STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051

Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

VIA ELECTRONIC MAIL
July 19, 2018

Thomas White
TRM '

16 Chestnut St.
Suite 420

Foxboro, MA 02035

RE: EM-T-MOBILE-169-180712 - T-Mobile Northeast LL.C notice of intent to install a
temporaty telecommunications facility located at 281 Route 169, Woodstock, Connecticut.

Dear Mr. White:

The Connecticut Siting Council (Council) is in receipt of your email correspondence of July 16, 2013,
July 17, 2018, and July 18, 2018 submitted in response to the Council’s July 16, 2018 notification of an
incomplete request for exempt modification with regard to the above-referenced matter.

The submission rendets the request for exempt modification complete and the Council will process
the request in accordance with the Federal Communications Commission 60-day timeframe.

Thank you for your attention and cooperation.

Sincerely,

Vil

Melanie A. Bachman
Executive Director

MAB/FOC /jmb

S:\EMS_TS\1_BYTOWN\Woodstock\Route 169\ T-MOBILE\em-T-Mobile-169-180712_res . psum 169.docx
CONNECTICUT SITING COUNCIL

Affirmative Action / Equal Opportunity Employer



From: Thomas White

To: Cunliffe, Fred

Subject: Woodstock Fair T-Mobile Exempt Mod

Date: Monday, July 16, 2018 2:36:03 PM

Attachments: WoodstockFairDelivery Verification.pdf

CTCOWI1A_A and E_COLT_LE_071618 Revl.pdf

Fred:

Please see new LE showing 35 kw generator and delivery verification. I will send to the
Zoning/planning dept. today. I am having the structural show the MW dish. Thank you.
Thomas White

TRM

16 Chestnut St.

Suite 420

Foxboro, MA 02035

203-417-4446 cell

774-215-5423 fax

twhite(@ttmcom.com

From: Thomas White

To: Cunliffe, Fred .

Subject: RE: Woodstock Fair T-Mobile Exempt Mod

Date: Tuesday, July 17, 2018 12:29:36 PM

Attachments: 18097.00 - CTCOWO1A - Structural Analysis Rev.1 18.07.17.pdf
Fred:

Here is the revised structural that has the MW dish, thank you
Thomas White

TRM

16 Chestnut St.

Suite 420

Foxboro, MA 02035

203-417-4446 cell

774-215-5423 fax

twhite@trmcom.com

From: Thomas White

To: Cunliffe, Fred

Subject: FW: Woodstock Fair T-Mobile
Date: Tuesday, July 17, 2018 1:39:28 PM
Attachments: image001.png

Fred:

Please see below for vetification for receipt of CSC package, thank you
Thomas White

TRM

16 Chestnut St.

Suite 420

Foxboro, MA 02035

203-417-4446 cell

774-215-5423 fax

twhite@trmcom.com

SAEMS_TS\1_BYTOWN\Woodstock\Route 16\ T-MOBILE\em-T-Mobile-169-180712_ Kltrtois 169.docx




From: Thomas White

To: Cunliffe, Fred

Subject: Woodstock Fair Exempt Modification T-Mobile

Date: Wednesday, July 18, 2018 9:35:50 AM

Fred:

There is no RF report required for the microwave dish because it is receive only. I hope that
completes the submission, if you need anything else please let me know.
Thomas White

TRM

16 Chestnut St.

Suite 420

Foxboro, MA 02035

203-417-4446 cell

774-215-5423 fax

twhite@trmcom.com

SAEMS_TS\1_BYTOWN\Woodstock\Route 169\ T-MOBILE\em-T-Mobile-169-180712_resg kltrtoi pleteltr281 route 169.docx
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FOXBORO
15 WALL ST
FOXBORO
MA
02035-9998
2427710435
07/10/2018  (BO0Y275-8777  12:11 py

Final
Q-ty Price

$7.90

Descrlption
PM 2-Day
(Domestic)
(NEW BRITAIN, CT 06051)
(Weight:2 Lb 3.80 0z2)
(Expected Delivery Date)
huirsday 07/12/2018)
USPS Tracking #)
(9505 5105 5248 8191 2225 58)
Insurance $0.00

i
(Up to $%0.00 included)
PM 2-Day fluded e 70
Flat Rate Env
(Domestic) ,
(SOUTH WOODSTOCK, CT (6267)
(F1at Rate)
(Expected Delivery Date)
{Thursday 07/12/2018)
Tracking #)
(9505 5105 5248 8191 2205 65)
Insurance 1 $0.00
(Up to $50.00 included)
PM 2-Day $6.70
Flat Rate Env
(Domestic)
(WOODSTOCK, CT  06281)
(Flat Rate)
{Expected Delivery Date)
{Thursday 07/12/2018)
SPS Tracking #)
(9505 5105 5248 8191 2225 72
Insurance 1 $0.00
(Up to $50.00 included)

Total $21.30
Debit Card Remit'd $21.30
(Card Name:VISA)
{(Account #: XXXXXOMXNN3T67)
(Approval #: )
(Transaction #:786)
(Receipt #:015790)

(Debit Card Purchase:$21.30)
{Cash Back:$0.0m)

(Entry Mode:Chip)

(AID: A00D0000980340)
(Application Label :US DEBIT)
(PIN:Verified by PIN)

(Cryptogram:9C68AA7E5940F63A)
(ARC:00)

(CVR:420000)
(TAD:06010A03600000)
(1S1:6800)
(TVR:8080048000)

Includes up to $50 insurance

Text your tracking numbsr to 28777
(2USP§) to get the latgst StaTs
Standard Message and DeTa rateg may

Visit www, ,
apply. You, M3y 8Lod VIS WM. Lsps conn.

Scanned by CamScanner



Thomas White

From: auto-reply@usps.com

Sent: Monday, July 16, 2018 2:24 PM

To: Thomas White

Subject: USPS® Item Delivered, PO Box 9505510552488191222565
Hello White,

Your item has been delivered and is
available at a PO Box at 1:01 pm on
July 12, 2018 in SOUTH
WOODSTOCK, CT 06267.

Tracking Number:
9505510552488191222565

Delivered, PO Box
[x]

af

EE

Visit USPS Trackinge to check the most up-to-date status of
your package. Sign up for Informed Deliverye to digitally
preview the address side of your incoming letter-sized mail
and manage your packages scheduled to arrive soon! To
update how frequently you receive emails from USPS, log in to
your USPS.com account.

Want regular updates on your package? Set up text alerts.

SR
B ELEIELS




Thomas White

From: auto-reply@usps.com

Sent: Monday, July 16, 2018 2:26 PM

To: Thomas White

Subject: USPS® Item Delivered, To Mail Room 9505510552488191222572
Hello White,

Your item has been delivered to the
mail room at 10:48 am on July 12,
2018 in WOODSTOCK, CT 06281.

Tracking Number:
9505510552488191222572

Delivered, To Mail Room
[x]

Bf
El;

Visit USPS Trackinge to check the most up-to-date status of
your package. Sign up for Informed Deliverye to digitally
preview the address side of your incoming letter-sized mail
and manage your packages scheduled to arrive soon! To
update how frequently you receive emails from USPS, log in to
your USPS.com account.

Want regular updates on your package? Set up text alerts.

R
EELFELET;

Download USPS Mobilee




USPS.com | Privacy Policy | Customer Service | FAQs

Delivery date and time depends on origin, destination and Post Office™
acceptance time and is subject to change. Delivery options are subject to
restrictions and may not be available for your item.

This is an automated email; please do not reply to this message. This
message is for the designated recipient only and may contain privileged,
proprietary, or otherwise private information. If you have received it in error,
please delete. Any other use of the email by you is prohibited.

Copyright © 2017. All rights reserved.



Download USPS Mobilee

USPS.com | Privacy Policy | Customer Service | FAQs

Delivery date and time depends on origin, destination and Post Office™
acceptance time and is subject to change. Delivery options are subject to
restrictions and may not be available for your item.

This is an automated email; please do not reply to this message. This
message is for the designated recipient only and may contain privileged,
proprietary, or otherwise private information. If you have received it in error,
please delete. Any other use of the email by you is prohibited.

