RO bi nson - CO Ie KENNETH C. BALDWIN

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

Direct (860) 275-8345

Also admitted in Massachusetts

June 24, 2015

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
798 Toby Hill Road, Westbrook, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
wireless telecommunications antennas at the 140-foot level of the existing 150-foot tower at 798
Toby Hill Road in Westbrook, Connecticut (the “Property”). The tower is owned by Crown
Castle. The Council approved Cellco’s use of the existing tower in 2009. Cellco now intends to
modify its facility by replacing nine (9) of its existing antennas with two (2) model LNX-
8513DS-VTM, 850 MHz antennas; one (1) model LNX-6514DS-VTM, 850 MHz antenna; three
(3) model HBXX-6517DS-VTM, 1900 MHz antennas; and three (3) model HBXX-6517DS-
VTM, 2100 MHz antennas, all at the same 140-foot level. Cellco also intends to install six (6)
new remote radio heads (“RRHs”) and one (1) HYBRIFLEX™ antenna cable. Included in
Attachment 1 are specifications for Cellco’s replacement antennas, RRHs and HYBRIFLEX™
cable.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Noel Bishop, First Selectman of
the Town of Westbrook. A copy of this letter is also being sent to Toby Hill Farm LLC, the
owner of the Property.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. The replacement antennas and RRHs will be located at the 140-foot level on the
150-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.

3L 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 Analysis Report included in Attachment

3).

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

Sincerely,

 Y— 'lq/L R—

Kenneth C. Baldwin

Enclosures

Copy to:
Noel Bishop, Westbrook First Selectman
Toby Hill Farm LL.C
Tim Parks
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Product Specitications COMMSCOPE
INX-8513DSVTM

Andrew® Teletilt® Antenna, 698-896 MHz, 85° horizontal
beamwidth, RET compatible

(POWERED BY | “’annw |

Electrical Specifications

Frequency Band, MHz 698~-806 806~-896
Galn, dBI 14.6 15.3
Beamwidth, Horizontal, degrees B85 B5
Beamwidth, Vertical, degrees 12,2 11.0
Beam Tilt, degrees 0-10 0-10
USLS, typical, dB 17 17
Front-to-Back Ratio at 180°, dB 25 26
Isolatlon, dB 30 30
VSWR | Return Loss, dB 1.4] 156 1.4 | 15.6
PIM, 3rd Order, 2 x 20 W, dBc ~-153 -153
Input Power per Port, maximum, watts ) 400 400
Polarization ®45° +45°

Mechanical Specifications

Color | Radome Material Light gray | Fiberglass, UV resistant
Cannector Interface | Location | Quantity 7-16 DIN Female | Bottom | 2
Wind Loading, maximum 617.7 N @ 150 km/h
138.9 Ibf @ 150 km/h
Wind Speed, maximum 241.0 km/h |} 149.8 mph
Antenna Dimensions, L x W x D 1847.0 mm x 30,0 mm x 181.0 mm | 72.7inx11.9inx 7.1 in
Net Weight 17.8kg | 39.21b

Model with factory installed AISG 2.0 RET LNX-8513DS-A1M

ol

©2014 CommScope, Inc. All rights reserved. All rademarks ideniified by ® or ™ are registered frademarks, respectively, of CommScope. page 1 of 1
All specifications are subject to change without nolice. See www.commscope.com for the most current information. Revised: June 11, 2014 July 3, 2014



Product Specitications

LNX-6514DSVIM

Andrew® Antenna, 698-896 MHz, 65° horizontal

beamwidth, RET compatible

Electrical Specifications

Frequency Band, MHz
Gain, dBi

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

Beam Tilt, degrees
USLS, typical, dB

Front-to-Back Ratio at 180°, dB

CPR at Boresight, dB
CPR at Sector, dB
Isolation, dB

VSWR | Return Loss, dB

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

Polarization

Mechanical Specifications

Color | Radome Material

Connector Interface | Location | Quantity

Wind Loading, maximum

Wind Speed, maximum

¥
Antenna Dimensions, LXx W x D

Net Weight

Model with factory installed AISG 2.0 RET

¥4

Light gray | Fiberglass, UV resistant
7-16 DIN Female | Bottom | 2

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

241.0 km/h | 149.8 mph

1847.0 mm x 301.0 mm x 181.0 mm |
17.6 kg | 38.81Ib

LNX-6514DS-A1M

COMMSCOPE’

[ POWERED BY | ”‘:Dnlw. |
698-806 806-896
15.7 16.3
65 65
£3 £3
12.5 11.2
0-10 0-10
17 18
32 30
20 20
10 10
30 30
1.4 ] 15.6 1.4 | 15.6
-153 -153
400 400
£450 4450

72.7inx11.9inx 7.1 in

©2014 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered rademarks, respectively, of CommScope. page 1 of 1
All specifications are subject lo change without notice. See www.commscope.com for the most current information. Revised: June 11, 2014 July 3,2014



Product Specifications

HBXX-6517DSVIM

COMMSCOPE

[ POWERED BY | ~92% }

ANDREW.

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

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

VSWR | Return Loss, dB

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

suppression

Input Power per Port, maximum, watts

Polarization
Impedance

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, Horizontal 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

1710-1880
19.0
67
5.0
0-6
18
30
21
10
30
1.4 | 15.6
-153
350
+45°
50 ohm

1710-1880
18.5
+0.4

0°]| 18.4
3°|18.7
6°]18.4

+2.4

+0.3
18
25
22
10

1850-1990
19.1
66
4.7
0-6
18
30
22
11
30
1.4 | 15.6
-153
350
+45°
50 ohm

1850-1990
18.6
+0.3

0°]18.4
3°]18.7
6°]18.5

+1.7

+0.3
19
26
23
10

e Superior azimuth tracking and pattern symmetry with excellent passive intermodulation

1920-2180
19.2
65
4.4
0-6
18
30
21
9
30
1.4 ] 15.6
-153
350
+45°
50 ohm

1920-2180
18.8
+0.4

0°]18.7
3°]18.9
6°]18.6

+2.9
+0.3
19
26
22
9

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

General Specifications

Antenna Brand

Antenna Type

Band

Brand

Operating Frequency Band

©2015 CommScope, Inc. All rights reserved. Al irademarks identified by ® o

Andrew®
DualPol® quad
Single band
DualPol®
1710 - 2180 MHz

Teletit®

r ™ are registered trademarks, respectively, of CommScope.

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

page 1 of 2
May 14, 2015



Product Specitications

HBXX-6517DSVIM

Performance Note

Outdoor usage

Mechanical Specifications

Color

Lightning Protection
Radiator Material

Radome Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, total
wind Loading, maximum

Wind Speed, maximum

Dimensions

Depth
Length
Width

Net Weight

Light gray

dc Ground

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

4

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

241.0 km/h | 149.8 mph
166.0 mm | 6.5in
1903.0 mm | 74.9in
305.0mm | 12.0in
19.5kg | 43.01b

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

RET System

Teletilt®

Regulatory Compliance/Certifications

Agency

RoHS 2011/65/EU

China RoHS S1/T 11364-2006
1SO 92001:2008

@ @

Included Products

600899A-2 — Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 11

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

COMMSCOPE

( POWERED BY

o

ANDIIIV-)

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

set and one bottom bracket set.

* Footnotes

Performance Note

©2015 CommScope, Inc. All rights reserved. All rademarks identified by ® o
All specifications are subject to change wil

hout nofice. See www.commscope.com for the most current informatio

Severe environmental conditions may degrade optimum performance

r ™ are registered trademarks, respectively, of CommScope.

n. Revised: April 14, 2015

5 mm) OD round members. Kit contains one scissor top bracket

page 2 of 2
May 14, 2015
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The Alcatel-Lucent RRH2x60-AWS is a high power, small form factor Remote Radic 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
depioyment 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 Aicatel-Lucent RRH2x60-AWS is
linked to the BBU by an optical-
fiber connection carrying downlink
and uplink digital radio signals

AT THE SPEED OF IDEAS™

along with operations, administration

and maintenance (OA&M)
information.
The Alcatel-Lucent RRH2x60-AWS

integrates all the latest technologies.
This allows to offer best-in-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 multiple-output (MIMO) 22
operation.

It includes four RF receivers to
natively  support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2x2MIMO  2x60
W for the downlink.,

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

The latest generation  power
ampiifiers (PA) used in this product
achieve high efficlency (>40%),
resufting 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
traditionai  single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent RRH2x60-AWS instailation,
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

» RRH2Zx60-AWS is optimized for LTE
operation

¢ RRH2x60-AWS is a very compact and
lightweight product

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

RRH for space-constrained cell sitos

Distributad

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

e 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.

MIMO LTE operation with only one
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 iosses
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

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

release.

Dimensions and weights

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

o Weight : 20 kg (44 Ibs)

Electrical Data

o Power Supply : -48v DC (-40.5 to -
57v)

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

RF Characteristics

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

s QOutput power: 2x60W at antenna
connectors

s Technology supported: LTE

¢ Instantaneous bandwidth: 45 MHz

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

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

Connectivity

Safety and Regulatory Data

e EMC : 3GPP 25113, EN 301 489-1, EN
301 489-23, GR 1089, GR 3108, OET-
65

» Safety : IEC60950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2

o Regulatory : FCC Part 15 Class 8, CE
Mark - European Directive :

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

Type of optical fiber: Single-Mode
{SM) and Muli-Mode (MM) SFPs
Optical fiber iength: up to 500m using
MM fiber, up to 20km using SM fiber

TMA/RETA : AISG 2.0 (RS485 2002/95/EC (ROHS);
connector and internal Bias-Tee) 2002/96/EC (WEEE); 1999/5/EC
Six external alarms (R&TTE)

Surge protection for ail external ports e Health : EN 50385

(DC and RF)

Environmental specifications

Operating temperature: -40°C to
55°C including soiar load

Operating relative humidity: 8% to
100%

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

Ingress Protection : IEC 60529 1P65
Acoustic Noise : Noiseless {natural
convection cooling)

www.alcatek-lucent.com Alcatel, Lucent, Alcatel-Lucent and the Alcatel-Lucent jogo are trademarks of Alcatel-Lucent. All other trademarks are the property of thelr
respective owners, The information presented ls subject to change without notice.
Alcatel-Lucent assumes no responsiblitty for inaccuracles contained herein.

Copyright © 2012 Alcatel-Lucent. All rights reserved. M2012XC00CCK (March)

...............r.............,............................A]cate|.Lucent @

AT THE SPEED OF IDEAS™
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RFS’ HYBRIFLEX Remote Radio Head (RRH) hybrid feeder cabling solution combines .

optical finer and DC power for RRHs In a single lightweight aluminum corrugated
cable, making it the world's rost innovative solution for RRH deployments. :

It was developed to reduce installation complexity and casts at Cellular sites, HYBRIFLEX l
allows mobile operators deploying an RRH architecture to standardize the RRH
installatien process and eliminate the need for and cost of cable grounding. HYBRIFLEX
combines optical iiber (multi-mode or single-mode) and power in a single corrugated
cable. It eliminates the need for junction boxes and can connect multiple RRHs with a [
single feader. Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable. i
Both pre-connectorized 4nd on-site optuons are available, !

siallation time :HJ s—nzmlas mecha
o Same accassories as 1 5/8” coaxial caole
conducior grounding - Sirinates typical grounding requiremsnis and savas

iion £o3is

@

Lightweight solution and comp

)

Robust cabling = Zliminaiss need o
of

| Installation of tight bundled fiber
and wind load by eliminating need for
wer cables housed in single corrugatad cable = 5avas CTAPEX by
"’ch insta iic tion 2nd raducing installation reguiremnants
zazle protaciion

o

interconneciion

Op-lcal 1|3er and pov

QOprical cable {pair)

Outer Conductor Armor_ Corrugated Aluminum [mm finy] 46.5 11.83) with an intarnal jacket

Jacket. Polyethylens, PE [mm il S0.311.98) |
. UV-Protection’ Indnndual and External Jacket Yes Aluminum OC |
! Weight, Approximate ka/m (b 19(1.30)

Mirurmum Bending Radius, 5ingle Bending mm (in)] 200 (8)

Mirimurn Bending Radius, Repeated Bending mm (iny] 500 {20)

Recommended/Maximum Clamp Spacing m (f7)] 104120325740

[o/km (Q/1000f] 068 (0.205)

DC-Resistance Quier Conductor Armor

Allwitormation contained in the present datasheet fs subject o confirr

mation at ume of ardenng

DC-Rasistancea Power Cable, B dmm’ (BANG) [Tk (Q100CF0] 2.1 (0.307)

Version Single-mods OMI3

Quanuty, Fiber Count 15 (8 paws)

Cora/Clad Wy 500125

Primary Coaung (Acrylatey Wi 245

Buffer Diameter, Nominal um 900

Secondary Protection, Jacke:, Mominal mem in)] 2.0 {0.08)

Minimum Bending Radius o ()] 102 (4.1)

Insertion Loss @ wavelength 850nm dB/km 30 Alarm cable with  pouer casle with

Insertion Loss @ wavelength 1310nm ¢JB/km 1.0 an internal Jacket S inrernal acket
UL34-v0 UL16BS ’ |

Standards (Mests or exceeds)

Ro=iS Compliant Figuie 2 I

Size (Power) [ (AWG)] 84 (8)

Quanity, Wire Count (Power) 16 (2 paws)

Size (Alarm) [mm (AWG] 03118)

Quaniity, Wire Count (Alarm) 4 (2 pairs)

Type UV protacted

Strands 19

Prirnary Jacket Diameter, Nominal Tram fing] 6.3 1(0.27)

Standards (Meets or exceeds) MNFPA 130, ICEA S-95-638
UL Type XhdWw-2, UL 44
UL-LS L mIT"d Smoke, UL vWw-1
IEEE-333 (1974), IEEE1202/F74
RoHS Comghant

| [T ]
Ins;ailatlon Ternperature 1*C (°F)] -AG to +65 (<40 10149)
ngrat.on Tempera:urn [*C *f}] -40 1o +a3 (-40 (o 149)

r{f:)

—h
!

J!‘J_

v’p / /WW‘N riswarld.com

D]Su—] 3 U3

-53)38
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Date: April 24, 2015 /

Andrew Bazinet Tower Engineering Professionals
Crown Castle 326 Tryon Road
3 Corporate Park Drive Raleigh, NC 27603
Clifton Park, NY 12065 (919) 661-6351
(585) 370-4766 crown@tepgroup.net
Subiject: Structural Modification Analysis Report
Carrier Designation: Verizon Wireless Co-Locate
Carrier Site Number: 118026
Carrier Site Name: Westbrook NE
Crown Castle Designation: Crown Castle BU Number: 876384
Crown Castle Site Name: Westbrook / Orsina
Crown Castle JDE Job Number: 290847
Crown Castle Work Order Number: 1042367
Crown Castle Application Number: 244207 Rev.3
Engineering Firm Designation: TEP Project Number: 25589.31758
Site Data: 798 Toby Hill Road, Westbrook, Middlesex County, CT 06498

Latitude 47°19' 12.70", Longitude -72°26' 32.20"
150 Foot - Monopole Tower

Dear Andrew Bazinet,

Tower Engineering Professionals is pleased to submit this “Structural Modification Analysis Report” to
determine the structural integrity of the above mentioned tower. This analysis has been performed in
accordance with the Crown Castle Structural ‘Statement of Work’ and the terms of Crown Castle Purchase
Order Number 775983, in accordance with application 244207, revision 3.

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

LC4.5: Existing + Proposed Equipment with Proposed Modifications Sufficient Capacity
Note: See Table | and Table |l for the proposed and existing loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures and the 2005 Connecticut State Building Code (2003 International
Building Code) with 2013 Amendment based upon a wind speed of 85 mph fastest mile.

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

effective.

professional

We at Tower Engineering Professionals appreciate the opportunity of providing our continying
khils] or any other

services to you and Crown Castle. If you have any questions or need further assistance o
projects please give us a call.

s
Structural analysis prepared by: Gautam Sopal, E.l. / JLK Y (Tl
Respectfully submitted by: : f'f._;" i‘,, ® O-p o
a At m
'r<9 L 3 Il'},?_?_ .'_’)_'_'1 \.CI
X LS, j/
Graham M. Andres, P.E. e &




Date: April 24, 2015 /

Andrew Bazinet Tower Engineering Professionals
Crown Castle 326 Tryon Road
3 Corporate Park Drive Raleigh, NC 27603
Clifton Park, NY 12085 (919) 661-6351
(585) 370-4766 crown@tepgroup.net
Subject: Structural Modification Analysis Report
Carrier Designation: Verizon Wireless Co-Locate
Carrier Site Number: 118026
Carrier Site Name: Westbrook NE
Crown Castle Designation: Crown Castle BU Number: 876384
Crown Castle Site Name: Westbrook / Orsina
Crown Castle JDE Job Number: 290847
Crown Castle Work Order Number: 1042367
Crown Castle Application Number: 244207 Rev.3
Engineering Firm Designation: TEP Project Number: 25589.31758
Site Data: 798 Toby Hill Road, Westbrook, Middlesex County, CT 06498

Latitude 47°19’ 12.70", Longitude -72°26' 32.20"
150 Foot - Monopole Tower

Dear Andrew Bazinet,

Tower Engineering Professionals is pleased to submit this “Structural Modification Analysis Report” to
determine the structural integrity of the above mentioned tower. This analysis has been performed in
accordance with the Crown Castle Structural ‘Statement of Work’ and the terms of Crown Castle Purchase
Order Number 775983, in accordance with application 244207, revision 3.

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

LC4.5: Existing + Proposed Equipment with Proposed Modifications Sufficient Capacity
Note: See Table | and Table Il for the proposed and existing loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures and the 2005 Connecticut State Building Code (2003 International
Building Code) with 2013 Amendment based upon a wind speed of 85 mph fastest mile.

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

effective.

) professional

We at Tower Engineering Professionals appreciate the opportunity of providing our continy
or any other

services to you and Crown Castle. If you have any questions or need further assistance op ki
projects please give us a call.

Structural analysis prepared by: Gautam Sopal, E.I. / JLK

¥ e :
Respectfully submitted by: I "*"‘ég -p\(.;l ;
I x | g™ (
e M
. In
Graham M. Andres, P.E. T-:'%:"--J-‘{{rN'_)';j-"-','f;:'*".'
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1) INTRODUCTION

This tower is a 150-ft monopole tower designed by Engineering Endeavors, Inc. in July of 2000. The tower was
originally designed for a wind speed of 90 mph per TIA/EIA-222-F for the appurtenances listed in Table 3. The
tower has been modified per reinforcement drawings prepared by Tower Engineering Professionals in
December of 2007. All information provided to TEP was assumed to be accurate and complete.

2) ANALYSIS CRITERIA

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

Table 1 - Proposed Antenna and Cable Information

Center
] Number Number| Feed
T:;':Itz?t? El e':;:ﬁ . of M a?‘rll'tfzt;:\: Tor Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
3 . Alcatel Lucent RRH2X60-AWS
3 Alcatel Lucent RRH2X60-PCS
. ' Commscone HBXX-6517DS-A2M
' P w/ Mount Pipe _
140.0 | 140.0 | r ' LNX-6514DS-VTM 1 | 1-5/8 1
1 Commscope :
w/ Mount Pipe
LNX-8513DS-VTM
2 Commscopeﬂ w/ Mount Pipe
1 RFS Celwave DB-T1-6Z-8AB-0Z
o B ; AR
1) See “Appendix B — Base Level Drawing” for assumed feed line configuration.

Table 2 - Existing Antenna and Cable Information

Center
i s Number Number| Feed
T:\l,‘;t;?ts)’ El eﬁ:zﬁon of M aﬁr:ltfea?:'::re . Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
o o DB980OHI0E-M ' |
150.0 | 152'0. | 6___ . D_e_CIbe| W/ Mount Pipe 6 | 1-58 1
150.0 1 | Tower Mounts | Platform Mount [LP 712-1] ;
' ' BXA-185063/12CF
. 2 Al _ w/ Mount Pipe |
’ ' ' | BXA-185085/12CF
| ot Amel TwMountPipe | (P
, |5 Antel ; BXA-70063/6CF | |
140.0 1400 | - ___w/MountPipe | ! '
- | ' . , DB844H65E-XY : | i
|8 | Dedbel | wMountPipe | | |
? BXA-70063/6CF ] I
3 | Amel 1 wMountPipe | 18 | 158 | 1
| 1 | Tower Mounts | P!atfo_r_m_ Mount [LP 304-1] f ' |

tnxTower Report - version 6.1.4.1
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150-ft Monopole Tower Structural Modification Analysis CCI BU No 876384
TEP Project Number 25589.31758, Application 244207, Revision 3 Page 4
Center
Mounting| Line Humber Antenna L Fged |
Level (ft) | Elevation of Manciaciirer Antenna Model of Feed | Line Note|
(ft) Antennas Lines |[Size (in) {
' DBXNH-6565B-R2M | ' |
! | Andrew w/ Mount Pipe . |
3 | _FEricsson __RRUS 11 | |
1 KMW ' AM-X-CD-16-65-00T-RET
_(Communications | w/MountPipe |
| Powerwave .
6. Technologies ?770.00 w/ Mount Plpe_ 1 e |
Powerwave !
130.0 130.0 | .6_ | Technologies EP214(31 ’ | 12‘2 17/';'1;/% | 1
| | Powerwave |
® | Technologies | HeP219%01
1 | Powerwave P65-16-XLH-RR
. Technologies i w/ Mount Pipe
1 | Raycap | DC6-48-60-18- 8F
1 " Tower Mounts | Side Arm Mount [SO 701-3]
1| TowerMounts | Platform Mount [LP 304-1] |
: L KS24019-L112A .
80.0 81.0 1 ~ Lucent — 019-L112A 1 | 1 | g
I 80.0 1 . Tower Mounts | Side Arm Mount [SO 701-1] |
NOteS_Z i o - - i . . I
1) Existing equipment
2) Existing equipment; to be removed
Table 3 - Design Antenna and Cable Information
Center
Mounting Line HAmMbEL Antenna Number F?ed
Level (ft) | Elevation N Manufacturer Antenna Model of Feed -Llne
(ﬂ) Antennas Lines |[Size (in)
1500 . 1500 | f2 | DAPA [ 458000 | - | -
1400 | 1400 12 | DAPA | 458000 R
1300 | 1300 | 12 |  DAPA | 458000 | - I
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
Geotec_:hmgal Reports | ~ Dr. Clarence Welti, P.E., PC 1615342 g" -”C'_CIS_it_(_a'_s_____
~ Tower Foundation Drawmgs _ Englneerlng Endeavors, Inc. 1615435 | ) CClSites |
_ Tower Manufacturer Drawmgs ' ‘Engineering Endeavors, Inc. 1615370 | CClSites
‘Tower Remforcement Dr_a!v_lr)gs _Tower Englr}eeflp_g__Profesmonals Inc 2154747 . CClSites __i
Prewous Structural Analysns Report | Tower Engmgermg Professionals, Inc 5616550 1 CCISl_te_s |

tnxTower Report - version 6.1.4.1
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3.1) Analysis Method

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

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

3.2) Assumptions

1)
2)
3)
4)

The tower and foundation were built in accordance with the manufacturer's specifications.

The tower and foundation have been maintained in accordance with the manufacturer’s specification.
The configuration of antennas, transmission cables, mounts and other appurtenances are as
specified in Tables 1 and 2, and “Appendix B — Base Level Drawing”.

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

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

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

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

Per recent photos, the TME’s listed below are shown to be installed directly behind the existing
antennas and oriented such that they are completely shielded from the front, but not the sides:

a) (6) Powerwave Technologies LGP21401 at 130-ft mount level

b) (6) Powerwave Technologies LGP21901 at 130-ft mount level

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

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Section | jevation (it) |Component Type Size grieal | P SF;E;"W' ca ;ﬁcity Pass / Fail
L1 150.00-133.71 Pole | TP16.65x13.00x0.1875 & 1 | Note! ' Notet | 430 | Pass
T L2 [136.29-88.08 | Pole | TP26.38x15.70x03125 | 2 | Note! | Notet | 939 | Pass
L3 | 91924350 |  Pole | TP35.62x24.91x03750 | 3 | Note! | Notei | 714 |  Pass
L4 | 4850000 |  Pole | TP4450x33.76x03750 | 4 “Note1 | Notel | 852 |  Pass
M1 | 35.00000 | Mod (Pr) } “CCI-WSFP-060100 | 1 | Notei | Notel | 868 |  Pass
M2 | 3000000 | Mod(P) | ~ GCIWSFP-060100 2 | Note1 | Note! | 88 |  Pass
| M3b | 65003000 | Mod(P) |  CCI-SFP-080100 3 | Notei | Notel | 953 |  Pass
M4 | 8500-6500 | Mod(P) |  CCI-SFP-060100 4 | Notet | Note! | 856 | Pass
M5 |110.00-85.00 |  Mod (Pr) " CCISFP-045100 | 5 | Note1 | Note1 | 948 |  Pass
| 1 - R I '_:Summari(-f_- o
I [ Pole (L2) 939 |  Pass
Mod (M3b)| 953 |  Pass
RATING =| 95.3 Pass

tnxTower Report - version 6.1.4.1
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150-ft Monopole Tower Structural Modification Analysis CCI BU No 876384
TEP Project Number 25589.31758, Application 244207, Revision 3 Page 6

Table 6 - Tower Component Stresses vs. Capacity

Notes Component Elevation (ft) % Capacity Pass / Fail
i _AnchorRods | - [ 998 | Pass
f | BasePae | - | 989 | Pass
1 | Base Foundation Soil Interaction | - | 534 | Pass
1 | BaseFoundatonStuotual | - | 45 _ Pass

Structure Rating (max from all components) = 99.8%
Notes:

1)

See additional documentation in "Appendix C - Additional Calculations" for calculations supporting the % capacity listed.

4.1) Recommendations

1)

2)

tnxTower Report

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

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

- version 6.1.4.1
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APPENDIX A
TNXTOWER OUTPUT
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16.29

27.79

20.42

8.92

20.00

19.50

15.50

4.001.00

28.00

Length (ft)

18

18

18

18

18

18

18

18 18

18

Number of Sides

0.188

0.313

0.564 0.511

0.587

0564

0.548

0.488.597

0.470

Thickness (in)

2.58

3.83

5.00

Socket Length (ft)

13.000

15.696

24.905 21.855

26,879

31.304

38.301

Top Dia (in)

137.438.194  33.764

16.650

21.855

26.380

26.879

31.504

35.620

37.194

l383aT.416

44,500

Bot Dia (in)

MPRF-Fy=65ksi, Density=100%

Grade

et
o

1.7

1.6

0.9

23

286

22

0.6 0.1

4.7

17.3

Weight (K}

150.0 1t

[
| I
il
M
1337 ft M

108.5 ft

o

83.0ft

63.0 ft

435 ft

|

asoft |||

2801t ||

|
001t [Llil]

DESIGNED APPURTENANCE LOADING

TYPE [ ELEVATION | TYPE | ELEVATION |
'(2) DBIBOHSOE-M w/ Moun! Fipe 150 (2) 770,00 wi Mount Pipe 13
'(2) DBYBOHEOE-M w/ Mount Pipe | 150 (2) 7770.00 w/ Mount Pipe 130
(2) DBIBOHZOE-M w/ Mount Pipe 150 {2) 7770.00 w/ Mount Pipe 130
'2.4" Dia, x 6' Mount Pipe 150 (2) LGP21401 130
|2.4" Dia. x 6 Mount Pipa 1150 (2) LGP21401 1130
?_-1. Dia, x 6" Mount F’rpe 150 (2) LGP21401 130
' Platform Mount [LP 712-1) 150 (2) LGP21901 130
|(2) HBXX-6517DS-A2M w/ Mount Plpe 140 '(2) LGP21901 130
|2) HBXX-6517DS-A2M w/ Mount Pipe 140 {(2) LGP21901 130
|(2) HBXX-6517DS-A2M w/ Mount Pipe | 140 _'RAUS 11 130
'RRH2X60-PCS Ttap “RAUS 11 130
RRH2X60-PCS 140 {RRUS 11 ' 180
| RAH2X60-PCS 140 DBXNH-65658-R2M w/ Mount Pige 130
| RRH2X60-AWS 140 | P65-16-XLH-AR w/ Mount Pipe 130
| RRH2X60-AWS 140 | AM-X-CD-16-65-00T-RET w/ Mount 130
| ARH2X60-AWS 140 |Pipe |
DB-T1-6Z-8AB-0Z 140 ,DCe-48-60-1 8-8F 130
LNXX-8513DS-VTM w/ Mount Pipe 140 | Platform Mount [LP 304-1] 130
|LNX-6514DS-VTM w/ Mount Pipe | 140 | Side Arm Mount (SO 701-3] 130
LNX-8513DS-VTM w/ Mount Pipe 140 24" Dia x 4-1t Mwnt  Pipe 130
| BXA-70063/6CF w/ Mount Pipe 140 |2.4" Dia x 41t Mount Pipe 130
BXA-70083/6CF w/ Mount Pipe 140 1247 Dia x 4-t Mount Pipe 130
BXA-70063/6CF w/ Mount Pipe 140 |KS24019-L112A 80
Platform Mount [LP 304-1) T T ~ | Side Arm Mount [SO 701-1] 80
MATERIAL STRENGTH
GRADE | Fy I Fu | GRADE | Fy Fu
MPRF-Fy=65ks 65 ksi 80 ksi
Dansity=100%
TOWER DESIGN NOTES

1. Tower is located in Middlesex County, Connecticut.
2. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.

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

increase in thickness with height.

4. Deflections are based upon a 50 mph wind.

AXIAL
46K
~t-
SHEAR | MOMENT
6K/ 3 v 713 kip-t

TORQUE 0 kip-ft
38 mph WIND - 0.750 in ICE

AXIAL
35K
SHEAR™ MOMENT
24K | ¥ y 2617 kip-ft
TORQUE 0 kip-ft

REACTIONS - 85 mph WIND

Tower Engineering Professionals
326 Tryon Road

Raleigh, NC 27603
Phone: (919) 661-6351
FAX: (919) 661-6350

-
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Tower Engineering Project St
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350

Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:

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

Nominal ice thickness of 0.750 in.

Ice thickness is considered to increase with height.
Ice density of 56 pcf.

