 n/a 1502 16.15 nfa 16.15 65.2%)
124 - 118 1650 n/a 1650 16.66 n/a 16.66 76.5%
119 - 115.25 1768 n/a 1768 17.05 n/a 17.05 88.4%
115.25 - 110.25 2163 nfa 2163 20.21 n/a 20.21 89.3%
110.25 - 108 2251 n/a 2251 20.48 n/a 20.48 94.3%
108 - 107.75 2290 115 2405 20.51 6.00 26.51 96.0% 62.3%
107.75 - 107.5 2300 116 2416 20.54 6.00 26.54 96.6% 62.7%
107.5 - 107.25 2281 2169 4449 20.57 18.00 38.57 48.5% 61.9%| 61.9%
107.25 - 102.25 2436 2290 4777 21.17 18.00 39.17 55.2%, 69.5%| 69.5%
102.25 -97.25 2704 2416 5120 21,77 18,00 39.77 60.9% 76.6%| 76.6%
97.25 - 92.25 2934 2544 5478 2283 18.00 40.37 65.5%| 83.3%| 83.3%
92.25 - 90.5 3017 2590 5607 22.58 18.00 40.58 68.1% 85.6%| 85.6%
90.5 - 90.25 3029 2596 5626 22.61 18.00 40.61 68.3% 85.9% 85.9%
90.25 - 88 3139 2656 5795 22.88 18.00 40.88 70.8% 88.7% 88.7%
88 - 87.75 3221 4222 7443 22.91 36.00 58.91 61.2% 62.2%| 76.2% 59.9%
87.75-87.5 3232 4173 7404 22.94 36.00 58.94 62.1% 62.5%| 76.5% 60.1%
87.5 - 872.25 3177 3360 6537 22.97 24.00 46.97 64.2% 77.8%| 77.8%
87.25-82.25 3432 3748 7180 23.57 24.00 47.57 67.3% 83.2%| 83.2%
82.25-79.75 3565 3726 7292 23.87 24.00 47.87 71.2% 85.8%| 85.8%
79.75-74.75 4731 3703 8434 31.02 24.00 55.02 66.7% 81.4%| 81.4%
74,75 -70.5 5038 3854 8892 31.68 24,00 55.68 69.6% 84.9%| 84.9%
70.5-70.25 5056 5639 10695 31.72 32.50 64.22 58.2% 72.4%
70.25 - 65.25 5435 5559 10993 32.49 32.50 64.99 63.0% 75.9%
65.25 - 60.25 5831 5989 11821 33.26 32,50 65.76 65.1% 79.2%
60.25 - 55.25 6247 6448 12695 34.03 32.50 66.53 66.5% 82.4%
55.25 - 50.25 6682 6729 13411 34.80 32.50 67.30 69.0% 85.4%
50.25 - 45.25 7136 6809 13945 35.58 32.50 68.08 72.1% 88.3%
45.25-45 7160 6823 13983 35.61 32.50 68.11 72.8% 88.4%
45 - 38,75 9855 6993 16848 47.99 32.50 80.49 66.2% 80.3%
38.75-35.5 10273 7620 17892 48.66 32.50 81.16 64.7% 81.7%
35.5-35.25 10305 7635 17940 48.71 32.50 81.21 64.8%| 81.8%
35.25 - 30.25 10972 7488 18460 49.74 32.50 82.24 69.1%| 83.8%
30.25 - 25.25 11668 8264 19532 50,77 32.50 83.27 68.0%| 85.7%
25.25 - 20.25 12392 8340 20732 51.80 32.50 84.30 71.1%| 87.5%
20.25 - 15.25 13146 8918 22063 52.83 32.50 85.33 70.9%| 89.2%
15.25 - 10.25 13929 8986 22916 53.86 32.50 86.36 73.9%| 90.8%
10.25-5.25 14743 8772 23516 54.89 32.50 87.39 77.0%| 92.4%
5.25-0.25 15589 9945 25534 55,92 32,50 88.42 74.8%| 93.8%
0.25-0 15632 9963 25595 55.97 32.50 88.47 74.8%| 93.9%