Copyright © 2017. All rights reserved.
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Centered on Solutions™

Structural Analysis Report

120-ft Portable Tower (extended at 61-ft)

Proposed Temporary
Antenna Installation

Site Ref: CTCOWO01A

39 N Gate Road
Woodstock, CT

Centek Project No. 18097.00

Rev 1: July 17, 2018
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CENTEK ¢

Structural Analysis - 120-ft Portable Tower
T-Mobile Temporary Antenna Installation
Site Ref — CTCOWO01A

Woodstock, CT

Rev 1~ July 17, 2018
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CENTEK =

Structural Analysis - 120-ft Portable Tower
T-Mobile Temporary Antenna Installation
Site Ref — CTCOWO01A

Woodstock, CT

Rev 1~ July 17, 2018

Introduction

The purpose of this report is to summarize the results of the non-linear, P-A structural analysis
of the temporary antenna/tower installation located in Woodstock, CT.

The host tower is a 120-ft tall, six section, telescoping lattice tower. Original design documents
were unavailable for use in this report. The tower geometry was obtained from field verification
conducted by Centek personnel on June 6, 2018.

Antenna and appurtenance information were obtained from an RF data sheet provided by T-
Mobile.

The tower consists of six (6) telescoping vertical sections consisting of steel pipe legs and steel
solid round diagonal and horizontal bracing. The width of the tower face is 0.8125-ft at the top
and 2.5-ft at the base.

Antenna and Appurtenance Summary

= T-MOBILE (Proposed):
Antennas: Three (3) RFS APX16DWV-16DWVS panel antennas and one (1)
Fastback Networks IBR-1211 microwave dish leg mounted with a RAD center
elevation of 60-ft above grade level.
Coax Cables: Thirteen (13) 1/2” & coax cables running on a leg/face of the
tower as specified in Section 3 of this report.

REPORT SECTION 1-1



CENTEK £n

Structural Analysis - 120-ft Portable Tower
T-Mobile Temporary Antenna Installation
Site Ref — CTCOWO1A

Woodstock, CT

Rev 1~ July 17, 2018

Primary Assumptions Used in the Analysis

= The tower structure’s theoretical capacity not including any assessment of the
condition of the tower.

= The tower carries the horizontal and vertical loads due to the weight of antennas, ice
load and wind.

= Tower is properly installed and maintained.

= Tower is in plumb condition.

= Tower loading for antennas and mounts as listed in this report.

= All bolts are appropriately tightened providing the necessary connection continuity.

= All welds are fabricated with ER-70S-6 electrodes.

= All members are assumed to be as specified in the original tower design documents.

= All members are “hot dipped” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

= All member protective coatings are in good condition.

= All tower members were properly designed, detailed, fabricated, installed and have
been properly maintained since erection.

= Any deviation from the analyzed antenna loading will require a new analysis for
verification of structural adequacy.

REPORT SECTION 1-2



CENTEK =ng

Structural Analysis - 120-ft Portable Tower
T-Mobile Temporary Antenna Installation
Site Ref - CTCOWO01A

Woodstock, CT

Rev 1~ July 17, 2018

Analysis

The existing tower was analyzed using a comprehensive computer program entitled thxTower.
The program analyzes the tower, considering the worst case loading condition. The tower is
considered as loaded by concentric forces along the tower, and the model assumes that the
tower members are subjected to bending, axial, and shear forces.

The existing tower was analyzed for the controlling basic wind speed (3-second gust) with no
ice and the applicable wind and ice combination to determine stresses in members as per
guidelines of TIA-222-G-2005 entitled “Structural Standard for Antenna Support Structures and
Antennas”, the American Institute of Steel Construction (AISC) and the Manual of Steel
Construction; Load and Resistance Factor Design (LRFD).

The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix N of the CSBC' and the wind speed data available in the TIA-222-G-2005
Standard.

Tower Loading

Tower loading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA-222-G-2005, gravity loads of the tower structure and its
components, and the application of 0.75” radial ice on the tower structure and its components.

Basic Wind Woodstock; v = 101 mph (3 second  [Appendix N of the 2016 CT
Speed: gust) Building Code]
Load Cases: Load Case 1; 101 mph wind speed [Appendix N of the 2016 CT

w/ no ice plus gravity load —used in  Building Code]
calculation of tower stresses and
rotation.

Load Case 2; 50 mph wind speed w/  [Annex B of TIA-222-G-2005]
0.75” radial ice plus gravity load —
used in calculation of tower stresses.

" The 2012 International Building Code as amended by the 2016 Connecticut State Building Code (CSBC).

REPORT SECTION 1-3



CENTEK Eng

Structural Analysis - 120-ft Portable Tower
T-Mobile Temporary Antenna Installation
Site Ref — CTCOWO1A

Woodstock, CT

Rev 1~ July 17, 2018

Tower Capacity

= Calculated stresses were found to be within allowable limits. This tower was found to be at
91.6% of its total capacity.

Tower Section Elevation (perc e?‘tg:: ;a::;a city) Result
Leg (T2) 23'-0"-43-0" 66.8% PASS
Diagonal (T3) 2'4)-23:0° 72.5% PASS
Guy C (T1) 61’ 91.6% PASS

= Guy wires shall be 5/16” diameter EHS at 25’ radius from the tower. Provide 8,000lbs
of ballast block at each guy point.

Conclusion

This analysis shows that the subject tower is adequate to support the proposed antenna
configuration.

The analysis is based, in part, on the information provided to this office by T-Mobile. If the
existing conditions are different than the information in this report, Centek Engineering, Inc.
must be contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by: anwiing,

Timothy J. Lynn, PE
Structural Engineer

REPORT SECTION 1-4



CENTEK Eng

Structural Analysis - 120-ft Portable Tower
T-Mobile Temporary Antenna Installation
Site Ref — CTCOWO01A

Woodstock, CT

Rev 1~ July 17, 2018

Standard Conditions for Furnishing of

Professional Engineering Services on

Existing Structures

All engineering services are performed on the basis that the information used is current and
correct. This information may consist of, but is not necessarily limited to:

REPORT

Information supplied by the client regarding the structure itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

Information from the field and/or drawings in the possession of CENTEK engineering,
Inc. or generated by field inspections or measurements of the structure.

It is the responsibility of the client to ensure that the information provide to CENTEK
engineering, Inc. and used in the performance of our engineering services is correct and
complete. In the absence of information to the contrary, we assume that all structures
were constructed in accordance with the drawings and specifications and are in an un-
corroded condition and have not deteriorated. It is therefore assumed that its capacity
has not significantly changed from the “as new” condition.

All services will be performed to the codes specified by the client, and we do not imply to
meet any other codes or requirements unless explicitly agreed in writing. If wind and ice
loads or other relevant parameters are to be different from the minimum values
recommended by the codes, the client shall specify the exact requirement. In the
absence of information to the contrary, all work will be performed in accordance with the
latest revision of ANSI/ASCE10 & ANSI/EIA-222

All services performed, results obtained, and recommendations made are in accordance
with generally accepted engineering principles and practices. CENTEK engineering, Inc.
is not responsible for the conclusions, opinions and recommendations made by others
based on the information we supply.

SECTION 2-1



CENTEK ¢

Structural Analysis - 120-ft Portable Tower
T-Mobile Temporary Antenna Installation
Site Ref — CTCOWO1A

Woodstock, CT

Rev 1~ July 17, 2018

General Description of Structural

Analysis Program

tnxTower, is an integrated structural analysis and design software package for Designed
specifically for the telecommunications industry, tnxTower, formerly ERITower, automates much
of the tower analysis and design required by the TIA/EIA 222 Standard.

tnxTower Features:

tnxTower can analyze and design 3- and 4-sided guyed towers, 3- and 4-sided self-
supporting towers and either round or tapered ground mounted poles with or without

guys.
The program analyzes towers using the TIA-222-G (2005) standard or any of the

previous TIA/EIA standards back to RS-222 (1959). Steel design is checked using the
AISC ASD 9th Edition or the AISC LRFD specifications.

Linear and non-linear (P-delta) analyses can be used in determining displacements and
forces in the structure. Wind pressures and forces are automatically calculated.

Extensive graphics plots include material take-off, shear-moment, leg compression,
displacement, twist, feed line, guy anchor and stress plots.

tnxTower contains unique features such as True Cable behavior, hog rod take-up,
foundation stiffness and much more.

REPORT SECTION 2-2



63.0 ft

P1.25x.191

P1.5x.145
A53-B-35

SR 9/16

A36

4x3/8

4x3/8

SR 9/16

178

225

26 @ 1.51282

04

430 ft

230ft

P2x.218

C8x11.5

C8x11.5

25
14 @ 1.47619

Section

Legs

Leg Grade

Diagonals

Diagonal Grade

Top Girts

Bottom Girts

Horizontals

Face Width (f)

#Panels @ (f)
Weight (K)

2.