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

Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

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

Options

Consider Moments - Legs
Consider Moments - Horizontals

Distribute Leg Loads As Uniform
Assume Legs Pinned

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules

Consider Moments - Diagonals Y Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Moment Magnification Y Use Clear Spans For Wind Area Ignore Redundant Members in FEA
v Use Code Stress Ratios Use Clear Spans For KI/r SR Leg Bolts Resist Compression
v Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
v Escalate Ice v Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz Y Use Azimuth Dish Coefficients Y Consider Feedline Torque
Use Special Wind Profile Y Project Wind Area of Appurt. Include Angle Block Shear Check
Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles
Leg Bolts Are At Top Of Section SR Members Have Cut Ends Y Include Shear-Torsion Interaction
Secondary Horizontal Braces Leg v Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add IBC .6D+W Combination Use TIA-222-G Tension Splice Capacity
Exemption
Tapered Pole Section Geometry
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
f ft ft Sides in in in in
L1 150.00-133.71 16.29 2.58 8 13.000 16.650 0.188 0.750  MPRF-Fy=65ks
L,
Density=100%
(65 ksi)
L2 133.71-108.50 27.79 0.00 18 15.696 21.855 0313 1250  MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L3 108.50-88.08 20.42 3.83 18 21.855 26.380 0.511 2.044  MPRF-Fy=65ks
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Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
ft St ft Sides in in in in
i,
Density=100%
(65 ksi)
L4 88.08-83.00 8.92 0.00 18 24.905 26.879 0.564 2257  MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L5 83.00-63.00 20.00 0.00 18 26.879 31.304 0.587 2349  MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L6 63.00-43.50 19.50 5.00 18 31.304 35.620 0.564 2.256  MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L7 43.50-33.00 15.50 0.00 18 33.764 37.194 0.548 2.192  MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L8 33.00-32.00 1.00 0.00 18 37.194 37.416 0.597 2.387  MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L9 32.00-28.00 4.00 0.00 18 37.416 38.301 0.488 1.951 MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L10 28.00-0.00 28.00 18 38.301 44.500 0.470 1.879  MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
Tapered Pole Properties
Section  Tip Dia. Area ! r C c J 0 w wrt
in in? in? in in in’ in? in? in
L1 13.201 7.625 158.142 4.548 6.604 23.946 316.492 3.813 1.958 10.443
16.907 9.797 335.454 5.844 8.458 39.660 671.349 4.900 2.600 13.869
L2 16.520 15.259 456.220 5.461 7.974 57.216 913.040 7.631 2213 7.08
22.193 21.368 1252.882 7.648 11.103 112.846  2507.413 10.686 3.297 10.549
L3 22,193 34.621 1992.710 7.577 11.103 179.482  3988.043 17.314 2.947 5.767
26.787 41,960 3547.547 9.183 13.401 264722 7099.762 20.984 3.743 7.325
4 26.151 43.596 3263.404 8.641 12.652 257936  6531.101 21.802 3.390 6.008
27.293 47.130 4123.067 9.342 13.654 301960  8251.559 23.570 3.737 6.623
L5 27.293 49.005 4279.607 9.333 13.654 313.425 8564.844 24.507 3.697 6.296
31.787 57.254 6824.985 10.905 15.903 429.175 13658950  28.632 4.476 7.622
L6 31.787 55.021 6568.755 10913 15.903 413.063  13146.154  27.516 4.517 8.01
36.169 62.746 9741.987 12.445 18.095 538381  19496.792  31.379 5.277 9.357
L7 35.408 57.780 8053.779 11.792 17.152 469.556  16118.155  28.896 4978 9.082
37.768 63.748 10815.954 13.009 18.895 572433  21646.139  31.880 5.582 10.184
L8 37.768 69.325 11730.952 12,992 18.895 620.859 23477340  34.669 5.496 9.209
37.993 69.745 11945.131 13.071 19.007 628.454  23905.979  34.879 5.535 9.274
L9 37.993 57.168 9849.124 13.109 19.007 518.179 19711207  2B8.589 5.727 11.741
38.892 58.538 10574.802 13.424 19.457 543495 21163519  29.275 5.883 12.061
LI0 38.892 56.405 10199.132 13.430 19.457 524.188  20411.684  28.208 5914 12.59
45.186 65.647 16078.908 15.631 22.606 711.267  32178.974  32.830 7.005 14.913
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Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(perface) A, Spacing Spacing
Diagonals ~ Horizontals
f f in in in
_ LI | 1- 1
150.00-133.71
L2 1 1 1
133.71-108.50
L3 1 1 0.616363
108.50-88.08
L4 88.08-83.00 1 | 0.669336
L5 83.00-63.00 I 1 0.642985
L6 63.00-43.50 l | 0.668695
L7 43.50-33.00 : | 0.687457
L8 33.00-32.00 I 1 0.632128
L9 32.00-28.00 I 1 0.771147
L10 28.00-0.00 1 1 0.80003
| Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total CrAn Weight
or  Shield Type Number
_ Leg o . [ i/ /AU ./ —
Safety Line 3/8 A No CaAa (Out Of 150.00 - 0.00 1 No Ice 0.04 0.22
Face) 12" Ice 0.14 0.75
1" Ice 0.24 1.28
2" Ice 0.44 234
4" Ice 0.84 4.46
Step Pegs (5/8" SR) 7-in. A No CaAa (Out Of 150.00 - 0.00 l No Ice 0.03 0.49
w/30" step Face) 1/2" Ice 0.14 1.01
1" Ice 0.23 2.07
2" Ice 0.43 6.09
4" Ice 0.83 21.46
***A Face***
LDF7-50A(1-5/8") A No Inside Pole 150.00 - 0.00 6 No Ice 0.00 0.82
172" Iee 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
>>4‘t<B Face***
LDF4-50A(1/2") B No Inside Pole 80.00 - 0.00 1 No Ice 0.00 0.15
172" Ice 0.00 0.15
1" Ice 0.00 0.15
2" Ice 0.00 0.15
4" Ice 0.00 0.15
LDF7-50A(1-5/8") B No Inside Pole 130.00 - 0.00 12 No Ice 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
WR-VG122ST-BRDA(7/ B No CaAa (Out Of 130.00 - 110.00 1 No Ice 0.05 0.14
16) Face) 12" Iee 0.15 0.73
1" Ice 025 1.92
2" Ice 0.45 6.15
4" Ice 0.85 21.94
WR-VGI122ST-BRDA(7/ B No CaAa (Out Of 130.00 - 110.00 | No Ice 0.00 0.14
16) Face) 1/2" Ice 0.00 0.73
1" Ice 0.00 1.92
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Description Face Allow Component Placement Total CaAn Weight
or  Shield Type Number
Leg ft Bigiid pif
2" Ice 0.00 6.15
4" Ice 0.00 21.94
WR-VGI22ST-BRDA(7/ B No CaAa (Out Of 110.00 - 0.00 2 No Ice 0.00 0.14
16) Face) 12" Ice 0.00 0.73
1" Ice 0.00 1.92
2" Ice 0.00 6.15
4" Ice 0.00 21.94
WR-VGI122ST-BRDA( B No CaAa (Out Of 130.00 - 0.00 1 No Ice 0.00 0.20
3/8) Face) 172" Ice 0.00 0.74
1" Ice 0.00 1.89
2" Ice 0.00 6.03
4" Tce 0.00 21.63
***C Face*ﬂ-’*
LCF158-50JA-A7( 1 C No Inside Pole 140.00 - 0.00 12 No Ice 0.00 0.80
5/8") 12" Ice 0.00 0.80
1" Ice 0.00 0.80
2" Ice 0.00 0.80
4" Ice 0.00 0.80
LCF158-50JA-A7( 1 C No CaAa (Out Of 140.00 - 0.00 6 No Ice 0.00 0.80
5/8") Face) 172" Iee 0.00 0.00
1" Ice 0.00 0.00
2" Ice 0.00 0.00
4" Ice 0.00 0.00
LCF158-50JA-A7( 1 C No CaAa (Out Of 140.00 - 0.00 1 No Ice 0.20 0.80
5/8") Face) 1/2" Ice 0.30 2.31
1" Ice 0.40 4.44
2" Ice 0.60 10.52
4" Ice 1.00 30.02
**%Proposed Mods**#*
CCI-65FP-060100 A No CaAa (Out Of 35.00 - 0.00 | No Ice 0.17 20.42
Face) 172" Iee 0.28 21.37
1" Ice 0.39 22.66
2" Ice 0.61 26.29
4" Ice 1.06 37.70
CCI-65FP-060100 B No CaAa (Out Of 35.00 - 0.00 1 No Ice 0.00 20.42
Face) 1/2" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 30.00 - 0.00 | No Ice 0.00 20.42
Face) 12" Ice 0.00 21.37
["Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 A No CaAa (Out Of 30.00 - 0.00 1 No Ice 0.00 20.42
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
Aesiesk
CCI-65FP-060100 A No CaAa (Out Of 65.00 - 35.00 1 No Ice 0.17 20.42
Face) 1/2" Ice 0.28 21.37
1" Ice 0.39 22.66
2" Iee 0.61 26.29
4" Ice 1.06 37.70
CCIL-65FP-060100 A No CaAa (Out Of 35.00 - 30.00 1 No Ice 0.00 20.42
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 B No CaAa (Out Of 65.00 - 30.00 1 No Ice 0.00 20.42
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Description Face Allow Component Placement Total CrAn Weight
or  Shield Type Number
Leg fr B4 plf
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 65.00 - 30.00 1 No Ice 0.00 20.42
Face) 1/2" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 A No CaAa (Out Of 85.00 - 65.00 | No Ice 0.17 20.42
Face) 1/2" Ice 0.28 21.37
1" Ice 0.39 22.66
2" Ice 0.61 26.29
4" Ice 1.06 37.70
CCI-65FP-060100 B No CaAa (Out Of 85.00 - 65.00 1 No Ice 0.00 20.42
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 85.00 - 65.00 1 No Ice 0.00 20.42
Face) 1/2" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
ek
CCI-65FP-045100 A No CaAa (Out Of 110.00 - 85.00 | No Ice 0.17 15.31
Face) 172" Ice 0.28 16.17
1" Ice 039 17.36
2" Ice 0.61 20.80
4" Ice 1.06 31.82
CCI-65FP-045100 A No CaAa (Out Of 110.00 - 85.00 I No Ice 0.00 15.31
Face) 1/2" Ice 0.00 16.17
1" Ice 0.00 17.36
2" Ice 0.00 20.80
4" Ice 0.00 31.82
CCI-65FP-045100 A No CaAa (Out Of 110.00 - 85.00 1 No Ice 0.00 15.31
Face) 1/2" Ice 0.00 16.17
1" Ice 0.00 17.36
2" Ice 0.00 20.80
4" Ice 0.00 31.82

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ap Ar CrAn CuAs Weight
Section Elevation In Face Out Face
ﬁ ﬂ.‘ ﬁd ﬁz ﬂ.? K
LI 150.00-133.71 A 0.000 0.000 0.000 1.181 0.09
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.245 0.10
L2 133.71-108.50 A 0.000 0.000 0.000 2.078 0.21
B 0.000 0.000 0.000 0.920 0.22
C 0.000 0.000 0.000 4.992 0.38
L3 108.50-88.08 A 0.000 0.000 0.000 4.883 1.05
B 0.000 0.000 0.000 0.000 0.21
C 0.000 0.000 0.000 4.043 031
14 88.08-83.00 A 0.000 0.000 0.000 1.216 0.21
B 0.000 0.000 0.000 0.000 0.09
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Tower Tower Face Ag Ar CaAy CaAs Weight
Section Elevation In Face Out Face
fr fr fr e I K
C 0.000 0.000 0.000 1.006 0.12
L5 83.00-63.00 A 0.000 0.000 0.000 4783 0.52
B 0.000 0.000 0.000 0.000 0.62
C 0.000 0.000 0.000 3.960 0.71
L6 63.00-43.50 A 0.000 0.000 0.000 4.665 0.51
B 0.000 0.000 0.000 0.000 0.60
C 0.000 0.000 0.000 3.862 0.69
L7 43.50-33.00 A 0.000 0.000 0.000 2.510 0.31
B 0.000 0.000 0.000 0.000 0.37
C 0.000 0.000 0.000 2.078 0.37
L8 33.00-32.00 A 0.000 0.000 0.000 0.239 0.05
B 0.000 0.000 0.000 0.000 0.05
C 0.000 0.000 0.000 0.198 0.04
L9 32.00-28.00 A 0.000 0.000 0.000 0.957 0.19
B 0.000 0.000 0.000 0.000 0.16
C 0.000 0.000 0.000 0.792 0.14
L10 28.00-0.00 A 0.000 0.000 0.000 6.697 1.30
B 0.000 0.000 0.000 0.000 0.86
C 0.000 0.000 0.000 5.544 1.00
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Agr Ar CaAn CrAn Weight
Section Elevation or Thickness In Face Qut Face
ft Leg in P e i s K
L1 150.00-133.71 A 0.893 0.000 0.000 0.000 7.001 0.13
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 2.369 0.09
L2 133.71-108.50 A 0.876 0.000 0.000 0.000 11.382 0.28
B 0.000 0.000 0.000 4.493 0.32
C 0.000 0.000 0.000 9.495 0.34
L3 108.50-88.08 A 0.855 0.000 0.000 0.000 15.740 1.20
B 0.000 0.000 0.000 0.000 0.30
C 0.000 0.000 0.000 7.532 0.27
L4 88.08-83.00 A 0.841 0.000 0.000 0.000 3.919 0.24
B 0.000 0.000 0.000 0.000 0.12
C 0.000 0.000 0.000 1.875 0.11
L5 83.00-63.00 A 0.825 0.000 0.000 0.000 15.045 0.60
B 0.000 0.000 0.000 0.000 0.73
C 0.000 0.000 0.000 7.259 0.71
L6 63.00-43.50 A 0.794 0.000 0.000 0.000 14.299 0.58
B 0.000 0.000 0.000 0.000 0.71
C 0.000 0.000 0.000 6.959 0.69
L7 43.50-33.00 A 0.763 0.000 0.000 0.000 7.696 0.36
B 0.000 0.000 0.000 0.000 0.43
C 0.000 0.000 0.000 3.745 0.37
L8 33.00-32.00 A 0.750 0.000 0.000 0.000 0.706 0.05
B 0.000 0.000 0.000 0.000 0.06
C 0.000 0.000 0.000 0.348 0.03
L9 32.00-28.00 A 0.750 0.000 0.000 0.000 2.823 0.21
B 0.000 0.000 0.000 0.000 0.19
C 0.000 0.000 0.000 1.392 0.14
L10 28.00-0.00 A 0.750 0.000 0.000 0.000 19.763 1.44
B 0.000 0.000 0.000 0.000 1.01
C 0.000 0.000 0.000 9.744 0.98
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Feed Line Center of Pressure
Section Elevation CPy CP; CPx CP,
Ice Ice
bl in in in in
L1 150.00-133.71 -0.095 -0.042 -0.128 -0.332
12 133.71-108.50 -0.174 0.042 -0.148 -0.153
L3 108.50-88.08 -0.211 -0.173 -0.293 -0.537
14 88.08-83.00 -0.214 -0.175 -0.302 -0.555
L5 83.00-63.00 -0.218 -0.178 -0.311 -0.565
L6 63.00-43.50 -0.222 -0.182 -0.322 -0.579
L7 43.50-33.00 -0.225 -0.184 -0.329 -0.591
L8 33.00-32.00 -0.225 -0.184 -0.328 -0.578
L9 32.00-28.00 -0.226 -0.185 -0.329 -0.581
L10 28.00-0.00 -0.228 -0.187 -0,337 -0.595
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CaAn CaAp Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
It ° It bis s K
St
It
*150%
(2) DB980H90E-M w/ Mount A From 4.00 0.000 150.00 No Ice 4.04 3.62 0.03
Pipe Centroid-Fa 0.00 172" Iee 4.50 4.48 0.07
ce 2.00 1" Ice 495 5.22 0.11
2" Ice 5.87 6.74 022
4" Ice 8.05 10.00 0.55
(2) DB980H90E-M w/ Mount B From 4.00 0.000 150.00 No Ice 4.04 3.62 0.03
Pipe Centroid-Fa 0.00 172" Ice 4.50 448 0.07
ce 2.00 1" Ice 495 5.22 0.11
2" Ice 5.87 6.74 0.22
4" Ice 8.05 10.00 0.55
(2) DB980OH90E-M w/ Mount  C From 4.00 0.000 150.00 No Ice 4.04 3.62 0.03
Pipe Centroid-Fa 0.00 12" Ice 4.50 4.48 0.07
ce 2.00 1" Ice 4.95 5.22 0.11
2" Jce 5.87 6.74 0.22
4" Ice 8.05 10.00 0.55
2.4" Dia. x 6' Mount Pipe A From 4.00 0.000 150.00 No Ice 1.43 1.43 0.02
Centroid-Fa 2.00 172" Ice 1.93 1.93 0.04
ce 0.00 1" Ice 2.32 232 0.06
2" Ice 3.15 3.15 0.10
4" Jee 5.06 5.06 0.25
2.4" Dia. x 6' Mount Pipe B From 4.00 0.000 150.00 No Ice 1.43 1.43 0.02
Centroid-Fa 2.00 1/2" Ice 1.93 1.93 0.04
ce 0.00 1" Ice 2.32 232 0.06
2" Ice 3.15 3.15 0.10
4" Ice 5.06 5.06 0.25
2.4" Dia. x 6' Mount Pipe C From 4.00 0.000 150.00 No Ice 143 1.43 0.02
Centroid-Fa 2.00 172" Ice 1.93 193 0.04
ce 0.00 1" Ice 232 2.32 0.06
2" Ice 3.15 3.15 0.10
4" Jce 5.06 5.06 025
Platform Mount [LP 712-1] C None 0.000 150.00 No Ice 24.53 24.53 1.34
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Description Face Offset Offsets: Azimuth Placement CpAn Cuda Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft o ft Fin Vi K
St
ft
1/2"Ice  29.94 29.94 1.65
1" Ice 35.35 35.35 1.96
2" Ice 46.17 46.17 2.58
4" Ice 67.81 67.81 3.82
*148*
*140%
(2) HBXX-6517DS-A2M w/ A From 4.00 10.000 140.00 No Ice 8.98 6.96 0.07
Mount Pipe Centroid-Le 4.50 172" Ice 9.65 8.18 0.14
g 0.00 1" Ice 10.29 9.14 0.21
2" Iee 11.59 11.02 0.40
4" Ice 14.32 15.03 0.91
(2) HBXX-6517DS-A2M w/ B From 4.00 0.000 140.00 No Ice 8.98 6.96 0.07
Mount Pipe Centroid-Le 4.50 1/2" Ice 9.65 8.18 0.14
g 0.00 1"Iee 10.29 9.14 0.21
2" Ice 11.59 11.02 0.40
4" Ice 14.32 15.03 0.91
(2) HBXX-6517DS-A2M w/ C From 4.00 30.000 140.00 No Ice 8.98 6.96 0.07
Mount Pipe Centroid-Le 4.50 1/2" Ice 9.65 8.18 0.14
g 0.00 1" Ice 10.29 9.14 0.21
2" Iee 11.59 11.02 0.40
4" Iee 14.32 15.03 0.91
RRH2X60-PCS A From 4.00 10.000 140.00 No Ice 2.57 2.01 0.06
Centroid-Le 3.00 1/2" Ice 2.79 222 0.08
g 0.00 1" Ice 3.02 2.43 0.10
2" Ice 3.52 2.89 0.16
4" Ice 4.61 3.92 0.31
RRH2X60-PCS B From 4,00 0.000 140.00 No Ice 2.57 2.01 0.06
Centroid-Le 3.00 1/2" Ice 2.79 222 0.08
g 0.00 1" Ice 3.02 2.43 0.10
2" Ice 3.52 2.89 0.16
4" Ice 4.61 3.92 0.31
RRH2X60-PCS C From 4.00 30.000 140.00 No Ice 2.57 2.01 0.06
Centroid-Le 3.00 1/2" Ice 2.79 222 0.08
g 0.00 1" Iee 3.02 2.43 0.10
2" Ice 3.52 2.89 0.16
4" Ice 4.61 3.92 0.31
RRH2X60-AWS A From 4.00 10.000 140.00 No Ice 3.96 1.82 0.06
Centroid-Le 6.00 1/2" Ice 4.27 2.08 0.08
g 0.00 1" Ice 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 425 0.35
RRH2X60-AWS B From 4.00 0.000 140.00 No Ice 3.96 1.82 0.06
Centroid-Le 6.00 1/2" Ice 427 2.08 0.08
g 0.00 1" Ice 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 425 0.35
RRH2X60-AWS C From 4.00 30.000 140.00 No Ice 3.96 1.82 0.06
Centroid-Le 6.00 1/2" Ice 4.27 2.08 0.08
g 0.00 1" Iee 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 4.25 0.35
DB-T1-6Z-8AB-0Z A From 4.00 10.000 140.00 No Ice 5.60 2.33 0.04
Centroid-Le 6.00 1/2" Iee 5.92 2.56 0.08
g 0.00 1" Ice 6.24 2.79 0.12
2" Ice 6.91 3.28 0.21
4" Ice 8.37 437 0.45
LNX-8513DS-VTM w/ A From 4.00 10.000 140.00 No Ice 8.65 7.08 0.06
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Description Face Offset Offsets: Azimuth Placement CaAy Cals Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
fr @ ¥ia bia Jis K
St
f
Mount Pipe Centroid-Le -3.00 1/2" Ice 9.31 8.27 0.13
g 0.00 1" Ice 9.93 9.18 0.21
2" Ice 11.20 11.02 0.39
4" Ice 13.87 15.06 0.90
LNX-6514DS-VTM w/ B From 4,00 0.000 140.00 No Ice 8.65 7.08 0.06
Mount Pipe Centroid-Le -3.00 1/2" Ice 9.31 8.27 0.13
g 0.00 1" Ice 9.93 9.18 0.21
2" Ice 11.20 11.02 0.39
4" Ice 13.87 15.06 0.90
LNX-8513DS-VTM w/ C From 4.00 30.000 140.00 No Ice 8.65 7.08 0.06
Mount Pipe Centroid-Le -3.00 172" Ice 9.31 8.27 0.13
g 0.00 1" Ice 9.93 9.18 0.21
2" Ice 11.20 11.02 0.39
4" Ice 13.87 15.06 0.90
BXA-70063/6CF w/ Mount A From 4.00 10.000 140.00 No Ice 7.75 5.18 0.04
Pipe Centroid-Le -6.00 172" Ice 8.29 6.11 0.10
g 0.00 1" Ice 8.85 6.92 0.16
2" Ice 997 8.59 0.31
4" Ice 12.34 12.13 0.75
BXA-70063/6CF w/ Mount B From 4.00 0.000 140.00 No Ice 7.75 5.18 0.04
Pipe Centroid-Le -6.00 1/2" Ice 8.29 6.11 0.10
g 0.00 1" Ice 8.85 6.92 0.16
2" Ice 9.97 8.59 0.31
4" Ice 12.34 12.13 0.75
BXA-70063/6CF w/ Mount C From 4.00 30.000 140.00 No Ice 7.75 5.18 0.04
Pipe Centroid-Le -6.00 1/2" Ice 8.29 6.11 0.10
g 0.00 1" Ice 8.85 6.92 0.16
2" Iec 9.97 8.59 0.31
4" Ice 12.34 12.13 0.75
Platform Mount [LP 304-1] C None 0.000 140.00 No Ice 17.46 17.46 1.35
1/2" Ice 22.44 22.44 1.62
1" Ice 2742 27.42 1.90
2" Ice 37.38 37.38 245
4" Ice 57.30 57.30 3.55
*130%
(2) 7770.00 w/ Mount Pipe A From 4.00 -20.000 130.00 No Ice 6.12 425 0.06
Centroid-Fa 0.00 1/2" Ice 6.63 5.01 0.10
ce 0.00 1"Ice 7.13 5.71 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) 7770.00 w/ Mount Pipe B From 4.00 -10.000 130.00 No Ice 6.12 425 0.06
Centroid-Fa 0.00 1/2" Ice 6.63 5.01 0.10
ce 0.00 1" Ice 7.13 5.71 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) 7770.00 w/ Mount Pipe C From 4.00 -10.000 130.00 No Ice 6.12 425 0.06
Centroid-Fa 0.00 1/2" Ice 6.63 5.01 0.10
ce 0.00 1" Ice 7.13 571 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) LGP21401 A From 4.00 -20.000 130.00 No Ice 0.00 0.23 0.01
Centroid-Fa -5.00 12" Ice 0.00 0.31 0.02
ce 0.00 1" Ice 0.00 0.40 0.03
2" Ice 0.00 0.61 0.05
4" Ice 0.00 1.12 0.14
(2) LGP21401 B From 4.00 -10.000 130.00 No Ice 0.00 023 0.01
Centroid-Fa -5.00 172" Ice 0.00 031 0.02
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Description Face Offset Offsets: Azimuth Placement Calp CaAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
It ¢ ft Vs Nia K
ft
ft
ce 0.00 1" Ice 0.00 0.40 0.03
2" Ice 0.00 0.61 0.05
4" Ice 0.00 1.12 0.14
(2) LGP21401 C From 4.00 -10.000 130.00 No Ice 0.00 0.23 0.01
Centroid-Fa -5.00 172" Ice 0.00 0.31 0.02
ce 0.00 1" Ice 0.00 0.40 0.03
2" Ice 0.00 0.61 0.05
4" Ice 0.00 1.12 0.14
(2) LGP21901 A From 4.00 -20.000 130.00 No Ice 0.00 0.18 0.01
Centroid-Fa 5.00 172" Iee 0.00 0.25 0.01
ce 0.00 1" Ice 0.00 0.32 0.01
2" fce 0.00 0.49 0.02
4" Ice 0.00 0.94 0.07
(2) LGP21901 B From 4.00 -10.000 130.00 No Ice 0.00 0.18 0.01
Centroid-Fa 5.00 172" Iee 0.00 0.25 0.01
ce 0.00 1" Iee 0.00 0.32 0.01
2" Ice 0.00 0.49 0.02
4" Ice 0.00 0.94 0.07
(2) LGP21901 C From 4.00 -10.000 130.00 No Ice 0.00 0.18 0.01
Centroid-Fa 5.00 172" Ice 0.00 0.25 0.01
ce 0.00 1" Ice 0.00 0.32 0.01
2" Ice 0.00 0.49 0.02
4" Ice 0.00 0.94 0.07
RRUS 11 A From 4.00 70.000 130.00 No Ice 325 1.37 0.05
Centroid-Fa 0.00 1/2" Ice 3.49 1.55 0.07
ce 0.00 1" Ice 3.74 1.74 0.09
2" Ice 4.27 2.14 0.15
4" Ice 543 3.04 0.31
RRUS 11 B From 4.00 80.000 130.00 No Ice 325 1.37 0.05
Centroid-Fa 0.00 172" Ice 3.49 1.55 0.07
ce 0.00 1" Ice 374 1.74 0.09
2" Ice 427 2.14 0.15
4" Ice 5.43 3.04 0.31
RRUS 11 C From 4.00 80.000 130.00 No Ice 3.25 1.37 0.05
Centroid-Fa 0.00 1/2" Iee 3.49 1.55 0.07
ce 0.00 1" Ice 3.74 1.74 0.09
2" Ice 427 2.14 0.15
4" Ice 5.43 3.04 0.31
DBXNH-6565B-R2M w/ A From 4.00 -20.000 130.00 No Ice 8.73 7.16 0.08
Mount Pipe Centroid-Fa 0.00 12" Ice 9.39 8.36 0.15
ce 0.00 1" Ice 10.02 9.29 0.23
2" Ice 11.30 11.14 041
4" Ice 13.99 15.20 0.92
P65-16-XLH-RR w/ Mount B From 4.00 -10.000 130.00 No Ice 8.64 6.36 0.08
Pipe Centroid-Fa -3.00 172" Ice 929 7.54 0.14
ce 0.00 1" Ice 9.91 8.43 022
2" Ice 11.18 10.24 0.39
4" Ice 13.83 14.10 0.89
AM-X-CD-16-65-00T-RET C From 4.00 -10.000 130.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe Centroid-Fa 0.00 1/2" Ice 9.15 7.48 0.14
ce 0.00 1" Ice 9.77 8.37 0.21
2" Ice 11.03 10.18 0.38
4" Ice 13.68 14.02 0.87
DC6-48-60-18-8F C From 4.00 -10.000 130.00 No Ice 1.27 1.27 0.02
Centroid-Fa 0.00 172" Ice 1.46 1.46 0.04
ce 0.00 1" Ice 1.66 1.66 0.05
2" Ice 2.09 2.09 0.10
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Description Face Offset Offsets: Azimuth Placement Cala Cala Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
1t ° Jt fe fe K
bi3
It
4" Ice 3.10 3.10 0.21
Platform Mount [LP 304-1] C None 0.000 130.00 No Ice 17.46 17.46 1.35
1/2"lce 2244 22.44 1.62
1" Ice 27.42 27.42 1.90
2" Ice 37.38 37.38 245
4" Ice 57.30 57.30 3.55
Side Arm Mount [SO 701-3] C None 0.000 130.00 No Ice 2.83 2.83 0.20
1/2" Ice 3.92 3.92 0.24
1" Ice 5.01 5.01 0.28
2" Ice 7.19 7.19 0.36
4" Ice 11.55 11.55 0.53
2.4" Dia x 4-ft Mount Pipe A From 3.00 0.000 130.00 No Ice 0.87 0.87 0.01
Centroid-Fa 0.00 1/2" Ice 1.12 1.12 0.02
ce 0.00 1" Ice 1.37 1.37 0.03
2" Ice 191 191 0.06
4" Ice 324 3.24 0.16
2.4" Dia x 4-ft Mount Pipe B From 3.00 0.000 130.00 No Ice 0.87 0.87 0.01
Centroid-Fa 0.00 172" Ice 1.12 1.12 0.02
ce 0.00 1" Ice 1.37 1.37 0.03
2" Ice 191 1.91 0.06
4" Ice 3.24 3.24 0.16
2.4" Dia x 4-ft Mount Pipe C From 3.00 0.000 130.00 No Ice 0.87 0.87 0.01
Centroid-Fa 0.00 172" Ice 1.12 1.12 0.02
ce 0.00 1" Ice 1.37 1.37 0.03
2" Ice 191 191 0.06
4" Ice 324 324 0.16
KS24019-L112A C From Leg 3.00 0.000 80.00 No Ice 0.09 0.09 0.01
0.00 172" Iee 0.15 0.15 0.01
1.00 ["Ice 022 022 0.01
2" Ice 0.40 0.40 0.02
4" Ice 0.89 0.89 0.04
Side Arm Mount [SO 701-1] C From Leg 1.50 30.000 80.00 No Ice 0.85 1.67 0.07
0.00 172" Iee 1.14 2.34 0.08
0.00 1" Ice 1.43 3.01 0.09
2" Ice 2.01 435 0.12
4" Ice 3.17 7.03 0.18

Load Combinations

Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
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Comb. Description
No.
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+Ice+Temp
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+Ice+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind O deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No, ft Type Load Moment Moment
Comb. K kip-ft kip-ft
L1 150 - 133.71 Pole Max Tension 30 0.00 0.00 0.00
Max. Compression 14 -8.22 -0.66 0.48
Max. Mx 5 -3.28 -67.59 -0.16
Max. My 2 -3.31 0.38 66.98
Max. Vy 11 -9.76 67.15 0.69
Max. Vx 2 -9.61 0.38 66.98
Max. Torque 9 1.55
L2 133.71 - 108.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -15.86 -0.35 0.99
Max. Mx 5 -8.14 -454.22 -2.57
Max. My 2 -8.17 2.96 449.92
Max. Vy 11 -15.77 45421 329
Max. Vx 2 -15.62 2.96 449.92
Max. Torque 9 1.55
L3 108.5 - Pole Max Tension 1 0.00 0.00 0.00
88.0833
Max. Compression 14 -19.04 -0.37 1.86
Max. Mx 11 -10.93 725.95 542
Max. My 2 -10.95 4.42 719.86
Max. Vy 11 -17.03 72595 5.42
Max. Vx 2 -16.88 442 719.86
Max. Torque 2 -0.55
14 88.0833 - 83 Pole Max Tension 1 0.00 0.00 0.00
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. Compression 14 -21.45 -(0.38 2.23
Max. Mx 11 -12.97 881.29 6.49
Max. My 2 -12.99 521 874.14
Max. Vy 11 -17.78 881.29 6.49
Max. Vx 2 -17.63 521 874.14
Max. Torque 13 -0.53
L5 83-63 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -26.53 -0.17 2.08
Max. Mx 11 -17.47 1253.01 8.03
Max. My 2 -17.48 7.15 1243.03
Max. Vy 11 -19.37 1253.01 8.03
Max. Vx 2 -19.25 7.15 1243.03
Max. Torque 13 -0.53
L6 63 - 43.4967 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -30.39 -0.18 2.05
Max. Mx 11 -20.92 1541.46 9.21
Max. My 2 -20.93 8.45 1529.67
Max. Vy 11 -20.42 1541.46 9.21
Max. Vx 2 -20.31 8.45 1529.67
Max. Torque 13 -0.33
L7 43.4967 - 33 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -35.66 -0.26 2.06
Max. Mx I1 -25.54 1867.14 10.48
Max. My 2 -25.55 9.79 1853.51
Max. Vy 11 -21.55 1867.14 10.48
Max. Vx 2 -21.43 9.79 1853.51
Max. Torque i3 -0.32
L8 33-32 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -35.99 -0.29 2.07
Max. Mx 11 -25.84 1888.69 10.57
Max. My 2 -25.84 9.85 1874.98
Max. Vy 11 -21.61 1888.69 10.57
Max. Vx 2 -21.50 9.85 1874.98
Max. Torque 13 -0.31
L9 32-28 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -37.28 -0.35 2.17
Max. Mx 11 -27.01 1975.55 10.99
Max. My 2 -27.01 10.15 1961.49
Max. Vy 11 -21.85 1975.55 10.99
Max. Vx 2 -21.74 10.15 1961.49
Max. Torque 13 -0.31
L10 28-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -46.45 -0.37 3.18
Max. Mx 11 -35.35 2610.51 14.12
Max. My 2 -35.35 12.62 2594.00
Max. Vy 11 -23.53 2610.51 14.12
Max. Vx 2 -23.42 12.62 2594.00
Max. Torque 13 -0.30
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 15 46.45 0.01 6.19
Max. He 11 35.36 23.51 0.08
Max. H, 2 35.36 0.08 23.41
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.