Nole: Seclion capacily checked i 5 degree intrements:
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BU: 845455 Done By: RAA
WO: 933260 Checked By: TS
Date: 10/15/2014

CROWN
« CASTLE

Additional Anchor Rods: Division of Forces

[Moment := 3455-kip-f{
Axial ;= 42-kiy
Shear := 31 -kip

Base Reactions from tnxTower:

Existing Anchor Rod Group Moment of Inertia: Nexisting = 1 | Dexisting = 2251
e "
BCexisting * 54 ”i Asxisting = 3.25in]

N~

N
. existing 2 B .
Iexisting . [ 3 )'(Bcexisting )'(Aexisting) = 14215.5-in

Additonal (New) Anchor Rod Group Moment of Inertia: Npew = 4 Dy = 2.25-if [Fuyq = 125ks
BC, oy = 65.4-0

new -

2
Anew = 3.25-in

N
new 2 .4
Low = ( . )-(Bcnew )-(Anew) = 6950.38-in

o _ _ B 4
Division of Forces: T offo] E= (lexisting) + (Tnew) = 21165.88-in
Iexisting Thew
Percentageexisﬁng = I— =67.16-% Percentage, oy, = =32.84-%
total total

Forces Remaining in Existing Anchor Rods:

M existing ‘= Moment-(Percentageexisﬁng) = 2320.46-kip-ft
Axexisting = Axial = 42-kip
Sexisting := Shear = 31-kip

Forces to New Anchor Rods:

M ew = Moment- (Percentagenew) = 1134.54 kip-ft
AX ey = O-kip
Spew = 0-kip

(It is assumed that all of the Axial and Shear loads will go to the existing anchor rods)

--See attached CClplate output for additional anchor rod group capacity and structural rating values—
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CROWN
~ CASTLE

Anchor Rod Bracket Calculations

Design the anchor rod bracket and all components to resist the full capacity of the additional anchors.

Bracket Design Load $:=038
Anchor Tensile Capacity): .
( pacity) OP, = - Fug g Apew = 325-kip

Tube Design (Square HSS)
Member Size: HSS 5" x 5" x 1/2"

Member Properties
(AISC 13th Ed., Table 1-12): Outside Length: ODyygg = 5+

Area: A“SS = 78811’1‘! Ae HSS = 075AHSS = 591]1’12

Thickness: [|'HSS = 0->°i]
Yield Strength: [Ty _Hss = 40'ks|  [Fy pggi= 58-ks|

Length: ]..“SS = 3311

. 4
Moment of Inertia:  |'HSs = 26.0-in

Radius of Gyration:  |HSS = 18270

Inside Dimension: IDygg = ODyygg — 2-tjygg = 4-in

Bearing Check b =75

(AISC 13th Ed., Equation J7-1):
dP, = oy R, = d’b'l'g'pripe"A‘pb

=l —————=——= 5.23-in2

Apb

Checkpg,e = |"OK" if AHSSZApb
"N/G" otherwise
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Compression Check
(AISC 13th Ed., Eqs. E3-1 to E3-4):

(AISC 13th Ed., Equation J4-6):

Gusset Plate Design

Gusset Plate width:

Gusset Plate thickness: tolate = 12511

Gusset Plate Strength:

Pole thickness:

d)c =0.9
»%v: 1

d)Pn_comp = O For Ag

2
.29000ksi
Fg i= ——0 = 870.59-ksi

2
K-Lyss
'HSS
K-L :
H R
—HSS 1543 < a7y |22000KSE e o6
4SS Fy Hss

Fy Hss

F
F.:=0658 °

or FyﬁHSS = 44,99 ksi

_ . Xlnss |
¢Pn_comp '" d)c'Fy*HSS'AHSS if 25
THSS
¢C'Fcr'AHSS otherwise
d)Pn_comp = 326.23-kip
CheCkcomp = |"OK" if ¢Pn_comp 2 6P,