125 ft

AN

NAN

\!N\\\‘ \I\ {\\ \

3.0K (VxB)
24.7 K (Vy B)
11K (VzB)
36K (VXC)
24.7K (W C)
13K (VzC)

R=25.00 ft

R=25.00 ft

- Re25.00t

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
APX16DVW-16DWVS-E-A20 60 APX16DWV-16DWWS-E-A20 60
(T-Mobile - Proposed) (T-Mobile - Proposed)
APX16DVW-16DWVS-E-A20 60 IRB-1211 Dish (T-Mobile - Proposed) |60
(T-Mobile - Proposed)

MATERIAL STRENGTH
[ GRADE | Fy | Fu | GRADE | Fy | Fu |
|A53-B-35 [35 ksi |63 ksi [A36 [36 ksi |58 ksi |
TOWER DESIGN NOTES

wN =

in thickness with height.
Deflections are based upon a 60 mph wind.
. Tower Structure Class Il

~Nooa

. TOWER RATING: 91.6%

R=2500ft __pf

. Tower designed for Exposure C to the TIA-222-G Standard.
. Tower designed for a 101 mph basic wind in accordance with the TIA-222-G Standard.
Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

. Topographic Category 1 with Crest Height of 0.00 ft

Centek Engineering Inc.
63-2 North Branford Rd.

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

[*> 18097.00 - CTCOWO01A

Project: 39 N Gate Road Woodstock, CT

Client: T-Mobile Drawn by: TJIL App'd:
Code: TIA-222-G Pate: 07/17/18 Seale: NTS
Path: Dwg No. E-1

JI\cb41609700 W04 SrichraBeckp Oonmeniaiey (T oueriboci ok s grancs owe




tnxTower

Centek Engineering Inc.
63-2 North Branford Rd.
Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Job Page
18097.00 - CTCOWO01A 1 of 25
Project Date
39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Client Designed by
T-Mobile TIL

Tower Input Data

The main tower is a 3x guyed tower with an overall height of 63.00 ft above the ground line.

The base of the tower is set at an elevation of 2.00 ft above the ground line.
The face width of the tower is 1.78 ft at the top and 2.50 ft at the base.
This tower is designed using the TIA-222-G standard.

The following design criteria apply:

Basic wind speed of 101 mph.

Structure Class II.

Exposure Category C.

Topographic Category 1.

Crest Height 0.00 fi.

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.
Pressures are calculated at each section.

Safety factor used in guy design is 1.

Stress ratio used in tower member design is 1.

Special horizontal and vertical support at 10.50 on leg B,C.
The support at the base was eliminated.

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

Options

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

V' Use Code Stress Ratios

V' Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile

V' Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
SR Members Have Cut Ends
SR Members Are Concentric

Distribute Leg Loads As Uniform
Assume Legs Pinned
Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
V' Project Wind Area of Appurt.
v Autocalc Torque Arm Areas
Add IBC .6D+W Combination
Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
V' Treat Feed Line Bundles As Cylinder

< <2 <2 <

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feed Line Torque

Include Angle Block Shear Check

Use TIA-222-G Bracing Resist. Exemption

Use TIA-222-G Tension Splice Exemption
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets
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$ 2 Project Date
Centek Engineering Inc.
63-2 North Bm,,fo,dg;d 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile
FAX: (203) 488-8587 TIL
Wind 180
Wind 90
_
LegC g
<
oM
Wind 0
Comer & Starmount Guyed Tower
Tower Section Geometry
Tower " Tower ~ Assembly " Description " Section “Number  Section
Section Elevation Database Width of Length
Sections
£ S S
Tl 63.00-43.00 1.78 1 20.00
T2 43.00-23.00 225 1 20.00
L 23.00-2.00 ay 1 21.00
- J
Tower Section Geometry (cont'd)
Tower Tower Diagonal ~ Bracing  Has  Has  TopGirt " Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
S S Panels in e
Tl 63.00-43.00 1.51 Z Brace No Yes 2.0000 2.0000
T2 43.00-23.00 1.51 Z Brace No Yes 2.0000 2.0000
T3 23.00-2.00 148 Z Brace No Yes 2.0000

2.0000




tnxTower

Centek Engineering Inc.
63-2 North Branford Rd.

Branford, CT 06405 Client

Phone: (203) 488-0580

Job

18097.00 - CTCOWO1A

Page
3 of 25

Project

39 N Gate Road Woodstock, CT

Date
12:00:49 07/17/18

T-Mobile

Designed by

FAX: (203) 488-8587 TJL
] J
| Tower Section Geometry (cont'd)
" Tower  Leg  Leg  Leg  Diagonal  Diagonal  Diagonal
Elevation Type Size Grade Type Size Grade
T1 63.00-43.00 Pipe P1.25x.191 A53-B-35  Solid Round 9/16 A36
(35 ksi) (36 ksi)
T2 43.00-23.00 Pipe P1.5x.145 A53-B-35  Solid Round 9/16 A36
(35 ksi) (36 ksi)
T3 23.00-2.00 Pipe P2x.218 A53-B-35  Solid Round 9/16 A36
L SR N SR s o wiwcen o 11 1) L ST, SR _(6ksi)
S. J
Tower Section Geometry (cont'd)
" Tower  TopGirt " TopGit  TopGirt  BottomGirt  BottomGirt  Bottom Girt
Elevation Type Size Grade Type Size Grade
T1 63.00-43.00 Flat Bar 4x3/8 A36 Flat Bar 4x3/8 A36
(36 ksi) (36 ksi)
T2 43.00-23.00 Flat Bar 4x3/8 A36 Flat Bar 4x3/8 A36
(36 ksi) (36 ksi)
T3 23.00-2.00 Channel C8x11.5 A36 Channel C8x11.5 A36
A1 (36 ksi)
= p)
Tower Section Geometry (cont'd)
e N T T SN 7 T 7 SR | - e 5 R ST
Elevation of Type Size Grade Type Size Grade
Mid
f Girts — _ v
T163.00-43.00 None Flat Bar A36 Solid Round 9/16 A36
(36 ksi) (36 ksi)
T2 43.00-23.00 None Flat Bar A36 Solid Round 9/16 A36
(36 ksi) (36 ksi)
T323.00-2.00 None Flat Bar A36 Solid Round 9/16 A36
(36 ksi) (36 ksi)
-3 J
B Tower Section Geometry (cont'd)
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 Bolt
(per face) A, Spacing Spacing Spacing
Diagonals Horizontals ~ Redundants
f % in in in in
T1 63.00-43.00 0.00 0.0000 A36 1 1 36.0000 36.0000 36.0000
(36 ksi)
T2 43.00-23.00 0.00 0.0000 A36 1 1 36.0000 36.0000 36.0000
(36 ksi)
T3 23.00-2.00 0.00 0.0000 A36 1 1 36.0000 36.0000 36.0000
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Centek Engineering Inc.
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Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TIL
FAX: (203) 488-8587
" Tower Gusset Gusset  Gusset Grade Adjust. Factor Adjust. Weight Mult. Double An:gAIer Double Anéle “Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals Horizontals ~ Redundants
e | W S e e SR | e || DN ||
(36 ksi) 5l

Tower Section Geometry (cont’d)

BB S L s e e K Factors' 8] i "
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags

Angles Rounds X X X X X X X
VSR SRR ik ) 9 b ML (SR S B D &
Tl Yes Yes 1 1 1 1 1 1 1 1
63.00-43.00 1 1 1 1 1 1 1
T2 Yes Yes 1 1 1 1 1 1 1 1
43.00-23.00 1 1 1 1 1 1 1
T3 23.00-2.00 Yes Yes 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1

TNote: K. factbrs a;z‘apklied 0 r;temZe;}égm lJe,;ngth.s: K-braces without inﬁerﬁvugnporting members will have the K fac}or in the ’ou.tjo?-plar‘le direction applied to

the overall length.

