Ro bi n Son + 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

July 12, 2017

Melanic A. Bachman, Esq.
Executive Director/Staff Attorney
Connecticut Siting Council

10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
363 Riversville Road, Greenwich, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco™) currently maintains twelve (12)
antennas at the 142-foot level of the existing 160-foot tower at 363 Riversville Road in
Greenwich, Connecticut (the “Property”). The tower is owned by Crown Castle (“Crown”). The
Council approved Cellco’s use of this tower in 1995. Cellco now intends to replace three (3) of
its existing antennas with three (3) model QUAD656C0000x, 700 MHz antennas, at the 142-foot
level on the tower. Cellco also intends to install six (6) remote radio heads (“RRHs”) behind its
antennas. Included in Attachment 1 are specifications for Cellco’s replacement antennas and
RRHs.

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 Peter Tesei, Greenwich First
Selectman; Katie Deluca, Director of Planning and Zoning; Crown, the owner of the tower; and
The Greenwich Council, Boy Scouts of America, Inc., the owner of the Property.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).

1. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s replacement antennas and RRH’s will be located at the 142-foot level
on the 160-foot tower.
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2 The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

B 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 worst-case General Power Density table for Cellco’s modified
facility is included in Attachment 2.

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

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

A copy of the parcel map and property owner information is included in Attachment 4. A
Certificate of Mailing verifying that this filing was sent to municipal officials and the owner of
the Property is included in Attachment 5. A copy of the stamped Certificate of Mailing will be
forwarded to the Council upon receipt.

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,

(e P

Kenneth C. Baldwin

Enclosures

Copy to:
Peter Tesei, Greenwich First Selectman
Katie DeLuca, AICP, Director of Planning and Zoning
The Greenwich Council, Boy Scouts of America Inc.
Crown Castle
Tim Parks, Verizon Wireless
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ANTENNA SOLUTIONS

%A"‘Phe“' 696-900 / 696-900 MHz

QUAD656C0000x
Twin Band | Quad Port | Panel Antenna | (2x) X-Pol | 65°/65° | 15.0/15.0 dBi | Variable Tilt

¢ Twin band, quad-port panel antenna with variable electrical tilt
* 4x4 MIMO
o Patented internal RET actuator adds no additional length to the antenna

Ordering Options. : | Model Number
When ordering, replace “x” in the model number with one of the options listed below.-_ _
Manu;l Electrical Tilt N - . C_).UAD656C(_)000M_ - -
Remo; Electrical Tilt AISG VZT/-SGFP with an MDCU RE?Actuator ] (_2UAD656C0060G_ - -
Remote Electrical Tilt AISG v2.0 / 3GPP with anT/IDEJ RET Ac_tua;or QUADEé-CadOO_L o -
Mounting bracket kits and other accessories are ;d;re_d separately. - -
Electrical Characteristics 3 (2x) 696-900 MHz
_Frequen;-;\-ds_. B } —692806 MHz" N | - _-_802-900_M|-|-Z
P;a;zati;n B = - a (2;) ;5" {Quad-Pol) R R
-Hc;zontal Beamwidth ) o o 67° o ;6:
Vertical Beamwidth : o - 13.6° | 12.4°
Gain - R | B 14.5 dBi . 15.0 dBi
- E;ct_rical Dow;ti It - - R 0-I1 2°
Impedance - N 500
_VSVVR o [ <1.5:1
Upper Sidelobe Suppression : N . 18dB 18 dB .
Front-to-Back Rati:) - >25dB > ES_dB
Inband Isolati_on 25 dg
Isolation Between Bands 28 dB -
IM3 (2x20W carrier) <-153 dBc -
Input Power (4% 500_W
Total Number of Connectors B Antennas has t'v_co;\ectors located at the bottom
696-900 MHz - (_2x) 7/16-DI§ Female

Connectors Per Band — S

696-900 MHz (2x) 7/16-DIN Female

D;)Iexed : _ I . : No :

Lightning Protection B Direct Ground .

Operating Tem_perat:e_ o -40°_to +60° (; (-40° to +1t_10° F)

Tllechanical Ch;rac_te_ri_s-tics el 0 oA
- Dimensions (Length x Width x Depth) ol ol 1889 x 520 x 1_82 _mm— 1 74.4 x20.5 x 7_.2 in -

Depth with Z-Brackets . : 227 mrr: . : 8.9 in_

Weight without Mounting Brackets: MET | - 54.5 kg N 54.0 |bs

Weight without Mounting Brackets: RET 248 kg I 54.7 lbs

Survival Wind Speed >241 km/hr >150 mph
- o - Front : 0.98 m? 10.6 ft?

Wind Area i

Side 0.34 m? 37 f?
Wind Loads Front 1200 N 270 Ibf
(160 km/hr or 100 mph) Side 415 N 93 [bf

Quoted performance parameters are provided to offer typical, peak or range values only and may vary as a result of normal testing, manufacturing and operational conditions. Extreme
operational conditions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements to products may be made without notice.
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ANTENNA SOLUTIONS

g Amphenol 696-900 / 696-900 MHz

QUAD656C0000x

Twin Band | Quad Port | Panel Antenna | (2x) X-Pol | 65°/65° | 15.0/ 15.0 dBi | Variable Tilt

Electrical Downtilt Control

Electrical downtilt for each band can be controlled separately. Tilt indicator(s) are covered by removable transparent cap(s).

Manual Electrical Tilt (MET) Control A colored knob at the end of the tilt indicator allows change of the tilt without need of a tool. The knob color is
identical to the corresponding connector ring color. To access the knob, remove the cap by turning it counter-
clockwise. It is re-installed by opposite rotation. Do not remove the transparent cap(s) from the antenna.

Remote Electrical Tilt (RET) Control The remote control of the electrical tilt is managed by either a Multi-Device Control Unit (MDCU) or a Mutti-Device
Dual Unit (MDDV) inserted in the bottom of the antenna. A single actuator individually controls the tilt of each band (no
need for daisy chain cables between the bands). This module does not add any additional length to the antenna. For
RET control, the transparent caps must be in place and locked. The tilt angle indicators always remain visible and the
antenna still has manual tilt control {(manual override).

RET Actuator Select one of the following RET actuators when ordering this antenna.

The MDCU is an electronic module that allows the remote control of the
Multi-Device Control Unit (MCDU) electrical downtilt (RET) in Amphenol antennas with factory embedded
motors. The MDCU is factory installed. Refer to ordering options.

The MDDU allows two separate RET Controllers to independently
drive the RETs in Amphenol antennas with factory installed motors (for
antenna sharing). The MDDVU is factory installed. Refer to ordering
options.

Multi-Device Dual Unit (MDDU)

Important Installation Instructions In order to operate RET control, the transparent caps covering the tilt adjustment indicators must be engaged and
A locked. Do not cut them from the antenna.

Do not install the antenna with the connectors facing upward.

i\/l;unting Opt_ions Part Number ! Image . Fits Pipe Diameter i Weight

All mounting bracket kits are ordered separately unless otherwise indicated. Sele& from the options listed below. -

3-Point Mounting and Downtilt Bracket Kit 36210008 '{_tl_n - 40-115mm 1.64.5in 69kg 15.21bs
2

Configuration Options

This antenna model cannot be used with Amphenol’s UNICELL 3-sector antenna enclosures.

Quoted performance parameters are provided to offer typical, peak or range values only and may vary as a result of normal testing, manufacturing and operational conditions. Extreme
operational conditions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements to products may be made without notice.

REV110916R www.amphenol-antennas.com 20f4



Amphenol 696-900 / 696-900 MHz

ANTENNA SOLUTIONS

QUAD656C0000x
Twin Band | Quad Port | Panel Antenna | (2x) X-Pol | 65°/65° | 15.0/15.0 dBi | Variable Tilt

Dimensions
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Quoted performance parameters are provided to offer typical, peak or range values only and may vary as a result of normal testing, manufacturing and operational conditions. Extreme
operational conditions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements to products may be made without notice.
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g Amenenol 696-900 / 696-900 MHz

ANTENNA SOLUTIONS

QUAD656C0000x
Twin Band | Quad Port | Panel Antenna | (2x) X-Pol | 65°/65° | 15.0/15.0 dBi | Variable Tilt
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Quoted performance parameters are provided to offer typical, peak or range values only and may vary as a result of normal testing, manufacturing and operational conditions. Extreme
operational conditions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements to products may be made without notice.

REV110916R www.amphenol-antennas.com 40of4



ALCATEL-LUCENT B

Av,x

13 RRH4X30-4R

Alcatel-Lucent B13 Remote Radio Head 4x30-4R is the newest addition of Remote Radio
Head to the extended product line of Alcatel-Lucent’s distributed Base Station solutions,

aimed at facilitating smooth RF site acquisition and related civil engineering.

Supporting 2Tx/4Tx MIMO and 4-way Rx diversity, Alcatel-Lucent B13
RRH4x30-4R allows operators to have a compact radio solution to deploy LTE in
the 700U band (700 MHz, 3GPP band 13), providing them with the means to
achieve high capacity, high quality and high coverage with minimum site
requirements.

The Alcatel-Lucent B13 RRH4x30-4R product has four transmit RF paths, offering
the possibility to select, via software only, 2Tx or 4Tx MIMO
configurations with either 2x60 W or 4x30 W RF output power. It supports
also 4-way Rx diversity and up to 10MHz instantaneous bandwidth.

The Alcatel-Lucent B13 RRH4x30-4R is a near zero-footprint solution and
operates noise free, simplifying negotiations with site property owners and
minimizing environmental impacts.

Its compactness and slim design makes the Alcatel-Lucent B13 RRH4x30-4R easy
to install close to the antenna: operators can therefore locate this Remote Radio
Head where RF design conditions are deemed ideal, minimizing trade-offs
between available sites and RF optimum sites, together with reducing the RF
feeder needs and installation costs.

FEATURES

Supporting LTE in 700 MHz band (700U, 3GPP band 13)

LTE 2Tx or 4Tx MIMO (SW switchable)

Output power: Up to 2x60W or 4x30W

10MHz LTE carrier with 4Rx Diversity

Convection-cooled (fan-less)

Supports AISG 2.0 ALD devices (RET, TMA) through RS485 or RF ports

BENEFITS

Compact to reduce additional footprint when adding LTE in 700U band

MIMO scheme operation selection (2Tx or 4Tx) by software only

Improves downlink spectral efficiency through MIMO4

Increases LTE coverage thanks to 4Rx diversity capability and best in class Rx sensitivity

I M I I 2K X

Flexible mounting options: Pole or Wall

F

4x30W with 4T4R
or
2x60W with 2T4R

Can be switched between
modes via SW w/o site
visit

essccsscscsscsssccnsssenccssecsancescccssssncssscssssecccsA|lCatel-Lucent @



TECHNICAL SPECIFICATIONS

4 duplexed (elther 4T4R or 2T4R by SW)

U700 (C) (3GPP bands 13):
DL: 746 - 756 MHz / UL: 777 - 787 MHz

10MHz — 1 LTE carrier (in 10MHz occupled bandwildth)

10 MHz
2x60W or 4x30W (by SW)

2 dB typ. (<2.5 dB max) — 2 or 4 way Rx diversity

550 x 305 x 230 (21.6” x 12.0” x 9”) (with solar shield)
38 (with solar shield)
26 (57.2) (with solar shield)

-40.5 to -57V at full performance, -38 to -57V with relaxation on power consumption
550W typlcal @100% RF load ( In 2Tx or 4TX mode)

~40°C (-40°F) /+55°C (+131°F)
IP65

Frontal: <200N / Lateral : <150N

4 ports 7/16 DIN female (50 ohms)
VSWR < 1.5

2 CPRI ports (HW ready for Rate7, 9.8 Gbps)
SFP single mode dual fiber

1 AISG2.0 output (RS485)
Integrated Smart Blas Tees (x2)

4 external alarms (1 connector) — 4 RF Tx & 4 RF Rx monitor ports - 1 DC connector (2 pins)
. Pole and wall mounting

3GPP 36.141 / 3GPP 36.113 / GR-1089-CORE / GR-3108-CORE / UL 60950-1 / FCC Part 27

www.alcatel-lucent.com Alcaicl. Lucenl. Alcalel-Lucent and the Alcatel-Lucent
logo are Irademarks of Alcatcl-Lucent. All other trademarks are the property of their
respective owners. The information presented is subject (o change without notice
Alcalel-Lucenl assunics no responsibility for i i ined herein

Capyright € 2014 Alcaiel-Lucent AN Rights Reserved

B13 RRH4x30-4R
ALCATEL-LUCENT DATA SHEET REV0.2 — JUNE 2014

2



ALCATEL-LUCEI

Alcatel-Lucent Band 25 Remote Radio Head 4x30W is the new addition of Remote Radio
Head to the extended product line of Alcatel-Lucent’s distributed Base Station solutions,

aimed at facilitating smooth RF site acquisition and related civil engineering.

Supporting 2Tx/4Tx MIMO and 4-way Rx diversity, Alcatel-Lucent B25
RRH4x30 allows operators to have a compact radio solution to deploy LTE in the
PCS band (1.9 GHz, 3GPP band 25), providing them with the means to achieve
high capacity, high quality and high coverage with minimum site requirements.