Max. M, 2 2594.00 0.08 23.41

Max. M, 5 2609.09 -23.51 -0.08

Max. Torsion 6 0.28 -20.40 -11.77

Min. Vert 1 35.36 0.00 0.00

Min. Hx 5 35.36 -23.51 -0.08

Min. H,. 8 35.36 -0.08 -2341

Min. M; 8 -2589.59 -0.08 -23.41

Min. M, 11 -2610.51 23.51 0.08

Min. Torsion 13 -0.28 11.83 20.31

Tower Mast Reaction Summary
Load Vertical Shear Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K kip-fi kip-ft kip-ft

Dead Only 35.36 0.00 0.00 -2.16 0.69 -0.00
Dead+Wind 0 deg - No Ice 35.36 -0.08 -23.41 -2594.00 12.62 0.21
Dead+Wind 30 deg - No Ice 35.36 11.69 -20.23 -2240.85 -1293.94 0.08
Dead+Wind 60 deg - No Ice 35.36 20.32 -11.63 -1287.80 -2253.57 -0.08
Dead+Wind 90 deg - No Ice 35.36 23.51 0.08 9.69 -2609.09 -0.21
Dead+Wind 120 deg - No Ice 35.36 20.40 11.77 1303.92 -2265.37 -0.28
Dead+Wind 150 deg - No Ice 35.36 11.83 20.31 224823 -1314.51 -0.28
Dead+Wind 180 deg - No Ice 35.36 0.08 23.41 2589.59 -11.19 -0.21
Dead+Wind 210 deg - No Ice 35.36 -11.69 20.23 2236.42 1295.39 -0.08
Dead+Wind 240 deg - No Ice 35.36 -20.32 11.63 1283.36 2255.00 0.07
Dead+Wind 270 deg - No Ice 35.36 -23.51 -0.08 -14.12 2610.51 0.20
Dead+Wind 300 deg - No Ice 35.36 -20.40 -11.77 -1308.34 2266.78 0.28
Dead+Wind 330 deg - No Ice 35.36 -11.83 -20.31 -2252.64 1315.93 0.28
Dead+Ice+Temp 46.45 0.00 -0.00 -3.18 -0.37 -0.00
Dead+Wind 0 deg+Ice+Temp 46.45 -0.01 -6.19 -711.84 1.35 0.01
Dead+Wind 30 deg+Ice+Temp 46.45 3.08 -5.35 -616.04 -353.30 -0.09
Dead+Wind 60 deg+Ice+Temp 46.45 5.35 -3.08 -356.06 -613.39 -0.16
Dead+Wind 90 deg+Ice+Temp 46.45 6.18 0.01 -1.55 -709.23 -0.19
Dead+Wind 120 deg+Ice+Temp 46.45 5.36 3.10 352.50 -615.13 -0.17
Dead+Wind 150 deg+Ice+Temp 46.45 3.10 5.36 611.21 -356.31 -0.10
Dead+Wind 180 deg+Ice+Temp 46.45 0.01 6.19 705.27 -2.12 -0.01
Dead+Wind 210 deg+Ice+Temp 46.45 -3.08 5.35 609.47 352.53 0.09
Dead+Wind 240 deg+Ice+Temp 46.45 -5.35 3.08 349.49 612.62 0.16
Dead+Wind 270 deg+Ice+Temp 46.45 -6.18 -0.01 -5.02 708.45 0.19
Dead+Wind 300 deg+Ice+Temp 46.45 -5.36 -3.10 -359.06 614.36 0.17
Dead+Wind 330 deg+Ice+Temp 46.45 -3.10 -5.36 -617.78 355.54 0.10
Dead+Wind 0 deg - Service 35.36 -0.03 -8.10 -901.01 4.84 0.08
Dead+Wind 30 deg - Service 35.36 4.04 -7.00 -778.54 -448.25 0.03
Dead+Wind 60 deg - Service 35.36 7.03 -4.03 -448.05 -781.05 -0.02
Dead+Wind 90 deg - Service 35.36 8.14 0.03 1.90 -904.36 -0.07
Dead+Wind 120 deg - Service 35.36 7.06 4.07 450.75 -785.18 -0.10
Dead+Wind 150 deg - Service 35.36 4.09 7.03 778.22 -455.41 -0.10
Dead+Wind 180 deg - Service 35.36 0.03 8.10 896.56 -3.42 -0.08
Dead+Wind 210 deg - Service 35.36 -4.04 7.00 774.09 449.68 -0.03
Dead+Wind 240 deg - Service 35.36 -7.03 4.03 443.59 782.47 0.02
Dead+Wind 270 deg - Service 35.36 -8.14 -0.03 -6.36 905.78 0.07
Dead+Wind 300 deg - Service 35.36 -7.06 -4.07 -455.20 786.59 0.10
Dead+Wind 330 deg - Service 35.36 -4.09 -7.03 -782.67 456.83 0.10
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Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. K K K K K K
1 0.00 -35.36 0.00 0.00 35.36 0.00 0.000%
2 -0.08 -35.36 -23.41 0.08 35.36 23.41 0.000%
3 11.69 -35.36 -20.23 -11.69 35.36 20.23 0.000%
4 20.32 -35.36 -11.63 -20.32 35.36 11.63 0.000%
5 23.51 -35.36 0.08 -23.51 35.36 -0.08 0.000%
6 20.40 -35.36 11.77 -20.40 35.36 -11.77 0.000%
7 11.83 -35.36 20.31 -11.83 35.36 -20.31 0.000%
8 0.08 -35.36 23.41 -0.08 35.36 -23.41 0.000%
9 -11.69 -35.36 20.23 11.69 35.36 -20.23 0.000%
10 -20.32 -35.36 11.63 20.32 35.36 -11.63 0.000%
11 -23.51 -35.36 -0.08 23.51 35.36 0.08 0.000%
12 -20.40 -35.36 -11.77 20.40 35.36 11.77 0.000%
13 -11.83 -35.36 -20.31 11.83 35.36 20.31 0.000%
14 0.00 -46.45 0.00 -0.00 46.45 0.00 0.000%
15 -0.01 -46.45 -6.19 0.01 46.45 6.19 0.000%
16 3.08 -46.45 -5.35 -3.08 46.45 5.35 0.000%
17 5.35 -46.45 -3.08 -5.35 46.45 3.08 0.000%
18 6.18 -46.45 0.01 -6.18 46.45 -0.01 0.000%
19 5.36 -46.45 3.10 -5.36 46.45 -3.10 0.000%
20 3.10 -46.45 5.36 -3.10 46.45 -5.36 0.000%
21 0.01 -46.45 6.19 -0.01 46.45 -6.19 0.000%
22 -3.08 -46.45 5.35 3.08 46.45 -5.35 0.000%
23 -5.35 -46.45 3.08 5.35 46.45 -3.08 0.000%
24 -6.18 -46.45 -0.01 6.18 46.45 0.01 0.000%
25 -5.36 -46.45 -3.10 5.36 46.45 3.10 0.000%
26 -3.10 -46.45 -5.36 3.10 46.45 5.36 0.000%
27 -0.03 -35.36 -8.10 0.03 35.36 8.10 0.000%
28 4.04 -35.36 -7.00 -4.04 35.36 7.00 0.000%
29 7.03 -35.36 -4.03 -7.03 35.36 4.03 0.000%
30 8.14 -35.36 0.03 -8.14 35.36 -0.03 0.000%
31 7.06 -35.36 4.07 -7.06 35.36 -4.07 0.000%
32 4.09 -35.36 7.03 -4.09 35.36 -7.03 0.000%
33 0.03 -35.36 8.10 -0.03 35.36 -8.10 0.000%
34 -4.04 -35.36 7.00 4.04 35.36 -7.00 0.000%
35 -7.03 -35.36 4.03 7.03 35.36 -4.03 0.000%
36 -8.14 -35.36 -0.03 8.14 35.36 0.03 0.000%
37 -7.06 -35.36 -4.07 7.06 35.36 4.07 0.000%
38 -4.09 -35.36 -7.03 4.09 35.36 7.03 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 5 0.00000001 0.00003916
3 Yes 6 0.00000001 0.00020891
4 Yes 6 0.00000001 0.00020753
5 Yes 5 0.00000001 0.00004101
6 Yes 6 0.00000001 0.00020875
7 Yes 6 0.00000001 0.00021171
8 Yes 5 0.00000001 0.00011550
9 Yes 6 0.00000001 0.00020639
10 Yes 6 0.00000001 0.00020811
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11 Yes 5 0.00000001 0.00009132
12 Yes 6 0.00000001 0.00021208
13 Yes 6 0.00000001 0.00020878
14 Yes 4 0.00000001 0.00006212
15 Yes 6 0.00000001 0.00010411
16 Yes 6 0.00000001 0.00014062
17 Yes 6 0.00000001 0.00014105
18 Yes 6 0.00000001 0.00010376
19 Yes 6 0.00000001 0.00013960
20 Yes 6 0.00000001 0.00014042
21 Yes 6 0.00000001 0.00010286
22 Yes 6 0.00000001 0.00013854
23 Yes 6 0.00000001 0.00013824
24 Yes 6 0.00000001 0.00010355
25 Yes 6 0.00000001 0.00014216
26 Yes 6 0.00000001 0.00014119
27 Yes 4 0.00000001 0.00035094
28 Yes 5 0.00000001 0.00036635
29 Yes 5 0.00000001 0.00036300
30 Yes 4 0.00000001 0.00031728
31 Yes 5 0.00000001 0.00036639
32 Yes 5 0.00000001 0.00037546
33 Yes 4 0.00000001 0.00042028
34 Yes 5 0.00000001 0.00035574
35 Yes 5 0.00000001 0.00036180
36 Yes 4 0.00000001 0.00036307
37 Yes 5 0.00000001 0.00038113
38 Yes 5 0.00000001 0.00036921
| Compression Checks
| Pole Design Data
Section Elevation Size L i, Kirr F, A Actual Allow. Ratio
No. P P, P
ft ft fr ksi in? K K B
L1 150 - 148.946 TP16.65x13x0.188 16.29 0.00 0.0 39.000 7.766 -1.23 302.86 0.004
148.946 - 39.000 7.906 -1.26 308.34 0.004
147.891
147.891 - 39.000 8.047 -1.30 313.83 0.004
146.837
146.837 - 39.000 8.187 -1.33 31931 0.004
145.783
145.783 - 39.000 8.328 -1.37 324.79 0.004
144.728
144728 - 39.000 8.469 -1.40 330.28 0.004
143.674
143.674 - 39.000 8.609 -1.44 335.76 0.004
142.619
142.619 - 39.000 8.750 -1.48 341.24 0.004
141.565
141.565 - 39.000 8.890 -1.52 346.73 0.004
140.511
140.511 - 39.000 9.031 -3.17 352.21 0.009
139.456
139.456 - 39.000 9.172 -3.19 357.69 0.009

138.402
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Section Elevation Size L L, Ki/r F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in? K K T
138.402 - 39.000 9.312 -3.22 363.18 0.009
137.348
137.348 - 39.000 9453 -3.27 368.66 0.009
136.293
136.293 - 39.000 9.797 -1.35 382.09 0.004
13371
12 136.293 - TP21.855x15.696x0.313 27.79 0.00 0.0 39.000 15.826 -2.17 617.23 0.004
133.71
133.71 - 39.000 16.118 -3.63 628.61 0.006
132.383
132.383 - 39.000 16.410 -3.75 639.98 0.006
131.056
131.056 - 39.000 16.701 -5.74 651.36 0.009
129.729
129.729 - 39.000 16.993 -5.87 662.73 0.009
128.403
128.403 - 39.000 17.285 -6.00 674.11 0.009
127.076
127.076 - 39.000 17.576 -6.14 685.48 0.009
125.749
125.749 - 39.000 17.868 -6.28 696.86 0.009
124.422
124422 - 39.000 18.160 -6.42 708.23 0.009
123.095
123.095 - 39.000 18.451 -6.56 719.60 0.009
121.768
121.768 - 39.000 18.743 -6.71 730.98 0.009
120.442
120.442 - 39.000 19.035 -6.86 742.35 0.009
119.115
119.115 - 39.000 19.326 -7.01 753.73 0.009
117.788
117.788 - 39.000 19.618 -7.17 765.10 0.009
116.461
116.461 - 39.000 19.910 -7.32 776.48 0.009
115.134
115.134 - 39.000 20.201 -7.48 787.85 0.009
113.807
113.807 - 39.000 20.493 -7.64 799.23 0.010
112.481
112.481 - 39.000 20.785 -7.80 810.60 0.010
111.154
111.154 - 39.000 21.076 -1.97 821.97 0.010
109.827
109.827 - 108.5 39.000 21.368 -8.13 833.35 0.010
L3 108.5 - 107.464 TP26.38x21.855x0.511 20.42 0.00 0.0 39.000 34.993 -8.31 1364.74 0.006
107.464 - 39.000 35.366 -8.48 1379.27 0.006
106.427
106.427 - 39.000 35.738 -8.65 1393.80 0.006
105.391
105.391 - 39.000 36.111 -8.82 1408.33 0.006
104.354
104.354 - 39.000 36.484 -8.99 1422.86 0.006
103.318
103.318 - 39.000 36.856 -9.16 1437.39 0.006
102.281
102.281 - 39.000 37.229 -9.33 1451.92 0.006
101.245
101.245 - 39.000 37.601 -9.50 1466.45 0.006

100.208
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Raleigh, NC 27603 Client Designed by

Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350

Section Elevation Size L L, Kirr F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in? K K P,
100.208 - 39.000 37974 -9.68 1480.98 0.007
99.1719
99.1719 - 39.000 38.346 -9.85 1495.51 0.007
98.1354
98.1354 - 39.000 38.719 -10.03 1510.04 0.007
97.099
97.099 - 39.000 39.092 -10.20 1524.57 0.007
96.0625
96.0625 - 39.000 39.464 -10.38 1539.10 0.007
95.026
95.026 - 39.000 39.837 -10.56 1553.63 0.007
93.9896
93.9896 - 39.000  40.209 -10.74 1568.16 0.007
92,9531
92.9531 - 39.000 40.582 -10.92 1582.69 0.007
91.9167
91.9167 - 39.000 41.960 -5.82 1636.43 0.004
88.0833
14 91.9167 - TP26.879x24.905x0.564 8.92 0.00 0.0 39.000 45.116 -6.12 1759.50 0.003
88.0833
88.0833 - 39.000 45518 -12.15 1775.22 0.007
87.0667
87.0667 - 86.05 39.000 45921 -12.35 1790.93 0.007
86.05 - 85.0333 39.000 46.324 -12.55 1806.65 0.007
85.0333 - 39.000 46.727 -12.76 1822.36 0.007
84.0167
84.0167 - 83 39.000 47.130 -12.96 1838.08 0.007
L5 83-82 TP31.304x26.879x0.587 20.00 0.00 0.0 39.000 49.417 -13.18 1927.28 0.007
82 - 81 39.000 49.830 -13.39 1943.37 0.007
81-80 39.000 50.242 -13.61 1959.45 0.007
80-79 39.000 50.655 -13.89 1975.54 0.007
79 -78 39.000 51.067 -14.10 1991.62 0.007
78 -77 39.000 51.480 -14.32 2007.71 0.007
77-176 39.000 51.892 -14.54 2023.80 0.007
76-175 39.000 52.305 -14.76 2039.88 0.007
75-74 39.000 52.717 -14.98 2055.97 0.007
74-73 39.000 53.130 -15.20 2072.05 0.007
73-72 39.000 53.542 -15.42 2088.14 0.007
72-71 39.000 53.954 -15.64 2104.22 0.007
71-70 39.000 54,367 -15.87 2120.31 0.007
70 - 69 39.000 54.779 -16.09 2136.40 0.008
69 - 68 39.000 55.192 -16.32 2152.48 0.008
68 - 67 39.000 55.604 -16.55 2168.57 0.008
67 - 66 39.000 56.017 -16.77 2184.65 0.008
66 - 65 39.000 56.429 -17.00 2200.74 0.008
65 - 64 39.000 56.842 -17.23 2216.82 0.008
64 -63 39.000 . 57.254 -17.46 223291 0.008
L6 63 - 61.964 TP35.62x31.304x0.564 19.50 0.00 0.0 39.000 55.431 -17.70 2161.82 0.008
61.964 - 39.000 55.842 -17.94 2177.82 0.008
60.9281
60.9281 - 39.000 56.252 -18.18 2193.82 0.008
59.8921
59.8921 - 39.000 56.662 -18.43 2209.83 0.008
58.8562
58.8562 - 39.000 57.072 -18.67 2225.83 0.008
57.8202
57.8202 - 39.000 57.483 -18.92 2241.83 0.008
56.7843
56.7843 - 39.000 57.893 -19.16 2257.83 0.008

55.7483
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Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
fi fr fr ksi in? K K B
55.7483 - 39.000 58.303 -19.41 2273.83 0.009
54,7124
54.7124 - 39.000 58.714 -19.66 2289.84 0.009
53.6764
53.6764 - 39.000 59.124 -1991 2305.84 0.009
52.6405
52.6405 - 39.000 59.534 -20.16 2321.84 0.009
51.6045
51.6045 - 39.000 59.945 -20.41 2337.84 0.009
50.5686
50.5686 - 39.000 60.355 -20.66 2353.84 0.009
49.5326
49,5326 - 39.000 60.765 -20.92 2369.85 0.009
48.4967
48.4967 - 39.000 62.746 -11.78 2447.08 0.005
43.4967
L7 48.4967 - TP37.194x33.764x0.548 15.50 0.00 0.0 39.000 57.780 -10.32 225343 0.005
43.4967
43.4967 - 39.000 59.706 -22.82 2328.53 0.010
42.447
42.447 - 39.000 60.110 -23.09 2344.30 0.010
41.3973
41.3973 - 39.000 60.514 -23.36 2360.06 0.010
40.3477
40.3477 - 39.000 60.919 -23.63 2375.83 0.010
39.298
39.298 - 39.000 61.323 -23.90 2391.59 0.010
38.2483
38.2483 - 39.000 61.727 -24.17 2407.36 0.010
37.1987
37.1987 - 39.000 62.131 -24.45 2423.12 0.010
36.149
36.149 - 39.000 62.536 -24.72 2438.89 0.010
35.0993
35.0993 - 39.000 62.940 -25.00 2454.65 0.010
34.0497
34.0497 - 33 39.000 63.344 -25.28 2470.42 0.010
L8 33-32(8) TP37.416x37.194x0.597 1.00 0.00 0.0 39.000 69.326 -25.55 2703.69 0.009
19 32-31 TP38.301x37.416x0.488 4.00 0.00 0.0 39.000 57.168 -25.85 2229.53 0.012
31-30 39.000 57.510 -26.14 2242.90 0.012
30-29 39.000 57.853 -26.44 2256.27 0.012
29-28 39.000 58.196 -26.73 2269.63 0.012
L10 28 - 26.6 TP44.5x38.301x0.47 28.00 0.00 0.0 39.000 56.405 -27.03 2199.80 0.012
26.6-252 39.000 56.867 -27.43 2217.82 0.012
25.2-23.8 39.000 57.329 -27.83 2235.85 0.012
23.8-224 39.000 57.792 -28.24 2253.87 0.013
22.4-21 39.000 58.254 -28.64 2271.89 0.013
21-19.6 39.000 58.716 -29.05 2289.91 0.013
19.6-182 39.000 59.178 -29.46 2307.93 0.013
18.2-16.8 39.000 59.640 -29.87 2325.96 0.013
16.8-154 39.000 60.102 -30.28 2343.98 0.013
154-14 39.000 60.564 -30.70 2362.00 0.013
14-12.6 39.000 61.026 -31.12 2380.02 0.013
12.6-11.2 39.000 61.488 -31.53 2398.04 0.013
11.2-98 39.000 61.950 -31.95 2416.07 0.013
9.8-84 39.000 62.412 -32.38 2434.09 0.013
84-7 39.000 62.875 -32.80 2452.11 0.013
7-5.6 39.000 63.337 -33.22 2470.13 0.013
5.6-4.2 39.000 63.799 -33.65 2488.16 0.014
42-28 39.000 64.261 -34.08 2506.18 0.014
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Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Section Elevation Size L L, Klr F, A Actual Allow. Ratio
No. P, P
1t ft bid ksi in? K P,
28-14 39.000 64.723 -34.51 252420 0.014
14-0 39.000 65.185 -34.94 254222 0.014
Pole Bending Design Data
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. Mr ,ﬁ).r F, by fb.r M, ¥ f by F, by ﬁ"
ft kip-ft ksi ksi P kip-ft ksi ksi Fie
L1 150 - 148.946 TP16.65x13x0.188 5.09 2.461 39.000 0.063 0.00 0.000 39.000 0.000
148.946 - 8.02 3.736 39.000 0.096 0.00 0.000 39.000  0.000
147.891
147.891 - 10.99 4.943 39.000 0.127 0.00 0.000 39.000  0.000
146.837
146.837 - 14.02 6.087 39.000 0.156 0.00 0.000 39.000 0.000
145.783
145.783 - 17.10 7.174 39,000 0.184 0.00 0.000 39.000 0.000
144.728
144728 - 20.23 8.207 39.000 0.210 0.00 0.000 39.000  0.000
143.674
143.674 - 23.42 9.190 39.000 0.236 0.00 0.000 39.000  0.000
142.619
142.619 - 26.66 10.126  39.000  0.260 0.00 0.000 39.000  0.000
141.565
141.565 - 29.95 11.019  39.000 0.283 0.00 0.000 39.000 0.000
140.511
140.511 - 36.95 13.171  39.000 0.338 0.00 0.000 39.000 0.000
139.456
139.456 - 47.13 16.286  39.000 0.418 0.00 0.000 39.000 0.000
138.402
138.402 - 57.39 19.231  39.000 0.493 0.00 0.000 39.000  0.000
137.348
137.348 - 67.71 22.016  39.000 0.565 0.00 0.000 39.000  0.000
136.293
136.293 - 37.09 11.221  39.000 0.288 0.00 0.000 39.000  0.000
133.71
L2 136.293 - TP21.855x15.696x0.313 56.18 10.944  39.000 0.281 0.00 0.000 39.000  0.000
133.71
133.71 - 106.55 20.005  39.000 0.513 0.00 0.000 39.000  0.000
132.383
132.383 - 11994  21.718  39.000 0.557 0.00 0.000 39.000 0.000
131.056
131.056 - 13459 23520  39.000 0.603 0.00 0.000 39.000 0.000
129.729
129.729 - 153.85 25963  39.000 0.666 0.00 0.000 39.000  0.000
128.403
128.403 - 17321  28.244  39.000 0.724 0.00 0.000 39.000  0.000
127.076
127.076 - 192.68 30376  39.000 0.779 0.00 0.000 39.000  0.000
125.749
125.749 - 21226 32370  39.000 0.830 0.00 0.000 39.000 0.000
124.422
124.422 - 23194 34235 39.000 0.878 0.00 0.000 39.000 0.000
123.095
123.095 - 251.74 35982  39.000 0.923 0.00 0.000 39.000 0.000
121.768
121.768 - 271.64  37.618  39.000 0.965 0.00 0.000 39.000  0.000
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Professionals TEP.No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. Mr fb.r F bx fbx M v ﬁ;_\' F by fby
ft kip-ft ksi ksi Fp, kip-ft ki ksi Fe
120.442
120.442 - 291.65  39.151 39.000 1.004 0.00 0.000 39.000 0.000
119.115
119.115 - 31177  40.589  39.000 1.041 0.00 0.000 39.000 0.000
117.788
117.788 - 332.00 41937  39.000 1.075 0.00 0.000 39.000 0.000
116.461
116.461 - 35234 43202  39.000 1.108 0.00 0.000 39.000  0.000
115.134
115.134 - 37279 44390  39.000 1.138 0.00 0.000 39.000  0.000
113.807
113.807 - 393.35 45505  39.000 1.167 0.00 0.000 39.000 0.000
112.481
112.481 - 414.03 46,553  39.000 1.194 0.00 0.000 39.000  0.000
111.154
111.154 - 43482 47537  39.000 1219 0.00 0.000 39.000 0.000
109.827
109.827 - 45573 48462  39.000 1.243 0.00 0.000 39.000  0.000
108.5
L3 108.5 - TP26.38x21.855x0.511 472,17  30.892  39.000 0.792 0.00 0.000 39.000  0.000
107.464
107.464 - 488.68  31.295  39.000 0.802 0.00 0.000 39.000  0.000
106.427
106.427 - 50528  31.679  39.000 0.812 0.00 0.000 39.000  0.000
105.391
105.391 - 521.95 32.046  39.000 0.822 0.00 0.000 39.000  0.000
104.354
104.354 - 538.71 32.395  39.000 0.831 0.00 0.000 39.000 0.000
103.318
103.318 - 555.54 327728  39.000 0.839 0.00 0.000 39.000  0.000
102.281
102.281 - 572.46  33.045  39.000 0.847 0.00 0.000 39.000  0.000
101.245
101.245 - 589.46  33.348  39.000 0.855 0.00 0.000 39.000  0.000
100.208
100.208 - 606.53  33.638  39.000 0.863 0.00 0.000 39.000 0.000
99.1719
99.1719 - 623.69 33913  39.000 0.870 0.00 0.000 39.000 0.000
98.1354
98.1354 - 64094  34.176  39.000 0.876 0.00 0.000 39.000  0.000
97.099
97.099 - 65826  34.428  39.000 0.883 0.00 0.000 39.000  0.000
96.0625
96.0625 - 675.67  34.667  39.000 0.889 0.00 0.000 39.000 0.000
95.026
95.026 - 693.16  34.896  39.000 0.895 0.00 0.000 39.000 0.000
93.9896
93.9896 - 710.74  35.114  39.000 0.900 0.00 0.000 39.000 0.000
92.9531
92.9531 - 72840 35322  39.000 0.906 0.00 0.000 39.000 0.000
91.9167
91.9167 - 393.75 17.849  39.000 0.458 0.00 0.000 39.000  0.000
88.0833
L4 91.9167 - TP26.879x24.905x0.564 400.82 17.400  39.000 0.446 0.00 0.000 39.000 0.000
88.0833
88.0833 - 81234  34.635 39.000 0.888 0.00 0.000 39.000 0.000
87.0667
87.0667 - 830.19 34771 39.000 0.892 0.00 0.000 39.000  0.000
86.05
86.05 - 848.12  34.900 39.000 0.895 0.00 0.000 39.000  0.000
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Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. M, Jox Fx Jor M, Jox Fyy Soy
It kip-ft ksi ksi Fe kip-ft ksi ksi F
85.0333
85.0333 - 866.12  35.022  39.000 0.898 0.00 0.000 39.000 0.000
84.0167
84.0167 - 83 884.21 35.139  39.000 0.901 0.00 0.000 39.000 0.000
L5 83-82 TP31.304x26.879x0.587 902.06 33956 39.000 0.871 0.00 0.000 39.000 0.000
82-81 919.98  34.054 39.000 0873 0.00 0.000 39.000 0.000
81 - 80 937.98  34.147  39.000 0.876 0.00 0.000 39.000 0.000
80-79 956.21 34240  39.000 0.878 0.00 0.000 39,000 0.000
79-78 974.41 34324  39.000 0.880 0.00 0.000 39.000  0.000
78 -77 992.68  34.404  39.000 0.882 0.00 0.000 39.000 0.000
77-76 1011.03 34.480  39.000 0.884 0.00 0.000 39.000 0.000
76-175 1029.47  34.551 39.000 0.886 0.00 0.000 39.000 0.000
75-74 104797 34.618  39.000 0.888 0.00 0.000 39.000 0.000
74 -73 1066.55 34.682  39.000 0.889 0.00 0.000 39.000 0.000
73-72 1085.21 34742  39.000 0.891 0.00 0.000 39.000 0.000
72-71 1103.95 34798  39.000 0.892 0.00 0.000 39.000 0.000
71-70 1122.76  34.851 39.000 0.894 0.00 0.000 39.000 0.000
70 - 69 1141.65 34900  39.000 0.895 0.00 0.000 39.000  0.000
69 - 68 1160.63  34.947  39.000 0.896 0.00 0.000 39.000  0.000
68 - 67 1179.68 34990 39.000 0.897 0.00 0.000 39.000 0.000
67 - 66 1198.80  35.031 39,000 0.898 0.00 0.000 39,000 0.000
66 - 65 1218.01 35.069  39.000 0.899 0.00 0.000 39.000  0.000
65 -64 1237.30  35.104  39.000 0.900 0.00 0.000 39.000 0.000
64 - 63 1256.67 35.137  39.000 0.901 0.00 0.000 39.000  0.000
L6 63 - 61.964 TP35.62x31.304x0.564 1276.82  36.541 39.000 0.937 0.00 0.000 39.000 0.000
61.964 - 1297.03 36.572  39.000 0.938 0.00 0.000 39.000 0.000
60.9281
60.9281 - 1317.33  36.599  39.000 0.938 0.00 0.000 39.000  0.000
59.8921
59.8921 - 133770  36.624  39.000 0.939 0.00 0.000 39.000 0.000
58.8562
58.8562 - 1358.15 36.647  39.000 0.940 0.00 0.000 39,000 0.000
57.8202
57.8202 - 1378.68 36.667  39.000 0.940 0.00 0.000 39.000  0.000
56.7843
56.7843 - 1399.28 36.685  39.000 0.941 0.00 0.000 39.000 0.000
55.7483
55.7483 - 1419.97 36.700  39.000 0941 ° 0.00 0.000 39,000  0.000
54.7124
54.7124 - 144072 36,714  39.000 0.941 0.00 0.000 39,000 0.000
53.6764
53.6764 - 146157 36,725 39.000 0942 0.00 0.000 39.000 0.000
52.6405
52.6405 - 1482.48 36.735  39.000 0.942 0.00 0.000 39.000 0.000
51.6045
51.6045 - 1503.47 36.743  39.000 0.942 0.00 0.000 39.000 0.000
50.5686
50.5686 - 1524.55 36.749  39.000 0942 0.00 0.000 39.000 0.000
49.5326
49.5326 - 154570 36.753  39.000 0.942 0.00 0.000 39.000 0.000
48.4967
48.4967 - 862.94 19.234  39.000 0.493 0.00 0.000 39.000 0.000
43.4967
L7 48.4967 - TP37.194x33.764x0.548 736.87 18.831 39.000 0.483 0.00 0.000 39.000 0.000
43.4967
43.4967 - 1649.11 39.450  39.000 1.012 0.00 0.000 39.000 0.000
42.447
42,447 - 1671.08 39.435  39.000 1.011 0.00 0.000 39,000 0.000
41.3973
41.3973 - 1693.13 39419  39.000 1.011 0.00 0.000 39.000 0.000
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Tower Engineering Project Date
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. M\' f bx Fi bx f bx M ¥ ﬁ)y F by ﬁ)y
ft kip-ft ksi ksi Fie kip-ft ksi ksi Fp.
40.3477
40.3477 - 1715.24 39402 39.000 1.010 0.00 0.000 39.000 0.000
39.298
39.298 - 173743 39.383  39.000 1.010 0.00 0.000 39.000 0.000
38.2483
38.2483 - 1759.69 39.363  39.000 1.009 0.00 0.000 39.000 0.000
37.1987
37.1987 - 1782.02  39.342  39.000 1.009 0.00 0.000 39.000  0.000
36.149
36.149 - 1804.42  39.319  39.000 1.008 0.00 0.000 39.000 0.000
35.0993
35.0993 - 1826.89  39.295  39.000 1.008 0.00 0.000 39.000  0.000
34.0497
34.0497 - 33 1849.43 39270  39.000 1.007 0.00 0.000 39.000  0.000
L8 33-32(8) TP37.416x37.194x0.597 1872.05 36.183  39.000 0.928 0.00 0.000 39.000  0.000
L9 32-31 TP38.301x37.416x0.488 1893.65 43.853 39.000 1.124 0.00 0.000 39.000 0.000
31-30 191533  43.825 39.000 1.124 0.00 0.000 39.000  0.000
30-29 1937.06  43.795  39.000 1.123 0.00 0.000 39.000  0.000
29 -28 1958.86 43,764  39.000 1.122 0.00 0.000 39.000  0.000
L10 28 -26.6 TP44.5x38.301x0.47 1980.72 45344  39.000 1.163 0.00 0.000 39.000 0.000
26.6-25.2 2011.44 45297  39.000 1.161 0.00 0.000 39.000 0.000
252-238 2042.28 45249  39.000 1.160 0.00 0.000 39.000 0.000
23.8-224 207324  45.199  39.000 1.159 0.00 0.000 39.000 0.000
22.4-21 2104.31 45.147  39.000 1.158 0.00 0.000 39.000  0.000
21-19.6 213549 45093  39.000 1.156 0.00 0.000 39.000 0.000
19.6-18.2 2166.79 45.038  39.000 1.155 0.00 0.000 39.000 0.000
18.2-16.8 219821 44982  39.000 1.153 0.00 0.000 39.000  0.000
16.8-154 222973 44924  39.000 1.152 0.00 0.000 39.000 0.000
154-14 226138 44.865 39.000 1.150 0.00 0.000 39.000 0.000
14-12.6 2293.15 44805 39.000 1.149 0.00 0.000 39.000 0.000
126-11.2 232503 44744  39.000 1.147 0.00 0.000 39.000 0.000
11.2-9.8 2357.03 44.682  39.000 1.146 0.00 0.000 39.000 0.000
9.8-84 2389.14 44,619  39.000 1.144 0.00 0.000 39.000  0.000
8.4-7 242138 44.555  39.000 1.142 0.00 0.000 39.000 0.000
7-56 2453.72 44490  39.000 1.141 0.00 0.000 39.000 0.000
56-42 2486.19 44425  39.000 1.139 0.00 0.000 39.000  0.000
42-2.8 2518.78 44.358  39.000 1.137 0.00 0.000 39.000 0.000
28-14 2551.49 44292  39.000 1.136 0.00 0.000 39.000  0.000
14-0 2584.32 44224  39.000 1.134 0.00 0.000 39.000  0.000
Pole Shear Design Data
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. Vv f F. fo T S Fy S
1t K ksi ksi F, kip-ft ksi kesi F.,
Ll 150 - 148.946 TP16.65x13x0.188 2.75 0.354 26.000 0.027 0.00 0.000 26.000  0.000
148.946 - 2.80 0.354 26.000 0.027 0.00 0.000 26.000 0.000
147.891
147.891 - 2.84 0.354 26.000  0.027 0.00 0.000 26.000  0.000
146.837
146.837 - 2.39 0.354 26.000 0.027 0.00 0.000 26.000  0.000
145.783
145.783 - 2,94 0.354 26.000 0.027 0.00 0.000 26.000  0.000
144728
144.728 - 3.00 0.354 26.000 0.027 0.00 0.000 26.000 0.000