Tower Section Geometry (cont’d)

Tower | Leg | Diagonal |  TopGirt | BowomGirt |  MidGirt | Long Horizontal | Short Horizontal
Elevation
Net Width U |Net Width U |Net Width U Net U Net U | Net U Net U
Deduct Deduct Deduct Width Width | Width Width

in in in Deduct Deduct Deduct Deduct
T1 63.00-43.00/ 0.0000 1 0.0000 0.75 | 0.0000 0.75 ' 0.0000 0.75 0.0000  0.75 0.0000 0.75 | 0.0000 0.75
T2 43.00-23.00/ 0.0000 1 0.0000 0.75 | 0.0000 0.75  0.0000 0.75 0.0000 0.75 0.0000 0.75 | 0.0000 0.75
T3 23.00-2.00 | 0.0000 1 0.0000 0.75 “0;00(/)0 0.75 | 0.0000 0.75 ~1.0.0000 075 | 0.0000 0.75 | 0.0000 0.75

Guy Data
Guy Guy Guy Initial % Guy Guy L, Anchor Anchor En

Elevation Grade Size Tension Modulus ~ Weight Radius Azimuth  Elevation Fitting
Adj. Efficiency

e o e K B " ROy IR W S . .
61.3205 EHS A 5/16 1.12 10% 21000 0.205 65.77 25.00 0.0000 0.00 100%
B 5/16 1.12 10% 21000 0.205 65.77 25.00 0.0000 0.00 100%

C _sn6 112 10% 21000 0205 6577 2500 00000 000 100%

Guy Data(cont’d)
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Centek Engineering Inc.
63-2 North Branforngd. 39 N Gate Road WOOdStOCk, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TJL
FAX: (203) 488-8587
Guy L Moﬁnt g Torque-Amy Tt;rq;e:Arm - To;qlze-hrm V»Tyor:]ué-Arm Torqdé-A;mA % qTorque-‘Arrm Size
Elevation Type Spread Leg Angle Style Grade Type
S
i A T . . E BT
61.3205 Corner . B L i N ~
J
Guy Data (cont’d)
Guy  Diagonal  Diagonal  Upper Diagonal  Lower Diagonal  Is  Pull-Off  Pull-Of Type  Pull-Off Sze
Elevation Grade Type Size Size Strap. Grade
6132 A572-50 Solid Round A572-50 Solid Round
~ BREAE -0 A 0K -
J
Guy Data (cont’d)
" Guw  Cable  Cable  Cable “Cable  Tower  Tower Tower " Tower
Elevation Weight Weight Weight Weight Intercept Intercept Intercept Intercept
A B C D A B C D
S K LY K K S S S A
61.3205 0.01 0.01 0.01 0.39 0.39 0.39
_ L.1sec/pulse 1.1 sec/pulse 1.1 sec/pulse
J
Guy Data (cont’d)
) Torque Arm PulOff  Diagonal
Guy Calc Calc K. K, K K, K. K,
Elevation K K
fi Single Solid
- Angles Rounds ,
613205 No No ! 1 [ 1
J
Guy Data (cont’d)
 Torque-drm M1 A  Diagonal
Guy Bolt Size  Number Net Width U Bolt Size  Number Net Width U Bolt Size  Number Net Width U
Elevation in Deduct in Deduct in Deduct
B i __in __3 in_ § _2 I
61.3205 0.6250 0 0.0000 0.75 0.6250 0 0.0000 0.75 0.6250 0 0.0000 0.75
A325N AN A325N

Guy Pressures
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5 5 Project Date
Centek Engineering Inc.
il gy 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TIL
FAX: (203) 488-8587
= Guy VVGuy ' i z P S q, R q; T oy doer
Elevation Location Ice Thickness
R AT S B I - AL O - o S SO 1|
61.3205 A 30.66 22 5 1.4890
B 30.66 22 5 1.4890
L ¢ LU DR ot BRI e
Guy-Tensioning Information
T A RISE, Rl 4 G SO B e “wwwz‘ep_zpﬁrature,‘ll Time Of T¢ g S AR RN e
oF WF : LB e 00k v e eeSOR) o T 00 UL 0
Guy H Vv Initial  Intercept  Initial  Intercept Initia Iniercepl Initial [merce;n Initial Intercept Initial Intercept  Initial  Intercept
Elevation Tension Tension Tension Tension Tension Tension Tension
e A p B R il L KT G K K o e e e R T S D s
613205 A 2395 61.32 1184 037 1163 038 1141 039 1120 039 1.099 040 1077 0.41 1056 0.42
B 2395 61.32 1184 037 1163 038 1.141 039 1120 039 1.099 040 1.077 0.41 1.056 042
L B 8oz LM 07 o ed 038 o GBIL . 039 0 nLI0, 089 1099y 040 s 10T L DAl 510%6 L 0dacs
Feed Line/Linear Appurtenances - Entered As Round Or Flat
 Description  Face Allow  Compoment  Placement  Total  Number  Clear  Widihor Perimeter  Weight
or  Shield Type Number Per Row Spacing Diameter
; =t gio e Teg EiE e W0 s s R CST R ke e el G -
i o A VR ar(Car) L ST0021000 0 o (I8N U TTE T OR00L. 05800, 025
Feed Line/Linear Appurtenances Section Areas
Gwer . Tower .. e | Ay | o oaede G oOle . Weew
Section Elevation In Face Out Face
i S (0 T 2 1 K
T1 63.00-43.00 A 0.000 0.000 10.556 0.000 0.05
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
2 43.00-23.00 A 0.000 0.000 15.080 0.000 0.07
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T3 23.00-2.00 A 0.000 0.000 9.802 0.000 0.04
B 0.000 0.000 0.000 0.000 0.00
e 01000 0000 & g L0000, i 0000 0,00
Feed Line/Linear Appurtenances Section Areas - With Ice
" Tower ~ Tower  Face  Ice A 4r  Cela  Cds  Weight
Section Elevation or Thickness In Face Out Face
T1 63.00-43.00 A 1.573 0.000 0.000 31.560 0.000 0.37
B 0.000 0.000 0.000 0.000 0.00
| 4 0.000 0.000 0.000 0.000 0.00
T2 43.00-23.00 A 1.500 0.000 0.000 44.656 0.000 0.50
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T3 23.00-2.00 A 1.361 0.000  0.000 28496 0.000 0.30
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Centek Engineering Inc.
63-2 North Branford Rd. 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TIL
FAX: (203) 488-8587
“Tower - .. Tower .. Bace - dee s . AR . . s Caa Cidy  Weight
Section Elevation or Thickness In Face Out Face
i e Leg in__ B e g O BT e e
B 0.000 0.000 0.000 0.000 0.00
A O, A 0.000 0 O 0 . L0 |\
Feed Line Shielding
" Section Elevation  Face Az Az Ar dg
Ice Ice
T1 63.00-43.00 A 0.583 9.538 0.293 0.686 .
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
T2 43.00-23.00 A 0.808 12.600 0.419 0.972
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
T3 23.00-2.00 A 0.533 7.519 0.519 1.185
B 0.000 0.000 0.000 0.000
= 20 SOD00 e gt R 000, L g 0000 000 e
Feed Line Center of Pressure
Section " Elevation Py CP; R SR
Ice Ice
Y SV in _in in_ it
El 63.00-43.00 -0.9108 -0.5258 -0.4235 -0.2445
T2 43.00-23.00 -1.1220 -0.6478 -0.5750 -0.3320
T3 ~23.00-2.00 -0.8294 04788 -0.4806 02775
| Shielding Factor Ka
Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev.| No Ice Ice
T1 1 1/2| 43.00 -57.00 1.0000 1.0000
T2 1 1/2| 23.00 - 43.00 1.0000 1.0000
13 1 1/2] 10.00 - 23.00 1.0000 1.0000