The Alcatel-Lucent B25 RRH4x30 product has four transmit RF paths, offering
the possibility to select, via software only, 2Tx or 4Tx MIMO
configurations with either 2x60 W or 4x30 W RF output power. It supports

also 4-way Rx diversity, LTE carriers from 3 MHz up to 20 MHz and up to 65 MHz
instantaneous bandwidth.

The Alcatel-Lucent B25 RRH4x30 is a near zero-footprint solution and operates

noise free, simplifying negotiations with site property owners and minimizing
environmental impacts.

Its compactness and slim design makes the Alcatel-Lucent B25 RRH4x30 easy to
install close to the antenna: operators can therefore locate this Remote Radio
Head where RF design conditions are deemed ideal, minimizing trade-offs

between available sites and RF optimum sites, together with reducing the RF
feeder needs and installation costs.

FEATURES

. Supporting LTE in 1.9 GHz band (PCS, 3GPP band 2 & 25)

. LTE 2Tx or 4Tx MIMO (SW switchable)

° Output power: Up to 2x60W or 4x30W

Ready for 3, 5, 10, 15 or 20MHz LTE carrier operation with 4Rx Diversity

Ready to support up to 4 carriers anywhere in 65MHz instantaneous bandwidth
. Convection-cooled (fan-less)

. Supports AISG 2.0 devices (RET, TMA) through RS485 or RF ports

BENEFITS

Compact to reduce additional footprint when adding LTE in PCS band

MIMO scheme operation selection (2Tx or 4Tx) by software only

Full flexibility for multiple carriers operation over entire PCS spectrum

Improves downlink spectral efficiency and cell edge throughput through MIMO4

Increases LTE coverage thanks to 4-way Rx diversity capability and best in class Rx sensitivity
. Flexible mounting options (Pole or Wall)
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TECHNICAL SPECIFICATIONS

4 duplexed (either 4T4R or 2T4R by SW)

3GPP bands 2 & 25 (PCS-G)
DL: 1930 - 1995 MHz
UL: 1850 - 1915 MHz

 65MHz — Up to 4 LTE carriers (in 40MHz occupied bandwidth)

3, 5, 10, 15 or 20 MHz
2X60W or 4x30W (by SW)

2.0 dB typ. (<2.5 dB max)

2 or 4 way Rx diversity

538 x 304 x 182 (21.2" x 12.0" x 7.2")

30

24 (53)

-40.5 to -57V at full performance, -38 to -57V with relaxation on power consumptton
580W typical @100% RF load

-40°C (-40°F) /+55°C (+131°F)

IP65

Frontal: <200N / Lateral :<150N

4 ports 7/16 DIN female (50 ohms)

VSWR < 1.5 (> 14dB)

2 CPRI ports (HW ready for Rate7 / 9.8 Gbps)
1 AISG2.0 output (RS485), +24V/2A DC power
Integrated Smart Bias Tees (x2)

1 external alarms connector (4 alarms)

4 RF Tx & 4 RF Rx monitor ports

1 DC connector (2 pins)

Pole and wall mounting

3GPP 36.141 / 3GPP 36.113 / GR-1089-CORE / GR-3108-CORE / UL 60950-1 / FCC Part 27

www.alcalel-lucent.com Alcalcl, Lucent, Alcatel-Lucent and the Alcatel-l.ucent
logo are rademarks of Alcatel-Lucent All other nademarks are the property of 1heir

respeclive owners The information presented is subject {o change without notice
Alcalel-Lucent assumes no respansibilily for inact ics d herein
Copyright © 2014 Alcatel-Lucent All Rights Reserved

B25 RRH4x30
ALCATEL-LUCENT DATA SHEET REV1.1 - JANUARY 2015
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Date: February 20, 2017 ' ACOBS"

Charles Trask Jacobs Englnearing Group. Inc.
Crown Castle 5449 Bells Ferry Road
3530 Toringdon Way Suite 300 Acworth, GA 30102
Charlotte, NC 28277 770-701-2500
Subject: Structural Analysis Report
Carrier Designation: Verizon Wireless Co-Locate
Carrier Site Name: West Greenwich
Crown Castle Designation: Crown Castle BU Number: 841290
Crown Castle Site Name: GREENWICH NORTH
Crown Castle JDE Job Number: 424710
Crown Castle Work Order Number: 1364630
Crown Castle Application Number: 378661 Rev. 2
Engineering Firm Designation: Jacobs Engineering Group Inc. Project Number: 1364630
Site Data: 363 RIVERSVILLE ROAD, GREENWICH, Fairfield County, CT

Latitude 41° 3’ 58.6", Longitude -73° 40' 17.4"
160 Foot - Monopole Tower
Dear Charles Trask,

Jacobs Engineering Group Inc. is pleased to submit this “Structural 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 1003470,
in accordance with application 378661, revision 2.

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:

LC7: Existing + Reserved + Proposed Equipment Sufficient Capacity
Note: See Table | and Table |l for the proposed and existing/reserved loading, respectively.

This analysis has been performed in accordance with the 2016 Connecticut State Building Code based upon an
ultimate 3-second gust wind speed of 120 mph converted to a hominal 3-second gust wind speed of 93 mph per
Section 1609.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of Section
1609.1.1. Exposure Category B and Risk Category Il were used in this analysis.

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

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

Structural analysis prepared by: Reviewed by:

¢/

\\\\2"‘0; CONNg, c::f"»

Alexander V. Andres
Structural Engineer

Matthew E. Watkins, P.E.
Engineering Project Manager
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February 20, 2017

160 Ft Monopole Tower Structural Analysis CCI BU No 841290
Project Number 1364630, Application 378661, Revision 2 Page 2

TABLE OF CONTENTS
1) INTRODUCTION

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

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

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

5) APPENDIX A
tnxTower Output

6) APPENDIX B
Base Level Drawing

7) APPENDIX C
Additional Calculations
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February 20, 2017
CCI BU No 841290

160 Ft Monopole Tower Structural Analysis
Page 3

Project Number 1364630, Application 378661, Revision 2

1) INTRODUCTION

This tower is a 160 ft Monopole tower designed by ENGINEERED ENDEAVORS, INC. in April of 2003. The
tower was originally designed for a wind speed of 85 mph per TIA/EIA-222-F.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind
speed of 93 mph with no ice, 50 mph with 0.75 inch ice thickness and 60 mph under service loads, exposure

category B.

Table 1 - Proposed Antenna and Cable Information
Center

: . Number Number| Feed
T::;t;as)’ El:vlgt? o of Ma‘r\ir:ltf?::?: . Antenna Model of Feed | Line |Note
(Ft) Antennas Lines | Size (in)
'I_ 3 alcatel lucent | B13 RRH 4X30 . |
3 alcatel lucent |  RRH2X60-AWS | -
. | QUADG56C0000G W/ |
1400 | 1420 | 3 ampienol Mount Pipe | . - =
' ' | WWX063X19G00 w/ |
- aripienel Mount Pipe _ ‘
1 |  commscope RC2DC-3315-PF-48
Table 2 - Existing and Reserved Antenna and Cable Information
Center
. ; Number Number| Feed
T::;tz?t? EI;ll:t?on of Mallr\:zltf:\'::'t‘:rer Antenna Model of Feed | Line |Note
(ft) Antennas Lines |[Size (in)
3 commscope LNX-6515DS-VTM w/ '
P Mount Pipe
. ERICSSON AIR 21 B2A
3.0 S SrESson | B4P w/ Mount Pipe
‘ i ERICSSON AIR 21 B4A
160.0 3 ericsson B2P w/ Mount Pipe 13 168 1
3 ericsson RRUS 11 B12
3 rfs celwave _ ATMAA1412D-1A20
160.0 ] tower mounts Platform MO;J]nt [LP 1201-
3 | ericsson TME-RRUS-11
153.0 153.0 1 . raycap TME-DC6-48-60-1 8-8F 3/8 1
1 {oWer HeInte Side Arm Mgﬁmt [SO 102-
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Center
. - Number Number| Feed
T:: :It;as)’ EI;;:t?on of Ma?’l':ltfealllt‘:rer Antenna Model of Feed | Line |[Note
(Ft) Antennas Lines |Size (in)
powerwave .
6 technologies 7770.00 w/ Mount Pipe
| owerwave | e £
| 12 R4 : LGP21401 2 7/8 1
| -. echnologies I B 5 3/8
1 Platform Mount [LP 1201-
| tower mounts 1
1490 | 1490 | | | | S
' . HPA-65R-BUU-H6 w/
| 3 | cci antennas ‘ Mount Pipe |
|3 | ercsson | RRUS 11 % Zg o |
l 3 ericsson RRUS 32 B2 I
1 raycap DC6-48-60-18-8F | |
\ 1 antel BXA-70063/8CFx2 w/ ‘
_ Mount Pipe 3 |
s powerwave P65-16-XL-M w/ Mount ‘
technologies | Pipe
1 commscope | RC2DC-3315-PF-48 I
1420 l 3 | alcatel lucent i RRH2X60-PCS
1400 | | WWX063X19G00 w/
! 3 amphenol Mount Pipe
‘ 5 decibel D8844H80II§_-XY w/ Mount| g 1558 | 1
ipe
APL868013-42T0 w/
4 rfs celwave | Mount Pipe |
140.0 1 tower mounts | 1@donm MO;J]nt [LP 1201-
1 tower mounts | Miscellaneous [NA 510-1] | |
| 3 alcatel lucent 1900MHz RRH '
1220 | 3 alcatel lucent 800MHZ RRH
120.0 | APXVSPP18-C-A20 w/ § 1154 1
3 rfs celwave Mount Pipe
120.0 1 tower mounts Platform Mo:J]nt [LP 1201-
3 alcatel lucent TME-1900MHz RRH
119.0 119.0 3 alcatel lucent . TME-800MHZ RRH i i 1
y YOTEt TOLRIS Side Arm Mc:;;mt [SO 102-
73.0 1 gps GPS_A
72.0 | Si - 1 1
72.0 1 tower mounts IS AN M?Tnt Rlerty 2 !
Notes:

1) ' Existing Equipment
2) Reserved Equipment

3) Equipment To Be Removed; Not Considered In This Analysis

tnxTower Report - version 7.0.7.0
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Table 3 - Design Antenna and Cable Information

Center

| - Number Number| Feed

T::;tza? El :::t? o of Malr\r?ltfzg?:rer Antenna Model of Feed | Line

() Antennas Lines |Size (in)

160.0 1600 | 3 | Generic | Panel Directional Antennas | = W=
1500 | 1500 | 12 | Allgon | ALP 11011 - 1 -
140.0 | 1400 | 12 | Aligon | ALP 11011 |- .
1300 | 1300 | 12 |  Algon | ALP 11011 - -

3) ANALYSIS PROCEDURE

Table 4 - Documents Provided

Document Remarks Reference Source
“Z-GEOTECHNICAL REPORTS | WEI Geotechnical Engineers | 5121535 | CCISITES
CTonETrouDMTOU | Weom s cees s | coes
gl /Egg%?\lg:%\és Engineered Endeavors, Inc. 5121536 ~ cCIsITES
4'TOWE5£’/'\"\\,{/"|L¢E”§CTURER | Engineered Endeavors, Inc. 5121537 ‘ CCISITES

3.1) Analysis Method

tnxTower (version 7.0.7.0), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1)
2)

3)
4)

5)

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

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

The configuration of antennas, transmission cables, mounts and other appurtenances are as
specified in Tables 1 and 2 and the referenced drawings.

Specifications of the weld connecting the tower shaft to the base plate have not been provided
to Jacobs and as a result are outside the scope of this report.

Porthole details and weld specifications were not provided to Jacobs prior to this analysis and
as a result are outside the scope of this report.