143.674
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Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. Vv f F, f T S Fu i
ft K ksi ksi F, kip-ft ksi ksi Fo
143.674 - 3.05 0.354 26.000 0.027 0.00 0.000 26.000  0.000
142.619
142,619 - 3.10 0.354 26.000 0.027 0.00 0.000 26.000  0.000
141.565
141.565 - 3.15 0.355 26.000 0.027 0.00 0.000 26.000  0.000
140.511
140.511 - 9.47 1.048 26.000 0.081 1.33 0.231 26.000 0.009
139.456
139.456 - 9.65 1.052 26.000 0.081 0.76 0.128 26.000  0.005
138.402
138.402 - 9.76 1.049 26.000 0.081 0.01 0.001 26.000  0.000
137.348
137.348 - 9.82 1.039 26.000 0.080 0.01 0.001 26.000  0.000
136.293
136.293 - 4,01 0.409 26.000 0.031 0.00 0.001 26.000  0.000
133.71
L2 136.293 - TP21.855x15.696x0.313 5.97 0.377 26.000 0.029 0.01 0.000 26.000  0.000
133.71
133.71 - 10.06 0.624 26.000 0.048 0.01 0.001 26.000  0.000
132.383
132.383 - 10.14 0.618 26.000 0.048 0.01 0.001 26.000  0.000
131.056
131.056 - 14.48 0.867 26.000 0.067 041 0.034 26.000  0.001
129.729
129.729 - 14.56 0.857 26.000 0.066 041 0.033 26.000  0.001
128.403
128.403 - 14.64 0.847 26.000 0.065 0.41 0.032 26.000  0.00t
127.076
127.076 - 14.72 0.837 26.000 . 0.064 0.41 0.031 26.000 0.001
125.749
125.749 - 14.80 0.828 26.000 0.064 0.40 0.030 26.000 0.001
124.422
124.422 - 14.88 0.819 26.000 0.063 0.40 0.029 26.000 0.001
123.095
123.095 - 14.96 0.811 26.000 0.062 0.40 0.028 26.000 0.001
121.768
121.768 - 15.04 0.803 - 26.000 0.062 0.40 0.027 26.000  0.001
120.442
120.442 - 15.13 0.795 26.000 0.061 0.40 0.026 26.000 0.001
119.115
119.115 - 15.21 0.787 26.000 0.061 0.40 0.025 26.000 0.001
117.788
117.788 - 15.29 0.780 26.000 0.060 0.40 0.024 26.000  0.001
116.461
116.461 - 15.38 0.772 26.000 0.059 0.40 0.024 26.000  0.001
115.134
115.134 - 15.46 0.765 26.000  0.059 0.40 0.023 26.000  0.001
113.807
113.807 - 15.55 0.759 26.000 0.058 0.40 0.022 26.000 0.001
112.481
112.481 - 15.63 0.752 26.000 0.058 0.39 0.022 26.000 0.001
111.154
111.154 - 15.72 0.746 26.000 0.057 0.39 0.021 26.000  0.001
109.827
109.827 - 15.81 0.740 26.000 0.057 0.39 0.020 26.000 0.001
108.5
L3 108.5 - TP26.38x21.855x0.511 15.88 0.454 26.000 0.035 0.39 0.012 26.000  0.000
107.464
107.464 - 15.95 0451 26.000 0.035 0.39 0.012 26.000  0.000

106.427
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Professionals TEP No. 25589.31758 14:05:02 04/23/15

326 Tryon Road

Raleigh, NC 27603 Client Designed by

Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350

Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. \4 fe F, fe T S Fu Sfu
kit K ksi ksi TR kipft ksi ksi Fo
106.427 - 16.03 0.449 26.000 0.034 0.39 0.012 26.000 (.00O
105.391
105.391 - 16.11 0.446 26.000 0.034 0.39 0.012 26.000 0.000
104.354
104.354 - 16.18 0.444 26.000 0.034 0.39 0.011 26.000  0.000
103.318
103.318 - 16.26 0.441 26.000 0.034 0.39 0.011 26.000  0.000
102.281
102.281 - 16.34 0.439 26.000 0.034 0.39 0.011 26.000  0.000
101.245
101.245 - 16.42 0.437 26.000 0.034 0.39 0.011 26.000  0.000
100.208
100.208 - 16.50 0.434 26.000 0.033 0.39 0.011 26.000 0.000
99.1719
99.1719 - 16.58 0.432 26.000 0.033 0.39 0.010 26.000  0.000
98.1354
98.1354 - 16.66 0.430 26.000 0.033 0.39 0.010 26.000  0.000
97.099
97.099 - 16.74 0.428 26.000 0.033 0.39 0.010 26.000  0.000
96.0625
96.0625 - 16.82 0.426 26.000 0.033 0.39 0.010 26.000  0.000
95.026
95.026 - 16.90 0.424 26.000 0.033 0.39 0.010 26.000  0.000
93.9896
93,9896 - 16.98 0422 26.000 0.032 0.40 0.009 26.000  0.000
92.9531
92.9531 - 17.06 0.420 26.000 0.032 0.40 0.009 26.000  0.000
91.9167
919167 - 8.71 0.208 26.000 0.016 0.20 0.004 26.000  0.000
88.0833
L4 91.9167 - TP26.879x24.905x0.564 8.72 0.193 26.000 0.015 0.20 0.004 26.000  0.000
88.0833
88.0833 - 17.50 0.385 26.000  0.030 0.40 0.008 26.000  0.000
87.0667
87.0667 - 17.58 0.383 26.000  0.029 0.40 0.008 26.000  0.000
86.05
86.05 - 17.66 0.381 26.000 0.029 0.40 0.008 26.000  0.000
85.0333
85.0333 - 17.74 0.380 26.000 0.029 0.40 0.008 26.000 0.000
84.0167
84.0167 - 83 17.82 0.378 26.000  0.029 0.40 0.008 26.000 0.000
L5 83-82 TP31.304x26.879x0.587 17.89 0.362 26.000 0.028 0.40 0.007 26.000  0.000
82 -81 17.97 0.361 26.000 0.028 0.40 0.007 26.000 0.000
81-80 18.04 0.359 26.000 0.028 0.40 0.007 26.000  0.000
80-79 18.17 0.359 26.000 0.028 0.26 0.004 26.000 0.000
79 -78 18.24 0.357 26.000 0.027 0.26 0.004 26.000  0.000
78-77 18.32 0.356 26.000 0.027 0.26 0.004 26.000  0.000
77-76 18.39 0.354 26.000 0.027 0.26 0.004 26.000  0.000
76 - 75 18.47 0.353 26.000 0.027 0.26 0.004 26.000  0.000
75-74 18.55 0.352 26.000  0.027 0.26 0.004 26.000  0.000
74-73 18.62 0.351 26.000  0.027 0.26 0.004 26.000  0.000
73-72 18.70 0.349 26.000 0.027 0.26 0.004 26.000  0.000
72-71 18.78 0.348 26,000 0.027 0.26 0.004 26.000  0.000
71-70 18.86 0.347 26.000 0.027 0.26 0.004 26.000  0.000
70 - 69 18.94 0.346 26.000 0.027 0.26 0.004 26.000  0.000
69 - 68 19.02 0.345 26.000 0.026 0.26 0.004 26.000  0.000
68 - 67 19.09 0.343 26.000 0.026 0.26 0.004 26.000 0.000
67 - 66 19.17 0.342 26.000 0.026 0.26 0.004 26.000 0.000
66 - 65 19.25 0.341 26.000 0.026 0.26 0.004 26.000  0.000

65 - 64 19.33 0.340 26.000  0.026 0.26 0.004 26.000  0.000
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Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. \% I F. e T fu Fy fu
N3 K ksi ksi F. kip-ft ksi ksi F,
64 -63 19.41 0.339 26.000 0.026 0.26 0.004 26.000 0.000
L6 63 - 61.964 TP35.62x31.304x0.564 19.49 0.352 26.000 0.027 0.26 0.004 26.000  0.000
61.964 - 19.56 0.350 26.000 0.027 0.26 0.004 26.000  0.000
60.9281
60.9281 - 19.63 0.349 26.000 0.027 0.26 0.004 26.000 0.000
59.8921
59.8921 - 19.71 0.348 26.000 0.027 0.26 0.003 26.000  0.000
58.8562
58.8562 - 19.78 0.347 26.000 0.027 0.26 0.003 26.000 0.000
57.8202
57.8202 - 19.86 0.345 26.000 0.027 0.26 0.003 26,000  0.000
56.7843
56,7843 - 19.93 0.344 26.000 0.026 0.26 0.003 26.000  0.000
55.7483
55.7483 - 20.01 0.343 26.000 0.026 0.26 0.003 26.000 0.000
54.7124
54.7124 - 20.08 0.342 26.000 0.026 0.26 0.003 26.000  0.000
53.6764
53.6764 - 20.16 0.341 26.000 0.026 0.27 0.003 26.000  0.000
52.6405
52.6405 - 20.23 0.340 26.000 0.026 0.27 0.003 26.000 0.000
51.6045
51.6045 - 20.31 0.339 26.000 0.026 0.27 0.003 26.000  0.000
50.5686
50.5686 - 20.39 0.338 26.000 0.026 027 0.003 26.000  0.000
49.5326
49.5326 - 20.46 0.337 26.000 0.026 0.27 0.003 26.000  0.000
48.4967
48.4967 - 11.05 0.176 26,000 0.014 0.14 0.002 26.000  0.000
43.4967
L7 48.4967 - TP37.194x33.764x0.548 9.87 0.171 26.000 0.013 0.13 0.002 26.000  0.000
43.4967
43.4967 - 20.98 0.351 26.000 0.027 0.27 0.003 26.000  0.000
42.447
42.447 - 21.05 0.350 26.000 0.027 0.27 0.003 26.000 0.000
41.3973
41,3973 - 21.11 0.349 26.000 0.027 0.27 0.003 26.000  0.000
40.3477
40.3477 - 21.18 0.348 26.000 0.027 0.27 0.003 26.000  0.000
39.298
39.298 - 21.25 0.346 26.000 0.026 0.27 0.003 26.000 0.000
38.2483
38.2483 - 21.32 0.345 26.000 0.026 027 0.003 26.000  0.000
37.1987
37.1987 - 21.38 0.344 26.000 0.026 027 0.003 26.000  0.000
36.149
36.149 - 21.45 0.343 26.000 0.026 0.27 0.003 26.000 0.000
35.0993
35.0993 - 21.52 0.342 26.000 0.026 0.27 0.003 26.000  0.000
34.0497
34.0497 - 33 21.59 0.341 26.000 0.026 0.27 0.003 26.000  0.000
L8 33-32(8) TP37.416x37.194x0.597 21.65 0.312 26.000 0.024 0.27 0.003 26.000  0.000
L9 32-31 TP38.301x37.416x0.488 21.72 0.380 26.000 0.029 0.27 0.003 26.000  0.000
31-30 21.78 0.379 26.000 0.029 0.27 0.003 26.000 0.000
30-29 21.84 0377 26.000 0.029 0.27 0.003 26.000  0.000
29 -28 21.90 0.376 26.000 0.029 0.27 0.003 26.000 0.000
L10 28 -26.6 TP44.5x38.301x0.47 21.98 0.390 26.000 0.030 0.27 0.003 26.000 0.000
26.6-25.2 22.07 0.388 26.000 0.030 0.27 0.003 26.000 0.000
25.2-23.8 22.15 0.386 26.000 0.029 0.27 0.003 26.000  0.000
23.8-224 22.23 0.385 26.000 0.029 0.27 0.003 26.000  0.000
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Section Elevation Size Actual Actual Allow,  Ratio  Actual Actual Allow.  Ratio
No. \% 5 F, I T fu F, Ju
ft K ksi ksi F, kip-ft ksi ksi I
224-21 2231 0.383 26.000 0.029 0.27 0.003 26.000  0.000
21-19.6 22.39 0.381 26.000 0.029 0.27 0.003 26.000 0.000
19.6-18.2 22.48 0.380 26.000 0.029 0.28 0.003 26.000  0.000
18.2-16.8 22.56 0.378 26.000 0.029 0.28 0.003 26.000  0.000
16.8-154 22.64 0.377 26.000 0.029 0.28 0.003 26.000 0.000
15.4-14 22.73 0.375 26.000 0.029 0.28 0.003 26.000  0.000
14-12.6 22.81 0.374 26.000 0.029 0.28 0.003 26.000  0.000
12.6-112 22.89 0372 26.000 0.028 0.28 0.003 26.000 0.000
11.2-9.8 22.98 0.371 26.000 0.028 0.28 0.003 26.000  0.000
9.8-84 23.06 0.370 26.000 0.028 0.28 0.003 26.000  0.000
8.4-7 23.15 0.368 26.000 0.028 0.28 0.002 26.000  0.000
7-5.6 2323 0.367 26.000 0.028 028 0.002 26.000 0.000
5.6-4.2 23.32 0.365 26.000 0.028 0.28 0.002 26.000 0.000
42-2.8 23.40 0.364 26.000 0.028 0.28 0.002 26.000  0.000
28-14 23.49 0.363 26.000 0.028 0.28 0.002 26.000 0.000
14-0 23.58 0.362 26.000 0.028 028 0.002 26.000  0.000

Program Version 6.1.4.1 - 12/17/2013 File://tep-vm-file01/_TowersExtend02/25589-TEMP/31758_876384 Westbrook Orsina

CMRP/inxTower/EQT/876384_LC4.5.eri
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Westbrook / Orsina (BU 876384)

A
§
\\\/
\
\‘ T O wER
N AR Pole (L2) 93.9% Pass TEP #: 25588.31758
Mod (M3b) 95.3% Pass Analysis: GJS 4/24/2015
Monopole Reinforcement_v1.4.8 - TIA-222-F Check: JLK 4/24/2015
Terminati Bot. Top inati
—— SRS OH o . op. Terminatiog Modification Location Location Lateral Offset
Mod # Modification Type Length Elevation Elevation Length (* or Flat/Point #) (F/P) (in)
(ft) (ft) (ft) {ft)
1 CCI-WSFP-060100 0.00 0.00 35,00 7 1016 Flats 0.00
2 CCI-WSFP-060100 0.00 0.00 30,00 17 Flats 0.00
3a CCI-SFP-060100 30.00 65.00 13 Flats 0.00
3b CCI-SFP-060100 -2.00 30.00 65,00 17 Flats 0.00
4 CCI-5FP-060100 2,00 65.00 8500 | i’ 1713 Flats 0.00
CCI-SFP-045100 2,00 85,00 110.00 |[@ 1713 Flats 0.00

Monopole Reinforcement_v1.4.8
Tower Engineering Professionals, Inc.
326 Tryon Road | Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350|www.tepgroup.net

MODIFICATION PROPERTIES
Defaul Bolt/Weld

. Stat stitch Drill Hole | BO"/We A Fy Fy

# Modification Termination (in) k (in) Capacity (in?) (ksi) (ksi)
I mn S Sl

(ft} (k)
i CCI-WSFP-060100 2.00 16.00 0.80 1.1875 30.0 6.00 65.0 80.0
3 CCI-SFP-060100 2.00 16.00 0.80 1.1875 30.0 6.00 65.0 80.0
S CCI-SFP-045100 1.50 20.00 0.80 1.1875 30.0 4.50 65.0 80.0
Page 1 of 13
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Westbrook / Orsina (BU 876384)

Pole (L2) 93.9% Pass TEP #: 25589.31758
Mod (M3b) 95.3% Pass Analysis: GJS 4/24/2015
Monopole Reinforcement_v1.4.8 - TIA-222-F - Capacities Check: JLK 4/24/2015
L1 150.00-133.71 Pole TP16.65x13.00x0.1875 1 Note 1 Note 1 43.0 Pass
12 136.29-88.08 Pole TP26.38x15.70x0.3125 2 Note 1 Note 1 93.9 Pass
L3 91.92-43.50 Pole TP35.62x24.91x0.3750 3 Note 1 Note 1 71.4 Pass
L4 48.50-0.00 Pole TP44.50%33.76x0.3750 4 Note 1 Note 1 85.2 Pass
M1 35.00-0.00 Mod {Pr) CCI-WSFP-060100 1 Note 1 Note 1 86.8 Pass
M2 30.00-0.00 Mod (Pr) CCI-WSFP-060100 2 Note 1 Note 1 86.8 Pass
M3b 65.00-30.00 Mod (Pr) CCI-SFP-060100 3 Note 1 Note 1 95.3 Pass
M4 85.00-65.00 Mod {Pr) CCI-SFP-060100 4 Note 1 Note 1 85.6 Pass
M5 110.00-85.00 Mod (Pr) CCI-SFP-045100 5 Note 1 Note 1 94.8 Pass
Summary
Pole (L2) 93.9 Pass
Mod (M3b) 95.3 Pass
RATING = 953 Pass
*Note 1: See additional documentation in following sheets for details.
Monopole Reinforcement_v1.4.8 Page 2 of 13

’ Tower Engineering Professionals, Inc.
326 Tryon Road | Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350 | www.tepgroup.net




/ .- Westbrook / Orsina (BU 876384)
eSS TEP #: 25589.31758

Analysis: GJS 4/24/2015

Reinforcement Layout Check: JLK 4/24/2015
160.07T

150.0+

120.0F

80.0 +

40.0 +

0.0 ! - = cnan - E 5 - 3

Monopole Reinforcement_v1.4.8 Page 3 of 13
Tower Engineering Professionals, Inc.
326 Tryon Road |Raleigh, NC 27603-3530] Office: (919) 661-6351|Fax: (919) 661-6350|www.tepgroup.net
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Elevation: 0.00-ft

Westbrook / Orsina (BU 876384)

TEP #:
Analysis:
Check:

25589.31758
GJS 4/24/2015
JLK 4/24/2015

Loads
Axial: 353k
Moment:  2,617.1 k-ft
Shear: 23.6k
Torsion: 0.3 k-ft

Equivalent Loads to Pole

Pole Info

OoD: 44.50in
t: 0.3750in

Pole Ag: 52.52 in?
Pole Ig: 12,919.0 in®

Controlling

30

Axial: 24.3 k Angle: 281.95°
Moment:  2,094.8 k-ft leonr: 18,838.6 in*
Shear: 16.2k Ag: 76.52in?
Torsion: 0.3 k-ft
Shear Flow Minimum 30 10
Controlling Mod: 1 Angle: 60.00°
q: 0.162 kfin Iy 16,078.9 in"
Bolt/Weld Cap:  30.0 k/bolt et 0.4697 in
Max Spacing: 184.73 in
Stitch: 16.00 in
-30
Pole Segment: L4, Fy = 65 ksi
POLE CAPACITY
Angle Ycont 1 Oy Fa Fg N
C
) {in) {in%) {ksi) {ksi) (ksi) (ksi) apacity
245.70 22.54 16139.8 0.462 43.863 52.000 52.000 85.2%
MODIFICATION CAPACITIES
Mod Angle VYeont . ap Fr Fc i
# C it
Number ) fin) (in®) (ksi) (ksi) (ksi) (ksi) .
1 1 198.05 21.63 18838.6 0.462 36.059 42,057 42.222 86.8%
1 2 281.95 21.63 18838.6 0.462 36.059 42.057 42,222 86.8%
2 1 18.05 21.63 18838.6 0.462 36,059 42.057 42.222 86.8%
2 2 101.95 21.63 18838.6 0.462 36.059 42.057 42,222 86.8%
Monopole Reinforcement_v1.4.8 Page 4 of 13

Tower Engineering Professionals, Inc.

326 Tryon Road | Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350 | www.tepgroup.net
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Westbrook / Orsina (BU 876384)

TOWE R
BT TEP #: 25589.31758
Analysis: GJS 4/24/2015
Elevation: 28.00-ft Check: JLK 4/24/2015
Loads Pole Info
Axial: 27.0k OD: 38.30in 30
Moment: 1,980.6 k-ft t: 0.3750in
Shear: 21.9k Pole Ag: 45.14 in?
Torsion: 0.3 k-t Pole I 8,203.4in*
Equivalent Loads to Pole Controlling
Axial: 176k Angle: 19.95°
Moment: 1,530.5 k-ft lg: 12,478.8 in*
Shear: 143k Ag: 69.14 in?
Torsion: 0.3 k-ft
Shear Flow Minimum 30 30
Controlling Mod: 4 Angle: 60.00°
q: 0.194 k/in byt 10,574.8 in®
Bolt/Weld Cap:  30.0 k/bolt tee: 04877 in
Max Spacing: 154.27in
Stitch: 16.00 in
Capacity: 10.4%
-30
Pole Segment: L4, Fy = 65 ksi
POLE CAPACITY
Angle Yeont 1 Oa og Fa Fa )
C
) (in) (in%) (ksi) (ksi) (ksi) (ksi) apacity
65.40 19.39 10615.5 0.391 43.421 52.000 52.000 84.3%
MODIFICATION CAPACITIES
Mod Angle Vcont | Ga Og Fr [ 3
# G
Number ) {in) (in%) {ksi) (ksi) (ksi) (ksi) apacity
1 1 199.95 18.47 12478.8 0.391 35.180 42.057 42.222 84.6%
1 2 280.05 18.47 12478.8 0.391 35,180 42.057 42,222 84.6%
3b 1 19.95 18.47 12478.8 0.391 35.180 42,057 42.222 84.6%
3b 2 100.05 18.47 12478.8 0.391 35.180 42.057 42.222 84.6%
Monopole Reinforcement_v1.4.8 Page 5 of 13

Tower Engineering Professionals, Inc.
326 Tryon Road |Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350| www.tepgroup.net
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Elevation: 32.00-ft

Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GJS 4/24/2015
Check: JLK 4/24/2015

Loads
Axial: 25.8k
Moment: 1,893.5 k-ft
Shear: 21.7k
Torsion: 0.3 k-ft

Pole Info

OD: 37.42in
t: 0.3750in
Pole Ag: 44.09 in?
Pole Ig: 7,642.1in*

Equivalent Loads to Pole Controlling
Axial: 15.4k Angle: 14.05°
Moment:  1,212.4 k-ft lg: 13,172.2in*
Shear: 129k Ag: 74.09 in?
Torsion: 0.3 kft
Shear Flow Minimum 30 30
Controiling Mod: 4 Angle: 60.00°
q: 0.194 k/in Iy 11,945.1in%
Bolt/Weld Cap:  30.0 k/bolt e 0.59680n
Max Spacing: 154.29in
Stitch: 16.00in
Capactw:
-30
I_ Pole Segment: L4, F, = 65 ksi _I
POLE CAPACITY
Angle Yeont i ! Oa °B. F". F“_ Capacity
) (in) (in®) (ksi) (ksi) (ksi} (ksi}
66.65 20.52 11977.0 0.349 38.929 52.000 52.000 75.5%
MODIFICATION CAPACITIES
Mod 4 Angle Veont ] 1 a,,‘ aa' Fr Fe Capacity
Number ) {in) (in%) (ksi) (ksi) (ksi) (ksi)
1 1 185.20 18.23 13531.3 0.349 30.616 42.057 42,222 73.6%
1 2 294.80 18.23 13531.3 0.349 30.616 42.057 42.222 73.6%
3a 1 240.00 17.65 11945.1 0.349 33.578 42.057 42.222 80.7%
3b 1 14.05 19.71 13172.2 0.348 34.008 42.057 42222 81.7%
3b 2 105.95 19.71 131722 0.349 34.008 42.057 42,222 81.7%
Monopole Reinforcement_v1.4.8 Page 6 of 13
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Elevation: 33.00-ft

Westbrook / Orsina (BU 876384)
TEP #: 25589.31758
Analysis: GJS 4/24/2015
Check: JLK 4/24/2015

Loads Pole Info
Axial: 25.5k oD: 37.19in 30
Moment: 1,871.9 k-ft t: 0.3750in
Shear: 216k Pole Ag: 43.82in?
Torsion: 0.3 k-ft Pole Ig: 7,505.9 in*
Equivalent Loads to Pole Controlling
Axial: 18.1k Angle: 120.00°
Moment: 1,299,0 k-ft lg: 10,816.0 in*
Shear: 153k Ag: 61.82in?
Torsion: 0.3 k-ft
Shear Flow Minimum 30 30
Controlling Mod: 4 Angle: 298.00°
q:  0.229k/in Iyt 10,816.0in*
Bolt/Weld Cap:  30.0 k/bolt teee: 0.54810n
Max Spacing: 131.17in
Stitch: 16.00in
-30
I Pole Segment: L4, Fy = 65 ksi
POLE CAPACITY
Angle Ycont 1 a, ap Fa Fy .
C t
©) (in) (in%) {ksi) (ksi) (ksi) (ksi) apactty
110.00 18.89 10816.0 0.413 39.241 52.000 52.000 76.3%
MODIFICATION CAPACITIES
Mod Angle Yeont | an ag Fr Fc .
# C it
Number ) {in) (in%) {ksi) (ksi) (ksi) (ksi} apacity
3a 1 240.00 19.10 10816.0 0.413 39.661 42.057 42,222 95.3%
3b 1 0.00 19.10 10816.0 0.413 39.661 42,057 42.222 95.3%
3b 2 120.00 19.10 10816.0 0.413 39.661 42,057 42.222 95.3%
Monopole Reinforcement_v1.4.8 Page 7 of 13
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Elevation: 48.50-ft

Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GJS 4/24/2015
Check: JLK 4/24/2015

Loads
Axial: 209k
Moment:  1,545.7 k-ft
Shear: 20.5k
Torsion: 0.3 k-ft

Pole Info

OD: 3451 in
t: 0.3750in
Pole Ag: 40.63 in?
Pole Ig: 5,982.9 in*

30

Equivalent Loads to Pole Controlling
Axial: 14.5k Angle: 120.00°
Moment:  1,045.1 k-ft Ig: 8,848.4 in*
Shear: 14.2 k Ag: 58.63 in?
Torsion: 0.3 kft
Shear Flow Minimum 30 30
Controlling Mod: 4 Angle: 111,90°
q:  0.246 k/in Iyt 8,848.4 in®
Bolt/Weld Cap:  30.0 k/bolt e 0.56390in
Max Spacing: 121.76in
Stitch: 16.00in
Capacity: 13.1%
-30
Pole Segment: L3, F, = 65 ksi I
POLE CAPACITY
Angle Ycont I Oa Og Fa Fg .
C t
) (in} (in%) (ksi) (ksi) (ksi) (ksi) apacity
130.00 17.53 8848.4 0.357 36.752 52.000 52.000 71.4%
MODIFICATION CAPACITIES
Mod Angle Yeont I Oa Op Fr Fe :
# C it
Al 0 fin) (in) (ksi) {ksi) (ksi) (ksi) =
3a 1 240.00 17.76 8848.4 0.357 37.222 42.057 42,222 89.4%
3b 1 360.00 17.76 8848.4 0.357 37.222 42.057 42.222 89.4%
3b 2 120.00 17.76 8848.4 0.357 37.222 42.057 42222 89.4%
Monopole Reinforcement_v1.4.8 Page 8 of 13
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Elevation: 63.00-ft

Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GJS 4/24/2015
Check: JLK 4/24/2015

Loads
Axial: 17.5k
Moment: 1,256.6 k-ft
Shear: 19.4k
Torsion: 0.3 kft

Pole Info

0OD: 31.30in
t: 0.3750in
Pole Ag: 36.81 in?
Pole Ig: 4,449.2 in*

30

Equivalent Loads to Pole Controlling
Axial: 11.7 k Angle: 120.00°
Moment: 819.2 k-ft lg: 6,825.0 in*
Shear: 13.0k Ag: 54.81in?
Torsion: 0.3 k-ft
Shear Flow Minimum 30 10
Controlling Mod: 5 Angle: 120.20°
q: 0.276 kfin hn: 6,825.0 in*
Bolt/Weld Cap:  30.0 k/bolt teee: 0.58721n
Max Spacing: 108.84 in
Stitch: 16.00in
-30
Pole Segment: L3, F, = 65 ksi
POLE CAPACITY
Angle Ycont ! [ Og Fa Fg )
C
) (in) (in%) (ksi) (ksi) (ksi) (ksi) apacity
110.00 15.90 6825.0 0.319 35.135 52.000 52.000 68.2%
MODIFICATION CAPACITIES
Mod Angle Veont i [ Og Fr Fe 3
# C it
Number ) (in) (in%) (ksi) {ksi) (ksi) (ksi) apacity
4 1 0.00 16.15 6825.0 0319 35.686 42057 42.222 85.6%
4 2 120.00 16.15 6825.0 0.319 35,686 42.057 42.222 85.6%
4 3 240.00 16.15 6825.0 0.319 35.686 42.057 42.222 85.6%
Monopole Reinforcement_v1.4.8 Page 9 of 13
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Elevation: 83.00-ft

R

Westbrook / Orsina (BU 876384)

TEP #:
Analysis:
Check:

25589.31758
GJS 4/24/2015
JLK 4/24/2015

Loads
Axial: 13.0k
Moment: 884.1 k-ft
Shear: 17.8k
Torsion: 0.4 k-ft

Pole Info

OD: 26.88in
t: 0.3750in
Pole Ag: 31.55 in?
Pole Ig: 2,799.6 in*

30

Equivalent Loads to Pole Controlling
Axial: 9.1k Angle: 120.00°
Moment: 600.3 k-ft lg: 4,123.1in®
Shear: 12,5k Ag: 45.05 in?
Torsion: 0.4 kft
Shear Flow Minimum .30 30
Controlling Mod: 6 Angle: 109.60°
q: 0.271 k/in Tyvunt 4,123.1 In?
Bolt/Weld Cap:  30.0 k/bolt teres 0.56430n
Max Spacing: 110.68 in
Stitch: 20.00in
Capacity: 18.1%
-30
Pole Segment: L3, Fy = 65 ksi
POLE CAPACITY
Angle Yeont 1 Oa Op Fa Fg .
Capacit
) (in) (in*) (ksi) (ksi) (ksi) (ksi) —
110.00 13.65 41231 0.288 35.136 52.000 52.000 68.1%
MODIFICATION CAPACITIES
Mod Angle Ycont | O, Cp Fr Fc i
L Capacit
Number ] (in) (in%) (ksi) (ksi) (ksi) (ksi) it/
5 0.00 13.94 4123.1 0.288 35.869 38.419 38.519 94.1%
5 2 120.00 13.94 4123.1 0.288 35.869 38.419 38.519 94.1%
5 240.00 13.94 4123.1 0.288 35.869 38.419 38.519 94.1%

Monopole Reinforcement_v1.4.8
Tower Engineering Professionals, Inc.
326 Tryon Road | Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350 | www.tepgroup.net
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/ — Westbrook / Orsina (BU 876384)

A ALS TEP #: 25589.31758
Analysis: GJS 4/24/2015
Elevation: 91.92-ft Check: JLK 4/24/2015
Loads Pole Info
Axial: 10.9 k 0D: 25.53in 30
Moment: 728.4 k-ft t: 0.3125in
Shear: 17.1k Pole Ag: 25.01in?
Torsion: 0.4 k-ft Pole Ig: 2,009.7 in*
Equivalent Loads to Pole Controlling
Axial: 7.1k Angle: 120.00°
Moment: 456.1 k-ft lg: 3,209.4 in*
Shear: 11.1k Ag: 38.51in?
Torsion: 0.4 k-ft
Shear Flow Minimum 30 30
Controlling Mod: 6 Angle: 113.50°
q:  0.317k/in lyt 3,209.4in%
Bolt/Weld Cap:  30.0 k/bolt te: 0.511010n
Max Spacing: 94.54 in
Stitch: 20.00 in
-30
Pole Segment: L2, F, = 65 ksi
POLE CAPACITY
Angle Ycont | Oa Op Fa Fa )
C it
°) {in) (in*) {ksi) (ksi) {ksi) {ksl) apacity
110.00 12.97 3209.4 0.284 35.323 52.000 52.000 68.5%
MODIFICATION CAPACITIES
Mod M Angle Yeont | [ . Fr Fc Capacit
Number ) (in) (in%) (Ksi) {ksi) (Ksi) (ksi) pacty
5 1 0.00 13.27 3208.4 0.284 36.129 38.419 38.519 94.8%
5 2 120.00 13.27 3209.4 0.284 36.129 38.419 3B.512 94.8%
5 3 240.00 13.27 3209.4 0.284 36.129 38.419 38.519 94.8%
Monopole Reinforcement_v1.4.8 Page 11 of 13
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Elevation: 108.50-ft

Westbrook / Orsina (BU 876384)
TEP #: 25589.31758
Analysis: GJS 4/24/2015
Check: JLK 4/24/2015

Loads
Axial: 8.1k
Moment: 455.7 k-ft
Shear: 15.8 k
Torsion: 0.4 kft

Pole Info

OoD: 21.86in

t: 0.3125in

Pole Ag: 21.37 in?
Pole Ig: 1,252.9in*

30 -

Equivalent Loads to Pole Controlling
Axial: 8.1k Angle: 10.00°
Moment: 455.7 k-ft lgt 1,252.9in*
Shear: 15.8 k Ag: 21.37in?
Torsion: 0.4 k-ft
Shear Flow N/A Minimum 30 130
Angle: 0.00°
Tyt 1,252.9 in
teee: 03125100
-30
Pole Segment: L2, Fy = 65 ksi
POLE CAPACITY
Angle Ycont | o7y Oy Fa Fs N
C
©) (in) (in*) (ksi) (ksi) (ksi) (ksi) apacity

10.00 11.10 1252.9 0.381 48.460 52.000 52.000 93.9%
MODIFICATION CAPACITIES

Mod Angle Yeont 1 [ Op Fr Fe 5

C
BT ! ) (in) (in*) (ksi) (ksi) (ksi) (ksi) i

Monopole Reinforcement_v1.4.8
Tower Engineering Professionals, Inc.
326 Tryon Road | Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350| www.tepgroup.net
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Elevation: 136.29-ft

Westbrook / Orsina (BU 876384)
TEP #: 25589.31758
Analysis: GIS 4/24/2015
Check: JLK 4/24/2015

Loads Pole info
Axial: 33k 0oD: 16.07 in 30
Moment: 67.7 k-ft t: 0.1875in
Shear: 9.8k Pole Ag: 9.45in?
Torsion: 0.0 k-ft Pole Ig: 301.3 in*
Equivalent Loads to Pole Controlling
Axial: 33k Angle: 10.00°
Moment: 67.7 k-ft lg: 301.3in*
Shear: 9.8k Ag: 9.45in?
Torsion: 0.0 k-ft
Shear Flow N/A Minimum 30 10
Angle: 0.00°
It 301.3 in?
teee: 0.1875 in
-30
Pole Segment: L1, F, = 65 ksi
POLE CAPACITY
Angle Ycont 1 A gg Fa Fa .
C t
) {in) (in%) (ksi) (ksi) (ksl) (ksi) apacity
10.00 8.16 3013 0.346 22.005 52.000 52.000 43,0%
MODIFICATION CAPACITIES
Mod Angle Yeonr 1 /% op Fr Fc 5
# C t
Number ) {in) (in%) {ksi) (ksi) (ksi) (ksi) apacity