"N/G" otherwise

wpiatﬁ' = 6.5

Lp]a[e] = 36ir}

Lplatc? = 30in

pr]ate = 65ks
Fuplate := 80ks
lpulc = 0.375in
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Weld Material Grade:

FEXX = 80ks

WO: 933260 Checked By: TS CROWN
Date: 10/15/2014
« CASTLE
Shear Check . 2
(AISC 13th Ed., Equation J4-3 and Ag = tplate Lplatez = 37-5in
J4-4): .2
Apy = Ag = 37.5-in
Shear Yielding
¢, =1
OVplate = Py 0.6 Ag Fypjare = 1462.5-kip
Checkgheari= |"OK" i OV,jae 2 0Py
"N/G" otherwise
Shear Rupture
,&.w: 0.75
D¥plasen= Py 06-Any Fupjoee = 1350-kip
Sshabaan— | OK" if ¢vplat62 oP,
"N/G" otherwise
Gusset Plate to Pole and Base Plate
Weld Design (Horizontal and Vertical
Weld) . . )
Gusset plate thickness: tolate = 1.25-in
Pole Grade: Fypole = 65ks| |Fugopq = 80ks
Base Plate Grade: Fypase = 60ks| [Fupace = 75ks1
Gussett Plate Grade: FYplate = 65-ksi Fup]ate = 80-ksi
Height of vertical weld from base plate: H= Lp]atel = 36-in
Notch := 0.75-i
Gap between Base Plate and HSS: Gap = 1.623i
Vertical fillet weld size to pole: D r=
mpole — -
(in sixteenths of an inch)
1dsi . Dvpole _ i
we s1zep01e.— 16 = 16
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5 B . —
Case 1: Vertical Fillet Weld Controls
¢wg =.75

Fillet weld (gusset plate to pole) 2 weld groups, so muliply by 2

D
effective throat ety p =2 %Ole.in.g = 0.442-in

CJP weld (gusset platet to base plate)

effective throat etein = tplate = 1.25-in
Length of Vertical Weld to pole L, = H - Notch = 35.25-in
Area of Vertical Weld to pole A, =etpL, = 15.58-in2
Length of Horizontal Weld to BP Ly = Wplate ~ Notch — Gap = 4.13-in
Area of Horizontal Weld Ay = etcjp'Lh = 5‘16~in2

Group Centroid

Vertical Weld  x, := 0
L

yy: 7“ + Noich = 18.38-in

A= Ay = 15.58-in”
XA, = XA = O-in3
YA, =Yy Ay = 286.25~in3

L
Horizontal Weld Xy = Th + Notch = 2.81-in

¥y, = 0-in

A= Ay = 5.16:in°

XAh = XhAh = 14511113

yAh = yhAh =0
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Sum Ay = A, + Ap = 20.74in”

sum *

XA =xA, + XAy = 14.51-in3

sum °

yASLll]l 5

XA
0 07in

sum
yA
yp1‘1me - A

Xprime -~

sum

= 13.8-in
sum

3
Ly -etyr

_ 2 2 4
]V = — (Lvet\/f)(yv _ yprime) + Ah'ypl.ilne = 29216111

12

-

Ly “Cleip

=yA, + YA, = 286.25~in3

B 2 2 .4
Iy ===+ Ah'(xh - Xprime) + Ay Xprime = 3810

12

Iy + I, = 2959.6-in”

—
I

= 20.74-in’