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

tnxTower Report - version 7.0.7.0
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4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Section . Component . Critical SF*P_allow % o
No. Elevation (ft) Type Size Element P (K) (K) Capacity Pass / Fail
L1 160 - 152 Pole TP30.62x29x0.1875 | 1 -4.58 1135.55 7.4 Pass
L2 ] 152 - 111.29 Pole TP38.86x30.62x0.25 | 2 21.59 | 1934.28 | 394 |  Pass
L3 e Pole TP45.00x37.263x0.3125 | 3 | -2072 | 289294 | 52.0 Pass
L4 |77.42-36.46 Pole | TP5262:432350x04375 | 4 | 4417 | 5028.09 | 455 Pass
L5 | 3646-0 | Pole | TP59x50.3353x0.5 | 5 64.47 | 6604.55 | 46.0 Pass
| | | | | | ESummary|
f | | ] | Pole(L3) | 520 | Pass
l | | | Rating = | 52.0 Pass
Table 6 - Tower Component Stresses vs. Capacity - LC7
Notes Component Elevation (ft) % Capacity Pass / Fail
1 | Anchor Rods 0 _ 41.8 Pass
1 | BasePlate | 0 | 59.7 | Pass
Base Foundation |
1 47. S
! Structural ! 0 : Fas
B i '
1 | Base Foundation 0 | 344 Pass
| Soail Interaction , _

1 | Flange Bolts | 152 9.7 Pass

1 ' Flange Plate | 152 ' 12.4 Pass

Structure Rating (max from all components) = 59.7%

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

4.1) Recommendations

The tower and its foundation have sufficient capacity to carry the existing, reserved and proposed
loads. No modifications are required at this time.

tnxTower Report - version 7.0.7.0
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APPENDIX A
TNXTOWER OUTPUT
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DESIGNED APPURTENANCE LOADING

REACTIONS - 93 mph WIND

TYPE ELEVATION TYPE ELEVATION
Lightning Rod 5/6x4' 160 RRUS 32 B2 149
ERICSSONAIR 21 B4A B2P w/ Mount 160 DC6-48-60-18-8F 149
Pipe (2) APL868013-42T0 w/ Mount Pipe 140
ERICSSONAIR 21 B4A B2P w/ Mount 160 (2) APL866013-42T0 w/ Moun Pipe 140
Pipe \WX063X19G00 w/ Mourt Pipe 140
Eﬁlecssw AIR 21 B4A B2P w/ Mount 160 \WIX063%18G00 w/ Mourt Pipe 140
WWX063X19G00 w/ Mount Pipe 140
Eil:IeCSSONAIR 21 B2A B4P w/ Mount 160 %) DBBMFBOE XY w Mout Pips 10
ERICSSONAIR 21 B2AB4P w/ Mount | 160 BC20C-3315-FF48 140
Pipe RRH2X60-PCS 140
ERICSSONAIR 21 B2A B4P w/ Mount 160 RRH2X60-PCS 140
Pipe RRH2X60-PCS 140
LNX-6515D8-VTM w/ Mount Pipe 160 Platiorm Mount [LP 1201-1] 140
LNX-6515DS-VTM w/ Mourt Pipe 160 QUADB56C0000G w/ Mourt Pipe 140
] LNX-6515DS-VTM w/ Mourtt Pipe 160 QUAD656C0000G w/ Mourt Pipe 140
| ATMAA1412D-1A20 160 QUADS56C0000G w/ Mount Pipe 140
ATMAA14120-1A20 160 VWWX063X19G00 w/ Mourt Pipe 140
ATMAA1412D-1A20 160 \WWX063X19G00 w/ Mount Pipe 140
l J RRUS 11 B12 160 WWX063X19G00 w/ Mount Pipe 140
| RRUS 11 B12 160 B13 RRH 4X30 140
RRUS 11 B12 160 B13 RRH 4X30 140
Platform Mourt [LP 1201-1] 160 B13 RRH 4X30 140
6'x2.4" Pipe Mournt 160 RRH2X60-AWS 140
6'x2.4" Pipe Mount 160 RRH2X60-AWS 140
6'x2.4" Pipe Mount 160 RRH2XBO-AWS 140
TME-DC6-48-60-16-8F 153 RC2DC-3315-PF-48 140
I TME-RRUS-11 153 i [NA510-1] 122
TME-RRUS-11 153 APXVSPP18-C-A20 w/ Mourt Pipe 120
TME-RRUS-11 153 APXVSPP18-C-A20 w/ Mount Pipe 120
Side Amm Mourt [SO 102-3] 153 1900MHz RRH 120
(2) 7770.00 w/ Mount Pipe 149 1900MHz RRH 120
(2) 770,00 w/ Mount Pipe 149 1900MHz RRH 120
(2) 770,00 w/ Mourt: Pipe 149 800MHZ RRH 120
(4) LGP21401 149 | 80oMHEZ RRH 120
(4) LGP21401 149 ___|800MHZ RRH 120 |
(4) LGP21401 149 APXVSPP18-C-A20 w/ Mount Pipe 120
Platlorm Mount [LP 1201-1] 149 Platform Mourt [LP 1201-1] 120
6x2.4" Pipe Mount 149 {3) 6x2.4" Pipe Mount 120
6x2.4" Pipe Mourt 149 (3) 632.4" Pipe Mount 120
O 6x2.4" Pipe Mourt 149 (3) 8x2.4" Pipe Mount 120
” HPA-65R-BUL-H6 w/ Mount Pipe 149 TME-800MHZ RRH 119
I HPA-B5R-BUL-HE w/ Mount Pipe 149 TME-800MHZ RRH 119
HPABSR BLUHS w/ Mourtt Pipe 149 TME-B00MHZ RRH 119
. RRUS 11 149 TME- 1800MHz RRH (85MHz) (i)
RRUS 11 149 TME-1800MHz RRH (65MH2) 119
RRUS 11 149 TME-1900MHz RRH (65MHz) 119
RRUS 32 B2 149 Side Arm Mount [SO 102-3] 119
RRUS 32 B2 149 Side Amm Mount [SO 701-1] 72
GPS_A 72
MATERIAL STRENGTH
~ GRADE | Fy | Fu | GRADE | Fy | Fu |
A572-65 65 ksi [80 ksi 1
TOWER DESIGN NOTES
1. Tower is located in Fairfield County, Connecticut,
2. Tower designed for B to the TIA-222-G Standard.
3. Tower designed for a 93 mph hasic wind in accordance with the TIA-222-G Standard,
4. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase in thickness
with height.
5. Deflections are based upon a 60 mph wind.
| 6, Tower Structure Class Il.
7. Topographic Category 1 with Crest Height of 0.00 ft
ALL REACTIONS 8. TOWER RATING: 52%
ARE FACTORED
AXIAL
102K
SHEAR . MOMENT
9K [ \ 1079 kip-ft
|
TORQUE 0 kip-ft
50 mph WIND - 0.7500in ICE
AXIAL
64K
SHEAR™ . MOMENT
30K \ 3575 kip-ft
TORQUE 1 kip-ft

Jacobs Engineering Group Inc.
5449 Bells Ferry Road
Acworth, GA 30102

Phone: 770-701-2500
FAX: 770-701-2501

' GREENWICH NORTH

Puoiect: BU#B41290 WO#1364630

Giert. Crown Castle D by- Alexander V. Andres 479

DBate- 02/20/17
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-

Tower Input Data

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

D)
2)
3)
4
5)
6)
7
8)
9)
10)
11)
12)
13)
14)
15)
16)

Tower is located in Fairfield County, Connecticut.
Basic wind speed of 93 mph.

Structure Class Il

Exposure Category B.

Topographic Category 1.

Crest Height 0.00 ft.

Nominal ice thickness of 0.7500 in.

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

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

Deflections calculated using a wind speed of 60 mph.
A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.

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

considered.

Options

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals

Distribute Leg Loads As Uniform
Assume Legs Pinned
Vv Assume Rigid Index Plate

Use Moment Magnification v Use Clear Spans For Wind Area

V Use Code Stress Ratios
J Use Code Safety Factors - Guys

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

Escalate Ice V' Bypass Mast Stability Checks

Always Use Max Kz Y Use Azimuth Dish Coefficients

Use Special Wind Profile v Project Wind Area of Appurt.

Include Bolts In Member Capacity Autocalc Torque Arm Areas

Leg Bolts Are At Top Of Section Add I1BC .6D+W Combination
Secondary Horizontal Braces Leg Sort Capacity Reports By Component
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing

SR Members Have Cut Ends

Treat Feed Line Bundles As Cylinder

SR Members Are Concentric

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

Vv Consider Feed Line Torque
Include Angle Block Shear Check
Use TIA-222-G Bracing Resist.
Exemption
Use TIA-222-G Tension Splice
Exemption

Poles

v Include Shear-Torsion Interaction
Always Use Sub-Critical Fiow
Use Top Mounted Sockets

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom
Length Length of Diameter  Diameter

S ft o ft ~ Sides  in in
L1 160.00-152.00 8.00 0.00 18 29.0000  30.6200
L2 152.00-111.29 40.71 542 18 30.6200 38.8600
L3 111.29-77.42 39.29 6.17 18 37.2630  45.0900
L4 77.42-36.46 47.13 7.08 18 43.2359 52.6200
L5 36.46-0.00 43.54 18 50.3353  59.0000

Wall
Thickness
- in_
0.1875
0.2500
0.3125
0.4375

0.5000

Bend
Radius
in__
0.7500
1.0000
1.2500
1.7500

2.0000

tnxTower Report - version 7.0.7.0
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A572-65
(65 ksi)
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Tapered Pole Properties
Section Tip Dia. Area / r C c J Q w w/t
in in? in’ in in in’ in’ in’ in
L1 204474 17.1470 1798.4090 10.2284 14.7320 1220750 3599.1844 85751 47740 25.461
310024 18.1111 2119.1346 10.8035 155550 136.2353 4241.0576 9.0573 5.0591 26.982
L2 31.0024 24.0986 2808.1400 10.7814 155550 180.5302 5619.9750 12.0516 4.9491 19.796
304505 30.6370 5770.1058 13.7066  19.7409 2922922 11547.804 15.3214 6.3994 25.597
3
L3 38.9342 36.6502 6321.0884 13.1174 18,9296 333.9740 12652295 18.3286 6.0083 19.226
5
45.7856 44.4137 11250.554 15.8960 22.9057 491.1679 22515912 22.2111 7.3858 23.635
3 5
L4 45.1503 59.4309 13753.202 15.1934 21.9638 626.1754 27524502 29.7211 6.8395 15.633
7 2
534317 72.4619 24928553 18.5248 - 26.7310 9325723 49889.908 36.2378 8.4911 19.408
3 2
L5 52 5425 79.0886 24815629 17.6915 255703 970.4854 49663911 39.5518 7.9790 15.958
4 8
50.9102 92.8395 40140425 20.7675 29.9720 1339.2642 80333.669 46.4286 9.5040 19.008
8 4
Tower Gusset Gusset Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Bolt  Stitch Bolit
(per face) A, Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft lig in in in in
L1 160.00- 1 1 1
152.00
L2 152.00- 1 1 1
111.29
L3 111.29- 1 1 1
77.42
L4 77.42- 1 1 1
36.46
L5 36.46-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Secto  Component Placement Total Number Start/En Width or Perimete  Weight
r Type Number Per Row d Diamete r
ft Position r plf
R o o in in -
Safety Line 3/8 B Surface Ar 160.00 - 0.00 1 1 0.400 0.3750 0.22
(CaAa) 0.400

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow  Component
or Shield Type
- leg I _
LDF7-50A(1-5/8") A No Inside Pole
LDF2-50(3/8") A No Inside Pole
LDF2-50(3/8") A No Inside Pole

tnxTower Report - version 7.0.7.0

Placement Total
Number

ft ——— —
160.00 - 0.00 13 No lce
1/2" lce

1" ice

153.00-0.00 2 No Ice
1/2" Ice

1" Ice

149,00 - 0.00 2 No Ice

CaAa
_fH
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Weight

_p#f

0.82
0.82
0.82

0.08
0.08

0.08
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Description Face Allow  Component Placement Total CaAn Weight
or Shield Type Number
Leg ft et pif
1/2" Ice 0.00 0.08
1" Ice 0.00 0.08
LDF7-50A(1-5/8") A No Inside Pole 149.00 - 0.00 12 Nolce 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82
WR-VG86ST- A No Inside Pole 149.00 - 0.00 2 Nolce 0.00 0.68
BRDA(7/8") 1/2" Ice 0.00 0.68
1"Ice 0.00 0.68
FB-L98B-034-XXX(3/8) A No Inside Pole 149.00 - 0.00 1 Nolce 0.00 0.06
1/2" Ice 0.00 0.06
1" Ice 0.00 0.06
WR-VG86ST- A No Inside Pole 149.00 - 0.00 2 Nolce 0.00 0.68
BRDA(7/8") 1/2" Ice 0.00 0.68
1" Ice 0.00 0.68
2" Rigid Conduit A No Inside Pole 149.00 - 0.00 1 Nolce 0.00 2.80
1/2" Ice 0.00 2.80
1" Ice 0.00 2.80
LDF7-50A(1-5/8") A No Inside Pole 140.00 - 0.00 18 No lce 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82
HB158-1-08U8-S8J18( A No Inside Pole 140.00 - 0.00 2 Nolce 0.00 1.30
1-5/8) 1/2" Ice 0.00 1.30
1" Ice 0.00 1.30
LDF4-50A(1/2") Cc No Inside Pole 120.00 - 0.00 2 No Ice 0.00 0.15
1/2" ice 0.00 0.15
1" Ice 0.00 0.15
HB114-1-05U3-S3J(1 C No Inside Pole 120.00 - 0.00 3 No Ice 0.00 0.90
1/4) 1/2" Ice 0.00 0.90
1" Ice 0.00 0.90
LDF4-50A(1/2) Cc No Inside Pole 72.00 - 0.00 1 Nolce 0.00 0.15
1/2" Ice 0.00 0.15
1" Ice 0.00 0.15