Monopole Reinforcement_v1.4.8
Tower Engineering Professionals, Inc.
326 Tryon Road | Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350| www.tepgroup.net
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Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

TIA Rev F
Site Data Reactions
BU#: 876384 Moment:| 2617 _ |ft-kips
Site Name: Westbrook / Orsina Axial: 35 kips
App #: 244207 Rev. 3 Shear: 24 kips
Pole Manufacturer:]  Other |
Anchor Rod Data [u No stiffeners, Criteria: ] AISC A%«Only Applcable to Unstiffened Cases
Qty: 12
Diam: 2.25 in
Rod Material:| A615-J Anchor Rod Results Stiffened
Strength (Fu): 100 ksi Maximum Rod Tension: 194.6 Kips Service, ASD
Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle: 53 in Anchor Rod Stress Ratio: 99.8% Pass
Plate Data
Diam: 59 in Base Plate Results Flexural Check Stiffened
Thick: 1.75 in Base Plate Stress: 59.3 ksi Service, ASD
Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75*Fy*ASIF
Single-Rod B-eff:|  11.77 _|in Base Plate Stress Ratio: 98.9% Pass Y.L. Length:
N/A, Roark
Stiffener Data (Welding at both sides)
Config: 1 i Stiffener Results
Weld Type:| Groove Horizontal Weld : 73.3% Pass
Groove Depth:| 0.375 [in™* Vertical Weld: 55.5% Pass
Groove Angle: 45 degrees Plate Flex+Shear, flo/Fb+(fv/Fv)*2: 26.8% Pass
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)*2: 74.2% Pass
Fillet V. Weld:| 0.375 |in Plate Comp. (AISC Bracket): 80.9% Pass
Width: 7 in
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: 16.7% Pass

Notch: 0.75 in
Grade: 50 ksi

Weld str.: 70 ksi
Pole Data
Diam: 44.5 in
Thick:[ _0.375 _|in a “ /e
Grade: 65 ksi
# of Sides: 18 “0" IF Round - ©
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None d :
Stress Increase Factor % “
ASIF:] 1.333 | o/ T e

* 0 =none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
*+ Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

CClplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 4/23/2015



{ JOB: Westbrook / Orsina (BU 876384); TEP No. 25589.31758
SHEET NUMBER: 1 OF 2
TOWER : i T LT T T
ENGINEERING CALCULATED BY: GJS DATE 4/23/2015
PROFESSIONALS CHECKED BY: JLK DATE 4/23/2015
Pad and Pier Foundation for Monopole - TIA-222-F
Q,, ALLOWABLE SOIL PRESS. (Ksf) 4 F'c (ksi) 4
NET or GROSS| NET F'y (ksi) 60
SOIL DENSITY (pcf) 100
Base Reactions LC1: Maximum Wind Base Reaction LC 2: Ice Wind + Ice
M, MOMENT (k-ty] 2617.0 M (k-ft) 713.0
P, TOTAL DOWNLOAD (k)|  35.0 Pi(k) 46.0
H, HORIZONTAL SHEAR (k) 24.0 H k) 6.0
Soil depth | Soil depth Pier . .
L (ft.) B (ft.) t (i) to TOP of | to BOT. of | dia./width P": He:lght, Pier Shape
Try: mat (ft.) mat (it.) () (cu-ft.)
28 28 3 2 5 6.00 3.00 Square
W, Weight of Mat (=] 3528 Concrete Vol. (cuyd)|  91.11
W, Weight of Pier (k) = 16.2
Ws, WEIGHT OF SOIL (k) =|  149.6
CHECK DESIGN CRITERIA
CHECK STABILITY: LCH LC2
Mst= P " (L/2) + (Vf+s * L/2) = 7750.4 k-ft 7904.4 k-ft
Mot = M+H*(t+h) = 2761.0 k-ft 749 k-ft
SF =Mot/Mst = 2.81>15 1056 > 1.5 Capacity: 53.4%
CHECK BEARING PRESSURE LC1 LC2
P=P,+Wi+Ws= 553.6 k 564.6 k
e=M/P-= 499 ft 1.33 ft
L/6 = 4.67 ft 4.67 ft
Width of Wedge, L' = 27.04 1t 28.00 ft
0 Deg Wind: Qmax = 0.96 ksf 0.42 ksf
45 Deg Wind: Gmax = 1.32 kst 0.51 ksf Capacity: 32.9%




JOB: Westbrook / Orsina (BU 876384); TEP No. 25589.31758

SHEET NUMBER: 2 OF 2
TOWER . — s T lonion1E
ENGINEERING CALCULATED BY: G DATE _4/23/2015 _
//Pnossssmmu.s CHECKED BY: JLK DATE _ 4/23/2015
CHECK ONE WAY SHEAR
Vu = 376.8 k
Ve = 1020.0 k Capacity:

CHECK TWO WAY SHEAR: PUNCHING + UNBALANCED MOMENT

Vy= 34.9 psi
PVe= 189.7 psi Capacity:

CALCULATE REINFORCING REQUIRED

F'c=4.0ksi ’ F'y = 60.0 ksi
Temp & Shrinkage reinforcing, Ag, temp = (ACI 318 Sec. 10.5.4)
BOTTOM REINFORCING Bar Size = 8
Bar Spacing, c-c: 12.3
d= 31.5in.
Mu=| 588.3 in-k/it |

Mn=0.9"As*Fy"d(1-0.59"As"Fy/(b"d"F'c))

Solution: As,req = 0.35 in"2/ft

Check, As =| 0.77 in”2/ft Capacity:
TOP REINFORCING Bar Size = 8
Bar Spacing, c-c: 13.8
d= 31.51in.
Mu=| 462.6 in-k/ft |

#Mn=0.9*As"Fy*d(1-0.59*As"Fy/(b*d"F'c))

Solution: As,req = 0.27 in"2/ft Asreq < Ast, Use As.t
Bar Spacing, c-¢:

Check, As =] 0.69 in"2/it Top Reinforcing O.K. Capacity:

36.94%

18.41%

45.06%

39.70%



/ owen PASS  PASS Westbrook / Orsina (BU 876384)
FOLom ol Results Summary: LC1 LC2 TEP #: 25589.31758
Soil Interaction: N/A N/A Analysis: GIJS  4/23/2015
Drilled Caisson Tool - Pier Check Foundation Structural: 44.0% 11.9% Check: JLK  4/23/2015
Code Revisions:  TIA-222-F  ACI 318-02 Tower Type: Monopole
LC1 LC2 Shaft Information
Moment:  2,689.00 731.00  kip-ft Diameter: 6.00 ft
Axial (download): 35.00 46,00 kip Projection: 1.00 ft
Shear: 24.00 6.00  kip Caisson Length: 3.00 ft
Axial (uplift): kip f'c: 4.000 ksi
Max ec: 0.003 in/in
Cage 1 Reinforcement Cage 2 Reinforcement
Tie Bar Size: 4 {fv = 60.0 ksi) Cage Diameter: 53.00 in
Clear Cover to Tie: 450 in (Cage @ = 61.00in) Offset Angle: 0.0 degrees
Tie Bar Spacing: 10.00 in Vertical Bar Size: Other > Anet= 325
Vertical Bar Size: 8 Vertical Bar Qty: 12 (p =0.958%)
Vertical Bar Quantity: 30 (p =0.582%) Cage 2 resists compression? No
fy: 60.0 ksi Effective Cage Depth: 3 ft
E: 29,000 ksi fy: 75 ksi
E: 29,000 ksi



TOwER
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Reinforcement Capacity

Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis:  GJS 4/23/2015

Check: JLK 4/23/2015

W
1]

Lc1 Lc2
312 312 kip
517.2  517.9 kip
159.2  159.2 kip
507.3 507.8 kip

PASS PASS

LC1 Lc2

= 34957 9503 kip-ft
$Mn= 7952.4 79723 kip-ft

PASS PASS



Westbrook / Orsina (BU 876384}

rowea
EriOiraC CRND

PO GO AL TEP #: 25589.31758
Analysis: GJS 4/23/2015
Reinforcement Capacity, continued Check: JLK 4/23/2015

Q)
(1]

1.5

0.5 -

Lc1 Lc2
Mu= 0.0 0.0  kip-ft
¢Mn = 32839 33153 kip-ft

PASS PASS



April 24, 2015

150-ft Monopole Tower Structural Modification Analysis CCI BU No 876384
TEP Project Number 25589.31758, Application 244207, Revision 3 Page 10
APPENDIX D

STRUCTURAL DESIGN DRAWINGS

tnxTower Report - version 6.1.4.1
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1) INTRODUCTION

This tower is a 150-ft monopole tower designed by Engineering Endeavors, Inc. in July of 2000. The tower was
originally designed for a wind speed of 90 mph per TIA/EIA-222-F for the appurtenances listed in Table 3. The
tower has been modified per reinforcement drawings prepared by Tower Engineering Professionals in
December of 2007. All information provided to TEP was assumed to be accurate and complete.

2) ANALYSIS CRITERIA

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

Table 1 - Proposed Antenna and Cable Information

Center
Mounting| Line Number Antenna Bumbor F(_aed
Level (ft) | Elevation of Manufacturer Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
3 -'j Ak_:a_tel Lucént_ _RRH?_XBO-AWS
3 | Alcatel Lucent | RRH2X60-PCS
6 Commscope | HBXX-6517DS-A2M
| | P | w/ Mount Pipe
140.0 140.0 1 Commscope ' LNX-6514DS-VTM ' 1 1-5/8 1
| P _w/ Mount Pipe
5 Commscope LNX-8513DS-VTM
| COMMeERe | wi/Mount Pipe
1 RFS Celwave | DB-T1-6Z-8AB-0Z
e i e e vl Tl e .
1) See “Appendix B — Base Level Drawing” for assumed feed line configuration.
Table 2 - Existing Antenna and Cable Information
Center
Mounting Line Number Antenna bmber. F?ed
Level (ft) | Elevation of Manufacturer Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
B P [ = . M DB98OHI0E-M ) o
150.0 120 ? i De?’be' |___wW/MountPipe 6 1-5/8 | 1
1500 | 1 | TowerMounts | Platform Mount[LP 712-1] |
o 1 Antel | BXA-185063/12CF
; : w/ Mount Pipe _ _ '
' .| BXA-185085/12CF | f '
| o Al wiMountPipe |,
' - Antel | BXA-70063/6CF ' | .
1400 | 1400 | ° | """ | w/MountPipe |
. i DB844H65E-XY f
| 8 | Peebel | wiMountPipe | | |
: BXA-70063/6CF - o
| 3| A _J._ _ w/MountPipe | 18 | 158 | 1
| 1| TowerMounts | Platform Mount [LP304-1] | |

tnxTower Report - version 6.1.4.1
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Center ; ‘
Mounting Line s Antenna Number | Feed
Level (ft) | Elevation of Manufacturer Antenna Model of _Feed _Line Note
(ft) Antennas Lines |Size (in) ‘
|
f ] P DBXNH-6565B-R2M | I ;
; ~ w/ Mount Pipe ! l '
o Ericsson | RRU§E_ ] _ | !
! KMW | AM-X-CD-16-65-00T-RET | |
_____|Communications '.. _ w/MountPipe | !
Powerwave ' I
) 6_ ;_leﬁhn_oﬁgi_@_ﬂ_ 7770.00 w/ Mount Plpt_e_ ) 1 e |
Powerwave
130.0 130.0 6 Technologies LGP21401 2 7/16 1
T Powerwave — 12 | 158
_ 6  Technologies LGP21901
1 Powerwave P65-16-XLH-RR
, ) __Technologies ~ w/ Mount Pipe
' 1  Raycap DC6-48-60-18-8F
1 | Tower Mounts 'Slde Arm Mount [SO 701- 3]
1 Tower Mounts i Platform Mount_ [LP 304-1] | _
80.0 81.0 | 1 | Lucent : KS24019-L112A 12 1 |
80.0 | 1 . Tower Mounts | Side Arm Mount [SO 701-1] |
A _ bl e e >
1) Existing equipment
2) Existing equipment; to be removed
Table 3 - Design Antenna and Cable Information
Center
Mounting Line Number Antenna Number F‘?ed
Level (ft) | Elevation gt Manufacturer Antenna Model of Feed | Line
() Antennas Lines |Size (in)
1500 | 1500 | 12 _DAPA 4000 - -
1400 | 1400 | 12 DEra 2y, - g -
1300 | 1300 | 12 Sl - Iy Rt
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
Geotechnlcal Repérts I Dr Clarence Welti, P.E., P. C. __ '_"_'1_615'34_2_“ | __C__C_i_Si_t_e_s_ )
Tower 'Foundation [ Drawmgs B Engl_n_eermg Endegy_ors Inc. | 1615435 ___QCISites_
) " Tower Manufacturer I?_ra_wggs ] ____I_Eng_|r_1_eirlpg Endeavors, Inc. ; 1615370 ~ CClISites
“Tower Reinforcement Drawmgs Tovye_r__E_rlg_lneerlng Professmfgls_ Inc. | 2154747 _,______QQI_Sitgg
Prewous Structural Analysm Report | Tower Engineering Professmnals Inc 5616550 ' CCI_Site_s_ - _|
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3.1) Analysis Method

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

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

3.2) Assumptions

The tower and foundation were built in accordance with the manufacturer’s specifications.
The tower and foundation have been maintained in accordance with the manufacturer’s specification.
The configuration of antennas, transmission cables, mounts and other appurtenances are as

When applicable, transmission cables are considered as structural components for calculating wind

Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is left to

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

Per recent photos, the TME's listed below are shown to be installed directly behind the existing

1)
2)
3)
specified in Tables 1 and 2, and “Appendix B — Base Level Drawing”.
4)
loads as allowed by the standard.
5) All tower components are in sufficient condition to carry their full design capacity.
6)
the carrier or tower owner to ensure conformance.
7)
structural analysis report.
8)

antennas and oriented such that they are completely shielded from the front, but not the sides:
a) (6) Powerwave Technologies LGP21401 at 130-ft mount level
b) (6) Powerwave Technologies LGP21901 at 130-ft mount level

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

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Se’t‘:Li'on Elevation (ft) [Component Type Size Eci:rtri‘;?mlt P (K) SFZE;"“’ Ca ;Z:city Pass / Fail
L1 [150.00-133.71,  Pole | TP16.65x13.00x0.1875 | 1 | Notel | Notei 430 |  Pass
L2 136.29- §§os " Pole | TP26.38x1570x03125 | 2 | Note1 | Note1 . 939 |  Pass
13 | 91924350 |  Pole | TP35.62x24.91x0.3750 3 | Notel | Notel | 714 Pass
L4 | 4850000 |  Pole | TP44.50x33.76x03750 | 4 | Notel | Notel | 852 Pass |
‘M1 | 3500000 | Mod(P) | COl I-WSFP-060100 1 | Note1 | Note1 | 868 |  Pass
M2 | 3000000 | Mod(Py | CC-WSFP-060100 | 2 | Notet " Note1 | 868 | Pass

M3b | 65.0030.00 |  Mod(Pr) |  CCI-SFP-060100 | 3 | Notel | Notel | 953 |  Pass
M4 | 85006500 | Mod(P) | " CCKSFP-060100 | 4 | Notel | Note! | 856 |  Pass
M5 | 110.00-85.00 Mod (Pr) © CCISFP-045100 | 5 | Note1 | Note1 | 948 |  Pass
o [t oo | e B (S 2t

- o Pole (L2) | 93.9 Pass
| Mod (M3b) | 953 |  Pass
I } i - " 95.3 Pass

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

Notes Component Elevation (ft) % Capacity Pass / Fail
1 | AnchorRods | - 998 | Pass
1 | BasePlae | - | s | Pass
1| BaseFoundation Soil Interaction | - | 534 Pass
1 | Base Foundation Structural _[ — 1 41 |  Pass
Structure Rating (max from all components) = 99.8%
Notes:

7

See additional documentation in “Appendix C - Additional Calculations” for calculations supporting the % capacity listed.

4.1) Recommendations

1)

2)

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

should be performed.

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

tnxTower Report - version 6.1.4.1
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APPENDIX A
TNXTOWER OUTPUT
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16.29

27.79

20.42

8.92

20.00

19.50

15.50

4.001.00

28.00

Length (ft)

18

18

18

18

18

18

18

18 18

18

Number of Sides

0.188

0.313

0.564 0.587 0.564 0511

0.548

0.480.547

0.470

Thickness (in}

2.58

3.83

5.00

Socket Length (ft} |

13.000

15.696

31.304 26.879 24.905 21.855

33.764

37,436,194

38.301

Top Dia (in)

16.650

21.855

26.879 26.380

;33.337.4.16 37.194 35.620 31.304

44.500

Bot Dia (in)

MPRF-Fy=65ksi, Density=100%

Grade

05

1.7

0.9 16

23

26

2.2

06 0.1

47

73

1

Weight (K)

15001t

1337 it I; ‘

10851 ||

|

88.1 t HI

I

83.01t

63.0 ft

|l

AXIAL
46K
SHEAR
6K/ \
TORQUE 0 kip-ft

DESIGNED APPURTENANCE LOADING

TYPE | ELEVATION [ TYPE | ELEVATION |

{2) DB9BOHI0E-M w/ Mount Pipe 150 (2) 7770.00 w/ Mounl Pipe 130
I (2) DBIBOHIO0E-M w/ Mount Pipe 1150 5(2) 7770.00 w/ Mount Pipe 130
(2) DB9BOHIOE-M w/ Mounl Pipe 150 (2) 7770.00 w/ Mount Pipe 130
2.4" Dia. x 6 Mount Pipe 150 (2) LGP21401 — 130
2.4' Dia. x 6 Mount Pipe 150 (2) LGP21401 130
2.4" Dia. x 6' Mount Pipe 150 (21 LGP21401 130
Platform Mount [LP 712-1] 150 (2) LGP21901 130
[{2) HBXX-6517DS-A2M w/ Mount Pipe ' 140 1(2) LGP21901 130
(2) HBXX-6517DS-A2M w/ Mount Pipe 140 _ (2 LGP21901 130
(2) HBXX-6517DS-A2M w/ Mount Pipe | 140 RRUS 11 130
RRH2X60-PCS 140 "RAUS 11 130
RRH2XE0-PCS 140 RRUS 11T 30
RRAH2X60-PCS 140 DBXNH-6565B-R2M w/ Mount Pipe 130
RRH2X60-AWS 140 'P65-16-XLH-RR w/ Mount Pipe 130
RRH2X60-AWS 140 | AM-X-CD-16-65-00T-RET w/ Mount 130
I | 140 ) ~ Pipe

¥ 140 'DC6-48-60-18-8F 130
LNX-8513DS-VTM w/ Mount Pipe 140 Platform Mount [LP 304-1) (130
LNX-6514DS-VTM w/Mount Pipe 140 ~ Side Arm Mount [SO 701-3] 130
LNX-8513DS-VTM w/ Mount Pipe | 140 2.4" Dia x 4-ft Mount Pipe 130
BXA-70063/6CF w/ Mount Pipe 140 2.4" Dia x 4-fl Mount Pipe 130
BXA-70063/6CF w/ Mount Pipe 140 24" Dia ¥ 4-ft Mount Pips [130
BXA-70063/6CF w/ Mount Pipe 140 | KS24019-L112A 80
Platiorm Mount [LP 304-1] 140 | Side Arm Mount [SO 701-1] 80

MATERIAL STRENGTH
[ GRADE | Fy | Fu [ GRADE | Fy | Fu
MPRF-Fy=65ks 65 ksi 80 ksi
Density=100%
TOWER DESIGN NOTES

—_

. Tower is located in Middlesex County, Connecticut.

2. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 38 mph basi¢ wind with 0.75 in ice. Ice is considered to

increase in thickness with height.

4. Deflections are based upon a 50 mph wind.

MOMENT
713 kip-ft

38 mph WIND - 0.750 in ICE

AXIAL
35K
SHEAR™
kL3 Y
TORQUE 0 kip-t

REACTIONS - 85 mph

MOMENT
2617 kip-ft

WIND

L
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Elient Designed by
Crown Castle GJS

Tower Input Data

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

The following design criteria apply:

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

Nominal ice thickness of 0.750 in.
Ice thickness is considered to increase with height.

Ice density of 56 pcf.

A wind speed of 38 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

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

Options

L2 L

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

L L 2

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/t
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

v Consider Feedline Torque

Include Angle Block Shear Check
Poles

v Include Shear-Torsion Interaction

Always Use Sub-Critical Flow
Use Top Mounted Sockets

—

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
f bii ft Sides in in in in
LI 150.00-133.71 16.29 2.58 18 13.000 16.650 0.188 0.750  MPRF-Fy=65ks
1,
Density=100%
(65 ksi)
L2 133.71-108.50 27.79 0.00 18 15.696 21.855 0.313 1250  MPRF-Fy=05ks
1,
Density=100%
(65 ksi)
L3 108.50-88.08 20.42 3.83 18 21.855 26.380 0.511 2.044  MPRF-Fy=05ks
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Section Elevation Section Splice Number Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
b ft ft Sides ] in in
i,
Density=100%
(65 ksi)
L4 88.08-83.00 8.92 0.00 18 24.905 26.879 0.564 2.257 MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L5 83.00-63.00 20.00 0.00 18 26.879 31.304 0.587 2.349 MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L6 63.00-43.50 19.50 5.00 18 31.304 35.620 0.564 2.256 MPRF-Fy=65ks
i
Density=100%
(65 ksi)
L7 43.50-33.00 15.50 0.00 18 33,764 37.194 0.548 2.192 MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L8 33.00-32.00 1.00 0.00 18 37.194 37.416 0.597 2.387 MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L9 32.00-28.00 4.00 0.00 18 37.416 38.301 0.488 1.951 MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
L10 28.00-0.00 28.00 18 38.301 44.500 0.470 1.879 MPRF-Fy=65ks
i,
Density=100%
(65 ksi)
Tapered Pole Properties
Section  Tip Dia. Area I r C I/c J Q w w/t
in in’ in* in in in’ in* in? in
L1 13.201 7.625 158.142 4,548 6.604 23.946 316.492 3.813 1.958 10.443
16.907 9.797 335454 5.844 8.458 39.660 671.349 4.900 2.600 13.869
L2 16.520 15.259 456.220 5.461 7.974 57.216 913.040 7.631 2213 7.08
22.193 21.368 1252.882 7.648 11.103 112.846 2507.413 10.686 3.297 10.549
L3 22.193 34.621 1992.710 7.577 11.103 179.482 3988.043 17.314 2.947 5.767
26.787 41.960 3547.547 9.183 13.401 264722 7099.762 20.984 3.743 7.325
14 26.151 43.596 3263.404 8.641 12.652 257.936 6531.101 21.802 3.390 6.008
27.293 47.130 4123.067 9.342 13.654 301.960 8251.559 23.570 3.737 6.623
L5 27.293 49.005 4279.607 0.333 13.654 313.425 8564.844 24.507 3.697 6.296
31.787 57.254 6824.985 10.905 15.903 429.175  13658.950  28.632 4.476 7.622
L6 31.787 55.021 6568.755 10913 15.903 413.063  13146.154  27.516 4.517 8.01
36.169 62.746 9741.987 12.445 18.095 538381  19496.792 31.379 5.277 9.357
L7 35.408 57.780 8053.779 11.792 17.152 469.556  16118.155 28.896 4978 9.082
37.768 63.748 10815.954 13.009 18.895 572433 21646.139 31.880 5.582 10.184
L8 37.768 69.325 11730.952 12.992 18.895 620.859  23477.340  34.669 5.496 9.209
37.993 69.745 11945.131 13.071 19.007 628.454  23905.979 34.879 5.535 9.274
L9 37.993 57.168 9849.124 13.109 19.007 518.179  19711.207 28.589 5.727 11.741
38.892 58.538 10574.802 13.424 19.457 543495  21163.519 29.275 5.883 12.061
L10 38.892 56.405 10199.132 13.430 19.457 524.188  20411.684  28.208 5914 12.59
45.186 65.647 16078.908 15.631 22.606 711267  32178.974  32.830 7.005 14.913
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Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle

Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
ft Jis in in in
L1 1 1 1
150.00-133.71
L2 1 1 1
133.71-108.50
L3 | 1 0.616363
108.50-88.08
L4 88.08-83.00 1 1 0.669336
L5 83.00-63.00 | 1 0.642985
L6 63.00-43.50 | 1 0.668695
L7 43.50-33.00 1 | 0.687457
L8 33.00-32.00 1 I 0.632128
L9 32.00-28.00 1 I 0.771147
L10 28.00-0.00 1 1 0.80003

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Component Placement Total CiAa Weight
or  Shield Type Number
Leg ft froft pif
Safety Line 3/8 A No CaAa (Out Of 150.00 - 0.00 | No Ice 0.04 0.22
Face) 1/2" Ice 0.14 0.75
1" Ice 0.24 1.28
2" Ice 0.44 2.34
4" Ice 0.84 4.46
Step Pegs (5/8" SR) 7-in. A No CaAa (Out Of 150.00 - 0.00 1 No Ice 0.03 0.49
w/30" step Face) 172" Ice 0.14 1.01
1" Ice 0.23 2.07
2" Ice 0.43 6.09
4" Ice 0.83 21.46
**R’iA Face***
LDF7-50A(1-5/8") A No Inside Pole 150.00 - 0.00 6 No Ice 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
***B Face***
LDF4-50A(1/2") B No Inside Pole 80.00 - 0.00 1 No Ice 0.00 0.15
172" Ice 0.00 0.15
1" Ice 0.00 0.15
2" Ice 0.00 0.15
4" Ice 0.00 0.15
LDF7-50A(1-5/8") B No Inside Pole 130.00 - 0.00 12 No Ice 0.00 0.82
12" Lee 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
WR-VGI122ST-BRDA(7/ B No CaAa (Out Of 130.00 - 110.00 | No Ice 0.05 0.14
16) Face) 1/2" Ice 0.15 0.73
1" Ice 025 1.92
2" Ice 0.45 6.15
4" Ice 0.85 21.94
WR-VGI122ST-BRDA(7/ B No CaAa (Out Of 130.00 - 110.00 1 No Ice 0.00 0.14
16) Face) 172" Ice 0.00 0.73
1" Ice 0.00 1.92
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Description Face Allow Component Placement Total CiAn Weight
or  Shield Type Number
Leg hil feff pif
2" Ice 0.00 6.15
4" Ice 0.00 21.94
WR-VG122ST-BRDA(7/ B No CaAa (Out Of 110.00 - 0.00 2 No Ice 0.00 0.14
16) Face) 1/2" Ice 0.00 0.73
1" Ice 0.00 1.92
2" Ice 0.00 6.15
4" Ice 0.00 21.94
WR-VG122ST-BRDA( B No CaAa (Out Of 130.00 - 0.00 | No Ice 0.00 0.20
3/8) Face) 1/2" Ice 0.00 0.74
1" Ice 0.00 1.89
2" Ice 0.00 6.03
4" Ice 0.00 21.63
***C Face* ek
LCF158-50JA-A7( 1 C No Inside Pole 140.00 - 0.00 12 No Ice 0.00 0.80
5/8") 172" Ice 0.00 0.80
1" Ice 0.00 0.80
2" Ice 0.00 0.80
4" Ice 0.00 0.80
LCF158-50JA-A7( 1 C No CaAa (Out Of 140.00 - 0.00 6 No Ice 0.00 0.80
5/8") Face) 1/2" Ice 0.00 0.00
1" Ice 0.00 0.00
2" Ice 0.00 0.00
4" Ice 0.00 0.00
LCF158-50JA-A7( 1 C No CaAa (Out Of 140.00 - 0.00 1 No Ice 0.20 0.80
5/8") Face) 12" Ice 0.30 2.31
1" Ice 0.40 4.44
2" Ice 0.60 10.52
4" Ice 1.00 30.02
= Proposed Mods***
CCI-65FP-060100 A No CaAa (Out Of 35.00 - 0.00 1 No Ice 0.17 20.42
Face) 12" Ice 0.28 21.37
1" Ice 0.39 22.66
2" Ice 0.61 26.29
4" Ice 1.06 37.70
CCI-65FP-060100 B No CaAa (Out Of 35.00 - 0.00 1 No Ice 0.00 20.42
Face) 12" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 30.00 - 0.00 I No Ice 0.00 20.42
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
' 4" Ice 0.00 37.70
CCI-65FP-060100 A No CaAa (Out Of 30.00 - 0.00 1 No Ice 0.00 20.42
Face) 12" Iee 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
Hokg
CCI-65FP-060100 A No CaAa (Out Of 65.00 - 35.00 1 No Ice 0.17 20.42
Face) 172" Ice 0.28 21.37
1" Ice 0.39 22.66
2" Ice 0.61 26.29
4" Ice 1.06 37.70
CCI-65FP-060100 A No CaAa (Out Of 35.00 - 30.00 1 No Ice 0.00 20.42
Face) 12" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 B No CaAa (Out Of 65.00 - 30.00 1 No Ice 0.00 20.42
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Tower Engineerin, Fglect =
Profesfionals & TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Description Face Allow Component Placement Total Calp Weight
or  Shield Type Number
Leg ft hidis plf
Face) 172" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 65.00 - 30.00 1 No Ice 0.00 20.42
Face) 1/2" Iee 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
itk
CCI-65FP-060100 A No CaAa (Out Of 85.00 - 65.00 [ No Ice 0.17 20.42
Face) 172" Ice 028 21.37
1" Ice 0.39 22.66
2" Ice 0.61 26.29
4" Ice 1.06 37.70
CCl1-65FP-060100 B No CaAa (Out Of 85.00 - 65.00 I No Ice 0.00 20.42
Face) 112" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
CCI-65FP-060100 C No CaAa (Out Of 85.00 - 65.00 ! No Ice 0.00 20.42
Face) 1/2" Ice 0.00 21.37
1" Ice 0.00 22.66
2" Ice 0.00 26.29
4" Ice 0.00 37.70
sk
CCI-65FP-045100 A No CaAa (Out Of 110.00 - 85.00 1 No Ice 0.17 15.31
Face) 172" Ice 0.28 16.17
1" Ice 0.39 17.36
2" Ice 0.61 20.80
4" Ice 1.06 31.82
CCI-65FP-045100 A No CaAa (Out Of 110.00 - 85.00 1 No Ice 0.00 15.31
Face) 172" Ice 0.00 16.17
1" Ice 0.00 17.36
2" Ice 0.00 20.80
4" Ice 0.00 31.82
CCI-65FP-045100 A No CaAa (Out Of 110.00 - 85.00 1 No Ice 0.00 15.31
Face) 1/2" Ice 0.00 16.17
1" Ice 0.00 17.36
2" Ice 0.00 20.80
4" fce 0.00 31.82