Total Area of Weld AW(oia] = Agum =

. 4
Total Ip IPiotal = Ip = 2959.6:in

eccentricit = —ODHSS
LAY K= Wplate 5 prime

Design Moment My = ¢P-e = 2697.53 kip-in

Check extreme fiber 1 Cyp = _1'Xprime =-0.7-in
Cy1 = H- Yprime = 22.2-in
pxg = Oksi

oP .
py; = Aot = 15.672-ksi

= 8.3-in
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CROWN
« CASTLE

€
= 20.231-ksi

mxq = M d
lp’[otal

G
= —0.638 ksi

rmy = My
Ipgotal

ray = J(rpxl + 1'mx1)2 + (rpyl + rmyl)2 = 25.21-ksi

Rnwe]d =] ¢WgO6FEXX = 36-ksi

ra
=70.02-%

Cap| =
nweld

Check extreme fiber 2 Cx2 = Wplate Gap — Xprime = 4.18-in

Cyp = _l'yprime = -13.8-in
pxy = Oksi
Py
pyy = = 15.672-ksi
Ytotal

C
2
mxy = My—2— = ~12.582-ksi
Piotal

C

rmy, = My = 3.807 ksi

Iptotal

ray = J(rpxz + rmxz)2 + (1’py2 + 1‘my2)2 = 23.19-ksi

Fu:= min(FupIate’Fubase) = 75-ksi

R late = Pyg 0-6-Fu = 33.75 ksi

ra

Capy = = 68.71-%

nplate

Case 2. Vertical Fillet Base Material Controls

M: 75

2 weld groups, so muliply by 2

Fillet weld (gusset plate to pole)

Dvpole

effective throat Bhbi= 2 -in = 0.625-in
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CROWN
« CASTLE

CJP weld (gusset plate to base plate)

effective throat Slain = t

Length of Vertical Weld to pole

ARARA
Area of Vertical Weld to pole D= etye
Length of Horizontal Weld to BP L= Wplate

Area of Horizontal Weld

Group Centroid

Vertical Weld Jan=0
L

plate

=1.25in

|..:= H — Notch = 35.25-in

L2
L, = 22.03-in

— Notch — Gap = 4.13-in

.2
ﬁl : etcjp'Lh = 5.16-in

o= 7" + Noteh = 18.38-in

A= A, = 22.03-in°

K= Xy Ay = 0-in°

.3
Y= Yy Ay = 404.82-in

L
Horizontal Weld A= 7}1 + Notch = 2.81-in

A= 0-in

Aui= Ap = 5.16-in'2
A= Xy Ay = l4.51-in3
m&,‘\: Yhhp =0

Sum A= Ay + Ap, = 27.19-in’

Moni= XAy + XAy = 14.51-in°

o= YAy + YA}, = 404.82.in’

XAgum

= 0.53-in
sum
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Date: 10/15/2014
« CASTLE
yA )
Nosiana= —— = 14.89-in
sum
L 3 et,,
v Myt 2 2 . 4
= 12 + (Lv'etvf)'(yv - yprime) + Ah"yprime =3692.6-in
3
Ly et
_ _h "¢jp 2 2 4
A]IhA'z _12 + Ah(xh - xprime) + Aleprime =40.41in

. 4
Jow= Iy + Iy = 3733.01-in

Total Area of Weld Aosade= Aqum = 27.19-in2

Total Ip o= Ip = 3733.01-in"

. ODyss
eccentricity e:

o= Wplate = 8.47-in

~ Xprime

Design Moment Man= ¢Pp-e = 2751.51-kip-in

Check extreme fiber 1 Cooda'= _l'xprime = —0.53-in

Sopdoi= H = Yprime = 21.11-4n

I8 L,= Oksi
oP,
= = 11.953-ksi
AWotal
c
mxg = Mdv = 15.561-ksi
IPtotal
c
g = Md' 1 = —0.393 ksi
Ptotal