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ar Ar CaAn CrAa Weight
Sectio Elevation In Face Out Face
n ft ff f ff ft K
L1 160.00-152.00 A 0.000 0.000 0.000 0.000 0.09
B 0.000 0.000 0.300 0.000 0.00
o] 0.000 0.000 0.000 0.000 0.00
L2 152.00-111.29 A 0.000 0.000 0.000 0.000 1.53
B 0.000 0.000 1.527 0.000 0.01
Cc 0.000 0.000 0.000 0.000 0.03
L3 111.29-77.42 A 0.000 0.000 0.000 0.000 1.48
B 0.000 0.000 1.270 0.000 0.01
C 0.000 0.000 0.000 0.000 0.10
L4 77.42-36.46 A 0.000 0.000 0.000 0.000 1.79
B 0.000 0.000 1.536 0.000 0.01
C 0.000 0.000 0.000 0.000 0.13
L5 36.46-0.00 A 0.000 0.000 0.000 0.000 1.60
B 0.000 0.000 1.367 0.000 0.01
C 0.000 0.000 0.000 0.000 0.11
Ii Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar Caha Crha Weight
Sectio Elevation or Thickness In Face Out Face
n_ ft Leg in ff ff N i K
L1 160.00-152.00 A 1.752 0.000 0.000 0.000 0.000 0.09

tnxTower Report - version 7.0.7.0
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Tower Tower Face Ice Ar Ar Caha CaAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in lid g ft g K
B 0.000 0.000 3.103 0.000 0.04
C 0.000 0.000 0.000 0.000 0.00
L2 152.00-111.29 A 1.722 0.000 0.000 0.000 0.000 1.53
B 0.000 0.000 15.546 0.000 0.19
c 0.000 0.000 0.000 0.000 0.03
L3 111.29-77.42 A 1.666 0.000 0.000 0.000 0.000 1.48
B 0.000 0.000 12.934 0.000 0.16
o] 0.000 0.000 0.000 0.000 0.10
L4 77.42-36.46 A 1.584 0.000 0.000 0.000 0.000 1.79
B 0.000 0.000 15.182 0.000 0.18
c 0.000 0.000 0.000 0.000 0.13
L5 36.46-0.00 A 1.410 0.000 0.000 0.000 0.000 1.60
B 0.000 0.000 12.918 0.000 0.15
Cc 0.000 0.000 0.000 0.000 0.11
| Feed Line Center of Pressure B
Section Elevation CPx CP; CPx CPz
Ice Ice
ft in in in in_
L1 160.00-152.00 0.0526 0.0171 0.4347 0.1412
L2 152.00-111.29 0.0526 0.0171 0.4418 0.1435
L3 111.29-77.42 0.0526 0.0171 0.4551 0.1479
L4 77.42-36.46 0.0526 0.0171 0.4532 0.1473
L5 36.46-0.00 0.0526 0.0171 0.4427 0.1438

Shielding Factor Ka

Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No lce Ice
Elev.
L1 1 Safety Line 3/8 152.00 - 1.0000 1.0000
160.00
L2 1 Safety Line 3/8 111.29 - 1.0000 1.0000
152.00
L3 1 Safety Line 3/8 77.42 - 1.0000 1.0000
111.29
L4 1 Safety Line 3/8 36.46 - 1.0000 1.0000
77.42

Discrete Tower Loads

Description Face Offset Offsets: Azimuth Placement CrAa CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g g K
ft -
— e —— — _— — — ft S S — — S ——— —— .
Lightning Rod 5/8x4' C From Leg 0.00 0.0000 160.00 No Ice 0.25 0.25 0.03
0.00 1/2" 0.66 0.66 0.03
2.00 Ice 0.97 0.97 0.04
1" Ice