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ap Ar CaAn CaAa Weight
Section Elevation In Face QOut Face
f 7 b Vi Jis K
L1 150.00-133.71 A 0.000 0.000 0.000 1.181 0.09
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.245 0.10
L2 133.71-108.50 A 0.000 0.000 0.000 2.078 0.21
B 0.000 0.000 0.000 0.920 0.22
C 0.000 0.000 0.000 4992 0.38
L3 108.50-88.08 A 0.000 0.000 0.000 4.883 1.05
B 0.000 0.000 0.000 0.000 0.21
C 0.000 0.000 0.000 4.043 0.31
L4 88.08-83.00 A 0.000 0.000 0.000 1.216 0.21
B 0.000 0.000 0.000 0.000 0.09
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Tower Engineering ErQiget - DSI8
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Tower Tower Face Ag Ar CaAs CaAn Weight
Section Elevation In Face QOut Face
fi £ s Vi s s
C 0.000 0.000 0.000 1.006 0.12
LS 83.00-63.00 A 0.000 0.000 0.000 4.783 0.52
B 0.000 0.000 0.000 0.000 0.62
C 0.000 0.000 0.000 3.960 0.71
L6 63.00-43.50 A 0.000 0.000 0.000 4,665 0.51
B 0.000 0.000 0.000 0.000 0.60
C 0.000 0.000 0.000 3.862 0.69
L7 43,50-33.00 A 0.000 0.000 0.000 2.510 0.31
B 0.000 0.000 0.000 0.000 0.37
C 0.000 0.000 0.000 2.078 037
L8 33.00-32.00 A 0.000 0.000 0.000 0.239 0.05
B 0.000 0.000 0.000 0.000 0.05
C 0.000 0.000 0.000 0.198 0.04
L9 32.00-28.00 A 0.000 0.000 0.000 0.957 0.19
B 0.000 0.000 0.000 0.000 0.16
C 0.000 0.000 0.000 0.792 0.14
L10 28.00-0.00 A 0.000 0.000 0.000 6.697 1.30
B 0.000 0.000 0.000 0.000 0.86
C 0.000 0.000 0.000 5.544 1.00
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CaAa CiAa Weight
Section Elevation or Thickness In Face Qut Face
ft Leg in i N 1 jis K
L1 150.00-133.71 A 0.893 0.000 0.000 0.000 7.001 0.13
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 2.369 0.09
L2 133.71-108.50 A 0.876 0.000 0.000 0.000 11.382 0.28
B 0.000 0.000 0.000 4.493 0.32
C 0.000 0.000 0.000 9.495 0.34
L3 108.50-88.08 A 0.855 0.000 0.000 0.000 15.740 1.20
B 0.000 0.000 0.000 0.000 0.30
C 0.000 0.000 0.000 7.532 0.27
14 88.08-83.00 A 0.841 0.000 0.000 0.000 3919 0.24
B 0.000 0.000 0.000 0.000 0.12
C 0.000 0.000 0.000 1.875 0.11
L5 83.00-63.00 A 0.825 0.000 0.000 0.000 15.045 0.60
B 0.000 0.000 0.000 0.000 0.73
C 0.000 0.000 0.000 7.259 0.71
L6 63.00-43.50 A 0.794 0.000 0.000 0.000 14.299 0.58
B 0.000 0.000 0.000 0.000 0.71
C 0.000 0.000 0.000 6.959 0.69
L7 43.50-33.00 A 0.763 0.000 0.000 0.000 7.696 0.36
B 0.000 0.000 0.000 0.000 043
C 0.000 0.000 0.000 3.745 0.37
L8 33.00-32.00 A 0.750 0.000 0.000 0.000 0.706 0.05
B 0.000 0.000 0.000 0.000 0.06
C 0.000 0.000 0.000 0.348 0.03
L9 32.00-28.00 A 0.750 0.000 0.000 0.000 2.823 0.21
B 0.000 0.000 0.000 0.000 0.19
C 0.000 0.000 0.000 1.392 0.14
L10 28.00-0.00 A 0.750 0.000 0.000 0.000 19.763 1.44
B 0.000 0.000 0.000 0.000 1.01
C 0.000 0.000 0.000 9.744 0.98
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Tower Engineering Project pate
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raletgh, NC 27603 Client Des|gned by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Feed Line Center of Pressure
Section Elevation CPx CP; CPx CP;
Ice Ice
b in in in in
L1 150.00-133.71 -0.095 -0.042 -0.128 -0.332
L2 133.71-108.50 -0.174 0.042 -0.148 -0.153
L3 108.50-88.08 -0.211 -0.173 -0.293 -0.537
L4 88.08-83.00 -0.214 -0.175 -0.302 -0.555
L5 83.00-63.00 -0.218 -0.178 -0.311 -0.565
Lo 63.00-43.50 -0.222 -0.182 -0.322 -0.579
L7 43.50-33.00 -0.225 -0.184 -0.329 -0.591
L8 33.00-32.00 -0.225 -0.184 -0.328 -0.578
L9 32.00-28.00 -0.226 -0.185 -0.329 -0.581
L10 28.00-0.00 -0.228 -0.187 -0.337 -0.595
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CrAs CrAp Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° fr Vid 7 K
fr
[t
*150%
(2) DB980H90E-M w/ Mount A From 4.00 0.000 150.00 No Ice 4.04 3.62 0.03
Pipe Centroid-Fa 0.00 172" Ice 4.50 448 0.07
ce 2.00 1" Ice 495 5.22 0.11
2" Ice 5.87 6.74 0.22
4" Ice 8.05 10.00 0.55
(2) DB98OH90E-M w/ Mount B From 4.00 0.000 150.00 No Ice 4.04 3.62 0.03
Pipe Centroid-Fa 0.00 172" Ice 4.50 448 0.07
ce 2.00 1" Ice 4,95 5.22 0.11
2" Ice 5.87 6.74 0.22
4" Ice 8.05 10.00 0.55
(2) DB98OH90E-M w/ Mount C From 4.00 0.000 150.00 No Ice 4.04 3.62 0.03
Pipe Centroid-Fa 0.00 172" ice 4.50 4.48 0.07
ce 2.00 1" Ice 4.95 5.22 0.11
2" Ice 5.87 6.74 0.22
4" Ice 8.05 10.00 0.55
2.4" Dia. x 6' Mount Pipe A From 4.00 0.000 150.00 No Ice 143 143 0.02
Centroid-Fa 2.00 1/2" Ice 1.93 1.93 0.04
ce 0.00 1" Ice '2.32 2.32 0.06
2" Ice 3.15 3.15 0.10
4" Ice 5.06 5.06 0.25
2.4" Dia. x 6' Mount Pipe B From 4.00 0.000 150.00 No Ice 1.43 143 0.02
Centroid-Fa 2.00 172" Ice 1.93 1.93 0.04
ce 0.00 1" Ice 2.32 2.32 0.06
2" Ice 3.15 3.15 0.10
4" Ice 5.06 5.06 0.25
2.4" Dia. x 6' Mount Pipe C From 4.00 0.000 150.00 No Ice 143 143 0.02
Centroid-Fa 2.00 172" Ice 1.93 1.93 0.04
ce 0.00 1" Ice 2.32 2.32 0.06
2" Ice 3.15 3.15 0.10
4" Ice 5.06 5.06 0.25
Platform Mount [LP 712-1] C None 0.000 150.00 No Ice 24.53 24.53 1.34
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TI’ ower Engineering Project Date
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raletgh, NC 27603 Client Des|gned by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Description Face Offset Offsets: Azimuth Placement CrAn CaAp Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
st ° ft g Fin K
fr
It
1/2"Tee  29.94 29.94 1.65
1" Ice 35.35 35.35 1.96
2" Ice 46.17 46.17 2.58
4" Ice 67.81 67.81 3.82
*148*
*140%*
(2) HBXX-6517DS-A2M w/ A From 4.00 10.000 140.00 No Ice 8.98 6.96 0.07
Mount Pipe Centroid-Le 4.50 1/2" Ice 9.65 8.18 0.14
g 0.00 1" Ice 10.29 9.14 021
2" Iee 11.59 11.02 0.40
4" Ice 14.32 15.03 091
(2) HBXX-6517DS-A2M w/ B From 4.00 0.000 140.00 No Ice 8.98 6.96 0.07
Mount Pipe Centroid-Le 4.50 172" Ice 9.65 8.18 0.14
g 0.00 1" Ice 10.29 9.14 0.21
2" Ice 11.59 11.02 0.40
4" Ice 14.32 15.03 0.91
(2) HBXX-6517DS-A2M w/ C From 4.00 30.000 140.00 No Ice 8.98 6.96 0.07
Mount Pipe Centroid-Le 4.50 1/2" Ice 9.65 8.18 0.14
g 0.00 1" Ice 10.29 9.14 0.21
2" Ice 11.59 11.02 0.40
4" Ice 14.32 15.03 091
RRH2X60-PCS A From 4.00 10.000 140.00 No Ice 2.57 2.01 0.06
Centroid-Le 3.00 172" Ice 2.79 222 0.08
g 0.00 1" Iee 3.02 2.43 0.10
2" Ice 3.52 2.89 0.16
4" Ice 4.61 3.92 0.31
RRH2X60-PCS B From 4.00 0.000 140.00 No Ice 2.57 2.01 0.06
Centroid-Le 3.00 1/2" Ice 2.79 222 0.08
g 0.00 1" Ice 3.02 2.43 0.10
2" Ice 3.52 2.89 0.16
4" Ice 4.61 3.92 0.31
RRH2X60-PCS C From 4.00 30.000 140.00 No Ice 2.57 2.01 0.06
Centroid-Le 3.00 172" Ice 2.79 2.22 0.08
g 0.00 1" Iee 3.02 2.43 0.10
2" Ice 3.52 2.89 0.16
4" Jce 4.61 3.92 0.31
RRH2X60-AWS A From 4.00 10.000 140.00 No Ice 3.96 1.82 0.06
Centroid-Le 6.00 1/2" Iee 4.27 2.08 0.08
g 0.00 1" Ice 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 4.25 0.35
RRH2X60-AWS B From 4.00 0.000 140.00 No Ice 3.96 1.82 0.06
Centroid-Le 6.00 1/2" Ice 427 2.08 0.08
g 0.00 1" Ice 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 4.25 035
RRH2X60-AWS C From 4.00 30.000 140.00 No Ice 3.96 1.82 0.06
Centroid-Le 6.00 172" Iee 4.27 2.08 0.08
g 0.00 1" Ice 4.60 2.36 0.11
2" Ice 5.27 2.96 0.17
4" Ice 6.72 425 0.35
DB-T1-6Z-8AB-0Z A From 4.00 10.000 140.00 No Ice 5.60 2.33 0.04
Centroid-Le 6.00 172" Iee 5.92 2.56 0.08
g 0.00 1" Ice 6.24 2.79 0.12
2" Ice 6.91 3.28 0.21
4" Ice 8.37 4.37 0.45
LNX-8513DS-VTM w/ A From 4.00 10.000 140.00 No Ice 8.65 7.08 0.06
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Tower Engineering Project Date
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Description Face Offset Offsets: Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° ft g bid K
St
ft
Mount Pipe Centroid-Le -3.00 172" Ice 9.31 8.27 0.13
g 0.00 1" Ice 9.93 9.18 0.21
2" Ice 11.20 11.02 0.39
4" Ice 13.87 15.06 0.90
LNX-6514DS-VTM w/ B From 4.00 0.000 140.00 No Ice 8.65 7.08 0.06
Mount Pipe Centroid-Le -3.00 172" Ice 9.31 827 0.13
g 0.00 1" Ice 9.93 9.18 0.21
2" Ice 11.20 11.02 0.39
4" Ice 13.87 15.06 0.90
LNX-8513DS-VTM w/ C From 4.00 30.000 140.00 No Ice 8.65 7.08 0.06
Mount Pipe Centroid-Le -3.00 172" Ice 9.31 827 0.13
g 0.00 1" Ice 9.93 9.18 0.21
2" Ice 11.20 11.02 0.39
4" Ice 13.87 15.06 0.90
BXA-70063/6CF w/ Mount A From 4.00 10.000 140.00 No Ice 7.75 5.18 0.04
Pipe Centroid-Le ~ -6.00 1/2" Iece 8.29 6.11 0.10
g 0.00 1" Ice 8.85 6.92 0.16
2" Ice 9.97 8.59 0.31
4" Ice 12.34 12.13 0.75
BXA-70063/6CF w/ Mount B From 4.00 0.000 140.00 No Ice 7.5 5.18 0.04
Pipe Centroid-Le -6.00 1/2" Ice 8.29 6.11 0.10
g 0.00 1" Ice 8.85 6.92 0.16
2" Ice 9.97 8.59 0.31
4" Ice 12.34 12.13 0.75
BXA-70063/6CF w/ Mount C From 4.00 30.000 140.00 No Ice 7.75 5.18 0.04
Pipe Centroid-Le ~ -6.00 12" Ice 8.29 6.11 0.10
g 0.00 1" Ice 8.85 6.92 0.16
2" Ice 9.97 8.59 0.31
4" Ice 12.34 12.13 0.75
Platform Mount [LP 304-1] C None 0.000 140.00 No Ice 17.46 17.46 1.35
12"Ice 2244 22.44 1.62
1" Ice 27.42 27.42 1.90
2" Ice 37.38 37.38 245
4" Ice 57.30 57.30 3.55
*130%
(2) 7770.00 w/ Mount Pipe A From 4.00 -20.000 130.00 No Ice 6.12 425 0.06
Centroid-Fa 0.00 12" Ice 6.63 5.01 0.10
ce 0.00 1" Ice 7.13 571 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) 7770.00 w/ Mount Pipe B From 4.00 -10.000 130.00 No Ice 6.12 425 0.06
Centroid-Fa 0.00 1/2" Ice 6.63 5.01 0.10
ce 0.00 1" Ice 7.13 5.71 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 10.41 0.66
(2) 7770.00 w/ Mount Pipe C From 4.00 -10.000 130.00 No Ice 6.12 4.25 0.06
Centroid-Fa 0.00 172" Ice 6.63 5.01 0.10
ce 0.00 1" Ice 7.13 5.71 0.16
2" Ice 8.16 7.16 0.29
4" Ice 10.36 1041 0.66
(2) LGP21401 A From 4.00 -20.000 130.00 No Ice 0.00 0.23 0.01
Centroid-Fa -5.00 172" Ice 0.00 0.31 0.02
ce 0.00 1" Ice 0.00 0.40 0.03
2" Ice 0.00 0.61 0.05
4" Jce 0.00 1.12 0.14
(2) LGP21401 B From 4.00 -10.000 130.00 No Ice 0.00 0.23 0.01
Centroid-Fa -5.00 172" Ice 0.00 0.31 0.02
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Tower Engineering Project pate
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raletgh, NC 27603 Client Des|gned by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Description Face Offset Offsets: Azimuth Placement Cuhn Crla Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
fr ° ft % bis K
It
bi)
ce 0.00 1" Ice 0.00 0.40 0.03
2" Ice 0.00 0.61 0.05
4" Ice 0.00 1.12 0.14
(2) LGP21401 C From 4.00 -10.000 130.00 No Ice 0.00 0.23 0.01
Centroid-Fa -5.00 1/2" Ice 0.00 0.31 0.02
ce 0.00 1" Ice 0.00 0.40 0.03
2" Ice 0.00 0.61 0.05
4" Ice 0.00 1.12 0.14
(2) LGP21901 A From 4.00 -20.000 130.00 No Ice 0.00 0.18 0.01
Centroid-Fa 5.00 1/2" Ice, 0.00 0.25 0.01
ce 0.00 1" Iee 0.00 0.32 0.01
2" Ice 0.00 0.49 0.02
4" Ice 0.00 0.94 0.07
(2) LGP21901 B From 4.00 -10.000 130.00 No Ice 0.00 0.18 0.01
Centroid-Fa 5.00 1/2" 1ce 0.00 0.25 0.01
ce 0.00 1" Ice 0.00 032 0.01
2" Ice 0.00 0.49 0.02
4" Ice 0.00 0.94 0.07
(2) LGP21901 C From 4.00 -10.000 130.00 No Ice 0.00 0.18 0.01
Centroid-Fa 5.00 172" Ice 0.00 025 0.01
ce 0.00 1" Ice 0.00 032 0.01
2" Ice 0.00 0.49 0.02
4" Ice 0.00 0.94 0.07
RRUS 11 A From 4.00 70.000 130.00 No Ice 3.25 1.37 0.05
Centroid-Fa 0.00 1/2" Ice 3.49 1.55 0.07
ce 0.00 1" Ice 3.74 1.74 0.09
2" Ice 427 2.14 0.15
4" Ice 543 3.04 0.31
RRUS 11 B From 4.00 80.000 130.00 No Ice 3.25 1.37 0.05
Centroid-Fa 0.00 172" Ice 3.49 1.55 0.07
ce 0.00 1" Ice 3.74 1.74 0.09
2" Ice 427 2.14 0.15
4" Ice 5.43 3.04 0.31
RRUS 11 C From 4.00 80.000 130.00 No Ice 325 137 0.05
Centroid-Fa 0.00 1/2" Ice 3.49 1.55 0.07
ce 0.00 1" Ice 3.74 1.74 0.09
2" Ice 427 2.14 0.15
4" Ice 543 3.04 0.31
DBXNH-6565B-R2M w/ A From 4.00 -20.000 130.00 No Ice 8.73 7.16 0.08
Mount Pipe Centroid-Fa 0.00 172" Ice 9.39 8.36 0.15
ce 0.00 1" Ice 10.02 9.29 0.23
2" Ice 11.30 11.14 0.41
4" Ice 13.99 15.20 0.92
P65-16-XLH-RR w/ Mount B From 4.00 -10.000 130.00 No Ice 8.64 6.36 0.08
Pipe Centroid-Fa -3.00 1/2" Iece 9.29 7.54 0.14
ce 0.00 1" Ice 9.91 8.43 0.22
2" Ice 11.18 10.24 0.39
4" Ice 13.83 14.10 0.89
AM-X-CD-16-65-00T-RET C From 4.00 -10.000 130.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe Centroid-Fa 0.00 1/2" Ice 9.15 7.48 0.14
ce 0.00 1" Ice 9.77 8.37 0.21
2" Ice 11.03 10.18 0.38
4" Ice 13.68 14.02 0.87
DC6-48-60-18-8F C From 4.00 -10.000 130.00 No Ice 1.27 1.27 0.02
Centroid-Fa 0.00 1/2" Ice 1.46 1.46 0.04
ce 0.00 1" Ice 1.66 1.66 0.05
2" Ice 2.09 2.09 0.10
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Tower Engineering Project oag
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raletgh, NC 27603 Client Designed by
Phone: (919) 661-6351 Crown Castle GJS
FAX: (919) 661-6350
Description Face Offset Offsets: Azimuth Placement CaAa Crln Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Jt ° Jt fr bis K
St
bis
4" Ice 3.10 3.10 0.21
Platform Mount [LP 304-1] C None 0.000 130.00 No Ice 17.46 17.46 1.35
1/2"Ice  22.44 22.44 1.62
1" Ice 27.42 27.42 1.90
2"lce  37.38 37.38 245
4" Ice 57.30 57.30 3.55
Side Arm Mount [SO 701-3] C None 0.000 130.00 No Ice 2.83 2.83 0.20
172" Ice 3.92 3.92 0.24
1" Ice 5.01 5.01 0.28
2" Ice 7.19 7.19 0.36
4" Ice 11.55 11.55 0.53
2.4" Dia x 4-ft Mount Pipe A From 3.00 0.000 130.00 No Ice 0.87 0.87 0.01
Centroid-Fa 0.00 172" Ice 1.12 1.12 0.02
ce 0.00 1" Ice 1.37 1.37 0.03
2" Ice 191 191 0.06
4" Ice 324 3.24 0.16
2.4" Dia x 4-ft Mount Pipe B From 3.00 0.000 130.00 No Ice 0.87 0.87 0.01
Centroid-Fa 0.00 1/2" Ice 1.12 1.12 0.02
ce 0.00 1" Ice 1.37 1.37 0.03
2" Ice 1.91 1.91 0.06
4" Ice 324 324 0.16
2.4" Dia x 4-ft Mount Pipe C From 3.00 0.000 130.00 No Ice 0.87 0.87 0.01
Centroid-Fa 0.00 172" Ice 1.12 1.12 0.02
ce 0.00 1" Ice 1.37 1.37 0.03
2" Ice 1.91 1.91 0.06
4" Ice 3.24 324 0.16
KS24019-L112A C From Leg 3.00 0.000 80.00 No Ice 0.09 0.09 0.01
0.00 12" Ice 0.15 0.15 0.01
1.00 1" Ice 022 0.22 0.01
2" Ice 0.40 0.40 0.02
4" Ice 0.89 0.89 0.04
Side Arm Mount [SO 701-1] C From Leg 1.50 30.000 80.00 No Ice 0.85 1.67 0.07
0.00 1/2" Ice 1.14 2.34 0.08
0.00 1" Ice 1.43 3.01 0.09
2" Ice 2.01 435 0.12
4" Ice 3.17 7.03 0.18

Load Combinations

Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
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Comb. Description
No.
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+Ice+Temp
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+Ice+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+Temp
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
Section Elevation Component Condition Gow. Force Major Axis ~ Minor Axis
No. Jt Type Load Moment Moment
Comb. K kip-ft kip-ft
L1 150 - 133.71 Pole Max Tension 30 0.00 0.00 0.00
Max. Compression 14 -8.22 -0.66 0.48
Max. Mx 5 -3.28 -67.59 -0.16
Max. My 2 -3.31 0.38 66.98
Max. Vy 11 -9.76 67.15 0.69
Max, Vx 2 -9.61 0.38 66.98
Max. Torque 9 1.55
L2 133.71 - 108.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -15.86 -0.35 0.99
Max. Mx 5 -8.14 -454.22 -2.57
Max. My 2 -8.17 2.96 449.92
Max. Vy 11 -15.77 45421 329
Max. Vx 2 -15.62 2.96 449.92
Max. Torque 9 1.55
L3 108.5 - Pole Max Tension 1 0.00 0.00 0.00
88.0833
Max. Compression 14 -19.04 -0.37 1.86
Max. Mx 11 -10.93 725.95 542
Max. My 2 -10.95 4.42 719.86
Max. Vy 11 -17.03 725.95 5.42
Max. Vx 2 -16.88 4.42 719.86
Max. Torque 2 -0.55
14 88.0833 - 83 Pole Max Tension 1 0.00 0.00 0.00
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. Compression 14 -21.45 -0.38 223
Max. Mx 11 -12.97 881.29 6.49
Max. My 2 -12.99 521 874.14
Max. Vy 11 -17.78 881.29 6.49
Max. Vx 2 -17.63 5.21 874.14
Max. Torque 13 -0.53
L5 83 -63 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -26.53 -0.17 2.08
Max. Mx 11 -17.47 1253.01 8.03
Max. My 2 -17.48 7.15 1243.03
Max. Vy 11 -19.37 1253.01 8.03
Max. Vx 2 -19.25 7.15 1243.03
Max. Torque 13 -0.53
L6 63 - 43.4967 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -30.39 -0.18 2.05
Max. Mx 11 -20.92 1541.46 9.21
Max. My 2 -20.93 8.45 1529.67
Max. Vy 11 -20.42 1541.46 9.21
Max. Vx 2 -20.31 8.45 1529.67
Max. Torque 13 -0.33
L7 43.4967 - 33 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -35.66 -0.26 2.06
Max. Mx 11 -25.54 1867.14 10.48
Max. My 2 -25.55 9.79 1853.51
Max. Vy 11 -21.55 1867.14 10.48
Max. Vx 2 -21.43 9.79 1853.51
Max. Torque 13 -0.32
L8 33-32 Pole Max Tension L 0.00 0.00 0.00
Max. Compression 14 -35.99 -0.29 2.07
Max. Mx 11 -25.84 1888.69 10.57
Max. My 2 -25.84 9.85 1874.98
Max. Vy 11 -21.61 1888.69 10.57
Max. Vx 2 -21.50 9.85 1874.98
Max. Torque 13 -0.31
L9 32-28 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -37.28 -0.35 217
Max. Mx 11 -27.01 1975.55 10.99
Max. My 2 -27.01 10.15 1961.49
Max. Vy 11 -21.85 1975.55 10.99
Max. Vx 2 -21.74 10.15 1961.49
Max. Torque 13 -0.31
L10 28-0 Pole Max Tension 1 0.00 0.00° 0.00
Max. Compression 14 -46.45 -0.37 3.18
Max. Mx 11 -35.35 2610.51 14.12
Max. My 2 -35.35 12.62 2594.00
Max. Vy 11 -23.53 2610.51 14.12
Max. Vx 2 -23.42 12.62 2594.00
Max. Torque 13 -0.30
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 15 46.45 0.01 6.19
Max. Hy 11 35.36 23.51 0.08
Max. H, 2 35.36 0.08 23.41
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.

Max. My 2 2594.00 0.08 2341

Max. M, 5 2609.09 -23.51 -0.08

Max. Torsion 6 0.28 -20.40 -11.77

Min. Vert 1 35.36 0.00 0.00

Min. Hy 5 35.36 -23.51 -0.08

Min. H, 8 35.36 -0.08 -23.41

Min. My 8 -2589.59 -0.08 -23.41

Min. M, 11 -2610.51 23.51 0.08

Min. Torsion 13 -0.28 11.83 20.31

Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M.
K K K kip-ft kip-ft kip-ft

Dead Only 35.36 0.00 0.00 -2.16 0.69 -0.00
Dead+Wind 0 deg - No Ice 35.36 -0.08 -23.41 -2594.00 12.62 0.21
Dead+Wind 30 deg - No Ice 35.36 11.69 -20.23 -2240.85 -1293.94 0.08
Dead+Wind 60 deg - No Ice 35.36 20.32 -11.63 -1287.80 -2253.57 -0.08
Dead+Wind 90 deg - No Ice 35.36 23.51 0.08 9.69 -2609.09 -0.21
Dead+Wind 120 deg - No Ice 35.36 20.40 11.77 1303.92 -2265.37 -0.28
Dead+Wind 150 deg - No Ice 35.36 11.83 20.31 224823 -1314.51 -0.28
Dead+Wind 180 deg - No Ice 35.36 0.08 23.41 2589.59 -11.19 -0.21
Dead+Wind 210 deg - No Ice 35.36 -11.69 20.23 2236.42 1295.39 -0.08
Dead+Wind 240 deg - No Ice 35.36 -20.32 11.63 1283.36 2255.00 0.07
Dead+Wind 270 deg - No Ice 35.36 -23.51 -0.08 -14.12 2610.51 0.20
Dead+Wind 300 deg - No Ice 35.36 -20.40 -11.77 -1308.34 2266.78 0.28
Dead+Wind 330 deg - No Ice 35.36 -11.83 -20.31 -2252.64 131593 0.28
Dead+Ice+Temp 46.45 0.00 -0.00 -3.18 -0.37 -0.00
Dead+Wind 0 deg+Ice+Temp 46.45 -0.01 -6.19 -711.84 1.35 0.01
Dead+Wind 30 deg+Ice+Temp 46.45 3.08 -5.35 -616.04 -353.30 -0.09
Dead+Wind 60 deg+Ice+Temp 46.45 535 -3.08 -356.06 -613.39 -0.16
Dead+Wind 90 deg+Ice+Temp 46.45 6.18 0.01 -1.55 -709.23 -0.19
Dead+Wind 120 deg+lce+Temp 46.45 5.36 3.10 352.50 -615.13 -0.17
Dead+Wind 150 deg+Ice+Temp 46.45 3.10 5.36 611.21 -356.31 -0.10
Dead+Wind 180 deg+Ice+Temp 46.45 0.01 6.19 705.27 2,12 -0.01
Dead+Wind 210 deg+Ice+Temp 46.45 -3.08 5.35 609.47 352.53 0.09
Dead+Wind 240 deg+Ice+Temp 46.45 -5.35 3.08 349.49 612.62 0.16
Dead+Wind 270 deg+Ice+Temp 46.45 -6.18 -0.01 -5.02 708.45 0.19
Dead+Wind 300 deg+Ice+Temp 46.45 -5.36 -3.10 -359.06 614.36 0.17
Dead+Wind 330 deg+Ice+Temp 46.45 -3.10 -5.36 -617.78 355.54 0.10
Dead+Wind 0 deg - Service 35.36 -0.03 -8.10 -901.01 4.84 0.08
Dead+Wind 30 deg - Service 35.36 4.04 -7.00 -778.54 -448.25 0.03
Dead+Wind 60 deg - Service 35.36 7.03 -4.03 -448.05 -781.05 -0.02
Dead+Wind 90 deg - Service 35.36 8.14 0.03 1.90 -904.36 -0.07
Dead+Wind 120 deg - Service 35.36 7.06 4.07 450.75 -785.18 -0.10
Dead+Wind 150 deg - Service 35.36 4.09 7.03 778.22 -455.41 -0.10
Dead+Wind 180 deg - Service 35.36 0.03 8.10 896.56 -3.42 -0.08
Dead+Wind 210 deg - Service 35.36 -4.04 7.00 774.09 449.68 -0.03
Dead+Wind 240 deg - Service 35.36 -7.03 4.03 443.59 782.47 0.02
Dead+Wind 270 deg - Service 35.36 -8.14 -0.03 -6.36 905.78 0.07
Dead+Wind 300 deg - Service 35.36 -7.06 -4.07 -455.20 786.59 0.10
Dead+Wind 330 deg - Service 35.36 -4.09 -7.03 -782.67 456.83 0.10
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Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX pY Pz PX PY Pz % Error
Comb. K K K K K K
1 0.00 -35.36 0.00 0.00 35.36 0.00 0.000%
2 -0.08 -35.36 -23.41 0.08 35.36 23.41 0.000%
3 11.69 -35.36 -20.23 -11.69 35.36 20.23 0.000%
4 20.32 -35.36 -11.63 -20.32 35.36 11.63 0.000%-
5 23.51 -35.36 0.08 -23.51 35.36 -0.08 0.000%
6 20.40 -35.36 11.77 -20.40 35.36 -11.77 0.000%
U 11.83 -35.36 20.31 -11.83 35.36 -20.31 0.000%
8 0.08 -35.36 23.41 -0.08 35.36 -23.41 0.000%
9 -11.69 -35.36 20.23 11.69 35.36 -20.23 0.000%
10 -20.32 -35.36 11.63 20.32 35.36 -11.63 0.000%
11 -23.51 -35.36 -0.08 23.51 35.36 0.08 0.000%
12 -20.40 -35.36 -11.77 20.40 35.36 11.77 0.000%
13 -11.83 -35.36 -20.31 11.83 35.36 20.31 0.000%
14 0.00 -46.45 0.00 -0.00 46.45 0.00 0.000%
15 -0.01 -46.45 -6.19 0.01 46.45 6.19 0.000%
16 3.08 -46.45 -5.35 -3.08 46.45 5.35 0.000%
17 5.35 -46.45 -3.08 -5.35 46.45 3.08 0.000%
18 6.18 -46.45 0.01 -6.18 46.45 -0.01 0.000%
19 5.36 -46.45 3.10 -5.36 46.45 -3.10 0.000%
20 3.10 -46.45 5.36 -3.10 46.45 -5.36 0.000%
21 0.01 -46.45 6.19 -0.01 46.45 -6.19 0.000%
22 -3.08 -46.45 535 3.08 46.45 -5.35 0.000%
23 -5.35 -46.45 3.08 5.35 46.45 -3.08 0.000%
24 -6.18 -46.45 -0.01 6.18 46.45 0.01 0.000%
25 -5.36 -46.45 -3.10 5.36 46.45 3.10 0.000%
26 -3.10 -46.45 -5.36 3.10 46.45 5.36 0.000%
27 -0.03 -35.36 -8.10 0.03 35.36 8.10 0.000%
28 4.04 -35.36 -7.00 -4.04 35.36 7.00 0.000%
29 7.03 -35.36 -4.03 -7.03 35.36 4.03 0.000%
30 8.14 -35.36 0.03 -8.14 35.36 -0.03 0.000%
31 7.06 -35.36 4.07 -7.06 35.36 -4.07 0.000%
32 4.09 -3536 7.03 -4.09 35.36 -7.03 0.000%
33 0.03 -35.36 8.10 -0.03 35.36 -8.10 0.000%
34 -4.04 -35.36 7.00 4.04 35.36 -7.00 0.000%
35 -7.03 -35.36 4.03 7.03 35.36 -4.03 0.000%
36 -8.14 -35.36 -0.03 8.14 35.36 0.03 0.000%
37 -7.06 -35.36 -4.07 7.06 35.36 4.07 0.000%
38 -4.09 -35.36 -7.03 4.09 35.36 7.03 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 5 0.00000001 0.00003916
3 Yes 6 0.00000001 0.00020891
4 Yes 6 0.00000001 0.00020753
5 Yes 5 0.00000001 0.00004101
6 Yes 6 0.00000001 0.00020875
7 Yes 6 0.00000001 0.00021171
8 Yes 5 0.00000001 0.00011550
9 Yes 6 0.00000001 0.00020639
10 Yes 6 0.00000001 0.00020811
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11- Yes 5 0.00000001 0.00009132
12 Yes 6 0.00000001 0.00021208
13 Yes 6 0.00000001 0.00020878
14 Yes 4 0.00000001 0.00006212
15 Yes 6 0.00000001 0.00010411
16 Yes 6 0.00000001 0.00014062
17 Yes 6 0.00000001 0.00014105
18 Yes 6 0.00000001 0.00010376
19 Yes 6 0.00000001 0.00013960
20 Yes 6 0.00000001 0.00014042
21 Yes 6 0.00000001 0.00010286
22 Yes 6 0.00000001 0.00013854
23 Yes 6 0.00000001 0.00013824
24 Yes 6 0.00000001 0.00010355
25 Yes 6 0.00000001 0.00014216
26 Yes 6 0.00000001 0.00014119
27 Yes 4 0.00000001 0.00035094
28 Yes 5 0.00000001 0.00036635
29 Yes 5 0.00000001 0.00036300
30 Yes 4 0.00000001 0.00031728
31 Yes 5 0.00000001 0.00036639
32 Yes 5 0.00000001 0.00037546
33 Yes 4 0.00000001 0.00042028
34 Yes 5 0.00000001 0.00035574
35 Yes 5 0.00000001 0.00036180
36 Yes 4 0.00000001 0.00036307
37 Yes 5 0.00000001 0.00038113
38 Yes 5 0.00000001 0.00036921
Compression Checks
Pole Design Data
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
S bis fr ksi in? K K - P
L1 150 - 148.946 TP16.65x13x0.188 16.29 0.00 0.0 39.000 7.766 -1.23 302.86 0.004
148.946 - 39.000 7.906 -1.26 308.34 0.004
147.891
147.891 - 39.000 8.047 -1.30 313.83 0.004
146.837
146.837 - 39.000 8.187 -1.33 319.31 0.004
145.783
145.783 - 39.000 8.328 -1.37 324.79 0.004
144,728
144728 - 39.000 8.469 -1.40 330.28 0.004
143.674
143.674 - 39.000 8.609 -1.44 335.76 0.004
142.619
142.619 - 39.000 8.750 -1.48 341.24 0.004
141.565
141.565 - 39.000 8.890 -1.52 346.73 0.004
140.511
140.511 - 39.000 9.031 -3.17 352.21 0.009
139.456 _
139.456 - 39.000 9.172 -3.19 357.69 0.009