Discrete Tower Loads
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. ; Project Date
Centek Engineering Inc.
e by 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile
FAX: (203) 488-8587 TJL
Description Face Offset Offsets: Azimuth Placement CuAa Cud, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S < S N N K
S
APX16DWV-16DWVS-E-A A From Leg 0.50 0.0000 60.00 No Ice 6.46 2.15 0.04
20 0.00 172" Ice 6.83 2.49 0.07
(T-Mobile - Proposed) 0.00 1" Ice 721 2.84 0.11
APX16DWV-16DWVS-E-A B From Leg 0.50 0.0000 60.00 No Ice 6.46 2.15 0.04
20 0.00 1/2" Tee 6.83 2.49 0.07
(T-Mobile - Proposed) 0.00 1"Ice 721 2.84 0.11
APX16DWV-16DWVS-E-A C From Leg 0.50 0.0000 60.00 No Ice 6.46 2.15 0.04
20 0.00 1/2" Ice 6.83 2.49 0.07
(T-Mobile - Proposed) 0.00 1"Ice 721 2.84 0.11
IRB-1211 Dish C From Leg 0.50 0.0000 60.00 No Ice 1.15 0.84 0.01
(T-Mobile - Proposed) 0.00 1/2" Ice 1.29 0.96 0.02
) 000 E Voo Lty gl s 008
Tower Pressures - No Ice
Gy =0850
Section z K, q. Ac F A Ar Aleg Leg Cudy Cady
Elevation a % In Out
c Face Face
S psf s e 4 s s s
T1 63.00-43.00 53.00| 1.107 31 43.067 | A 0.958 7.437 5.534 65.92 10.556 0.000
B 1.251 8.020 59.69 0.000 0.000
C 1.251 8.020 59.69 0.000 0.000
T2 43.00-23.00 33.00 | 1.002 22 50.667 | A 1.059 8374 6.333 67.14 15.080 0.000
B 1.478 9.182 59.41 0.000 0.000
C 1.478 9.182 59.41 0.000 0.000
T3 23.00-2.00 12.50 0.85 19 56.656 | A 2.551 10.936 8313 61.63 9.802 0.000
B 3.069 11.470 51117 0.000 0.000
C 3.069 11.470 57.17 0.000 0.000
Tower Pressure - With Ice
Gy =0.850
Section z K; q. tz Ag F Ar Ar Aleg Leg CuA, CuAy
Elevation a % In Out
4 Face Face
bis S psf in £ |e s bis N N
T1 63.00-43.00 53.00( 1.107 8 1.5728 48.310| A 0.565 23.856 16.020 65.60 31.560 0.000
B 1.251 33.393 46.24 0.000 0.000
C 1.251 33.393 46.24 0.000 0.000
T2 43.00-23.00 33.00{ 1.002 5 1.5000 55.667] A 0.506 22.883 16.334 69.84 44.656 0.000
B 1.478 35.483 44.19 0.000 0.000
¢ 1.478 35.483 44.19 0.000 0.000
T3 23.00-2.00 12.50 0.85 5 1.3612 61.4211 A 1.885 29.805 17.841 56.30 28.496 0.000
B 3.069 37.324 44.17 0.000 0.000
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Centek Engineering Inc.
63-2 No,,;%m,,fo,dgm 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile
FAX: (203) 488-8587 TJL
Section z K; q. tz Ag F Ar Agr Aleg Leg CuA4 CuA,
Elevation a % In Out
c Face Face
f f psf in N e s s s s i
C 3.069 37.324 44.17 0.000 0.000|
Tower Pressure - Service
Gy =0.850
Section z K; q. Ag F Ap Ar Aleg Leg CuAy CuAy
Elevation a % In Out
C Face Face
s f pof. | - le s s i s
T1 63.00-43.00 53.00[ 1.107 11| 43.067( A 0.958 7.437 5.534 65.92 10.556 0.000
B 1.251 8.020 59.69 0.000 0.000
C 1251 8.020 59.69 0.000 0.000
T2 43.00-23.00 33.00| 1.002 8| 50667 A 1.059 8.374 6.333 67.14 15.080 0.000
B 1.478 9.182 59.41 0.000 0.000
C 1.478 9.182 59.41 0.000 0.000
T3 23.00-2.00 1250 0.85 7| 56.656| A 2.551 10.936 8313 61.63 9.802 0.000
B 3.069 11.470 57.17 0.000 0.000
C 3.069 11.470 57.17 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr q. Dr Dg Ag F w Crrl.
Elevation Weight Weight a Face
c psf
A K K e s K pif
Tl 0.05 1.16] A 0.195| 2.613 31 1 1 5.558 0.67 3333 C
63.00-43.00 B 0215 2.546 1 1 5.881
C 0215 2.546 1 1 5.881
T2 0.07 040| A 0.186 | 2.643 22 1 1 6.313 0.61 3065 C
43.00-23.00 B 021 2562 1 1 6.770
C 021 2562 1 1 6.770
T3 23.00-2.00 0.04 067] A 0.238 | 2.474 19 1 1 9.228 0.54 2558 C
B 0257 2.418 1 1 9.798
C 0257 2.418 1 1 9.798
Sum Weight: 0.15 223 1.82
= Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr q: Dr Dr Ag F w Crrl.
Elevation Weight Weight a Face
¢ psf
s K K e s K pif
Tl 0.05 1.16] A 0.195| 2.613 31 0.8 1 5.367 0.65 3250 C
63.00-43.00 B 0215 2.546 0.8 1 5.631
C 0215| 2.546 0.8 1 5.631
T2 0.07 040 A 0.186 | 2.643 22 0.8 1 6.101 0.60 2994| C




t T Job Page
nxitower 18097.00 - CTCOWO1A 10 of 25
; . Project Date
Centek Engineering Inc.
533 0orTh Biimfore o 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TIL
FAX: (203) 488-8587
Section Add Self F e Cr q: Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
¢ psf
f K K e S K plf
43.00-23.00 B 021 2.562 0.8 1 6.475
C 021 2.562 0.8 1 6.475
T3 23.00-2.00 0.04 0.67| A 0.238 | 2474 19 0.8 1 8.718 0.51 24 .44 C
B 0257 | 2418 0.8 1 9.184
C 0257 | 2418 0.8 1 9.184
Sum Weight: 0.15 2.23 1.76

Tower Forces - No Ice - Wind 90 To Face

Section Add Self F e Cr q: Dr Dr Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
f K K e A K plf
Tl 0.05 1.16 | A 0.195| 2.613 31 0.85 1 5415 0.65 32.71 C
63.00-43.00 B 0215 2.546 0.85 1 5.694
C 0.215| 2.546 0.85 1 5.694
T2 0.07 040 A 0.186 | 2.643 22 0.85 1 6.154 0.60 30.12 C
43.00-23.00 B 021 2.562 0.85 1 6.548
C 021 2.562 0.85 1 6.548
T3 23.00-2.00 0.04 067 A 0238 2474 19 0.85 1 8.846 0.52 24.73 C
B 0.257| 2418 0.85 1 9.338
C 0257 2418 0.85 1 9.338
Sum Weight: 0.15 2.23 1.78

Tower Forces - With Ice - Wind Normal To Face

Section Add Self F e Cr q: Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
S K K e Vi K pif
Tl 0.37 236 A 0.505 | 1.893 8 1 1 23.539 0.53 26.46 €
63.00-43.00 B 0.717 | 1.778 1 1 28.746
C 0.717 | 1.778 1 1 28.746
T2 0.50 1.66 | A 042 2.025 5 1 1 23.399 0.45 22.45 C
43.00-23.00 B 0.664 | 1.778 1 1 29.365
C 0.664 [ 1.778 1 1 29.365
T3 23.00-2.00 0.30 201 A 0.516 1.88 5] 1 1 27.778 0.34 16.07 C
B 0.658 1.78 1 1 32.243
C 0.658 1.78 1 1 32.243
Sum Weight: 1.17 6.03 1.32