tnxTower Report - version 7.0.7.0
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Description Face Offset Offsets:  Azimuth Placement Caha CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral f
Vert
ft ft ft g K
ft e
ft —
***160***
ERICSSON AIR 21 B4A A From Leg 4.00 0.0000 160.00 No Ice 6.33 5.64 0.1
B2P w/ Mount Pipe 0.00 1/2" 6.78 6.43 0.17
3.00 Ice 7.21 7.13 0.23
1" lce
ERICSSON AIR 21 B4A B From Leg 4.00 0.0000 160.00 NoIce 6.33 5.64 0.1
B2P w/ Mount Pipe 0.00 1/2" 6.78 6.43 0.17
3.00 Ice 7.21 7.13 0.23
1" Ice
ERICSSON AIR 21 B4A o] From Leg 4.00 0.0000 160.00 No Ice 6.33 5.64 0.11
B2P w/ Mount Pipe 0.00 1/2" 6.78 6.43 017
3.00 Ice 7.21 713 0.23
1" ice
ERICSSON AIR 21 B2A A From Leg 4.00 0.0000 160.00 No Ice 6.33 5.64 0.11
B4P w/ Mount Pipe 0.00 1/2" 6.78 6.43 0.17
3.00 Ice 7.21 7.13 0.23
1" Ice
ERICSSON AIR 21 B2A B From Leg 4.00 0.0000 160.00 Nolce 6.33 5.64 0.11
B4P w/ Mount Pipe 0.00 1/2" 6.78 6.43 0.17
3.00 Ice 7.21 7.13 0.23
1" Ice
ERICSSON AIR 21 B2A C From Leg 4.00 0.0000 160.00 No Ice 6.33 564 0.11
B4P w/ Mount Pipe 0.00 172" 6.78 6.43 0.17
3.00 Ice 7.21 7.13 0.23
1" Ice
LNX-6515DS-VTM w/ A From Leg 4.00 0.0000 160.00 Nolce 11.68 9.84 0.08
Mount Pipe 0.00 1/2" 12.40 11.37 0.17
3.00 Ice 13.14 12.91 027
1" Ice
LNX-6515DS-VTM w/ B From Leg 4,00 0.0000 160.00 Nolce  11.68 9.84 0.08
Mount Pipe 0.00 172" 12.40 11.37 0.17
3.00 Ice 13.14 12.91 0.27
1" Ice
LNX-6515DS-VTM w/ C From Leg 4,00 0.0000 160.00 Nolce  11.68 9.84 0.08
Mount Pipe 0.00 172" 12.40 11.37 0.17
3.00 Ice 13.14 12.91 027
1" lce
ATMAA1412D-1A20 A From Leg 4.00 0.0000 160.00 No Ice 1.00 0.41 0.01
0.00 1/2" 1.13 0.50 0.02
3.00 Ice 1.26 0.59 0.03
1" Ice
ATMAA1412D-1A20 B From Leg 4.00 0.0000 160.00 No Ice 1.00 0.41 0.01
0.00 172" 1.13 0.50 0.02
3.00 Ice 1.26 0.59 0.03
1" ice
ATMAA1412D-1A20 C From Leg 4.00 0.0000 160.00 No Ice 1.00 0.41 0.01
0.00 1/2" 1.13 0.50 0.02
3.00 Ice 1.26 0.59 0.03
1" ice
RRUS 11 B12 A From Leg 4.00 0.0000 160.00 No Ice 2.83 1.18 0.05
0.00 1/2" 3.04 1.33 0.07
3.00 Ice 3.26 1.48 0.10
1" Ice
RRUS 11 B12 B From Leg 4.00 0.0000 160.00 No Ice 2.83 1.18 0.05
0.00 1/2" 3.04 1.33 0.07
3.00 Ice 3.26 1.48 0.10
1" lce
RRUS 11 B12 o] From Leg 4.00 0.0000 160.00 No Ice 2.83 1.18 0.05
0.00 1/2" 3.04 1.33 0.07
3.00 Ice 3.26 148 0.10
1" Ice
Platform Mount [LP 1201- o] None 0.0000 160.00 Nolce 23.10 23.10 2,10
1] 1/2" 26.80 26.80 2.50
Ice 30.50 30.50 2.90
1" Ice
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Description Face Offset Offsets:  Azimuth Placement CaAa CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral f
Vert
ft ft f g K
ft L
ft
6'x2.4" Pipe Mount A From Leg 4.00 0.0000 160.00 No Ice 1.44 1.44 0.03
0.00 1/2" 1.93 1.93 0.04
0.00 Ice 2.30 2.30 0.06
1" Ice
6'x2.4" Pipe Mount B From Leg 4.00 0.0000 160.00 No Ice 1.44 1.44 0.03
0.00 12" 1.93 1.93 0.04
0.00 Ice 230 2.30 0.06
1" Ice
6'x2.4" Pipe Mount C From Leg 4.00 0.0000 160.00 No Ice 1.44 1.44 0.03
0.00 12" 1.93 1.93 0.04
0.00 Ice 230 2.30 0.06
1" Ice
***1 53***
TME-DC6-48-60-18-8F A From Leg 1.50 0.0000 153.00 No Ice 147 1.47 0.02
0.00 172" 1.67 1.67 0.04
0.00 Ice 1.88 1.88 0.06
1" Ice
TME-RRUS-11 A From Leg 1.50 0.0000 153.00 No Ice 2.85 1.53 0.05
0.00 172" 3.08 1.81 0.08
0.00 Ice 3.32 2.10 0.11
1" Ice
TME-RRUS-11 B From Leg 1.50 0.0000 153.00 No lce 2.85 1.53 0.05
0.00 172" 3.08 1.81 0.08
0.00 Ice 3.32 2.10 0.11
1" Ice
TME-RRUS-11 Cc From Leg 1.50 0.0000 153.00 No ice 2.85 1.53 0.05
0.00 1/2" 3.08 1.81 0.08
0.00 Ice 3.32 2.10 0.11
1" Ice
Side Arm Mount [SO 102- (o None 0.0000 153.00 No Ice 3.00 3.00 0.08
3] 1/2" 3.48 3.48 0.11
Ice 3.96 3.96 0.14
1" Ice
***149***
(2) 7770.00 w/ Mount Pipe A From Leg 4.00 0.0000 149.00 Nolce 5.75 4.25 0.06
0.00 12" 6.18 5.01 0.10
0.00 Ice 6.61 571 0.16
1" Ice
(2) 7770.00 w/ Mount Pipe B From Leg 4.00 0.0000 149.00 No Ice 5.75 4.25 0.06
0.00 12" 6.18 5.01 0.10
0.00 Ice 6.61 5.71 0.16
1" Ice
(2) 7770.00 w/ Mount Pipe c From Leg 4.00 0.0000 149.00 No ice 5.75 4.25 0.06
0.00 1/2" 6.18 5.01 0.10
0.00 Ice 6.61 5.71 0.16
1" Ice
(4) LGP21401 A From Leg 4.00 0.0000 149.00 No Ice 1.10 0.21 0.01
0.00 1/2" 1.24 0.27 0.02
0.00 Ice 1.38 0.35 0.03
1" Ice
(4) LGP21401 B From Leg 4.00 0.0000 149.00 Nolce 1.10 0.21 0.01
0.00 1/2" 1.24 027 0.02
0.00 Ice 1.38 0.35 0.03
1" Ice
(4) LGP21401 C From Leg 4.00 0.0000 149.00 No Ice 1.10 0.21 0.01
0.00 12" 1.24 0.27 0.02
0.00 Ice 1.38 0.35 0.03
1" Ice
Platform Mount [LP 1201- C None 0.0000 149.00 Nolce 23.10 23.10 2.10
1] 1/2" 26.80 26.80 2.50
Ice 30.50 30.50 2.90
1" Ice
6'x2.4" Pipe Mount A From Leg 4.00 0.0000 149.00 No Ice 1.44 1.44 0.03
0.00 1/2" 1.93 1.93 0.04
0.00 Ice 2.30 2.30 0.06
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Description Face Offset Offsets:  Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g ff K
ft L]
ft
1" Ilce
6'x2.4" Pipe Mount B From Leg 4.00 0.0000 149.00 No Ice 1.44 1.44 0.03
0.00 172" 1.93 1.93 0.04
0.00 Ice 2.30 2.30 0.06
1" Ice
6'x2.4" Pipe Mount o] From Leg 4.00 0.0000 149.00 No Ice 1.44 1.44 0.03
0.00 12" 1.93 1.93 0.04
0.00 lce 2.30 2.30 0.06
1" ice
HPA-65R-BUU-H6 w/ A From Leg 4.00 0.0000 149.00 NoIce 9.90 8.11 0.08
Mount Pipe 0.00 172" 10.47 9.30 0.16
0.00 Ice 11.01 10.21 0.25
1" Ice
HPA-65R-BUU-H6 w/ B From Leg 4.00 0.0000 149.00 No Ice 9.90 8.11 0.08
Mount Pipe 0.00 1/2" 10.47 9.30 0.16
0.00 Ice 11.01 10.21 025
1" Ice
HPA-65R-BUU-H6 w/ Cc From Leg 4.00 0.0000 149.00 No Ice 9.90 8.11 0.08
Mount Pipe 0.00 1/2" 10.47 9.30 0.16
0.00 Ice 11.01 10.21 0.25
1" lce
RRUS 11 A From Leg 4.00 0.0000 149.00 No Ice 2,78 1.19 0.05
0.00 1/2" 2,99 1.33 0.07
0.00 Ice 3.21 1.49 0.10
1" Ice
RRUS 11 B From Leg 4.00 0.0000 149.00 No Ice 2.78 1.19 0.05
0.00 1/2" 2.99 1.33 0.07
0.00 Ice 3.21 1.49 0.10
1" Ice
RRUS 11 Cc From Leg 4.00 0.0000 149.00 No Ice 278 1.19 0.05
0.00 1/2" 2.99 1.33 0.07
0.00 Ice 3.21 1.49 0.10
1" Ice
RRUS 32 B2 A From Leg 4.00 0.0000 149.00 Nolce 273 1.67 0.05
0.00 172" 295 1.86 0.07
0.00 lce 3.18 2.05 0.10
1" Ice
RRUS 32 B2 B From Leg 4.00 0.0000 149.00 No Ice 273 1.67 0.05
0.00 172" 295 1.86 0.07
0.00 Ice 3.18 2.05 0.10
1" Ice
RRUS 32 B2 C From Leg 4.00 0.0000 149.00 No Ice 273 1.67 0.05
0.00 12" 2,95 1.86 0.07
0.00 ice 3.18 2.05 0.10
1" Ice
DC6-48-60-18-8F A From Leg 4.00 0.0000 149.00 No lce 0.92 0.92 0.03
0.00 1/2" 1.46 1.46 0.05
0.00 Ice 1.64 1.64 0.07
1" Ice
***140***
(2) APL868013-42T0 w/ A From Leg 4.00 0.0000 140.00 No Ice 3.10 4.80 0.02
Mount Pipe 0.00 12" 348 542 0.06
2.00 Ice 3.85 6.04 0.11
1" Ice
(2) APL868013-42T0 w/ B From Leg 4.00 0.0000 140.00 No Ice 3.10 4.80 0.02
Mount Pipe 0.00 12" 3.48 542 0.06
2.00 Ice 3.85 6.04 0.11
1" Ice
WWX063X19G00 w/ A From Leg 4,00 0.0000 140,00 No ice 8.84 7.28 0.06
Mount Pipe 0.00 1/2" 9.41 8.50 0.13
2.00 Ice 9.96 9.47 0.21
1" Ice
WWX063X19G00 w/ B From Leg 4.00 0.0000 140.00 No lce 8.84 7.28 0.06
Mount Pipe 0.00 12" 9.41 8.50 0.13
2.00 Ice 9.96 9.47 0.21
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Description Face Offset Offsets:  Azimuth Placement CaAa CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft lig g K
ﬂ L
_ ft
1" Ice
WWX063X19G00 w/ c From Leg 4.00 0.0000 140.00 No Ice 8.84 7.28 0.06
Mount Pipe 0.00 12" 9.41 8.50 0.13
2,00 ice 9.96 9.47 0.21
1" Ice
(2) DB844HBOE-XY w/ c From Leg 4.00 0.0000 140.00 No Ice 3.30 4.80 0.03
Mount Pipe 0.00 172" 367 5.42 0.07
2.00 ice 4.03 6.04 0.12
1" Ice
RC2DC-3315-PF-48 A From Leg 4.00 0.0000 140.00 No Ice 3.79 2.51 0.03
0.00 1/2" 4.04 272 0.06
2.00 Ice 4.30 294 0.10
1" Ice
RRH2X60-PCS A From Leg 4.00 0.0000 140.00 No Ice 220 1.72 0.06
0.00 172" 2.39 1.90 0.08
2.00 Ice 2.59 2.09 0.10
1" Ice
RRH2X60-PCS B From Leg 4.00 0.0000 140.00 No Ice 2.20 1.72 0.06
0.00 1/2" 2.39 1.90 0.08
2,00 Ice 2.59 2.09 0.10
1" Ice
RRH2X60-PCS C From Leg 4.00 0.0000 140.00 No Ice 2.20 1.72 0.06
0.00 1/2" 2.39 1.90 0.08
2.00 lce 2.59 2.09 0.10
1" Ice
Platform Mount [LP 1201- C None 0.0000 140.00 Nolce 23.10 23.10 2.10
1] 1/2" 26.80 26.80 2.50
ice 30.50 30.50 2.90
1" Ice
QUADB56C0000G w/ A From Leg 4.00 0.0000 140.00 Nolce  13.48 7.33 0.08
Mount Pipe 0.00 172" 14,10 8.55 017
2.00 Ice 14.68 9.50 0.28
1" Ice
QUAD656C0000G w/ B From Leg 4.00 0.0000 140.00 Nolce  13.48 7.33 0.08
Mount Pipe 0.00 1/2" 14.10 8.55 0.17
2.00 Ice 14.68 9.50 0.28
1" Ice
QUAD656C0000G w/ c From Leg 4.00 0.0000 140.00 Nolce  13.48 7.33 0.08
Mount Pipe 0.00 172" 14.10 8.55 017
2.00 Ice 14.68 9.50 0.28
1" Ice
WWX063X19G00 w/ A From Leg 4.00 0.0000 140.00 Nolce 8.84 7.28 0.06
Mount Pipe 0.00 172" 9.41 8.50 0.13
2.00 Ice 9.96 9.47 0.21
1" lce
WWX063X19G00 w/ B From Leg 4.00 0.0000 140.00 Nolce 8.84 7.28 0.06
Mount Pipe 0.00 172" 9.41 8.50 0.13
2.00 Ice 9.96 9.47 0.21
1" Ice
WWX063X19G00 w/ Cc From Leg 4.00 0.0000 140.00 No lce 8.84 7.28 0.06
Mount Pipe 0.00 1/2" 9.41 8.50 0.13
2.00 Ice 9.96 9.47 0.21
1" 1ce
B13 RRH 4X30 A From Leg 4.00 0.0000 140.00 No Ice 2.06 1.32 0.06
0.00 12" 224 1.48 0.07
2.00 Ice 243 1.64 0.09
1" Ice
B13 RRH 4X30 B From Leg 4.00 0.0000 140.00 No Ice 2.06 1.32 0.06
0.00 172" 224 1.48 0.07
2.00 Ice 243 1.64 0.09
1" Ice
B13 RRH 4X30 c From Leg 4.00 0.0000 140.00 No lce 2.06 1.32 0.06
0.00 172" 2.24 148 0.07
2.00 Ice 243 1.64 0.09
1" Ice
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Description Face Offset Offsets:  Azimuth Placement CaAa CrAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft g K
ﬂ o
ﬂ -
RRH2X60-AWS A From Leg 4.00 0.0000 140.00 No Ice 3.50 1.82 0.06
0.00 1/2" 3.76 2.05 0.08
2.00 Ice 403 2.29 0.1
1" lce
RRH2X60-AWS B From Leg 4.00 0.0000 140.00 No Ice 3.50 1.82 0.06
0.00 1/2" 3.76 2.05 0.08
2.00 Ice 4.03 2.29 0.1
1" Ice
RRH2X60-AWS o] From Leg 4.00 0.0000 140.00 No Ice 3.50 1.82 0.06
0.00 1/2" 3.76 2.05 0.08
2.00 Ice 4.03 2.29 0.1
1" Ice
RC2DC-3315-PF-48 Cc From Leg 4.00 0.0000 140.00 Nolce 3.79 2.51 0.03
0.00 1/2" 4,04 272 0.06
2.00 Ice 4.30 2.94 0.10
1" Ice
***120***
APXVSPP18-C-A20 w/ A From Leg 4.00 0.0000 120.00 No Ice 8.26 6.95 0.08
Mount Pipe 0.00 1/2" 8.82 8.13 0.15
2.00 Ice 9.35 9.02 0.23
1" Ice
APXVSPP18-C-A20 w/ B From Leg 4.00 0.0000 120.00 No Ice 8.26 6.95 0.08
Mount Pipe 0.00 12" 8.82 8.13 0.15
2.00 Ice 9.35 9.02 0.23
1" Ice
APXVSPP18-C-A20 w/ C From Leg 4.00 0.0000 120.00 No Ice 8.26 6.95 0.08
Mount Pipe 0.00 12" 8.82 8.13 0.15
2.00 Ice 9.35 9.02 0.23
1" Ice
1900MHz RRH A From Leg 4.00 0.0000 120,00 No Ice 2.49 3.26 0.04
0.00 1/2" 2.70 3.48 0.08
2.00 Ice 291 3.72 0.1
1" Ice
1900MHz RRH B From Leg 4.00 0.0000 120.00 Nolce 2.49 3.26 0.04
0.00 172" 270 3.48 0.08
2.00 Ice 2.91 3.72 0.11
1" Ice
1900MHz RRH o] From Leg 4,00 0.0000 120.00 No ice 2.49 3.26 0.04
0.00 1/2" 2.70 3.48 0.08
2.00 Ice 2.91 3.72 0.11
1" lce
800MHZ RRH A From Leg 4.00 0.0000 120.00 NoIce 213 1.77 0.05
0.00 172" 2.32 1.95 0.07
2.00 Ice 2.51 213 0.10
1" Ice
800MHZ RRH B From Leg 4.00 0.0000 120.00 Nolce 213 1.77 0.05
0.00 1/2" 2.32 1.95 0.07
2.00 Ice 2.51 213 0.10
. 1" Ice
800MHZ RRH Cc From Leg 4.00 0.0000 120.00 No Ice 213 1.77 0.05
0.00 1/2" 2.32 1.95 0.07
2.00 Ice 2.51 213 0.10
1" lce
Miscellaneous [NA 510-1] C None 0.0000 122.00 No Ice 6.00 6.00 0.26
172" 8.50 8.50 0.34
Ice 11.00 11.00 0.42
1" Ice
Platform Mount [LP 1201- C None 0.0000 120.00 Nolce 23.10 23.10 2.10
1] 172" 26.80 26.80 2,50
Ice 30.50 30.50 2.90
1" Ice
(3) 6'x2.4" Pipe Mount A From Leg 4.00 0.0000 120.00 No Ice 1.44 1.44 0.03
0.00 172" 1.93 1.93 0.04
0.00 Ice 2.30 2.30 0.06
1" Ice
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or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g g K
ft L
ft S
(3) 6'x2.4" Pipe Mount B From Leg 4,00 0.0000 120.00 No Ice 1.44 1.44 0.03
0.00 172" 1.93 1.93 0.04
0.00 Ice 2.30 2.30 0.06
1" Ice
(3) 6'x2.4" Pipe Mount C From Leg 4.00 0.0000 120.00 No lce 1.44 1.44 0.03
0.00 172" 1.93 1.93 0.04
0.00 Ice 2.30 2.30 0.06
1" Ice
***1 1 9***
TME-800MHZ RRH A From Leg 1.50 0.0000 119.00 No lce 2.13 1.77 0.05
0.00 1/2" 2.32 1.95 0.07
0.00 Ice 2.51 2.13 0.10
1" Ice
TME-800MHZ RRH B From Leg 1.50 0.0000 119.00 No Ice 2.13 1.77 0.05
0.00 172" 2.32 1.95 0.07
0.00 Ice 2.51 2.13 0.10
1" Ice
TME-800MHZ RRH C From Leg 1.50 0.0000 119.00 No Ice 213 1.77 0.05
0.00 1/2" 2.32 1.95 0.07
0.00 ice 2.51 2.13 0.10
1" Ice
TME-1900MHz RRH A From Leg 1.50 0.0000 119.00 No Ice 2,31 2.38 0.06
(65MHz) 0.00 172" 2.52 2.58 0.08
0.00 Ice 273 2.79 0.11
1" Ice
TME-1900MHz RRH B From Leg 1.50 0.0000 119.00 No Ice 2.31 2.38 0.06
(65MHz) 0.00 12" 2.52 2.58 0.08
0.00 Ice 273 2.79 0.1
1" Ice
TME-1900MHz RRH C From Leg 1.50 0.0000 119.00 No Ice 2.31 2.38 0.06
(65MHz) 0.00 172" 252 2.58 0.08
0.00 Ice 2.73 2.79 0.11
1" Ice
Side Arm Mount [SO 102- c None 0.0000 119.00 No Ice 3.00 3.00 0.08
3] 172" 348 3.48 0.11
Ice 3.96 3.96 0.14
1" Ice
***73***
Side Arm Mount [SO 701- B None 0.0000 72.00 No Ice 0.85 1.67 0.07
1] 172" 1.14 2,34 0.08
Ice 1.43 3.01 0.09
1" Ice
GPS_A B From Leg 3.00 0.0000 72.00 Nolce 0.26 0.26 0.00
0.00 172" 0.32 0.32 0.00
1.00 Ice 0.39 0.39 0.01
1" Ice
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of
Case Forces Forces Forces Overturning Overturning Torques
X V4 Moments, My Moments, M.
K K K kip-ft kip-ft
kip-ft
Leg Weight 33.00
Bracing Weight 0.00
Total Member Self-Weight 33.00 -0.20 0.20
Total Weight 53.73 -0.20 0.20
Wind 0 deg - No Ice 0.01 -18.48 -2148.18 -1.88 -0.22
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Load Vertical Sum of Sum of Sum of Sum of Sum of
Case Forces Forces Forces Overturning Overturning Torques
X z Moments, My Moments, M.
K K K kip-ft kip-ft
Kip-1t
Wind 30 deg - No Ice 9.25 -16.02 -1861.45 -1074.95 -0.35
Wind 60 deg - No Ice ' 16.01 -9.25 -1075.99 -1859.94 -0.38
wind 90 deg - No Ice k| \ 18.48 -0.01 -2.28 -2146.50 -0.30
Wind 120 deg - No Ice 15.99 9.23 1071.99 -1857.86 -0.15
Wind 150 deg - No lce 9.23 16.00 1858.97 -1071.35 0.04
wind 180 deg - No Ice -0.01 18.48 2147.78 227 0.22
Wind 210 deg - No Ice -9.25 16.02 1861.04 1075.35 0.35
Wind 240 deg - No Ice L -16.01 9.25 1075.59 1860.33 0.38
Wind 270 deg - No Ice ; -18.48 0.01 1.87 2146.90 0.30
Wind 300 deg - No Ice -15.99 -9.23 -1072.39 1858.26 0.15
Wind 330 deg - No Ice | - -9.23 -16.00 -1859.37 1071.75 -0.04
Member Ice 14.34 i ] ]
Total Weight Ice 89.15 1 1 -0.71 -0.42 )
Wind 0 deg - Ice 0.00 -8.99 -999.66 -1.06 -0.09
Wind 30 deg - Ice 4.50 -7.79 -866.15 -500.24 -0.15
Wind 60 deg - Ice 7.78 -4.50 -500.74 -865.49 -0.186
Wind 90 deg - Ice 8.99 -0.00 -1.35 -998.94 -0.14
Wind 120 deg - Ice 7.78 4.49 498.21 -864.84 -0.07
Wind 150 deg - Ice | 4.49 7.78 864.08 -499.12 0.01
Wind 180 deg - Ice -0.00 8.99 998.24 0.22 0.09
Wind 210 deg - Ice -4.50 7.79 864.73 499.40 0.15
Wind 240 deg - Ice -7.78 4.50 499.32 864.65 0.16
Wind 270 deg - Ice -8.99 0.00 -0.07 998.10 0.14
Wind 300 deg - Ice -7.78 -4.49 -499.63 864.00 0.07
Wind 330 deg - Ice -4.49 -7.78 -865.51 498.28 -0.01
Total Weight 53.73 5 -0.20 0.20
Wind 0 deg - Service . 0.01 -6.88 -800.17 -0.51 -0.08
Wind 30 deg - Service 3.45 -5.96 -693.38 -400.15 -0.13
Wind 60 deg - Service 5.96 -3.45 -400.87 -692.49 -0.14
Wind 90 deg - Service 6.88 -0.01 -0.99 -799.21 -0.11
Wind 120 deg - Service 5.96 3.44 399.08 -691.72 -0.06
Wind 150 deg - Service 3.44 5.96 692.17 -398.81 0.02
Wind 180 deg - Service -0.01 6.88 799.73 1.03 0.08
Wind 210 deg - Service -345 5.96 692.94 400.67 0.13
Wind 240 deg - Service -5.96 3.45 400.42 693.01 0.14
Wind 270 deg - Service -6.88 0.01 0.55 799.73 0.11
Wind 300 deg - Service -5.96 -3.44 -399.53 692.24 0.06
Wind 330 deg - Service -3.44 -5.96 -692.61 399.33 -0.02
Load Combinations
Comb. Description