138.402
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Section Elevation Size L L, Ki/r F, A Actual Allow. Ratio
No. P P, P
fr ft St ksi in? K K - P
138.402 - 39.000 9.312 -3.22 363.18 0.009
137.348
137.348 - 39.000 9.453 -3.27 368.66 0.009
136.293
136.293 - 39.000 9.797 -1.35 382.09 0.004
133.71
L2 136.293 - TP21.855x15.696x0.313 27.79 0.00 0.0 39.000 15.826 -2.17 617.23 0.004
133.71
133.71 - 39.000 16.118 -3.63 628.61 0.006
132.383
132.383 - 39.000 16.410 -3.75 639.98 0.006
131.056
131.056 - 39.000 16.701 -5.74 651.36 0.009
129.729
129.729 - 39.000 16.993 -5.87 662.73 0.009
128.403
128.403 - 39.000 17.285 -6.00 674.11 0.009
127.076
127.076 - 39.000 17.576 -6.14 685.48 0.009
125.749
125,749 - 39.000 17.868 -6.28 696.86 0.009
124.422
124.422 - 39.000 18.160 -6.42 708.23 0.009
123.095
123.095 - 39.000 18.451 -6.56 719.60 0.009
121.768
121.768 - 39.000 18.743 -6.71 730.98 0.009
120.442
120.442 - 39.000 19.035 -6.86 - 74235 0.009
119.115
119.115 - 39.000 19.326 -7.01 753.73 0.009
117.788
117.788 - 39.000 19.618 -7.17 765.10 0.009
116.461
116.461 - 39.000 19.910 -7.32 776.48 0.009
115.134
115.134 - 39.000 20.201 -7.48 787.85 0.009
113.807
113.807 - 39.000 20.493 -7.64 799.23 0.010
112.481
112.481 - 39.000 20.785 -7.80 810.60 0.010
111.154
111.154 - 39.000 21.076 -7.97 821.97 0.010
109.827
109.827 - 108.5 39.000 21.368 -8.13 833.35 0.010
L3 108.5 - 107.464 TP26.38x21.855x0.511 20.42 0.00 0.0 39.000 34.993 -8.31 1364.74 0.006
107.464 - 39.000 35.366 -8.48 1379.27 0.006
106.427
106.427 - 39.000 35.738 -8.65 1393.80 0.006
105.391
105.391 - 39.000 36.111 -8.82 1408.33 0.006
104.354
104.354 - 39.000 36.484 -8.99. 1422.86 0.006
103.318
103.318 - 39.000 36.856 -9.16 1437.39 0.006
102.281
102.281 - 39.000 37.229 -9.33 1451.92 0.006
101.245
101.245 - 39.000 37.601 -9.50 1466.45 0.006

100.208
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Section Elevation Size L L, Kl/r F, A Actual Allow. Ratio
No. P /i P
It It 1t ksi in? K K P,
100.208 - 39.000 37974 -9.68 1480.98 0.007
99.1719
99.1719 - 39.000 38.346 -9.85 1495.51 0.007
98.1354
98.1354 - 39.000 38.719 -10.03 1510.04 0.007
97.099
97.099 - 39.000 39.092 -10.20 1524.57 0.007
96.0625
96.0625 - 39.000 39.464 -10.38 1539.10 0.007
95.026
95.026 - 39.000 39.837 -10.56 1553.63 0.007
93.9896
93.9896 - 39.000 40.209 -10.74 1568.16 0.007
92.9531
92.9531 - 39.000 40.582 -10.92 1582.69 0.007
91.9167
91.9167 - 39.000 41.960 -5.82 1636.43 0.004
88.0833
L4 91.9167 - TP26.879x24.905x0.564 8.92 0.00 0.0 39.000 45.116 -6.12 1759.50 0.003
88.0833
88.0833 - 39.000 45518 -12.15 1775.22 0.007
87.0667
87.0667 - 86.05 39.000 45921 -12.35 1790.93 0.007
86.05 - 85.0333 39.000 46.324 -12.55 1806.65 0.007
85.0333 - 39.000 46.727 -12.76 1822.36 0.007
84.0167
84.0167 - 83 39.000 47.130 -12.96 1838.08 0.007
L5 83-82 TP31.304x26.879x0.587 20.00 0.00 0.0 39.000 49.417 -13.18 1927.28 0.007
82 - 81 39.000 49.830 -13.39 1943.37 0.007
81-80 39.000 50.242 -13.61 1959.45 0.007
80-79 39.000 50.655 -13.89 1975.54 0.007
79 -78 39.000 51.067 -14.10 1991.62 0.007
78-77 39.000 51.480 -14.32 2007.71 0.007
77-76 39.000 51.892 -14.54 2023.80 0.007
76-75 39.000 52.305 -14.76 2039.88 0.007
75-74 39.000 52.717 -14.98 2055.97 0.007
74 -73 39.000 53.130 -15.20 2072.05 0.007
73-72 39.000 53.542 -15.42 2088.14 0.007
72-71 39.000 53.954 -15.64 2104.22 0.007
71-70 39.000 54.367 -15.87 2120.31 0.007
70 - 69 39.000 54.779 -16.09 2136.40 0.008
69 - 68 39.000 55.192 -16.32 2152.48 0.008
68 - 67 39.000 55.604 -16.55 2168.57 0.008
67 - 66 39.000 56.017 -16.77 2184.65 0.008
66 - 65 39.000 56.429 -17.00 2200.74 0.008
65 - 64 39.000 56.842 -17.23 2216.82 0.008
64 - 63 39.000 57.254 -17.46 223291 0.008
L6 63 - 61.964 TP35.62x31.304x0.564 19.50 0.00 0.0 39.000 55.431 -17.70 2161.82 0.008
61.964 - 39.000 55.842 -17.94 2177.82 0.008
60.9281
60.9281 - 39.000 56.252 -18.18 2193.82 0.008
59.8921
59.8921 - 39.000 56.662 -18.43 2209.83 0.008
58.8562
58.8562 - 39.000 57.072 -18.67 2225.83 0.008
57.8202
57.8202 - 39.000 57.483 -18.92 2241.83 0.008
56.7843
56.7843 - 39.000 57.893 -19.16 2257.83 0.008

55.7483
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Section Elevation Size L L, Kl/r F, A Actual Allow. Ratio
No. P P, P
Jt St St ksi in? K K P,
55.7483 - 39.000 58.303 -19.41 2273.83 0.009
54.7124
54.7124 - 39.000 58.714 -19.66 2289.84 0.009
53.6764
53.6764 - 39.000 59.124 -19.91 2305.84 0.009
52.6405
52.6405 - 39.000 59.534 -20.16 2321.84 0.009
51.6045
51.6045 - 39.000 59.945 -20.41 2337.84 0.009
50.5686
50.5686 - 39.000 60.355 -20.66 2353.84 0.009
49.5326
49.5326 - 39.000 60.765 -20.92 2369.85 0.009
48.4967
48.4967 - 39.000 62.746 -11.78 2447.08 0.005
43.4967
L7 48.4967 - TP37.194x33.764x0.548 15.50 0.00 0.0 39.000 57.780 -10.32 2253.43 0.005
43.4967
43,4967 - 39.000 59.706 -22.82 2328.53 0.010
42.447
42.447 - 39.000 60.110 -23.09 2344.30 0.010
41.3973
41.3973 - 39.000 60.514 -23.36 2360.06 0.010
40.3477
40.3477 - 39.000 60.919 -23.63 2375.83 0.010
39.298
39.298 - 39.000 61.323 -23.90 2391.59 0.010
38.2483
38.2483 - 39.000 61.727 -24.17 2407.36 0.010
37.1987
37.1987 - 39.000 62.131 -24.45 2423.12 0.010
36.149
36.149 - 39.000 62.536 -24.72 2438.89 0.010
35.0993
35.0993 - 39.000 62.940 -25.00 2454.65 0.010
34.0497
34.0497 - 33 39.000 63.344 -25.28 247042 0.010
L8 33-32(8) TP37.416x37.194x0.597 1.00 0.00 0.0 39.000 69.326 -25.55 2703.69 0.009
19 32-31 TP38.301x37.416x0.488 4.00 0.00 0.0 39.000 57.168 -25.85 2229.53 0.012
31-30 39.000 57.510 -26.14 2242.90 0.012
30-29 39.000 57.853 -26.44 2256.27 0.012
29 -28 39.000 58.196 -26.73 2269.63 0.012
L10 28-26.6 TP44.5x38.301x0.47 28.00 0.00 0.0 39.000 56.405 -27.03 2199.80 0.012
26.6-25.2 39.000 56.867 -27.43 2217.82 0.012
252-238 39.000 57.329 -27.83 2235.85 0.012
23.8-224 39.000 57.792 -28.24 2253.87 0.013
224 -21 39.000 58.254 -28.64 2271.89 0.013
21-19.6 39.000 58.716 -29.05 2289.91 0.013
19.6 - 18.2 39.000 59.178 -29.46 2307.93 0.013
18.2-16.8 39.000 59.640 -29.87 2325.96 0.013
16.8-15.4 39.000 60.102 -30.28 2343.98 0.013
154-14 39.000 60.564 -30.70 2362.00 0.013
14-12.6 39.000 61.026 -31.12 2380.02 0.013
126-11.2 39.000 61.488 -31.53 2398.04 0.013
11.2-9.8 39.000 61.950 -31.95 2416.07 0.013
9.8-8.4 39.000 62.412 -32.38 2434.09 0.013
84-7 39.000 62.875 -32.80 2452.11 0.013
7-56 39.000 63.337 -33.22 2470.13 0.013
56-42 39.000 63.799 -33.65 2488.16 0.014
42-28 39.000 64.261 -34.08 2506.18 0.014
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Section Elevation Size L L, Kirr F, A Actual Allow. Ratio
No. P P, P
ft s ft ksi in? K K P,
28-14 39.000 64.723 -34.51 2524.20 0.014
1.4-0 39.000 65.185 -34,94 2542.22 0.014
Pole Bending Design Data
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. Mr f bx F, by ﬁ;.r M\- fby F, by f by
fr kip-ft ksi ksi Fiy kip-ft ksi ksi F
L1 150 - 148.946 TP16.65x13x0.188 5.09 2.461 39.000 0.063 0.00 0.000 39.000  0.000
148.946 - 8.02 3.736 39,000 0.096 0.00 0.000 39.000 0.000
147.891
147.891 - 10.99 4,943 39.000 0.127 0.00 0.000 39.000 0.000
146.837
146.837 - 14.02 6.087 39.000 0.156 0.00 0.000 39,000  0.000
145.783
145.783 - 17.10 7.174 39.000 0.184 0.00 0.000 39.000  0.000
144.728
144.728 - 20.23 8.207 39.000 0.210 0.00 0.000 39.000 0.000
143.674
143.674 - 23.42 9.190 39.000 0.236 0.00 0.000 39,000 0.000
142.619
142.619 - 26.66 10.126  39.000 0.260 0.00 0.000 39,000  0.000
141.565
141.565 - 29.95 11.019  39.000 0.283 0.00 0.000 39.000  0.000
140.511
140.511 - 36.95 13.171 39.000 0.338 0.00 0.000 39,000 0.000
139.456
139.456 - 47.13 16.286  39.000 0418 0.00 0.000 39.000 0.000
138.402
138.402 - 57.39 19.231 39.000 0.493 0.00 0.000 39.000  0.000
137.348
137.348 - 67.71 22.016  39.000 0.565 0.00 0.000 39.000 0.000
136.293
136.293 - 37.09 11.221 39,000 0.288 0.00 0.000 39,000  0.000
13371
L2 136.293 - TP21.855x15.696x0.313 56.18 10.944  39.000 0.281 0.00 0.000 39,000  0.000
133.71
133.71 - 106.55 20.005 39.000 0.513 0.00 0.000 39.000  0.000
132.383
132.383 - 11994  21.718  39.000 0.557 0.00 0.000 39.000 0.000
131.056
131.056 - 13459  23.520 39.000 0.603 0.00 0.000 39.000 0.000
129.729
129.729 - 153.85 25963  39.000 0.666 0.00 0.000 39.000  0.000
128.403
128.403 - 173.21 28.244  39.000 0.724 0.00 0.000 39.000  0.000
127.076
127.076 - 19268 30376  39.000 0.779 0.00 0.000 39.000 0.000
125.749
125.749 - 21226 32370 39.000 0.830 0.00 0.000 39.000 0.000
124.422
124.422 - 23194 34235 39.000 0.878 0.00 0.000 39.000 0.000
123.095
123.095 - 25174 35982  39.000 0.923 0.00 0.000 39.000 0.000
121.768
121.768 - 271.64  37.618 39.000 0.965 0.00 0.000 39.000 0.000
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Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. Mr f by F bx ﬁ;x M, ¥ ﬁ),\' F by fb}'
ft kip-ft ksi " ksi Fiox kip-ft ksi ksi Fpe
120.442
120.442 - 291.65 39.151 39.000 1.004 0.00 0.000 39.000 0.000
119.115
119.115 - 311.77  40.589  39.000 1.041 0.00 0.000 39.000 0.000
117.788
117.788 - 332,00 41.937 39.000 1.075 0.00 0.000 39.000  0.000
116.461
116.461 - 35234 43.202 39.000 1.108 0.00 0.000 39.000  0.000
115.134
115.134 - 37279 44390  39.000 1.138 0.00 0.000 39.000 0.000
113.807
113.807 - 393.35  45.505 39.000 1.167 0.00 0.000 39.000 0.000
112.481
112.481 - 414.03 46.553 39.000 1.194 0.00 0.000 39.000 0.000
111.154
111.154 - 43482  47.537 39.000 1.219 0.00 0.000 39.000  0.000
109.827
109.827 - 45573 48462  39.000 1.243 0.00 0.000 39.000 0.000
108.5
L3 108.5 - TP26.38x21.855x0.511 472.17 30.892  39.000 0.792 0.00 0.000 39.000 0.000
107.464
107.464 - 488.68 31.295 39.000 0.802 0.00 0.000 39.000 0.000
106.427
106.427 - 505.28 31.679  39.000 0.812 0.00 0.000 39.000  0.000
105.391
105.391 - 521.95 32.046  39.000 0.822 0.00 0.000 39.000 0.000
104.354
104.354 - 538.71 32.395 39.000 0.831 0.00 0.000 39.000 0.000
103.318
103.318 - 555.54 32728  39.000 0.839 0.00 0.000 39.000  0.000
102.281
102.281 - 572.46 33.045 39.000 0.847 0.00 0.000 39.000 0.000
101.245
101.245 - 589.46  33.348  39.000 0.855 0.00 0.000 39.000 0.000
100.208
100.208 - 606.53 33.638  39.000 0.863 0.00 0.000 39.000  0.000
99.1719
99.1719 - 623.69 33.913 39.000 0.870 0.00 0.000 39.000  0.000
98.1354
98.1354 - 64094  34.176  39.000 0.876 0.00 0.000 39.000 0.000
97.099
97.099 - 65826 34428  39.000 0.883 0.00 0.000 39.000 0.000
96.0625
96.0625 - 675.67 34.667 39.000 0.889 0.00 0.000 39.000  0.000
95.026
95.026 - 693.16  34.896  39.000 0.895 0.00 0.000 39.000  0.000
93.9896
93.9896 - 710.74 35114  39.000 0.900 0.00 0.000 39.000  0.000
92.9531
92.9531 - 72840 35322  39.000 0.906 0.00 0.000 39.000  0.000
91.9167
91.9167 - 393.75 17.849  39.000 0.458 0.00 0.000 39.000 0.000
88.0833
L4 91.9167 - TP26.879x24.905x0.564 400.82 17.400  39.000 0.446 0.00 0.000 39.000  0.000
88.0833
88.0833 - 812.34  34.635 39.000 0.888 0.00 0.000 39.000 0.000
87.0667
87.0667 - 830.19 34771 39.000 0.892 0.00 0.000 39.000 0.000
86.05

86.05 - 848.12 34900  39.000 0.895 0.00 0.000 39.000  0.000
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Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. M, fb,\' Fo fbx M,\' ﬁ;_\' Fyy ]“I)}v
ft kip-ft ksi ksi Fir kip-ft ksi ksi Fie
85.0333
85.0333 - 866.12  35.022 39.000 0.898 0.00 0.000 39.000 0.000
84.0167
84.0167 - 83 884.21 35.139 39.000 0.901 0.00 0.000 39,000 0.000
L5 83-82 TP31.304x26.879x0.587 902.06 33.956 39.000 0.871 0.00 0.000 39,000 0.000
82-81 919.98  34.054 39.000 0.873 0.00 0.000 39.000  0.000
81 -80 93798  34.147 39.000 0.876 0.00 0.000 39.000  0.000
80-79 956.21 34,240  39.000 0.878 0.00 0.000 39.000  0.000
79-78 974.41 34,324  39.000 0.880 0.00 0.000 39.000 0.000
78-71 992.68  34.404  39.000 0.882 0.00 0.000 39,000 0.000
77-76 1011.03 34480 39.000 0.884 0.00 0.000 39.000 0.000
76 -175 1029.47  34.551 39.000 0.886 0.00 0.000 39.000  0.000
75-74 1047.97 34.618 39.000 0.888 0.00 0.000 39.000  0.000
74-73 1066.55 34.682  39.000 0.889 0.00 0.000 39.000  0.000
73-72 108521 34742  39.000 0.891 0.00 0.000 39.000  0.000
72-71 1103.95 34.798  39.000 0.892 0.00 0.000 39.000 0.000
71-70 112276 34.851 39.000 0.894 0.00 0.000 39.000 0.000
70 - 69 1141.65 34900 39.000 0.895 0.00 0.000 39.000  0.000
69 - 68 1160.63 34947  39.000 0.896 0.00 0.000 39.000  0.000
68 - 67 1179.68 34990 39.000 0.897 0.00 0.000 39.000  0.000
67 - 66 1198.80 35.031 39.000 0.898 0.00 0.000 39,000  0.000
66 - 65 1218.01 35.069  39.000 0.899 0.00 0.000 39.000  0.000
65 - 64 123730 35.104  39.000 0.900 0.00 0.000 39,000 0.000
64 - 63 1256.67 35.137  39.000 0.901 0.00 0.000 39.000 0.000
L6 63 - 61.964 TP35.62x31.304x0.564 1276.82 36.541 39.000 0.937 0.00 0.000 39.000 0.000
61.964 - 1297.03 36.572  39.000 0.938 0.00 0.000 39.000 0.000
60.9281
60.9281 - 1317.33  36.599  39.000 0.938 0.00 0.000 39.000  0.000
59.8921
59.8921 - 1337.70 36.624  39.000 0.939 0.00 0.000 39.000 0.000
58.8562
58.8562 - 1358.15 36.647  39.000 0.940 0.00 0.000 39.000  0.000
57.8202
57.8202 - 1378.68 36.667  39.000 0.940 0.00 0.000 39.000  0.000
56.7843
56.7843 - 139928 36.685  39.000 0.941 0.00 0.000 39.000  0.000
55.7483
55.7483 - 1419.97 36.700  39.000 0.941 0.00 0.000 39.000 0.000
54.7124
547124 - 144072  36.714  39.000 0.941 0.00 0.000 39.000 0.000
53.6764
53.6764 - 1461.57 36.725  39.000 0.942 0.00 0.000 39.000 0.000
52.6405
52.6405 - 1482.48 36.735  39.000 0.942 0.00 0.000 39.000  0.000
51.6045 ’
51.6045 - 150347 36.743  39.000 0.942 0.00 0.000 39.000  0.000
50.5686
50.5686 - 1524.55 36.749  39.000 0.942 0.00 0.000 39.000 0.000
49.5326
49.5326 - 154570 36.753  39.000 0.942 0.00 0.000 39,000  0.000
48.4967
48.4967 - 862.94 19.234  39.000 0493 0.00 0.000 39.000 0.000
43.4967
L7 48.4967 - TP37.194x33.764x0.548 736.87 18.831 39.000 0.483 0.00 0.000 39.000  0.000
43.4967
43.4967 - 1649.11 39.450 39.000 1.012 0.00 0.000 39.000  0.000
42.447
42.447 - 1671.08 39.435 39.000 1.011 0.00 0.000 39.000 0.000
41.3973
413973 - 1693.13  39.419  39.000 1.011 0.00 0.000 39.000  0.000




T Job Page
tnx1ower Westbrook / Orsina (BU 876384) 23 of 27
Tower Engineering Project Date
Professionals TEP No. 25589.31758 14:05:02 04/23/15
326 Tryon Road
Raleigh, NC 27603 Client Designed by
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Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. Mt ﬁz,r F bx fbx M ¥ ﬁ;,\' F, by ﬁ;_\'
ft kip-ft ksi ksi Fix kip-ft ksi ksi Fi,
40.3477
40.3477 - 171524 39402  39.000 1.010 0.00 0.000 39.000 0.000
39.298
39.298 - 173743 39383  39.000 1.010 0.00 0.000 39.000  0.000
38.2483
38.2483 - 1759.69  39.363  39.000 1.009 0.00 0.000 39.000  0.000
37.1987
37.1987 - 1782.02 39.342  39.000 1.009 0.00 0.000 39.000 0.000
36.149
36.149 - 1804.42 39319  39.000 1.008 0.00 0.000 39,000 0.000
35.0993
35.0993 - 1826.89 39295  39.000 1.008 0.00 0.000 39.000  0.000
34.0497
34.0497 - 33 1849.43 39270  39.000 1.007 0.00 0.000 39.000  0.000
L8 33-32(8) TP37.416x37.194x0.597 1872.05 36.183  39.000 0.928 0.00 0.000 39.000 0.000
L9 32-31 TP38.301x37.416x0.488 1893.65 43.853  39.000 1.124 0.00 0.000 39.000 0.000
31-30 191533 43.825 39.000 1.124 0.00 0.000 39.000 0.000
30-29 1937.06 43795 39.000 1.123 0.00 0.000 39.000 0.000
29-28 1958.86 43.764  39.000 1.122 0.00 0.000 39.000 0.000
L10 28 -26.6 TP44.5x38.301x0.47 1980.72 45344  39.000 1.163 0.00 0.000 39.000 0.000
26.6-25.2 201144 45297  39.000 1.161 0.00 0.000 39.000  0.000
25.2-23.8 204228 45249  39.000 1.160 0.00 0.000 39.000  0.000
23.8-224 207324 45.199  39.000 1.159 0.00 0.000 39.000  0.000
22.4-21 210431 45.147  39.000 1.158 0.00 0.000 39.000 0.000
21-196 213549 45.093  39.000 1.156 0.00 0.000 39.000 0.000
19.6 - 18.2 2166.79  45.038  39.000 1.155 0.00 0.000 39.000 0.000
18.2-16.8 219821 44982  39.000 1.153 0.00 0.000 39.000 0.000
16.8 - 154 222973 44924  39.000 1.152 0.00 0.000 39.000 0.000
154-14 226138 44.865  39.000 1.150 0.00 0.000 39.000  0.000
14-12.6 229315 44805  39.000 1.149 0.00 0.000 39.000 0.000
12.6-11.2 2325.03 44744  39.000 1.147 0.00 0.000 39.000  0.000
11.2-9.8 2357.03 44.682  39.000 1.146 0.00 0.000 39.000 0.000
9.8-84 2389.14 44619  39.000 1.144 0.00 0.000 39.000 0.000
8.4-7 2421.38  44.555  39.000 1.142 0.00 0.000 39.000 0.000
7-56 245372 44490  39.000 1.141 0.00 0.000 39.000 0.000
56-4.2 2486.19  44.425  39.000 1.139 0.00 0.000 39.000 0.000
42-28 251878 44.358  39.000 1.137 0.00 0.000 39.000  0.000
28-14 2551.49 44292  39.000 1.136 0.00 0.000 39.000 0.000
14-0 258432 44224  39.000 1.134 0.00 0.000 39.000 0.000
Pole Shear Design Data
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. 14 5 F, I T fu F, Su
St K ksi ksi F. kip-ft ksi ksi TR,
L1 150 - 148.946 TP16.65x13x0.188 2.75 0.354 26.000 0.027 0.00 0.000 26.000  0.000
148.946 - 2.80 0.354 26.000 0.027 0.00 0.000 26.000 0.000
147.891
147.891 - 2.84 0.354 26.000 0.027 0.00 0.000 26.000  0.000
146.837
146.837 - 2.89 0.354 26.000 0.027 0.00 0.000 26.000  0.000
145.783
145,783 - 294 0.354 26.000 0.027 0.00 0.000 26.000 0.000
144.728
144.728 - 3.00 0.354 26.000  0.027 0.00 0.000 26.000 0.000

143.674
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Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. 14 £ F. fi T fu Fu fu
ft K ksi ksi F, kip-ft ksi ksi F.
143.674 - 3.05 0.354 26.000 0.027 0.00 0.000 26.000  0.000
142.619
142.619 - 3.10 0.354 26.000 0.027 0.00 0.000 26.000  0.000
141.565
141.565 - 3.15 0.355 26.000 0.027 0.00 0.000 26.000  0.000
140.511
140.511 - 9.47 1.048 26.000 0.081 1.33 0231 26.000  0.009
139.456
139.456 - 9.65 1.052 26.000 0.081 0.76 0.128 26.000 0.005
138.402
138.402 - 9.76 1.049 26.000 0.081 0.01 0.001 26.000 0.000
137.348
137.348 - 9.82 1.039 26.000  0.080 0.01 0.001 26.000  0.000
136.293
136.293 - 4.01 0.409 26.000 0.031 0.00 0.001 26.000  0.000
133.71
L2 136.293 - TP21.855x15.696x0.313 5.97 0.377 26.000 0.029 0.01 0.000 26.000  0.000
133.71
133.71 - 10.06 0.624 26.000 0.048 0.01 0.001 26.000 0.000
132.383
132.383 - 10.14 0.618 26.000 0.048 0.01 0.001 26.000  0.000
131.056
131.056 - 14.48 0.867 26.000 0.067 0.41 0.034 26.000 0.001
129.729
129.729 - 14.56 0.857 26.000 0.066 0.41 0.033 26.000  0.001
128.403
128.403 - 14.64 0.847 26.000 0.065 0.41 0.032 26.000 0.001
127.076
127.076 - 14.72 0.837 26.000 0.064 0.41 0.031 26.000 0.001
125.749
125.749 - 14.80 0.828 26.000 0.064 0.40 0.030 26.000 0.001
124.422
124.422 - 14.88 0.819 26.000 0.063 0.40 0.029 26.000 0.001
123.095
123.095 - 14.96 0.811 26.000 0.062 0.40 0.028 26.000 0.001
121.768
121.768 - 15.04 0.803 26.000 0.062 0.40 0.027 26.000  0.001
120.442
120.442 - 15.13 0.795 26.000 0.061 0.40 0.026 26.000  0.001
119.115
119.115- 15.21 0.787 26.000 0.061 0.40 0.025 26.000  0.001
117.788
117.788 - 15.29 0.780 26.000  0.060 0.40 0.024 26.000 0.001
116.461
116.461 - 15.38 0.772 26.000 0.059 0.40 0.024 26.000 0.001
115.134
115.134 - 15.46 0.765 26.000  0.059 0.40 0.023 26.000 0.001
113.807
113.807 - 15.55 0.759 26.000 0.058 0.40 0.022 26.000 0.001
112.481
112.481 - 15.63 0.752 26.000 0.058 0.39 0.022 26.000 0.001
111.154
111.154 - 15.72 0.746 26.000 0.057 0.39 0.021 26.000 0.001
109.827
109.827 - 15.81 0.740 26.000 0.057 0.39 0.020 26.000 0.001
108.5
L3 108.5 - TP26.38x21.855x0.511 15.88 0.454 26.000 0.035 0.39 0.012 26.000 0.000
107.464
107.464 - 15.95 0.451 26.000 0.035 0.39 0.012 26.000 0.000

106.427
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Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow.  Ratio
No. \%4 f F. £ T S F, fu
ft K ksi ksi T F, kipft ksi ksi I
106.427 - 16.03 0.449 26.000 0.034 0.39 0.012 26.000  0.000
105.391
105.391 - 16.11 0.446 26.000 0.034 0.39 0.012 26.000  0.000
104.354
104.354 - 16.18 0.444 26.000 0.034 0.39 0.011 26.000  0.000
103.318
103.318 - 16.26 0.441 26.000 0.034 0.39 0.011 26.000  0.000
102.281
102.281 - 16.34 0.439 26.000 0.034 0.39 0.011 26.000  0.000
101.245
101.245 - 16.42 0.437 26.000 0.034 0.39 0.011 26.000  0.000
100.208
100.208 - 16.50 0434 26.000  0.033 0.39 0.011 26.000  0.000
99.1719
99.1719 - 16.58 0.432 26.000 0.033 0.39 0.010 26.000 0.000
98.1354
98.1354 - 16.66 0.430 26.000 0.033 0.39 0.010 26.000 0.000
97.099
97.099 - 16.74 0.428 26.000 0.033 0.39 0.010 26.000 0.000
96.0625
96.0625 - 16.82 0.426 26.000 0.033 0.39 0.010 26.000  0.000
95.026
95.026 - 16.90 0.424 26.000 0.033 0.39 0.010 26.000  0.000
93.9896
93.9896 - 16.98 0.422 26.000  0.032 0.40 0.009 26.000 0.000
92.9531
92.9531 - 17.06 0.420 26.000 0.032 0.40 0.009 26.000  0.000
91.9167
91.9167 - 8.71 0.208 26.000 0.016 0.20 0.004 26.000  0.000
88.0833
L4 91.9167 - TP26.879x24.905x0.564 8.72 0.193 26.000 0.015 0.20 0.004 26.000  0.000
88.0833
88.0833 - 17.50 0.385 26.000 0.030 0.40 0.008 26.000  0.000
87.0667
87.0667 - 17.58 0.383 26.000 0.029 0.40 0.008 26.000  0.000
86.05
86.05 - 17.66 0.381 26.000  0.029 0.40 0.008 26.000  0.000
85.0333
85.0333 - 17.74 ' 0.380 26.000 0.029 0.40 0.008 26.000  0.000
84.0167
84.0167 - 83 17.82 0.378 26.000 0.029 0.40 0.008 26.000  0.000
L5 83-82 TP31.304x26.879x0.587 17.89 0.362 26.000 0.028 0.40 0.007 26.000 0.000
82-81 17.97 0.361 26.000  0.028 0.40 0.007 26.000  0.000
81 - 80 18.04 0.359 26.000  0.028 0.40 0.007 26.000  0.000
80-79 18.17 0.359 26.000 0.028 0.26 0.004 26.000  0.000
79-78 18.24 0.357 26.000 0.027 0.26 0.004 26.000  0.000
78 -77 18.32 0.356 26.000 0.027 0.26 0.004 26.000 0.000
77-76 18.39 0.354 26.000 0.027 0.26 0.004 26.000  0.000
76-175 18.47 0.353 26.000 0.027 0.26 0.004 26.000 0.000
75-74 18.55 0.352 26.000 0.027 0.26 0.004 26.000  0.000
74-73 18.62 0.351 26.000 0.027 0.26 0.004 26.000  0.000
73-72 18.70 0.349 26.000 0.027 0.26 0.004 26.000  0.000
72-7 18.78 0.348 26.000 0.027 0.26 0.004 26.000 0.000
71-70 18.86 0.347 26.000 0.027 0.26 0.004 26.000 0.000
70 - 69 18.94 0.346 26.000 0.027 026 0.004 26.000 0.000
69 - 68 19.02 0.345 26.000 0.026 0.26 0.004 26.000 0.000
68 - 67 19.09 0.343 26.000 0.026 0.26 0.004 26.000 0.000
67 - 66 19.17 0.342 26.000 0.026 0.26 0.004 26.000  0.000
66 - 65 19.25 0.341 26.000 0.026 0.26 0.004 26.000 0.000

65 - 64 19.33 0.340 26.000 0.026 0.26 0.004 26.000  0.000
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Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. 1 £ F, £ T S Fu fu
St K ksi ksi F, kip-ft ksi ksi TR,
64 - 63 19.41 0.339 26.000 0.026 0.26 0.004 26.000  0.000
L6 63 - 61.964 TP35.62x31.304x0.564 19.49 0.352 26.000 0.027 0.26 0.004 26.000 0.000
61.964 - 19.56 0.350 26.000 0.027 0.26 0.004 26.000  0.000
60.9281
60.9281 - 19.63 0.349 26.000 0.027 0.26 0.004 26,000 0.000
59.8921
59.8921 - 19.71 0.348 26.000 0.027 0.26 0.003 26.000  0.000
58.8562
58.8562 - 19.78 0.347 26.000 0.027 0.26 0.003 26.000  0.000
57.8202
57.8202 - 19.86 0.345 26.000 0.027 0.26 0.003 26.000  0.000
56.7843
56.7843 - 19.93 0.344 26.000 0.026 0.26 0.003 26.000  0.000
55.7483
55.7483 - 20.01 0.343 26.000 0.026 0.26 0.003 26.000  0.000
54.7124
54.7124 - 20.08 0.342 26.000 0.026 0.26 0.003 26.000  0.000
53.6764
53.6764 - 20.16 0.341 26.000 0.026 0.27 0.003 26.000  0.000
52.6405
52.6405 - 20.23 0.340 26.000 0.026 027 0.003 26.000  0.000
51.6045
51.6045 - 20.31 0.339 26.000 0.026 027 0.003 26.000  0.000
50.5686
50.5686 - 20.39 0.338 26.000 0.026 0.27 0.003 26.000  0.000
49.5326
49.5326 - 20.46 0.337 26.000 0.026 0.27 0.003 26.000  0.000
48.4967
48.4967 - 11.05 0.176 26.000 0.014 0.14 0.002 26.000  0.000
43.4967
L7 48.4967 - TP37.194x33.764x%0.548 9.87 0.171 26.000 0.013 0.13 0.002 26.000  0.000
43.4967
43.4967 - 20.98 0.351 26.000 0.027 0.27 0.003 26.000  0.000
42.447
42.447 - 21.05 0.350 26.000 0.027 027 0.003 26.000  0.000
41.3973
41.3973 - 21.11 0.349 26.000 0.027 0.27 0.003 26.000  0.000
40.3477
40.3477 - 21.18 0.348 26.000 0.027 0.27 0.003 26.000  0.000
39.298
39.298 - 21.25 0.346 26.000 0.026 0.27 0.003 26.000  0.000
38.2483
38.2483 - 21.32 0.345 26.000 0.026 0.27 0.003 26.000  0.000
37.1987
37.1987 - 21.38 0.344 26.000 0.026 027 0.003 26.000  0.000
36.149
36.149 - 21.45 0.343 26.000 0.026 0.27 0.003 26.000  0.000
35.0993
35.0993 - 21.52 0.342 26.000 0.026 0.27 0.003 26.000 0.000
34.0497
34.0497 - 33 21.59 0.341 26.000 0.026 0.27 0.003 26.000 0.000
L8 33-32(8) TP37.416x37.194x0.597 21.65 0312 26.000 0.024 0.27 0.003 26.000  0.000
L9 32-31 TP38.301x37.416x0.488 21.72 0.380 26.000 0.029 0.27 0.003 26.000  0.000
31-30 21.78 0.379 26.000 0.029 0.27 0.003 26.000  0.000
30-29 21.84 0.377 26.000 0.029 0.27 0.003 26.000  0.000
29 -28 21.90 0.376 26.000 0.029 027 0.003 26.000  0.000
L10 28 - 26.6 TP44.5x38.301x0.47 21.98 0.390 26.000 0.030 027 0.003 26.000  0.000
26.6 -25.2 22.07 0.388 26.000 0.030 0.27 0.003 26.000  0.000
252-238 22.15 0.386 26.000 0.029 027 0.003 26.000  0.000
23.8-224 22.23 0.385 26.000 0.029 0.27 0.003 26.000  0.000
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No. 14 £ F, f. T Fu Fu fu
Jt K ksi ksi F. kip-ft ksi ksi Fo
224-21 22.31 0.383 26.000 0.029 0.27 0.003 26.000 0.000
21-196 22.39 0.381 26.000 0.029 0.27 0.003 26.000 0.000
19.6- 18.2 22.48 0.380 26.000 0.029 0.28 0.003 26.000 0.000
182-16.8 22.56 0.378 26.000 0.029 0.28 0.003 26.000  0.000
16.8 - 15.4 22.64 0.377 26.000 0.029 0.28 0.003 26.000  0.000
15.4-14 22.73 0.375 26.000 0.029 0.28 0.003 26.000  0.000
14-126 22.81 0.374 26.000 0.029 0.28 0.003 26.000  0.000
126-11.2 22.89 0.372 26.000 0.028 0.28 0.003 26.000  0.000
11.2-9.8 22.98 0.371 26.000 0.028 0.28 0.003 26.000  0.000
9.8-84 23.06 0370  26.000 0.028 0.28 0.003 26.000 0.000
8.4-7 23.15 0.368 26.000 0.028 0.28 0.002 26,000  0.000
7-5.6 23.23 0.367 26.000 0.028 0.28 0.002 26.000  0.000
5.6-42 23.32 0.365 26.000 0.028 0.28 0.002 26.000 0.000
42-2.8 23.40 0364  26.000 0.028 0.28 0.002 26.000  0.000
28-14 23.49 0.363 26.000  0.028 0.28 0.002 26.000  0.000
1.4-0 23.58 0.362 26.000 0.028 0.28 0.002 26.000 0.000

Program Version 6.1.4.1 - 12/17/2013 File://tep-vm-file01/_TowersExtend02/25589-TEMP/31758_876384 Westbrook Orsina
CMRP/tnxTower/EQT/876384_LC4.5.eri
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Westbrook / Orsina (BU 876384)

el Pole (12) | 93.9% pass TEP #: 25589.31758
' Mod (M3b) 95.3% | Pass Analysis: GIS 4/24/2015
Monopole Reinforcement_v1.4.8 - TIA-222-F Check: JLK 4/24/2015
Mod # Modification Type Terl::z:m Ele?lz't:;on Ele.\l;:::)ion Terl.ne::::on Moodification Lf)cation Eesaton Latera.l Offset
(#) () () (f) {° or Flat/Point #) (F/P) (in}
1 CCI-WSFP-060100 0.00 0.00 35.00  [iAsnstnee 10 16 Flats 0.00
2 CCI-WSFP-060100 0.00 0,00 30.00 17 Flats 0.00
3a CCI-SFP-060100 30,00 65.00 13 Flats 0.00
3b CCI-5FP-060100 -2,00 30,00 65,00 17 Flats 0.00
4 CCI-SFEP-060100 -2.00 65.00 85,00 1713 Flats 0.00
5 CCH-SFP-045100 -2,00 85.00 110.00 1713 Flats 0.00

Tower Engineering Professionals, Inc.