e Tower Forces - With Ice - Wind 60 To Face
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Centek Engineering Inc.
f s st 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile
FAX: (203) 488-8587 TJL
Section Add Self F e Cr q. Dr Dg Ag F w Ctrl.
Elevation Weight Weight a Face
4 psf
f K K e s K plif
T1 0.37 236 A 0.505| 1.893 8 0.8 1 23.426 0.53 26.31 C
63.00-43.00 B 0.717 | 1.778 0.8 1 28.496
C 0717 1.778 0.8 1 28.496
T2 0.50 166 A 042 2025 ) 0.8 1 23.298 0.45 2232 C
43.00-23.00 B 0.664  1.778 0.8 1 29.069
C 0.664 | 1.778 0.8 1 29.069
T3 23.00-2.00 0.30 2011 A 0.516 1.88 5 0.8 1 27.401 0.33 15.87 L&
B 0.658 1.78 0.8 1 31.629
C 0.658 1.78 0.8 1 31.629
Sum Weight: 1.17 6.03 1.31
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr q: Dr Dr Ag F w Crrl.
Elevation Weight Weight a Face
c psf
f K K e s K plf
T1 037 236 A 0.505| 1.893 8 0.85 1 23.454 0.53 26.35 C
63.00-43.00 B 0717 1.778 0.85 1 28.558
¢ 0.717| 1.778 0.85 1 28.558
T2 0.50 1.66 A 042 2.025 5 0.85 1 23.323 0.45 22,35 C
43.00-23.00 B 0.664 | 1.778 0.85 1 29.143
¢ 0.664 | 1.778 0.85 1 29.143
T3 23.00-2.00 0.30 2011 A 0.516 1.88 5 0.85 1 27.495 0.33 15.92 C
B 0.658 1.78 0.85 1 31.782
¢ 0.658 1.78 0.85 1 31.782
Sum Weight: 1.17 6.03 1.31
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr q: Dr Dr Ag F w Ctrl.
Elevation Weight Weight a Face
¢ psf
f K K e K pIf
Tl 0.05 1.16| A 0.195| 2613 11 1 1 5.558 0.24 11.76 C
63.00-43.00 B 0.215| 2.546 1 1 5.881
C 0.215| 2.546 1 1 5.881
T2 0.07 040] A 0.186 | 2.643 8 1 i 6.313 0.22 10.82 C
43.00-23.00 B 021] 2.562 1 i) 6.770
C 021] 2.562 1 1 6.770
T3 23.00-2.00 0.04 067] A 0.238| 2474 7 1 1 9.228 0.19 9.03 C
B 0257 | 2418 1 1 9.798
C 0257 2418 1 1 9.798
Sum Weight: 0.15 223 0.64
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Centek Engineering Inc.
o Ry 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TIL
FAX: (203) 488-8587
0 Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr q: Dy Dg Ag F w Crrl.
Elevation Weight Weight a Face
c psf
fi K K e s K pif
T1 0.05 1.16 | A 0.195| 2.613 11 0.8 1 5367 0.23 11.47 C
63.00-43.00 B 0215 | 2.546 0.8 1 5.631
C 0.215| 2.546 0.8 1 5.631
T2 0.07 040 A 0.186 | 2.643 8 0.8 1 6.101 0.21 10.57 C
43.00-23.00 B 021 2.562 0.8 1 6.475
C 021 2.562 0.8 1 6.475
T3 23.00-2.00 0.04 067 A 0.238 | 2474 T 0.8 1 8.718 0.18 8.63 C
B 0.257| 2418 0.8 1 9.184
C 0257 | 2418 0.8 1 9.184
Sum Weight: 0.15 223 0.62
[ Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr q: Dr Dr Ag F w Crrl.
Elevation Weight Weight a Face
c psf
T1 0.05 1.16 | A 0.195| 2.613 11 0.85 1 5.415 0.23 11.54 C
63.00-43.00 B 0215 | 2.546 0.85 1 5.694
C 0215 | 2.546 0.85 1 5.694
T2 0.07 040 A 0.186 | 2.643 8 0.85 1 6.154 0.21 10.63 C
43.00-23.00 B 021 2.562 0.85 1 6.548
C 021 2.562 0.85 1 6.548
T3 23.00-2.00 0.04 067] A 0238 | 2474 7 0.85 1 8.846 0.18 8.73 C
B 0257 | 2418 0.85 1 9.338
C 0257 | 2418 0.85 1 9.338
Sum Weight: 0.15 2.23 0.63
Force Totals (Does not include forces on guys)
Load Vertical Sum of Sum of Sum of Torques
Case Forces Forces Forces
X VA
K K K kip-ft
Leg Weight 1.02] 1
Bracing Weight 121} :
Total Member Self-Weight 223
Guy Weight 0.04] i
Total Weight 2.56) & 2
Wind 0 deg - No Ice iy 0.00 2.19 -0.18
Wind 30 deg - No Ice 1.06 -1.83 -0.18
Wind 60 deg - No Ice 1.85 -1.07 -0.14
Wind 90 deg - No Ice 215 -0.00 -0.06
Wind 120 deg - No Ice 1.86 1.07 0.03
Wind 150 deg - No Ice 1.07 1.86 0.12
Wind 180 deg - No Ice -0.00 2.11 0.17




T Job Page
inx1ower 18097.00 - CTCOWO1A 13 of 25
5 % Project Date
Centek Engineering Inc.
e s B 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TIL
FAX: (203) 488-8587
Load Vertical Sum of Sum of Sum of Torques
Case Forces Forces Forces
X Z
K K kip-ft
Wind 210 deg - No Ice -1.06 1.83 0.18
Wind 240 deg - No Ice -1.90 1.10 0.15
Wind 270 deg - No Ice -2.15 0.00 0.06

Wind 300 deg - No Ice
Wind 330 deg - No Ice
Member Ice

Guy Ice

Total Weight Ice

Wind 0 deg - Ice

Wind 30 deg - Ice
Wind 60 deg - Ice
Wind 90 deg - Ice
Wind 120 deg - Ice
Wind 150 deg - Ice
Wind 180 deg - Ice
Wind 210 deg - Ice
Wind 240 deg - Ice
Wind 270 deg - Ice
Wind 300 deg - Ice
Wind 330 deg - Ice
Total Weight

Wind 0 deg - Service
Wind 30 deg - Service
Wind 60 deg - Service
Wind 90 deg - Service
Wind 120 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service
Wind 210 deg - Service
Wind 240 deg - Service
Wind 270 deg - Service
Wind 300 deg - Service
Wind 330 deg - Service

-0.03

Load Combinations

Dead Only

1.2 Dead+1.6 Wind 0 deg - No Icet1.0 Guy
1.2 Dead+1.6 Wind 30 deg - No Icet+1.0 Guy
1.2 Dead+1.6 Wind 60 deg - No Ice+1.0 Guy
1.2 Dead+1.6 Wind 90 deg - No Icet1.0 Guy
1.2 Dead+1.6 Wind 120 deg - No Icet+1.0 Guy

1.2 Dead+1.6 Wind 180 deg - No Icet+1.0 Guy
1.2 Dead+1.6 Wind 210 deg - No Icet1.0 Guy
1.2 Dead+1.6 Wind 240 deg - No Icet+1.0 Guy
1.2 Dead+1.6 Wind 270 deg - No Ice+1.0 Guy
1.2 Dead+1.6 Wind 300 deg - No Ice+1.0 Guy
1.2 Dead+1.6 Wind 330 deg - No Ice+1.0 Guy
1.2 Dead+1.0 Ice+1.0 Temp+Guy

Description

1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 30 deg+1.0 Icet+1.0 Temp+1.0 Guy

Comb.

No
1
2
3
4
5
6
7 1.2 Dead+1.6 Wind 150 deg - No Icet+1.0 Guy
8
9
10
11
12
13
14
15
16
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17 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp+1.0 Guy

18 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy

19 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp+1.0 Guy
20 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp+1.0 Guy
21 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy
22 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp+1.0 Guy
23 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp+1.0 Guy
24 1.2 Dead+1.0 Wind 270 deg+1.0 Icet+1.0 Temp+1.0 Guy
25 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp+1.0 Guy
26 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp+1.0 Guy

27 Dead+Wind 0 deg - Service+Guy
28 Dead+Wind 30 deg - Service+Guy
29 Dead+Wind 60 deg - Service+Guy
30 Dead+Wind 90 deg - Service+Guy
31 Dead+Wind 120 deg - Service+Guy
32 Dead+Wind 150 deg - Service+Guy
33 Dead+Wind 180 deg - Service+Guy
34 Dead+Wind 210 deg - Service+Guy
35 Dead+Wind 240 deg - Service+Guy
36 Dead+Wind 270 deg - Service+Guy
37 Dead+Wind 300 deg - Service+Guy
38 DeadtWind 330 dog - Service+Giuy

rDescrlﬁt‘ia;zﬂ i

Maximum Member Forces

Section  Elevation
No. ft Type

Tl 63-43 o Leg

Diagonal

Horizontal

Top Girt

Bottom Girt

Guy A

; Compb;téni

" Condition

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

Gov.
Load
Comb.
2
2
6
10

"~ Axial

Moment

K ks
7.38 -0.02
-10.28 0.01
-3.45 -0.04
-5.57 0.02
-0.29 0.00
0.28 -0.00
1.27 0.00
-1.33 0.00
-0.16 0.01
-0.01 0.00
-0.01 0.00
0.00 0.00
1.30 0.00
-0.84 0.00
0.01 0.00
0.82 0.00
-0.01 0.00
-0.00 0.00
0.01 0.00
-0.01 0.00
-0.00 0.01
-0.00 0.00
-0.03 0.00
-0.00 0.00
0.32 0.00
-0.30 0.00
-0.05 0.02
-0.06 0.00
-0.03 0.00
-0.00 0.00
517