No. = - -
Dead Only

1.2 Dead+1.6 Wind 0 deg - No Ice
0.9 Dead+1.6 Wind 0 deg - No Ice
1.2 Dead+1.6 Wind 30 deg - No Ice
0.9 Dead+1.6 Wind 30 deg - No Ice
1.2 Dead+1.6 Wind 60 deg - No Ice
0.9 Dead+1.6 Wind 60 deg - No Ice
1.2 Dead+1.6 Wind 90 deg - No Ice
0.9 Dead+1.6 Wind 90 deg - No Ice
1.2 Dead+1.6 Wind 120 deg - No Ice
0.9 Dead+1.6 Wind 120 deg - No Ice
1.2 Dead+1.6 Wind 150 deg - No Ice
0.9 Dead+1.6 Wind 150 deg - No Ice
1.2 Dead+1.6 Wind 180 deg - No Ice
0.9 Dead+1.6 Wind 180 deg - No ice
1.2 Dead+1.6 Wind 210 deg - No Ice
0.9 Dead+1.6 Wind 210 deg - No Ice
1.2 Dead+1.6 Wind 240 deg - No Ice
0.9 Dead+1.6 Wind 240 deg - No Ice
20 1.2 Dead+1.6 Wind 270 deg - No Ice

33333838330 wNonswn -
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Comb. Description

No.

21 0.9 Dead+1.6 Wind 270 deg - No Ice

22 1.2 Dead+1.6 Wind 300 deg - No Ice

23 0.9 Dead+1.6 Wind 300 deg - No Ice

24 1.2 Dead+1.6 Wind 330 deg - No Ice

25 0.9 Dead+1.6 Wind 330 deg - No Ice

26 1.2 Dead+1.0 Ice+1.0 Temp

27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
3 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 lce+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 ice+1.0 Temp
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp
39 Dead+Wind 0 deg - Service

40 Dead+Wind 30 deg - Service

41 Dead+Wind 60 deg - Service

42 Dead+Wind 90 deg - Service

43 Dead+Wind 120 deg - Service

44 Dead+Wind 150 deg - Service

45 Dead+Wind 180 deg - Service

46 Dead+Wind 210 deg - Service

47 Dead+Wind 240 deg - Service

48 Dead+Wind 270 deg - Service

49 Dead+Wind 300 deg - Service

50 Dead+Wind 330 deg - Service

Maximum Member Forces B
Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. a ~ Comb. K kip-ft kip-ft
L1 160 - 152 Pole Max Tension 26 0.00 0.00 0.00
Max. Compression 26 -10.57 0.02 0.22
Max. Mx 20 -4.58 49.39 0.04
Max. My 2 -4.58 0.03 49.40
Max. Vy 20 -5.62 49.39 0.04
Max. Vx 2 -5.62 0.03 49.40
Max. Torque 20 -0.13
L2 152 -111.29 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -46.53 0.68 1.12
Max. Mx 20 -21.59 570.75 -0.37
Max. My 2 -21.59 -0.33 571.09
Max. Vy 20 -21.22 570.75 -0.37
Max. Vx 2 -21.24 -0.33 571.09
Max. Torque 19 -0.63
L3 111.29 - Pole Max Tension 1 0.00 0.00 0.00
77.42
Max. Compression 26 -57.93 0.43 1.03
Max. Mx 20 -29.73 1317.93 -1.18
Max. My 2 -29.72 -1.15 1318.79
Max. Vy 20 -23.84 1317.93 -1.18
Max. Vx 2 -23.85 -1.15 1318,79
Max. Torque 19 -0.63
L4 77.42 - Pole Max Tension 1 0.00 0.00 0.00
36.46
Max. Compression 26 -76.70 0.01 0.88
Max. Mx 20 -44.17 2337.66 -2.16
Max. My 2 -44 .17 -2.14 2339.14
Max. Vy 20 -26.93 2337.66 -2.16
Max. Vx 2 -26.95 -2.14 2339.14
Max. Torque 19 -0.63
L5 36.46-0 Pole Max Tension 1 0.00 0.00 0.00
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Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
Max. Compression 26 -101.68 -0.38 0.75
Max. Mx 20 -64.47 3570.68 -3.20
Max. My 2 -64.47 -3.20 3572.81
Max. Vy 20 -29.59 3570.68 -3.20
Max. Vx 2 -29.60 -3.20 3572.81
Max. Torque 19 -0.59
Maximum Reactions ]
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 27 101.68 -0.00 8.99
Max. Hx 20 64.48 29.56 -0.02
Max. H, 2 64.48 -0.02 29.58
Max. My 2 3572.81 -0.02 29.58
Max. M, 8 3570.16 -29.56 0.02
Max. Torsion 7 0.59 -25.61 14.81
Min. Vert 11 48.36 -25.59 -14.77
Min. Hy 8 64.48 -29.56 0.02
Min. H, 14 64.48 0.02 -29.58
Min. My 14 -3572.29 0.02 -29.58
Min. M, 20 -3570.68 29.56 -0.02
Min. Torsion 19 -0.59 25.61 -14.81
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 53.73 0.00 0.00 -0.20 0.20 0.00
1.2 Dead+1.6 Wind 0 deg - 64.48 0.02 -29.58 -3572.81 -3.20 -0.35
No Ice
0.9 Dead+1.6 Wind 0 deg - 48.36 0.02 -29.58 -3537.00 -3.24 -0.35
No Ice
1.2 Dead+1.6 Wind 30 deg - 64.48 14.80 -25.62 -3095.92 -1787.95 -0.54
No lce
0.9 Dead+1.6 Wind 30 deg - 48.36 14.80 -25.62 -3064.87 -1770.13 -0.54
Nolce
1.2 Dead+1.6 Wind 60 deg - 64.48 25.61 -14.81 -1789.53 -3093.55 -0.59
No Ice
0.9 Dead+1.6 Wind 60 deg - 48.36 25.61 -14.81 -1771.56 -3062.67 -0.59
No Ice
1.2 Dead+1.6 Wind 90 deg - 64.48 29.56 -0.02 -3.72 -3570.16 -0.48
Noice
0.9 Dead+1.6 Wind 90 deg - 48.36 29.56 -0.02 -3.61 -3534.51 -0.48
No Ice
1.2 Dead+1.6 Wind 120 deg 64.48 25.59 14.77 1783.03 -3090.10 -0.24
-Nolce
0.9 Dead+1.6 Wind 120 deg 48.36 25.59 14.77 1765.26 -3059.25 -0.24
-Nolce
1.2 Dead+1.6 Wind 150 deg 64.48 14.76 25.60 3091.95 -1781.96 0.06
-Nolce
0.9 Dead+1.6 Wind 150 deg 48.36 14.76 25.60 3061.07 -1764.20 0.06
-Nolce
1.2 Dead+1.6 Wind 180 deg 64.48 -0.02 29.58 3572.29 372 0.35
-Nolce
0.9 Dead+1.6 Wind 180 deg 48.36 -0.02 29.58 3536.62 3.61 0.35
-Nolce
1.2 Dead+1.6 Wind 210 deg 64.48 -14.80 25.62 3095.40 1788.47 0.54

-Nolce
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Load Vertical Shear, Shear; Overturning Overturning Torque
Combination Moment, My Moment, M,
i K K kip-ft kip-ft Kip-ft
0.9 Dead+1.6 Wind 210 deg 48.36 -14.80 25.62 3064.49 1770.50 0.54
-Nolce
1.2 Dead+1.6 Wind 240 deg 64.48 -25.61 14.81 1789.02 3094.07 0.59
-Nolce
0.9 Dead+1.6 Wind 240 deg 48.36 -25.61 14.81 1771.18 3063.04 0.59
-Nolce
1.2 Dead+1.6 Wind 270 deg 64.48 -29.56 0.02 3.20 3570.68 048
-Nolce
0.9 Dead+1.6 Wind 270 deg 48.36 -29.56 0.02 3.23 3534.89 0.48
-Nolce
1.2 Dead+1.6 Wind 300 deg 64.48 -25.59 -14.77 -1783.55 3090.62 0.24
-Nolce
0.9 Dead+1.6 Wind 300 deg 48.36 -25.59 -14.77 -1765.64 3059.63 0.24
-Nolce
1.2 Dead+1.6 Wind 330 deg 64.48 -14.76 -25.60 -3092.46 1782.48 -0.06
-Nolce
0.9 Dead+1.6 Wind 330 deg 48.36 -14.76 -25.60 -3061.46 1764.58 -0.06
-Nolce
1.2 Dead+1.0 Ice+1.0 Temp 101.68 0.00 0.00 -0.75 -0.38 0.00
1.2 Dead+1.0 Wind 0 101.68 0.00 -8.99 -1078.34 -1.04 -0.08
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 30 101.68 4.50 -7.79 -934.34 -539.43 -0.14
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 60 101.68 7.79 -4.50 -540.23 -933.38 -0.16
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 90 101.68 8.99 -0.00 -1.61 -1077.31 -0.13
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 120 101.68 7.78 4.49 537.20 -932.68 -0.07
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 150 101.68 4.49 7.78 931.83 -538.22 0.00
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 180 101.68 -0.00 8.99 1076.53 0.35 0.08
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 210 101.68 -4.50 7.79 932.53 538.75 0.14
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 240 101.68 -7.79 4.50 538.41 932.69 0.16
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 270 101.68 -8.99 0.00 -0.21 1076.63 0.13
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 300 101.68 -7.78 -4.49 -539.02 931.99 0.07
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 330 101.68 -4.49 -7.78 -933.64 537.54 -0.00
deg+1.0 Ice+1.0 Temp
Dead+Wind 0 deg - Service 53.73 0.01 -6.88 -826.71 -0.59 -0.08
Dead+Wind 30 deg - Service 53.73 3.45 -5.96 -716.38 -413.48 -0.13
Dead+Wind 60 deg - Service 53.73 5,96 -3.45 -414.15 -715.52 -0.14
Dead+Wind 90 deg - Service 53.73 6.88 -0.01 -1.01 -825.79 -0.11
Dead+Wind 120 deg - 53.73 5.96 344 412.34 -714.72 -0.06
Service
Dead+Wind 150 deg - 53.73 344 5.96 715.15 -412.09 0.01
Service
Dead+Wind 180 deg - 53.73 -0.01 6.88 826.28 1.01 0.08
Service
Dead+Wind 210 deg - 53.73 -3.45 5.96 715.95 413.91 0.13
Service
Dead+Wind 240 deg - 53.73 -5.96 3.45 413.72 715.95 0.14
Service
Dead+Wind 270 deg - 53.73 -6.88 0.01 0.59 826.21 0.11
Service
Dead+Wind 300 deg - 53.73 -5.96 -3.44 -412.77 715.15 0.06
Service
Dead+Wind 330 deg - 53.73 -3.44 -5.96 -715.58 412.52 -0.01
Service