= (v + oy + (1 + g ) = 1938k

Roweld= ¢Wg' O'GFUpole = 36-ksi
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« CASTLE
ra
Capg = =5385%
nweld
Check extreme fiber 2 o™ Wplate = G ~ Xprime = 4.34-in
Span= ~1"Yprime = ~14.89-in
= Oksi
¢oPy
= = 11.953 -ksi
AW¢otal
c
0y e Md' = —10.974-ksi
Piotal
¢
Mnya, = Md' = 3.201-ksi
Iptotal
- 2 2 .
A= (rpx2 + rmxz) + (rpy2 + rmyz) = 18.71ksi
hl;yw:= min(Fuplate’Fubase) = 75-ksi
Iswhm = ¢Wg-0.6-Fu = 33.75-ksi
ra
Capy = = 55.44-%
nplate
[l R
“heek == | "OK" if Capacity < 100%

"INSUFFICIENT" otherwise
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ate: 10/15/2014 CASTLE

Gusset Plate to HSS Weld Design
(AISC 13th Ed., Table 8-4)

Electrode Strength: 3 = 70ks
Weld Size (in sixteenths — D, 5
of an inch): 1= Tl E _ E

Assume the worst-case installation scenario where the rod is positioned directly
against the far side of the HSS.

Dnew

ecc2 = ODHSS - tHSS - '2— =338 in

Load not in plane with

weld group: k=0
eccy
a:= =0.11
LplateZ
C; =1.00
Coeff] = 3.71
(i)w = 0.75
P, -in
D . 1= ceil =4
minl T :
d,“.r' COCH 1 C 1 . Lpta[cz klp
. . Dinint 1
minweldsize := ==
16 4
Checkyelg = |"OK" if Dy 2Dy A Dy 2 Mingeggize A D1 € Maxyeldsize

"N/G" otherwise

d)Rnwe]dI = ¢W-Coeff1 ksi-in-Cl.Dl.LpIalte2 = 500.85 kip

Checkyeiq; = |"OK" if ORnyqqq 2 &P,

"N/G" otherwise
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Gusset Plate to Pole Punching

Shear Check
(max per unit length):

Gusset Plate to HSS Punching
Shear Check
{max per unit length):

Assume the worst-case installation scenario where the rod is positioned directly
against the far side of the HSS.

Dn cwW

eccl = Wp]ate + ODHSS = tHSS . T = 0.88-in

M = &P -eccy = 3209.38 kip-in

2
tplate Lplatel
S = L2 PEE _ 290.in°
6
My
Jw: ET'tplate'lm = 14.86-kip

D= Gy-06Fy g1 2-pop 1in = 26.32-kip

Checkpg; = |"OK" if ¢F, 2 f,

"N/G" otherwise

Assume the worst-case installation scenario where the rod is positioned directly

against the far side of the HSS.
D
5252 A= ODHSS = tHSS e % = 3.38-in

D= 0.90

My := P, -eccy = 1096.88-kip-in

2
. tp] ate’ Lp] ate2

6

S, = 187.5-in°
My

A= g olate

lin = 7.31-kip

CheCkps2 = |"OK" if ¢FV 2 fV

"N/G" otherwise
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Embedment Depth Calculations

Projected Embedment Depth:

Yield Strength of Rebar:
Concrete Strength:

D=l

fy = 60ks

f, = 3{)(}0ps]

Transverse Reinforcement Index: Ky = k, can be taken as O for design per ACl 318
Rebar Location Factor: Py =1
Rebar Coating Factor: ), := 1| 1.0 non coated rebar
Rebar Size Factor: g = 1| 0.8 for No. 6 and smaller bars, 1.0 for No. 7 and larger bars
Concrete Weight Factor: 1.0 for nomal weight concrete
Pier Diameter: Dpier = 7
Cover: S S
Rebar Size: = d
eparsize o dy, = —in = 138-in
Tie Size: Tie == §
Number of Vertical Rebar: n = 24
Development Length
(ACI 318-08
Chapter 12): ..
Tie-
BCrebar = Dpier = 2 — —— — dp = 75.38-in
7-BC
S,obar = ——2 = 9.867-in
n
; d
T b
Cp 1= min(cc + ?lein + 7’Srebar'0‘5j =4.31-in