Major Axis  Minor Axis

Moment

_kip:ft

0.00
-0.00
0.01

0.06
-0.00
0.02
0.00
0.00
0.00
-0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-0.00
0.00
0.00
0.00
0.00
0.00
-0.00
0.00
0.00
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Section Elevation Component Condition Gov. Axial Major Axis ~ Minor Axis
No. fi Type Load Moment Moment
,,,,,, B S EE o L Comb. K __kipft kipft
Top Tension 8 5.18
Top Cable Vert 8 4.83
Top Cable Norm 8 1.90
Top Cable Tan 8 0.00
Bot Cable Vert 8 4.79
Bot Cable Norm 8 1.95
Bot Cable Tan 8 0.00
Guy B Bottom Tension 2 6.09
Top Tension 2 6.10
Top Cable Vert 2 5.66
Top Cable Norm 2 227
Top Cable Tan 2 0.10
Bot Cable Vert 2 -5.64
Bot Cable Norm 2 229
Bot Cable Tan 2 0.15
Guy C Bottom Tension 2 6.14
Top Tension 2 6.15
Top Cable Vert 2 571
Top Cable Norm 2 2.29
Top Cable Tan 2 0.10
Bot Cable Vert 2 -5.69
Bot Cable Norm 2 231
Bot Cable Tan 2 0.15
T2 43-23 Leg Max Tension 10 10.57 0.03 -0.03
Max. Compression 11 -1595 0.06 0.02
Max. Mx 5 9.46 0.08 -0.01
Max. My 4 1.91 -0.01 -0.07
Max. Vy 5 0.66 -0.08 -0.01
Max. Vx 11 047 -0.04 -0.02
Diagonal Max Tension 5 1.39 0.00 0.00
Max. Compression 11 -1.42 0.00 0.00
Max. Mx 15 0.16 0.00 0.00
Max. My 15 -0.02 0.00 -0.00
Max. Vy 15 -0.01 0.00 0.00
Max. Vx 15 0.00 0.00 0.00
Horizontal Max Tension 11 1.07 0.00 0.00
Max. Compression 5 -1.08 0.00 0.00
Max. Mx 15 0.03 0.00 0.00
Max. My 15 0.11 0.00 0.00
Max. Vy 15 -0.01 0.00 0.00
Max. Vx 15 0.00 0.00 0.00
Top Girt Max Tension 11 033 0.00 0.00
Max. Compression 6 -0.38 0.00 0.00
Max. Mx 19 0.06 0.01 0.00
Max. My 15 -0.03 0.00 -0.00
Max. Vy 19 -0.02 0.00 0.00
Max. Vx 15 0.00 0.00 0.00
Bottom Girt Max Tension 6 0.55 0.00 0.00
Max. Compression 5 -0.49 0.00 0.00
Max. Mx 15 -0.02 0.01 0.00
Max. My 26 0.09 0.00 -0.00
Max. Vy 15 0.02 0.00 0.00
Max. Vx 26 0.00 0.00 0.00
T3 23-2 Leg Max Tension 11 17.19 0.11 -0.04
Max. Compression 6 -24 .81 -0.13 -0.08
Max. Mx 18 0.66 -0.22 -0.04
Max. My 9 -17.93 0.11 -0.14
Max. Vy 11 -0.78 0.19 -0.02
Max. Vx 9 0.47 0.06 0.12
Diagonal Max Tension 5 1.63 0.00 0.00
Max. Compression 11 -1.60 0.00 0.00
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Section Elevation Component Condition Gov. Axial Major Axis Minor Axis
No. ft Type Load Moment Moment
Max. Mx 15 0.26 0.00 0.00
Max. My 15 0.00 0.00 -0.00
Max. Vy 15 -0.01 0.00 0.00
Max. Vx 15 0.00 0.00 0.00
Horizontal Max Tension 14 2.34 0.00 0.00
Max. Compression 5 -1.40 0.00 0.00
Max. Mx 19 0.40 0.00 0.00
Max. Vy 19 -0.01 0.00 0.00
Max. Vx 2 -0.00 0.00 0.00
Top Girt Max Tension LI 0.83 0.00 0.00
Max. Compression 6 -0.94 0.00 0.00
Max. Mx 15 0.11 0.02 0.00
Max. My 9 -0.72 0.00 0.00
Max. Vy 15 -0.04 0.00 0.00
Max. Vx 9 -0.00 0.00 0.00
Bottom Girt Max Tension 8 0.02 0.00 0.00
Max. Compression 2 -0.02 0.00 0.00
Max. Mx 23 0.00 0.02 0.00
Max. My 2 -0.02 0.00 0.00
Max. Vy 15 -0.04 0.00 0.00
Max. Vx 2 -0.00 0.00 0.00
| Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
B ) Comb.
Leg B Elev 12.5 ft Max. Vert 6 24.74 0.73 -1.02
Max. H, 25 0.43 2.99 0.38
Max. H, 12 -10.87 0.65 1.15
Min. Vert 11 -16.73 0.58 0.76
Min. H, 6 24.74 0.73 -1.02
Min. H, 6 24.74 0.73 -1.02
Leg C Elev 12.5 ft Max. Vert 10 24.74 2.10 -111
Max. H, 10 24.74 2.10 -1.11
Max. H, -10.58 -1.80 1.26
Min. Vert 5 -16.65 -2.03 0.77
Min. Hy 18 -1.26 -3.55 0.26
Min. H, 9 17.80 1.48 -1.12
GuyC @25 ft Max. Vert 10 -0.21 -0.05 0.03
Elev O ft
Azimuth 240 deg
Elev 0.0 ft
Max. Hy 10 -0.21 -0.05 0.03
Max. H, 2 -5.69 -1.93 129
Min. Vert 2 -5.69 -1.93 1.29
Min. Hy 3 -5.62 -1.93 1.24
Min. H, 9 -0.23 -0.06 0.02
GuyB@25 ft Max. Vert 6 -0.22 0.05 0.03
Elev O ft
Azimuth 120 deg
Elev 0.0 ft
Max. Hy 13 -5.57 1.91 1.23
Max. H, 2 -5.64 1.91 1.28
Min. Vert 2 -5.64 191 1.28
Min. Hy 6 -0.22 0.05 0.03
Min. H, 1 -0.23 0.07 0.02
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Guy A @25 ft Max. Vert 15 -0.00 0.00 0.00
Elev O ft
Azimuth 0 deg
Elev 0.0 ft
Max. Hy 24 -0.96 0.05 042
Max. H, 15 -0.00 0.00 0.00
Min. Vert 8 4.79 0.00 -1.95
Min. Hy 18 -0.96 -0.05 042
Min. H, 8 -4.79 0.00 -1.95
& Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,