326 Tryon Road |Raleigh, NC 27603-3530]Office: (919) 661-6351|Fax: (919) 661-6350 | www.tepgroup.net

MODIFICATION PROPERTIES
Default Bolt/Weld

. Eats Stitch Drill Hole | BOTY/We Ag F, Fy

# Modification Termination (in) k (in) Capacity (in?) (ksi) (ksi)
1 Sl

(ft) (k}
il CCI-WSFP-060100 2.00 16.00 0.80 1.1875 30.0 6.00 65.0 80.0
3 CCI-SFP-060100 2.00 16.00 0.80 11875 30.0 6.00 65.0 80.0
5 CCI-SFP-045100 1.50 20.00 0.80 1.1875 30.0 4,50 65.0 80.0
Monopole Reinforcement_v1.4.8 Page 1 of 13



§ Westbrook / Orsina (BU 876384)

gl Pole (12) | 93.9% Pass TEP #: 25589.31758
Mod (M3b) 95.3% Pass Analysis: GJS 4/24/2015
Monopole Reinforcement_v1.4.8 - TIA-222-F - Capacities Check: JLK 4/24/2015
59":’:"."" Ele‘('fat;mn Type R E";:’:‘e:"t {:} Z; Capfcity Rassiral
11 150.00-133.71 Pole TP16.65%13.00%0.1875 1 Note 1 Note 1 43,0 Pass
L2 136.29-88.08 Pole TP26.38x15.70x0.3125 2 Note 1 Note 1 93.9 Pass
L3 91.92-43.50 Pole TP35.62%24.91x0.3750 3 Note 1 Note 1 71.4 Pass
4 48.50-0.00 Pole TP44,50x33.76x0.3750 4 Note 1 Note 1 85.2 Pass
M1 35.00-0.00 Mod (Pr) CCI-WSFP-060100 1 Note 1 Note 1 86.8 Pass
M2 30.00-0.00 Mod (Pr) CCI-WSFP-060100 2 Note 1 Note 1 86.8 Pass
M3b 65.00-30.00 Mod (Pr) CCI-SFP-060100 3 Note 1 Note 1 95.3 Pass
M4 85.00-65.00 Mod (Pr) CCI-SFP-060100 4 Note 1 Note 1 85.6 Pass
M5 110.00-85.00 Mod (Pr) CCI-SFP-045100 1 Note 1 Note 1 94.8 Pass
Summary

Pole (L2) 93.9 Pass
Mod (M3b) 95.3 Pass
RATING = 95.3 Pass

*Note 1: See additional documentation in following sheets for details.
Monopole Reinforcement_v1.4.8 Page 2 of 13
Tower Engineering Professionals, Inc.
326 Tryon Road |Raleigh, NC 27603-3530 Office: (919) 661-6351|Fax: (919) 661-6350|www.tepgroup.net




/ I Westbrook / Orsina (BU 876384)
onErTAREIAL TEP #: 25589.31758
Analysis: GJS 4/24/2015

Reinforcement Layout Check: JLK 4/24/2015
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Monopole Reinforcement_v1.4.8 Page 3 of 13

Tower Engineering Professionals, Inc.
326 Tryon Road |Raleigh, NC 27603-3530] Office: (919) 661-6351|Fax: (919) 661-6350| www.tepgroup.net
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§ Westbrook / Orsina (BU 876384)

TOWE®R
ol TEP #: 25589.31758
Analysis: GJS 4/24/2015
Elevation: 0.00-ft Check: JLK 4/24/2015
Loads Pole Info
Axial: 353k OD: 44,50 in 30
Moment:  2,617.1 k-ft t: 0.3750in
Shear: 23.6 k Pole Ag: 52.52 in?
Torsion: 0.3 k-ft Pole I5: 12,919.0 in*
Equivalent Loads to Pole Controlling
Axial: 24.3k Angle: 281.95°
Moment:  2,094.8 k-ft lconr: 18,838.6 in*
Shear: 16.2 k Ag: 76.52 in?
Torsion: 0.3 k-t
Shear Flow Minimum 30 30
Controlling Mod: 1 Angle: 60.00°
q:  0.162kfin Iy 16,078.9 in®
Bolt/Weld Cap:  30.0 k/bolt ter: 04697 in
Max Spacing: 184.73in
Stitch: 16.00in
-30
I Pole Segment: L4, F, = 65 ksi I
POLE CAPACITY
Angle Ycont I Ty Op Fa Fg .
Capacit
) (in) (in®) (ksi) (ksi) (ksi) (ksi) B
245.70 22.54 16139.8 0.462 43.863 52.000 52.000 85.2%
MODIFICATION CAPACITIES
Mod Angle Veont 1 Oa Og Fr Fe .
# C
Number ) (in) (in%) {ksi) {ksi) (ksi) (ksi) apacity
1 1 198.05 21.63 18838.6 0.462 36.059 42.057 42,222 86.8%
1 2 281.95 21.63 18838.6 0.462 36.059 42.057 42.222 86.8%
2 1 18.05 2163 18838.6 0.462 36.059 42.057 42222 86.8%
2 2 101.95 21.63 18838.6 0.462 36.059 42.057 42.222 86.8%
Monopole Reinforcement_v1.4.8 Page 4 of 13

Tower Engineering Professionals, Inc.
326 Tryon Road |Raleigh, NC 27603-3530] Office: {919) 661-6351[Fax: (919) 661-6350| www.tepgroup.net
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Elevation: 28.00-ft

Westbrook / Orsina (BU 876384)

TEP #:
Analysis:
Check:

25589.31758
GJS 4/24/2015
JLK 4/24/2015

Loads Pole Info
Axial: 27.0k OD: 38.30in 30
Moment:  1,980.6 k-ft t: 0.3750in
Shear: 219k Pole Ag: 45.14 in?
Torsion: 0.3 k-ft Pole I 8,203.4in*
Equivalent Loads to Pole Controlling
Axial: 176k Angle: 19.95°
Moment: 1,530.5 k-ft lg: 12,478.8 in*
Shear: 14.3k Ag: 69.14 in?
Torsion: 0.3 kft
Shear Flow Minimum 30 30
Controlling Mod: 4 Angle: 60.00°
q: 0.194 k/in lyn: 10,574.8 in®
Bolt/Weld Cap:  30.0 k/bolt tepe: 0.4877 in
Max Spacing: 154.27 in
Stitch: 16.00in
Capacity: 10.4%
-30
Pole Segment: L4, F, = 65 ksi I
POLE CAPACITY
Angle Ycont 1 Oa Op Fa Fa .
Capacit
©) (in) (in%) (ksi) (ksi) (ksi) (ksi) R
65.40 19.39 10615.5 0.391 43.421 52.000 52.000 84.3%
MODIFICATION CAPACITIES
Mod Angle Yeont | as oy Fr Fc 3
# [« t
Number ) (in) (in%) (ksi) (ksi) (ksi) {ksi) apacity
1 1 199.95 18.47 12478.8 0.391 35.180 42.057 42.222 84.6%
1 2 280.05 18.47 12478.8 0.391 35.180 42,057 42,222 84.6%
3b 1 19.95 18.47 12478.8 0:391 35.180 42.057 42.222 84.6%
3b 2 100.05 18.47 12478.8 0.391 35.180 42,057 42.222 84.6%
Monopole Reinforcement_v1.4.8 Page 5 of 13

Tower Engineering Professionals, Inc.
326 Tryon Road | Raleigh, NC 27603-3530| Office: (919) 661-6351|Fax: (919) 661-6350] www.tepgroup.net
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Elevation: 32.00-ft

Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GJS 4/24/2015
Check: JLK 4/24/2015

Loads
Axial: 25.8k
Moment: 1,893.5 k-ft
Shear: 21.7k
Torsion: 0.3 k-ft

Pole Info

0D: 37.42in
t: 0.3750in
Pole Ag: 44.09 in?
Pole lg: 7,642.1in*

30

Equivalent Loads to Pole Controlling
Axial: 15.4 k Angle: 14.05°
Moment:  1,212.4 k-f Ig: 13,172.2in*
Shear: 12.9k Ag: 74.09 in?
Torsion: 0.3 k-ft
Shear Flow Minimum 30 30
Controlling Mod: 4 Angle: 60.00°
a:  0.194k/in tyn: 11,945.1 in®
Bolt/Weld Cap:  30.0 k/bolt e 0.5968 in
Max Spacing: 154.29in
Stitch: 16.00 in
Capacity: 10.4%
-30
| Pole Segment: L4, F, = 65 ksi J
POLE CAPACITY
Angle Ycont 1 Oa Op Fa Fg .
Capacit:
) (in) (in%) (ksi) (ksi) (ksi) (ksi) pacity
66.65 20.52 11977.0 0.349 38.929 52.000 52.000 75.5%
MODIFICATION CAPACITIES
Mod Angle Yeont | Oy [ Fr Fe i
# Capacit:
Number ) (in) (in*) {ksi) (ksi) (ksi) (ksi) apacity
1 1 185.20 18.23 13531.3 0.349 30.616 42.057 42.222 73.6%
1 2 294.80 18.23 13531.3 0.349 30.616 42,057 42.222 73.6%
3a 1 240.00 17.65 11945.1 0.349 33.578 42.057 42.222 80.7%
3b ol 14.05 19.71 13172.2 0.349 34.008 42,057 42.222 81.7%
3b 2 105.95 19.71 13172.2 0.349 34.008 42,057 42.222 81.7%
Monopole Reinforcement_v1.4.8 Page 6 of 13

Tower Engineering Professionals, Inc.
326 Tryon Road |Raleigh, NC 27603-3530] Office: (919) 661-6351|Fax: (919) 661-6350 | www.tepgroup.net
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Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GJS 4/24/2015
Elevation: 33.00-ft Check: JLK 4/24/2015
Loads Pole Info
Axial: 255k QD: 37.19in
Moment: 1,871.9 k-ft t: 0.3750in
Shear: 216k Pole Ag: 43.82 in?
Torsion: 0.3 kft Pole Ig: 7,505.9 in*
Equivalent Loads to Pole Controlling
Axial: 18.1k Angle: 120.00°
Moment: 1,299.0 k-ft lg: 10,816.0in*
Shear: 153k Ag: 61.82in?
Torsion: 0.3 kft
Shear Flow Minimum 30 30
Controlling Mod: 4 Angle: 298.00°
q:  0.229k/in Iy 10,816.0 in*
Bolt/Weld Cap:  30.0 k/bolt teer: 0.548110n
Max Spacing: 131.17in
Stitch: 16.00 in
Capacity: 12.2%
-30
I Pole Segment: L4, Fy = 65 ksi I
POLE CAPACITY
Angle Ycont 1 Oa Op Fa Fg .
C t
) {in) (in*) (ksi) (ksi) (ksi) (ksi) apacity
110.00 18.89 10816.0 0.413 35.241 52.000 52.000 76.3%
MODIFICATION CAPACITIES
Mod Angle Yconr I O Og Fy Fc .
# C it
Number ) (in} {in% (ksi) (ksi) (ksi) (ksi) apacity
3a 1 240.00 19.10 10816.0 0.413 39.661 42.057 42,222 95.3%
3b 0.00 19.10 10816.0 0.413 39.661 42.057 42.222 95.3%
3b 120.00 19.10 10816.0 0.413 39.661 42.057 42222 95.3%
Monopole Reinforcement_v1.4.8 Page 7 of 13
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Elevation: 48.50-ft

Westbrook / Orsina (BU 876384)
TEP #: 25589.31758
Analysis: GIS 4/24/2015
Check: JLK 4/24/2015

Loads Pole Info
Axial: 20.9k OD: 34.51in 30
Moment:  1,545.7 kft t: 0.37501n
Shear: 20.5k Pole Ag: 40.63 in?
Torsion: 0.3 k-ft Pole Ig: 5,982.9in*
Equivalent Loads to Pole Controlling
Axial: 14.5k Angle: 120.00°
Moment:  1,045.1 k-ft lg: 8,848.4in*
Shear: 14.2 k Ag: 58.63 in?
Torsion: 0.3 k-ft
Shear Flow Minimum 30 20
Controlling Mod: 4 Angle: 111.90°
q: 0.246 k/in Iy 8,848.4 in®
Bolt/Weld Cap:  30.0 k/bolt e 0.5639 1N
Max Spacing: 121.76in
Stitch: 16.00 in
Capacity: 13.1%
-30
[ Pole Segment: L3, Fy = 65 ksi
POLE CAPACITY
Angle Ycont 1 -1 Og Fa Fg }
Capacit
©) (in) (in*) (ksi) {ksi) (ksi) (ksi) pacty
130.00 17.53 8848.4 0.357 36.752 52.000 52.000 71.4%
MODIFICATION CAPACITIES
Mod Angle Yeont | Oy Op Fr Fc i
# Capacit
Number B (in) (in?) (ksi) {ksi) {ksi) {ksi) apacity
3a 1 240.00 17.76 8848.4 0.357 37.222 42.057 42,222 89.4%
3b 1 360.00 17.76 8848.4 0.357 37.222 42.057 42,222 89.4%
3b 2 120.00 17.76 8848.4 0.357 37.222 42.057 42.222 89.4%
Monopole Reinforcement_v1.4.8 ) Page 8 of 13
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Elevation: 63.00-ft

Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GJS 4/24/2015
Check: JLK 4/24/2015

Loads
Axial: 17.5k
Moment:  1,256.6 k-ft
Shear: 19.4k
Torsion: 0.3 k-ft

Pole Info

OD: 31.30in
t: 0.3750in
Pole Ag: 36.81in?
Pole Ig: 4,449.2 in*

30 -

Equivalent Loads to Pole Controlling
Axial: 11.7 k Angle: 120.00°
Moment: 819.2 k-ft lg: 6,825.0in*
Shear: 13.0k Ag: 54.81in?
Torsion: 0.3 k-ft
Shear Flow Minimum 30 30
Controlling Mod: 5 Angle: 120.20°
q: 0.276 k/in I 6,825.0 in*
Bolt/Weld Cap:  30.0 k/bolt teee: 0.587210n
Max Spacing: 108.84 in
Stitch: 16.00 in
Capacity: 14.7%
-30
Pole Segment: L3, Fy = 65 ksi ]
POLE CAPACITY
Angle Ycony 1 Oa Og Fa Fg Capacit
) (in) (in*) (ksi) {ksi) {ksi) (ksi) .
110.00 15.90 6825.0 0.319 35.135 52.000 52.000 68.2%
MODIFICATION CAPACITIES
Mod Angle Yeont | Gpa gy Fr Fec .
# C it
Number ) fin) (in%) flsi (ksi) (ks (ki) e
4 1 0.00 16.15 6825.0 0.319 35.686 42.057 42,222 85.6%
4 2 120.00 16.15 6825.0 0.319 35.686 42.057 42.222 85.6%
4 3 240.00 16.15 6825,0 0.319 35.686 42,057 42.222 85.6%
Monopole Reinforcement_v1.4.8 Page 9 of 13
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Elevation: 83.00-ft

Westbrook / Orsina (BU 876384)

TEP i#:
Analysis:
Check:

25589.31758
GJS 4/24/2015
JLK 4/24/2015

Loads
Axial: 13.0k
Moment: 884.1 k-ft
Shear: 17.8k
Torsion: 0.4 k-ft

Pole Info

OD: 26.88in
t: 0.3750in
Pole Ag: 31.55in?
Pole Ig: 2,799.6 in®

30

Equivalent Loads to Pole Controlling
Axial: 9.1k Angle: 120.00°
Moment: 600.3 k-ft lg: 4,123.1in*
Shear: 12.5k Ag: 45.05in?
Torsion: 0.4 k-ft
Shear Flow Minimum 30 30
Controlling Mod: 6 Angle: 109.60°
q: 0.271 k/in Iyt 4,123.1in%
Bolt/Weld Cap:  30.0 k/bolt terr: 0.56430n
Max Spacing: 110.68 in
Stitch: 20.00in
Capacity: 18.1%
-30
| Pole Segment: L3, Fy = 65 ksi
POLE CAPACITY
Angle Ycont 1 Ca Op Fa Fg 5
Capacit
) {in} (in%) (ksi) (ksi) (ksi) (ksi) apacty
110.00 13.65 4123.1 0.288 35.136 52.000 52.000 68.1%
MODIFICATION CAPACITIES
Mod Angle Yeont | s [ Fr Fe 3
# C it
Number ) (in) (in®) (ksi) (ksi) (ksi) (ksi) i
5 1 0.00 13.94 4123.1 0.288 35.869 38.419 38.519 94.1%
5 2 120.00 13.94 41231 0.288 35,869 38.419 38.519 94.1%
5 3 240.00 13.94 4123.1 0.288 35.869 38.419 38.519 94.1%

Monopole Reinforcement_v1.4.8
Tower Engineering Professionals, Inc.
326 Tryon Road |Raleigh, NC 27603-3530] Office: (919) 661-6351|Fax: (919) 661-6350| www.tepgroup.net
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Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GIS 4/24/2015
Elevation: 91.92-ft Check: JLK 4/24/2015
Loads Pole Info
Axial: 109 k OD: 25.53in 30
Moment: 728.4 k-ft t: 0.3125in
Shear: 17.1k Pole Ag: 25.01 in?
Torsion: 0.4 kft Pole Ig: 2,009.7 in*
Equivalent Loads to Pole Controlling
Axial: 7.1k Angle: 120.00°
Moment: 456.1 k-ft lg: 3,209.4 in®
Shear: 11.1k Ag: 38.51in?
Torsion: 0.4 k-ft
Shear Flow Minimum 30 30
Controlling Mod: 6 Angle: 113.50°
q: 0.317 k/in Iyt 3,209.4 in*
Bolt/Weld Cap:  30.0 k/bolt et 0.511010n
Max Spacing: 94.54in
Stitch: 20.00in
-30
Pole Segment: L2, Fy = 65 ksi
POLE CAPACITY
Angle Yeont 1 Oa Op Fa Fg :
Capacit
) (in) (in%) (ksi) (ksi) (ksi) (ksi) e
110.00 12.97 3209.4 0.284 35.323 52.000 52.000 68.5%
MODIFICATION CAPACITIES
Mod Angle Ycont I ap, Op Fr Fc .,
# C t
Number ©) {in) (in% (ksi) (ksi) {ksi) (ksi) apacity
5 1 0.00 13.27 3209.4 0.284 36.129 38.419 38.519 94.8%
5 2 120.00 13.27 3209.4 0.284 36.129 38.419 38.519 94.8%
5 3 240.00 13.27 3209.4 0.284 36.129 38.419 38.519 94.8%

Monopole Reinforcement_v1.4.8

Tower Engineering Professionals, Inc.
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Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GIS 4/24/2015
Elevation: 108.50-ft Check: JLK 4/24/2015
Loads Pole Info
Axial: 8.1k 0D: 21.86in 30
Moment: 455.7 k-ft t: 0.3125in
Shear: 15.8k Pole Ag: 21.37 in?
Torsion: 0.4 k-ft Pole I: 1,252.9 in*
Equivalent Loads to Pole Controlling
Axial: 8.1k Angle: 10.00°
Moment: 455.7 k-ft lg: 1,252.8in*
Shear: 15.8k Ag: 21.37 in?
Torsion: 0.4 k-ft
Shear Flow N/A Minimum 30 30
Angle: 0.00°
lynt 1,252.9 in?
te: 0.3125i0n
-30
Pole Segment: L2, Fy = 65 ksi [
POLE CAPACITY
Angle Ycont | [ Op Fa Fa )
©) {in) " (in%) (ksi) {ksi) (ksi) (ksi) Capacity
10.00 11.10 1252.9 0.381 43.460 52,000 52.000 93.9%
MODIFICATION CAPACITIES
Mod Angle Yeont | O, Cp Fr Fc i
Number # ) {in) (in*) (ksi) (ki) (ki) (ksi) SR

Monopole Reinforcement_v1.4.8
Tower Engineering Professionals, Inc.
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Westbrook / Orsina (BU 876384)

TEP #: 25589.31758
Analysis: GlIS 4/24/2015
Elevation: 136.29-ft Check: JLK 4/24/2015
Loads Pole Info
Axial: 3.3k 0oD: 16.07 in 30
Moment: 67.7 k-ft t: 0.1875in
Shear: 9.8k Pole Ag: 9.45 in?
Torsion: 0.0 k-ft Pole Ig: 301.3in*
Equivalent Loads to Pole Controlling
Axial: 3.3k Angle: 10.00°
Moment: 67.7 k-ft lg: 301.3in*
Shear: 9.8k Ag: 9.45in?
Torslon: 0.0 k-ft
Shear Flow N/A Minimum 30 30
Angle: 0.00°
Iun: 301.3 in*
tee 0.18750n
-30
Pole Segment: L1, F, = 65 ksi
POLE CAPACITY
Angle Ycont I Oa Op Fa Fq .
) {in) {in%) (ksi) (ksi) (ksi) (ksi) Capacity
10.00 8.16 301.3 0.346 22.005 52.000 52.000 43.0%
MODIFICATION CAPACITIES
Mod Angle Veont 1 ap, ag Fr Fe i
Number ! ) {in) (in*) (ki) (ksi) (ks) (ksi) i

Monopole Reinforcement_v1.4.8
Tower Engineering Professionals, Inc.

Page 13 of 13
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Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

Pole Manufacturer:|

Other

Anchor Rod Data

TIA Rev F
Site Data Reactions
BU#: 876384 Moment:| 2617  |ft-kips
Site Name: Westbrook / Orsina Axial: 35 Kips
App #: 244207 Rev. 3 Shear: 24 kips

IFNO stiffeners, Criteria:

| AISC ASD |<-Only Appicable to Unstiffened Cases

Qty: 12
Diam: 2.25 in
Rod Material:| A615-J Anchor Rod Results Stiffened
Strength (Fu): 100 ksi Maximum Rod Tension: 194.6 Kips Service, ASD
Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle: 53 in Anchor Rod Stress Ratio: 99.8% Pass
Plate Data
Diam: 59 in Base Plate Results Flexural Check Stiffened
Thick: 1.75 in Base Plate Stress: 59.3 ksi Service, ASD
Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75*Fy*ASIF
Single-Rod B-eff:]  11.77 _|in Base Plate Stress Ratio: 98.9% Pass Y.L. Length:
N/A, Roark

Stiffener Data (Welding at both sides)

Config: 1 i Stiffener Results
Weld Type:| Groove Horizontal Weld : 73.3% Pass
Groove Depth:[ 0.375 [|in™** Vertical Weld: 55.5% Pass
Groove Angle: 45 degrees Plate Flex+Shear, fb/Fb+(fv/Fv)"2: 26.8% Pass
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)*2: 74.2% Pass
Fillet V. Weld:|  0.375 _[in Plate Comp. (AISC Bracket): 80.9% Pass
Width: 7 in
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: 16.7% Pass
Notch: 0.75 in
Grade: 50 ksi
Weld str.: 70 ksi
Pole Data
Diam: 44.5 in
Thick:] __0.375 |in ~ " e
Grade: 65 Ksi
# of Sides: 18 "0" IF Round =
Fu 80 ksi .
Reint. Fillet Weld 0 "0" if None %
Stress Increase Factor ?

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
“* Note; for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

CClplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 4/23/2015



JOB: Westbrook / Orsina (BU 876384); TEP No. 25589.31758
SHEET NUMBER: 1 OF 2
TOWER i T
SNGINEER NG CALCULATED BY: GJS DATE 4/23/2015
| oressionALS CHECKED BY: JLK DATE _ 4/23/2015
Pad and Pier Foundation for Monopole - TIA-222-F
Q,, ALLOWABLE SOIL PRESS. (ksf) 4 F'c (ksi) 4
NET or GROSS| NET F'y (ksi) 60
SOIL DENSITY (pcf) 100
Base Reactions LC1: Maximum Wind Base Reaction LC 2: Ice Wind + Ice
M, MOMENT (k)] 2617.0 M (k-ft) 713.0
P, TOTAL DOWNLOAD ()]  35.0 P; (k) 46.0
H, HORIZONTAL SHEAR (k) 24.0 H ) 6.0
Soil depth | Soil depth Pier . .
L () B (tt.) t () to TOP of | to BOT. of | dia./width P";’ He:tght’ Pier Shape
Try: mat (ft.) mat (f1.) (ft.) (cuft.)
28 28 3 2 5 6.00 3.00 Square
W, Weight of Mat () =] 352.8 Concrete Vol. (cuyd)]  91.11
W, Weight of Pier (k) = 16.2
Ws, WEIGHT OF SOIL (k) = 149.6
CHECK DESIGN CRITERIA
CHECK STABILITY: LCA LC2
Mst=P * (L/2) + (Vf+s * L/2) = 7750.4 k-ft 7904.4 k-ft
Mot = M+H*(t+h) = 2761.0 k-ft 749 Kk-ft
SF =Mot/Mst = 281 >15 10.55 > 1.5 Capacity: 53.4%
CHECK BEARING PRESSURE LC1 LC2
P=P;+ Wi+ Ws= 553.6 k 564.6 k
e=M/P= 4,99 ft 1.33 ft
L/6 = 4,67 ft 4.67 ft
Width of Wedge, L' = 27.04 ft 28.00 ft
0 Deg Wind: Qmax = 0.96 ksf 0.42 ksf
45 Deg Wind: Qmax = 1.32 ksf 0.51 kst Capacity: 32.9%




JOB: Westbrook / Orsina (BU 876384); TEP No. 25589.31758

\ SHEET NUMBER: 2 OF 2
TOWER ; A ic —————
ENGINEERING CALCULATED BY: GJS DATE 4/23/2015
PROFESSIONALS CHECKED BY: JLK DATE 4/23/2015
CHECK ONE WAY SHEAR
Vu= 376.8 k
Ve = 1020.0 k Capacity:

CHECK TWO WAY SHEAR: PUNCHING + UNBALANCED MOMENT

Vy= 34.9 psi
pVe= 189.7 psi Capacity:

CALCULATE REINFORCING REQUIRED

F'c = 4.0 ksi F'y = 60.0 ksi
Temp & Shrinkage reinforcing, A emp =]0.39 in*2/t (ACI 318 Sec. 10.5.4)
BOTTOM REINFORCING Bar Size = 8
Bar Spacing, c-c: 12.3
d= 31.5in.
Mu=| 588.3 in-k/ft |

£ Mn=0.9"As*Fy*d(1-0.59"As*Fy/(b*d*F'c))

Solution: As,req = 0.35 in"2/ft

Check, As =] 0.77 in"2/it Capacity:
TOP REINFORCING Bar Size = 8
Bar Spacing, c-c: 13.8
d= 31.5in.
Mu=| 462.6 in-k/ft

#Mn=0.9*Ag*Fy*d(1-0.59*As"*Fy/(b*d*F'c))
Solution: As,req=] 0.27 in"2/ft Asreq < Asit Use As.t
Bar Spacing, c-c:

Check, As =| 0.69 in*2/ft Top Reinforcing 0.K. Capacity:

36.94%

18.41%

45.06%

39.70%



/ cwen PASS  PASS Westbrook / Orsina (BU 876384)
PG AONALS Results Summary; LC1 LC2 TEP#:  25589.31758
Soil Interaction: N/A N/A Analysis: GJS  4/23/2015
Drilled Caisson Tool - Pier Check Foundation Structural: 44.0% 11.9% Check: JLK  4/23/2015
Code Revisions:  TIA-222-F AC| 318-02 Tower Type: Monopole
LC1 Lc2 Shaft Information
Moment: 2,689.00 731.00 kip-ft Diameter: 6.00 ft
Axial (download): 35.00 46.00 kip Projection: 1.00 ft
Shear: 24.00 6.00 kip Caisson Length: 3.00 ft
Axial (uplift): kip f'c: 4.000 ksi
Max c: 0.003 infin
Cage 1 Reinforcement Cage 2 Reinforcement
Tie Bar Size: 4 {fy = 60.0 ksi) Cage Diameter: 53.00 in
Clear Cover to Tie: 450 in (Cage @ = 61.00in) Offset Angle: 0.0 degrees
Tie Bar Spacing: 10.00 in Vertical Bar Size: Other > Anet= 3.25
Vertical Bar Size: 8 Vertical Bar Qty: 12 (p =0.958%)
Vertical Bar Quantity: 30 {p =0.582%) Cage 2 resists compression? No
fy: 60.0 ksi Effective Cage Depth: 3 ft
E: 29,000 ksi fy: 75 ksi
E: 29,000 ksi



T O W E R

Westbrook / Orsina (BU 876384)

tnltl?:ﬁm;lt:::m TEP #: 25589.31758
Analysis:  GIS 4/23/2015
Reinforcement Capacity Check: JLK 4/23/2015

-3

LC1 Lc2
Vu= 312 31.2  kip
Vc= 517.2 517.9 kip
fy,tie= 60.0 Vs= 159.2 159.2 kip
¢vn= 507.3 507.8 kip

Capacity [ 6:2% | 6.1% |
PASS PASS
LC1 LCc2
Mu= 34957 950.3 kip-ft

éMn = 7952.4 7972.3 kip-ft

Capacity =

PASS PASS



TEWEH
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Westbrook / Orsina (BU 876384)

IO EHOMALS TEP #: 25589.31758
Analysis:  GJS 4/23/2015
Reinforcement Capacity, continued Check: JIK 4/23/2015
1L
o
]
1.5 A
[ J
® ®
0.5 4
[ [ J
=35 3|5

LC1 LC2

Mu= 0.0 0.0  kip-ft

&Mn = 3283.9 3315.3 kip-ft
Capacity =| 0.0% | 0.0% |

PASS PASS



April 24, 2015

150-ft Monopole Tower Structural Modification Analysis CCI BU No 876384
TEP Project Number 25589.31758, Application 244207, Revision 3 Page 10
APPENDIX D

STRUCTURAL DESIGN DRAWINGS

tnxTower Report - version 6.1.4.1
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