3

fy 'th"ll)e"lbs

1y:=|—. .
d»
40 N ,i—‘_ ¢ + k
¢ mir 2 £ 2.5
(]b

-dp, = 45.19-in
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CROWN
« CASTLE

Calculate Max Distance Between Rebar and New Anchor Rods:

1

A= = Sygpr = 4933-in
BC BC
B o —rebar _ TmeW 4 oe7in
2 2
G:= }A2 +B% = 7.015-in

G
l'd = ld + -1—5 +3in=441ft

Epoxy Development Length:
Bond Strength: S}, := 1800psi

d)bond = (.50

L = = 51.09-in
T Dyew Sb'd)bond

Required Embedment Length:

Linin = max(Lpe,T'g + 0.25-Ly) = 5.47 fi

min -

L.
min
g.m b= ceil -0.51t
[ 0.5ftj

Lmin =551t
heek .= |"OK" if L <L
"N/G"  otherwise
Anchor Rod Pullout Test:
p =075
¢, Fu g A
Pullout := ——2% T _ 190 1ip

1.6
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Flat Plate at Base

Size =

¢ 65FP-040075
7 65FP-045100
~ 65FP-060100
@ 65FP-065125
T 65FP-085125

Conrtrolling Axial Capacity of Plate
P, = Sizekip = 260.42-kip

Vertical Weld to Pole Check
QTY of stiffeners per flat plate

Stiffener thickness

Pole Grade
Base Plate Grade
Stiffener Grade

Stiffener height

Stiffener width

Vertical fillet weld size (Stiffener to
pole) in sixteenths of an inch

Weld Material Grade
Electrode Strength Coefficient

Coefficient for eccentrically Loaded
Weld Groups

B
Available Strength

R, = C:C-D1

R
" _p

n
Q2 W

Transition Stiffeners - Rev F.

Fypole = 65ks Fupole = 80ks
Fybase == 60ks Fupgee = 75Ks
FYstiffener == 65ksi Fugiiffener = Sﬂksi
Notch := .75-i
vpole = * '
welds1zep01 o=

FEXX := 80ks

AISC 13th Edition Table 8-4
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o]
I
[\

= 3-in

o

5

i
N|g

| = H - Notch = 47.25-in

vweldpipe °
ex

q:=—————— =0.06
H — Notch

k=0

P -2 D._.
= ceil = =3 minweldsize := UL i

kip 16 16
C'Cl'ivweldpipe'( )

in

D

min *

Checkyerg = |"OK" if Dypoje 2 Dpyin

"N/G" otherwise

~ Stiffener Check

Local Lateral Torional Buckling Check

W
= =48
T
29000-ksi
= 0.56 F—Sl— =11.83
Yoo
stiffener AISC 13th Edition Section B4
" " s W
CheCknons]ender = OK if S2 ?

"N/G" otherwise

Available Compression Strength
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BU: 645455 7 N
WO: 933260 Cheoked By: TS ( CROWN
Date: 10/15/2014 CASTLE
2 W T3 4 lstiffen er
Astiffener = T'W = 7.5-in Itiffener = T = 0.98-in Tstiffener == A— =0.36:in
stiffener
QC = 1.67 A%v: 1 A%v:: 0.1in
Phe _ Fcr'Ag
Q. B Q, AISC 13th Edition E3-1/J4-6
112-29000ksi 6 K-L
Foi=—————=3.73x 10" ksi =0.28
KL 2 Tstiffener
Istiffener
I:ystiffener

. K-L 29000-ksi

Fow= 0658 ‘Fysiffener If —_— <4.71- F—
Istiffener Ystiffener
.877-Fe otherwise
Fo, = 65ksi
Q - Fystiffener'’A‘stiffener i K-L <25
Qc Tstiffener
Fer Astiffener )
otherwise
c
QP . =291.91-kip
Checkcomp = |"OK" if QP . 2P,

"N/G" otherwise
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