Solution Summary
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. K K K K K K
1 0.00 -53.73 0.00 0.00 53.73 0.00 0.000%
2 0.02 -64.48 -29.58 -0.02 64.48 29.58 0.000%
3 0.02 -48.36 -29.58 -0.02 48.36 29.58 0.000%
4 14.80 -64.48 -25.62 -14.80 64.48 25.62 0.000%
5 14.80 -48.36 -25.62 -14.80 48.36 2562 0.000%
6 25.61 -64.48 -14.81 -25.61 64.48 14.81 0.000%
7 25.61 -48.36 -14.81 -25.61 48.36 14.81 0.000%
8 29.56 -64.48 -0.02 -29.56 64.48 0.02 0.000%
9 29.56 -48.36 -0.02 -29.56 48.36 0.02 0.000%
10 25.59 -64.48 14.77 -25.59 64.48 -14.77 0.000%
11 25.59 -48.36 14.77 -25.59 48.36 -14.77 0.000%
12 14.76 -64.48 25.60 -14.76 64.48 -25.60 0.000%
13 14.76 -48.36 25.60 -14.76 48.36 -25.60 0.000%
14 -0.02 -64.48 29.58 0.02 64.48 -29.58 0.000%
15 -0.02 -48.36 29.58 0.02 48.36 -29.58 0.000%
16 -14.80 -64.48 25.62 14.80 64.48 -25.62 0.000%
17 -14.80 -48.36 25.62 14.80 48.36 -25.62 0.000%
18 -25.61 -64.48 14.81 25.61 64.48 -14.81 0.000%
19 -25.61 -48.36 14.81 25.61 48.36 -14.81 0.000%
20 -29.56 -64.48 0.02 29.56 64.48 -0.02 0.000%
21 -29.56 -48.36 0.02 29.56 48.36 -0.02 0.000%
22 -25.59 -64.48 -14.77 25.59 64.48 14.77 0.000%
23 -25.59 -48.36 -14.77 25.59 48.36 14.77 0.000%
24 -14.76 -64.48 -25.60 14.76 64.48 25.60 0.000%
25 -14.76 -48.36 -25.60 14.76 48.36 25.60 0.000%
26 0.00 -101.68 0.00 0.00 101.68 0.00 0.000%
27 0.00 -101.68 -8.99 -0.00 101.68 8.99 0.000%
28 450 -101,68 -7.79 -4.50 101.68 7.79 0.000%
29 7.78 -101.68 -4.50 -7.79 101.68 4.50 0.000%
30 8.99 -101.68 -0.00 -8.99 101.68 0.00 0.000%
31 7.78 -101.68 4.49 -7.78 101.68 -4.49 0.000%
32 4.49 -101.68 7.78 -4.49 101.68 -7.78 0.000%
33 -0.00 -101.68 8.99 0.00 101.68 -8.99 0.000%
34 -4.50 -101.68 7.79 4.50 101.68 -7.79 0.000%
35 -7.78 -101.68 4.50 7.79 101.68 -4.50 0.000%
36 -8.99 -101.68 0.00 8.99 101.68 -0.00 0.000%
37 -7.78 -101.68 -4.49 7.78 101.68 4.49 0.000%
38 -4.49 -101.68 -7.78 4.49 101.68 7.78 0.000%
39 0.01 -53.73 -6.88 -0.01 53.73 6.88 0.000%
40 3.45 -53.73 -5.96 -3.45 53.73 5.96 0.000%
41 5.96 -53.73 -3.45 -5.96 53.73 3.45 0.000%
42 6.88 -53.73 -0.01 -6.88 53.73 0.01 0.000%
43 5.96 -53.73 3.44 -5.96 53.73 -3.44 0.000%
44 3.44 -63.73 5.96 -3.44 53.73 -5.96 0.000%
45 -0.01 -53.73 6.88 0.01 53.73 -6.88 0.000%
46 -3.45 -53.73 5.96 3.45 53.73 -5.96 0.000%
47 -5.96 -53.73 345 5.96 53.73 -3.45 0.000%
48 -6.88 -53.73 0.01 6.88 53.73 -0.01 0.000%
49 -5.96 -53.73 -3.44 5.96 53.73 3.44 0.000%
50 -3.44 -53.73 -5.96 3.44 53.73 5.96 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination ~ ofCycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00032214
3 Yes 4 0.00000001 0.00018090
4 Yes 5 0.00000001 0.00067525
5 Yes 5 0.00000001 0.00032421
6 Yes 5 0.00000001 0.00069321
7 Yes 5 0.00000001 0.00033348
8 Yes 4 0.00000001 0.00043952
9 Yes 4 0.00000001 0.00027127
10 Yes 5 0.00000001 0.00067539
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1" Yes 5 0.00000001 0.00032466
12 Yes 5 0.00000001 0.00067868
13 Yes 5 0.00000001 0.00032633
14 Yes 4 0.00000001 0.00036644
15 Yes 4 0.00000001 0.00021557
16 Yes 5 0.00000001 0.00069251
17 Yes 5 0.00000001 0.00033310
18 Yes 5 0.00000001 0.00067432
19 Yes 5 0.00000001 0.00032375
20 Yes 4 0.00000001 0.00038742
21 Yes 4 0.00000001 0.00023275
22 Yes 5 0.00000001 0.00068451
23 Yes 5 0.00000001 0.00032916
24 Yes 5 0.00000001 0.00068145
25 Yes 5 0.00000001 0.00032757
26 Yes 4 0.00000001 0.00000001
27 Yes 5 0.00000001 0.00036610
28 Yes 5 0.00000001 0.00044138
29 Yes 5 0.00000001 0.00044287
30 Yes 5 0.00000001 0.00036485
31 Yes 5 0.00000001 0.00043857
32 Yes 5 0.00000001 0.00043899
33 Yes 5 0.00000001 0.00036437
34 Yes 5 0.00000001 0.00044132
35 Yes 5 0.00000001 0.00043971
36 Yes 5 0.00000001 0.00036537
37 Yes 5 0.00000001 0.00044226
38 Yes 5 0.00000001 0.00044195
39 Yes 4 0.00000001 0.00004981
40 Yes 4 0.00000001 0.00021207
41 Yes 4 0.00000001 0.00022922
42 Yes 4 0.00000001 0.00005154
43 Yes 4 0.00000001 0.00021397
44 Yes 4 0.00000001 0.00021685
45 Yes 4 0.00000001 0.00004996
46 Yes 4 0.00000001 0.00022839
47 Yes 4 0.00000001 0.00021142
48 Yes 4 0.00000001 0.00005132
49 Yes 4 0.00000001 0.00022281
50 Yes 4 0.00000001 0.00021974

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tit Twist

No. Deflection Load
-t in Comb. __ - R

L1 160 - 152 16.061 40 0.8740 0.0007
L2 152 -111.29 14.602 40 0.8664 0.0007
L3 116.71-77.42 8.605 40 0.7194 0.0004
L4 83.59 - 36.46 4.320 40 0.4899 0.0002
L5 4354-0 1177 40 0.2428 0.0001

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Titt Twist Radius of
Load Curvature
M e = Comb. in ° - e TSR
160.00 Lightning Rod 5/8x4' 40 16.061 0.8740 0.0007 62554
153.00 TME-DC6-48-60-18-8F 40 14.784 0.8677 0.0007 45175
149.00 (2) 7770.00 w/ Mount Pipe 40 14.059 0.8612 0.0007 30184
140.00 (2) APL868013-42T0 w/ Mount 40 12.454 0.8362 0.0006 17935
Pipe

122.00 Miscellaneous [NA 510-1] 40 9.428 0.7513 0.0004 9904
120.00 APXVSPP18-C-A20 w/ Mount 40 9.113 0.7395 0.0004 9442
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in * x ft
Pipe
119.00 TME-800MHZ RRH 40 8.957 0.7335 0.0004 9245
72.00 Side Arm Mount [SO 701-1] 40 3.175 0.4132 0.0001 8534
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. °
L1 160 - 152 69.471 4 3.7835 0.0031
L2 152-111.29 63.161 4 3.7504 0.0031
L3 116.71-77.42 37.227 4 3.1146 0.0016
L4 83.59 - 36.46 18.690 4 2.1205 0.0007
L5 43.54 -0 5.088 4 1.0504 0.0003
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ® ft
160.00 Lightning Rod 5/8x4' 4 69.471 3.7835 0.0031 14703
153.00 TME-DC6-48-60-18-8F 4 63.947 3.7563 0.0031 10612
149.00 (2) 7770.00 w/ Mount Pipe 4 60.812 3.7279 0.0031 7074
140.00 (2) APL868013-42T0 w/ Mount 4 53.872 3.6199 0.0028 4186
Pipe
122.00 Miscellaneous [NA 510-1] 4 40.785 3.2526 0.0018 2304
120.00 APXVSPP18-C-A20 w/ Mount 4 39.422 3.2017 0.0017 2196
Pipe
119.00 TME-800MHZ RRH 4 38.748 3.1757 0.0017 2150
72.00 Side Arm Mount [SO 701-1] 4 13.734 1.7883 0.0006 1975
Compression Checks
Pole Design Data
Section Elevation Size L Ly Klr A P, OP, Ratio
No. P,
ft ft ft in K K TP,
L1 160 - 152 (1) TP30.62x29x0.1875 8.00 0.00 00 18111 -4.58 1135.55 0.004
1
L2 152 -111.29 TP38.86x30.62x0.25 40.71 0.00 0.0 29.766 -21.59 1934.28 0.011
(2) 5
L3 111.29 - TP45.09x37.263x0.3125  39.29 0.00 0.0 43.194 -29.72 2892.94 0.010
77.42 (3) 5
L4 77.42 -36.46 TP52.62x43.2359x0.4375 47.13 0.00 0.0 70,504 -44.17 5028.09 0.009
4 4
L5 36.46 - 0 (5) TP59x50.3353x0.5 43.54 0.00 0.0 92.839 -64.47 6604.55 0.010
5

-

Pole Bending Design Data
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Section Elevation Size Mux Mk Ratio My oMy, Ratio
No. Mux Muy
ft kip-ft kip-ft Mo Kip-ft kip-ft oM,
L1 160 - 152 (1) TP30.62x29x0.1875 49,41 711.82 0.069 0.00 711.82 0.000
L2 152 -111.29 TP38.86x30.62x0.25 571.35 1493.86 0.382 0.00 1493.86 0.000
(2)
L3 111.29 - TP45.09x37.263x0.3125 1319.63 2592.38 0.509 0.00 2592.38 0.000
77.42 (3)
L4 77.42 - 36.46 TP52.62x43.2359x0.4375 2340.69 5245.66 0.446 0.00 5245.66 0.000
(4)
L5 36.46 - 0 (5) TP59x50.3353x0.5 3575.12 7939.54 0.450 0.00 7939.54 0.000

Pole Shear Design Data

Section Elevation Size Actual OVi Ratio Actual 0Ty Ratio
No. vu Vu Tu Tu
- ft K K OV, kip-ft kip-ft o7,
L1 160 - 152 (1) TP30.62x29x0.1875 5.62 567.77 0.010 0.05 1425.37 0.000
L2 152 -111.29 TP38.86x30.62x0.25 21.25 967.14 0.022 0.58 2991.37 0.000
(2)
L3 111.29 - TP45.09x37.263x0.3125 23.87 1446.47 0.017 0.58 5191.10 0.000
77.42 (3)
L4 77.42 - 36.46 TP52.62x43.2359x0.4375 26.96 2514.05 0.011 0.54 10504.17 0.000
(4)
L5 36.46 - 0 (5) TP59x50.3353x0.5 29.62 3302.27 0.009 0.54 15898.50 0.000

Pole Interaction Design Data

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. Py Mux My Vi Tu Stress Stress
ft 4P, Mo WMoy Vs 4T, Ratio Ratio
L1 160-152 (1) 0.004 0.069 0.000 0.010 0.000 0.‘0/7'4 1.000 482 V’"
L2 152-111.29 0.011 0.382 0.000 0.022 0.000 0.394 1.000 ‘/
482
@ v
L3 111.29 - 0.010 0.509 0.000 0.017 0.000 0.520 1.000 ‘/
482
77.42 (3) ‘/
L4 77.42 - 36.46 0.009 0.446 0.000 0.011 0.000 0.455 1.000 /
482
@) v
L5 36.46 - 0 (5) 0.010 0.450 0.000 0.009 0.000 0.460 1.000 482 ‘/

Section Capacity Table

Section Elevation Component Size Critical P BPatow % Pass
No. ft Type Element K K Capacity Fail
L1 160 - 152 Pole TP30.62x29x0.1875 1 -4.58 1135.55 7.4 Pass
L2 152-111.29 Pole TP38.86x30.62x0.25 2 -21.59 1934.28 39.4 Pass
L3 111.29-77.42 Pole TP45.09x37.263x0.3125 3 -29.72 2892.94 52.0 Pass
L4 77.42 - 36.46 Pole TP52.62x43.2359x0.4375 4 -44.17 5028.09 45.5 Pass
L5 36.46-0 Pole TP59x50.3353x0.5 5 -64.47 6604.55 46.0 Pass

Summary

tnxTower Report - version 7.0.7.0




February 20, 2017

160 Ft Monopole Tower Structural Analysis CCi BU No 841290

Project Number 1364630, Application 378661, Revision 2 Page 26
Section Elevation Component Size Critical P @Pajiow % Pass
No. ft Type Element K K Capacilty Fail

Pole (L3) 52.0 Pass
RATING = 52.0 Pass

tnxTower Report - version 7.0.7.0
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APPENDIX B
BASE LEVEL DRAWING
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APPENDIX C
ADDITIONAL CALCULATIONS
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Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material
I TIA Rev G |Assumption: Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Site Data

BU# 841290
Site Name: GREENWICH NORTH
App #. 378661 Rev.2

| Pole Manufacturer:| Other

Anchor Rod Data

Qty: 24
Diam: 225 [in
Rod Material:| A615-J

Strength (Fu): 100 [ksi
Yield (Fy): 75 ksi

Bolt Circle: 69 in
Plate Data

Diam: 73 in

Thick: 225 |in
Grade: 60 ksi

Single-Rod B-eff: 7.80 |in

Stiffener Data (Welding at both sides)

Config: 0 Yy
Weld Type:
Groove Depth: <-- Disregard
Groove Angle: <-- Disregard
Fillet H. Weld: in
Fillet V. Weld: in
Width: in
Height: in
Thick: in
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data
Diam: 59 in
Thick: 0.5 in
Grade: 65 ksi
# of Sides: 18 “0" IF Round
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

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

Reactions
Mu: 3575 ft-kips
Axial, Pu: 64 kips
Shear, Vu: 30 kips
Eta Factor, n 0.5 TIA G (Fig. 4-4)
|If No stiffeners, Criteria: | AISC LRFD |<-On|y Applcable to Unstiffened Cases
Anchor Rod Results Rigid
Max Rod (Cu+ Vu/n): 108.8 Kips AISC LRFD
Allowable Axial, ®*Fu*Anet: 260.0 Kips 9*Tn
Anchor Rod Stress Ratio: 41.8% Pass
Base Plate Results Flexural Check Rigid
Base Plate Stress: 32.2 ksi AISC LRFD
Allowable Plate Stress: 54.0 ksi ¢*Fy
Base Plate Stress Ratio: 59.7% Pass Y.L Length:
35.78

n/a

Stiffener Results

Horizontal Weld : n/a
Vertical Weld: n/a
Plate Flex+Shear, fo/Fb+(fv/Fv)*2: n/a
Plate Tension+Shear, ft/Ft+(fv/Fv)*2:  n/a
Plate Comp. (AISC Bracket): n/a

Pole Results
Pole Punching Shear Check:

n/a

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

CClplate v2.0

Analysis Date: 02/20/2017




Stiffened or Unstiffened, Exterior Flang

e Plate - Any Bolt Material TIA Rev G

Reactions Boit Threads:
Site Data Mu| 49.41 |[ft-kips X-Excluded
BU#: 841290 Axial, Pu:| 4.58 [kips ¢Vn=¢(0.55*Ab*Fu)
Site Name: GREENWICH NORTH Shear, Vu: 5.62 |Kkips ©=0.75, ©*Vn (kips):
App #: 378661 Rev.2 Elevation: 152 feet 38.88
| Pole Manufacturer:] Other | [if No stiffeners. Crteria: | TIA G__|<-Only Applcable to Unstiffened Cases
Flange Bolt Results Rigid
Bolt Data Bolt Tension Capacity, ¢*Tn,B1: 54.54 Kips ¢*Th
Qty: 12 Adjusted ¢*Tn (due to Vu=Vu/Qty), B: 54.54 kips @Tn[(1-(Vu/pVn)*2]"0.5
Diameter (in.): 1 Bolt Fu: 120 Max Bolt directly applied Tu: 5.26 Kips
Bolt Material:|{ A325 Bolt Fy: 92 i "tc" for . wio Pry: 0.825in
N/A: 100 |<-- Disregard Min PL "treq" for actual T w/ Pry: 0.188 in
N/A: 75 <-- Disregard i "{1" for y 0.256 in
Circle (in.): 35 T allowable w/o Prying: 54.54 kips a'<0 case
Prying Force, q: 0.00 kips
Plate Data Total Bolt Tension=Tu+q: 5.26 kips
Diam: 38 in Non-Prying Bolt Stress Ratio, Tu/B: 9.7% Pass
Thick, t: 1 in
Grade (Fy): 60 ksi Exterior Flange Plate Results  Flexural Check Rigid
Strength, Fu: 75 ksi Compression Side Plate Stress: 3.9 ksi TIAG
Single-Rod B-eff: 8.10 |in Allowable Plate Stress: 54.0 ksi P*Fy
Compression Plate Stress Ratio: 7.3% Pass Comp. Y.L. Length:
Stiffener Data (Welding at Both Sides) No Prying 16.95
Config: 0 " Tension Side Stress Ratio, (treq/t)*2: 3.5% Pass
Weld Type:
Groove Depth: <-- Disregard nla
Groove Angle: <-- Disregard Stiffener Results
Fillet H. Weld: in Horizontal Weld : n/a
Fillet V. Weld: in Vertical Weld: n/a
Width: in Plate Flex+Shear, fo/Fb+(fv/Fv)*2:  n/a
Height: in Plate Tension+Shear, ft/Ft+(fv/Fv)*2: n/a
Thick: in Plate Comp. (AISC Bracket): n/a
Notch: in Pole Results
Grade: ksi Pole Punching Shear Check: n/a
Weld str.: ksi
Pole Data . -
Diam:[ 30.62 |in
Thick:| _0.1875 [in = N
Grade: 65 ksi
#of Sides:| 18 |"0"IF Round ‘ '
Fu 80 ksi - =
Reinf. Fillet Weld 0 "0" if None

*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 v2.0

Analysis Date: 02/20/2017



Stiffened or Unstiffened, Interior Flange Plate - Any Bolt Material TIA Rev G

Site Data

BU#: 841290
Site Name: GREENWICH NORTH
App #: 378661 Rev.2

Reactions
Moment:| 49.41 [ft-kips
Axial: 458 |kips
Shear: 5.62 |kips
I Exterior Flange Run, T+q: 5.26 |kips

Elevation: feet

Manufacturer:] Other |
Bolt Data
Qty: 12
Diam: 1 Bolt Fu: 120
Bolt Material:|  A325 Bolt Fy: 92 Interior Flange Bolt Results
N/A: 100 <-- Disregard Maximum Bolt Tension, Tu:
N/A: 75 <-- Disregard Adjusted ¢*Tn (due to Vu=Vu/Qty
Circle: 35 in Bolt Stress Ratio:
Plate Data
Plate Outer Diam:[ 30.12 |in Interior Flange Plate Results
Plate Inner Diam: 28 in (Hole @ Ctr) Controlling Bolt Axial Force:
Thick: 1 in Plate Stress:
Grade: 60 ksi Allowable Plate Stress, ¢*Fy:
Effective Width:| -876 [in Plate Stress Ratio:
Stiffener Data (Welding at Both Sides) nla
Config: 0 i Stiffener Results
Weld Type: Horizontal Weld :
Groove Depth: <-- Disregard Vertical Weld:
Groove Angle: <-- Disregard Plate Flex+Shear, fo/Fb+(fv/Fv)*2:
Fillet H. Weld: in
Fillet V. Weld: in Plate Comp. (AISC Bracket):
Width: in
Height: in Pole Results
Thick: in Pole Punching Shear Check:
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data : a "
Pole OuterDiam:| 30.62 |in
Thick:] 025 lin
Pole Inner Diam:|  30.12 |in
Grade: 65 ksi
# of Sides: 18  |"0"IF Round a
Fu 80 ksi

*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

CCiplate v2.0

Bolt Threads:

X-Excluded

@Vn=¢(0.55"Ab*Fu)

©=0.75, ¢*Vn (kips):

38.88

5.3 Kips, Ext. Tu=Interior Tu

54.5 Kips
9.7% Pass

Flexural Check

6.0 Kips, Ext. Cu=Interior Cu

6.7 ksi
54.0 ksi
12.4% Pass

n/a
n/a
n/a

Plate Tension+Shear, f/Ft+(fv/Fv)*2: n/a

n/a

n/a

Analysis Date: 02/20/2017




(Bearing and Stability Checks) Tool for TIA Rev F or G - Application (MP, SST with unitbase)

Site Data

Monopole Base Reaction Forces

BU#: 841290

Site Name: GREENWICH NORTH

App #: 378661 Rev.2

TIA Revision: G <--Pull Down
Factored DL Axial, PDu: 64 kips
Factored WL Axial, PWu: 0 kips
Factored WL Shear, Vu: 30 kips
Factored WL Moment, Mu: 3575 |ft-kips

Loads Already Factored Load Factor ~Shaft Factored Loads
For P (DL) 12 <--—-Disregard 1.00 1.2D+1.6W, Pu: 64 Kips
For PV, and M . 0.90 0.9D+1.6W, Pu: 48 kips
WL) 1.35 <----Disregard o Vo 30 i
' Mu:| 3575 |ft-kips
Pad & Pier Data
Base PL Dist. Above Pier: 0 in 1.2D+1.6W Load Combination, Bearing Results:
Pier Dist. Above Grade: 6 in (No Soil Wedges) 1033.48 P1="1.2D+1.6W"
Pad Bearing Depth, D: 9.5 ft [Reaction+Conc+Soil] ' (Kips)
Pad Thickness, T: 45 ft Factored "1.6W" Overturning N
Pad Width=Length, L:| 25 __[ft Moment (MW-Msoil), M1 SB14.48 i xips
Pier Cross Section Shape:| Square | <-Pull Down
Enter Pier Side Width: 7 ft Orthogonal Direction:
Concrete Density:| 150.0 |pcf
Pier Cross Section Area:| 49.00 |ft"2 eccl =M1/P1 = 369 ft
Pier Height: 5.50 ft Orthogonal qu= 2.63  ksf
Soil (above pad) Height: 5.00 ft gu/d*qgn Ratio=  5.84% Pass
Soil Parameters Diagonal Direction:
Unit Weight, y:;|  120.0 |pcf
Ultimate Bearing Capacity, qn:|  60.00 _ |ksf ecc2 = (0.707M1)/P1 = 2.61 ft
Strength Reduct. factor, ¢: 0.75 Diagonal qu= 2.64 ksf
Angle of Friction, ®: 34.0 degrees qu/¢*gn Ratio=  5.87% Pass
Undrained Shear Strength, Cu: 0.00 ksf
Allowable Bearing: ¢*an:|  45.00 |ksf <-- Press Upon Completing Al Input
Passive Pres. Coeff., Kp 3.54

[ Overturning Stability Check |

Forces/Moments due to Wind and Lateral Soil

Minimum of (¢*Ultimate Pad

0.9D+1.6W Load Combination, Bearing Results:

Passive Force, Vu): 30.0 kips
Pad Force Location Above D: 2.02 ft (w/ Soil Wedges) 816.79 P2="0.9D+1.6W"
¢(Passive Pressure Moment):|  60.52 |ft-kips [Reaction+Conc+Sail] ' (Kips)
Factored O.T. M(WL), "1.6W":| 3875.0 |ft-Kips
Factored OT (MW-Msoil), M1| 3814.48 |ft-kips Factored "1.6W" Overturning _
Moment (MW-Msoil) - 0.9(M of 3323.03 ft-kips
Wedge + M of Cohesion), M2
Resistance due to Foundation Gravity
Soil Wedge Projection grade, a: 3.37 ft
Sum of Soil Wedges Wt:|  46.31 _ [Kips Orthogonal ecc3 = M2/P2 = 407 ft
Soil Wedges ecc, K1: 11.79 |ft Ortho Non Bearing Length,NBL= 8.14 ft
Ftg+Soil above Pad wt:| 807.9 |kips Orthogonal qu= 2.16  ksf
Unfactored (Total ftg-soil Wt):| 854.21 |kips Diagonal qu= 2.21 ksf
1.2D. No Soil Wedges. 1033.48 |kips
0.9D. With Soil Wedges 816.79 |kips Max Reaction Moment (ft-kips) so that qu=¢*qn = 100%
Capacity Rating
Resistance due to Cohesion (Vertical) Actual M: 3575.00
¢*(1/2*Cu)(Total Vert. Planes) 0.00 kips M Orthogonal| 10402.05 34.37% Pass
Cohesion Force Eccentricity, K2 0.00 ft M Diagonal:| 10402.05 34.37% Pass

"Bearing/Stability Pier Square Pad" Tool, BSPSQP, Version 3.0 - Effective 06/27/2011

Analysis Date: 02/20/2017



Project Name: |GREENWICH NORTH ®| Created On: 06/03/2014
Project Number: | BU#841290 J A‘ o Bs Checked By: DW
Job Number: WO#1364630 - S Revised On: 12/01/2016
Date: 0212012017 Jacobs Engineering Group, INC.[reision No_ 1.7

Monopole Pad & Pier Foundation

Foundation Parameters

Structural Checks

Pad Beam Shear Capacity 1377.1|kips
Pad Beam Shear 424.6|kips
Pad Beam Shear Check 30.8%]Pass
Pad Bending Moment Capacity | 8290.3|k-ft
Pad Bending Moment 2088.8] k-t
Pad Bending Moment Check 25.2%|Pass
Punching Shear Capacity 4861.4|kips
Punching Shear 498.3)kips
Punching Shear Check 10.2%]|Pass
Pad-Pier Bearing Capacity 31187.5]kips
Pad-Pier Bearing 1033.5|kips
Pad-Pier Bearing Check 3.3%| Pass
Pier Beam Shear Capacity 712.5|kips
Pier Beam Shear 30.0|kips
Pier Beam Shear Check 4.2%|Pass
Pier Bending Moment Capacity | 7748.9{k-ft
Pier Bending Moment 3712.9| k-ft
Pier Bending Moment Check 47.9%| Pass

Load
Code G
Axial 64| kips
Shear 30| kips
Moment 3575| k-ft
Soil Unit Weight 120|pcf
Friction Angle 34
Cohesion 0|psf
Material
Concrete Strength (F'c) 4000|psi
Concrete Density 150|pcf
Rebar Tensile (Fy) 60| ksi
Clear Cover 3.5]in
Pad
Thickness 4 5|ft
Bearing Depth 9.5(ft
Width 25(ft
Rebar Size 11
Rebar Quantity 25
Pier
Pier type Square
Width 71ft
Height above Grade 0.5|ft
Rebar Size 9
Rebar Quantity 44
Tie Size 4
Tie C/C Spacing 12|in




ATTACHMENT 4
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