B Ly L K - K kip ft _kpft  kpft
Dead Only 3 0.00 0.00 0.00 0.00 0.00 0.00
1.2 Dead+1.6 Wind 0 deg - No 0.00 0.00 0.00 0.00 0.00 0.00
Ice+1.0 Guy
1.2 Dead+1.6 Wind 30 deg - No 0.00 0.00 0.00 0.00 0.00 0.00
Ice+1.0 Guy
1.2 Dead+1.6 Wind 60 deg - No 0.00 0.00 0.00 0.00 0.00 0.00
Ice+1.0 Guy
1.2 Dead+1.6 Wind 90 deg - No 0.00 0.00 0.00 0.00 0.00 0.00
Ice+1.0 Guy
1.2 Dead+1.6 Wind 120 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Icet+1.0 Guy
1.2 Dead+1.6 Wind 150 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Icet+1.0 Guy
1.2 Dead+1.6 Wind 180 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 210 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Icet+1.0 Guy
1.2 Dead+1.6 Wind 240 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Icet+1.0 Guy
1.2 Dead+1.6 Wind 270 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Icet+1.0 Guy
1.2 Dead+1.6 Wind 300 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Icet+1.0 Guy
1.2 Dead+1.6 Wind 330 deg - 0.00 0.00 0.00 0.00 0.00 0.00
No Icet+1.0 Guy
1.2 Dead+1.0 Ice+1.0 0.00 0.00 0.00 0.00 0.00 0.00
Tempt+Guy
1.2 Dead+1.0 Wind 0 deg+1.0 0.00 0.00 0.00 0.00 0.00 0.00
Icet+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 30 deg+1.0 0.00 0.00 0.00 0.00 0.00 0.00
Icet+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 60 deg+1.0 0.00 0.00 0.00 0.00 0.00 0.00
Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 90 deg+1.0 0.00 0.00 0.00 0.00 0.00 0.00
Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 120 0.00 0.00 0.00 0.00 0.00 0.00
degt+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 150 0.00 0.00 0.00 0.00 0.00 0.00
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 180 0.00 0.00 0.00 0.00 0.00 0.00
degt+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 210 0.00 0.00 0.00 0.00 0.00 0.00
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
EEWRINEET ¢ WO N () K _kpft  kpft  kpft
degt+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 240 0.00 0.00 0.00 0.00 0.00 0.00
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 270 0.00 0.00 0.00 0.00 0.00 0.00
degt+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 300 0.00 0.00 0.00 0.00 0.00 0.00
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 330 0.00 0.00 0.00 0.00 0.00 0.00
degt+1.0 Ice+1.0 Temp+1.0 Guy
Dead+Wind 0 deg - 0.00 0.00 0.00 0.00 0.00 0.00
Service+Guy
Dead+Wind 30 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 60 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 90 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 120 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 150 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 180 deg - 0.00 0.00 0.00 0.00 0.00 0.00
Servicet+Guy
Dead+Wind 210 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 240 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 270 deg - 0.00 0.00 0.00 0.00 0.00 0.00
Servicet+Guy
Dead+Wind 300 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Dead+Wind 330 deg - 0.00 0.00 0.00 0.00 0.00 0.00
ServicetGuy
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. K X K K e B X B
1 0.00 -2.56 0.00 0.00 2.56 -0.00 0.004%
2 0.01 -3.06 -3.67 -0.01 3.06 3.67 0.014%
3 1.81 -3.06 -3.12 -1.81 3.06 312 0.006%
4 3.11 -3.06 -1.79 311 3.06 1.79 0.005%
5 361 -3.06 -0.01 -3.61 3.06 0.01 0.003%
6 3.18 -3.06 1.83 -3.18 3.06 -1.83 0.003%
7 1.80 -3.06 3.12 -1.80 3.06 -3.11 0.003%
8 -0.01 -3.06 3.58 0.01 3.06 -3.58 0.003%
9 -1.81 -3.06 3.12 1.81 3.06 -3.12 0.002%
10 -3.18 -3.06 1.84 3.18 3.06 -1.84 0.002%
11 -3.61 -3.06 0.01 3.61 3.06 -0.01 0.002%
12 -3.10 -3.06 -1.78 3.10 3.06 1.78 0.007%
13 -1.80 -3.06 -3.12 1.80 3.06 3.11 0.012%
14 0.00 -8.94 0.00 0.00 8.94 -0.00 0.003%
15 0.00 -8.94 -1.70 -0.00 8.94 1.70 0.006%
16 0.85 -8.94 -1.47 -0.85 8.94 1.47 0.005%
17 147 -8.94 -0.85 -1.47 8.94 0.85 0.003%
18 1.69 -8.94 -0.00 -1.69 8.94 0.00 0.002%
19 1.47 -8.95 0.85 -1.47 8.95 -0.85 0.002%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY: Pz % Error
_Comb. K K _K L SRR VI SN ki~ S
20 0.85 -8.94 1.47 085 8.94 -1.47 0.001%
21 -0.00 -8.94 1.69 0.00 8.94 -1.69 0.002%
22 0.85 -8.94 1.47 0.85 8.94 -1.47 0.002%
23 -1.47 -895 0.85 1.47 8.95 -0.85 0.003%
24 -1.69 -8.94 0.00 1.69 8.94 -0.00 0.002%
25 -1.46 -8.94 0.84 1.46 8.94 0.84 0.004%
26 -0.85 894 -147 0.85 8.94 1.46 0.006%
27 0.00 2.56 0.81 -0.00 2.56 0.81 0.004%
28 0.40 2.56 -0.69 040 2.56 0.69 0.003%
29 0.69 256 0.40 0.69 2.56 0.40 0.004%
30 0.80 2.56 -0.00 -0.80 2.56 0.00 0.003%
31 0.70 2.56 0.40 .70 2.56 040 0.004%
32 0.40 2.56 0.69 0.40 2.56 0.69 0.004%
33 -0.00 2.56 0.79 0.00 2.56 0.79 0.003%
34 -0.40 256 0.69 0.40 2.56 0.69 0.002%
35 0.70 2.56 0.41 0.70 2.56 041 0.004%
36 -0.80 2.56 0.00 0.80 2.56 20.00 0.005%
37 -0.68 2.56 039 0.68 2.56 0.39 0.004%
38 040 256 069 040 256 069 0.006%
Non-Linear Convergence Results
Load Number Force
Combination of Cycles Tolerance
1 Yes 13 0.00000001 0.00011930
2 Yes 36 0.00000001 0.00012263
3 Yes 37 0.00000001 0.00011624
4 Yes 33 0.00000001 0.00011403
5 Yes 20 0.00000001 0.00011200
6 Yes 20 0.00000001 0.00011516
7 Yes 20 0.00000001 0.00010425
8 Yes 19 0.00000001 0.00008880
9 Yes 21 0.00000001 0.00012193
10 Yes 21 0.00000001 0.00011020
11 Yes 21 0.00000001 0.00010025
12 Yes 32 0.00000001 0.00011099
13 Yes 35 0.00000001 0.00014164
14 Yes 17 0.00000001 0.00013907
15 Yes 34 0.00000001 0.00010690
16 Yes 32 0.00000001 0.00011753
17 Yes 27 0.00000001 0.00010969
18 Yes 19 0.00000001 0.00014048
19 Yes 13 0.00000001 0.00012275
20 Yes 17 0.00000001 0.00009876
21 Yes 17 0.00000001 0.00011800
22 Yes 17 0.00000001 0.00011811
23 Yes 13 0.00000001 0.00014524
24 Yes 19 0.00000001 0.00011193
25 Yes 26 0.00000001 0.00011195
26 Yes 31 0.00000001 0.00011538
27 Yes 17 0.00000001 0.00008479
28 Yes 16 0.00000001 0.00008636
29 Yes 14 0.00000001 0.00012528
30 Yes 12 0.00000001 0.00009360
31 Yes 12 0.00000001 0.00010685
32 Yes 13 0.00000001 0.00014237
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33 Yes 14 0.00000001 0.00009858
34 Yes 14 0.00000001 0.00008258
35 Yes 12 0.00000001 0.00012581
36 Yes 11 0.00000001 0.00013207
37 Yes 14 0.00000001 0.00010399
o 738 . Yes ey ) 15 _ 0.000000017 0.00013748
Maximum Tower Deflections - Service Wind
MASeEt;JnJ g Elevation T Horz. Gov. : Tilt Twist
No. Deflection Load
o b O BR et LN Sty | Combis NS En N T e S e e
T1 63-43 1.621 20" 0.0714 0.1940
T2 43-23 1.288 27 0.1265 0.1228
T3 23-2 0.534 27 0.2282 0.0332
Critical Deflections and Radius of Curvature - Service Wind
Elevation " Appurtenance  Gov.  Deflection Tt Twist  Radiusof
Load Curvature
J i o s g Comb. s o U oo B i e s el el . == Bl
61.32 Guy 27 1.603 0.0727 0.1887 24986
_60.00 __APXI6DWV-16DWVS-E-A20 27 159 00738 01845 2498

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
£ in_ Comb. = =
T1 63-43 19.359 2 1.4175 0.4429
T2 43-23 12.949 2 1.7296 0.2978
T3 23-2 4792 2 2.1259 0.0970
| Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
S i : Comb. _in_ S ° £
61.32 Guy 2 18.879 1.4287 0.4325 4588
60.00 APX16DWV-16DWVS-E-A20 ) 18.500 14380 0.4243 4588

Guy Design Data




t T Job Page
hx1ower 18097.00 - CTCOWO1A 210f 25
2 ; Project Date
Centek Engineering Inc.
63-2 North Branford Rd. 39 N Gate Road Woodstock, CT 12:00:49 07/17/18
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile TIL
FAX: (203) 488-8587
“Section  Elevation  Size  Iniial  Breaking  Actual  Allowable  Required  Actual

No. Tension Load T o7, S.F, S.F.

T 61(.;21()/\) 5/16 EHS 112 11.20 518 6.72 1000 |06 ¢
61.32(B)(260)  5/16 EHS 112 1120 6.10 6.72 Lo . s ¢
61.32(C)(259)  5/16 EHS 112 11.20 6.15 6.72 1000 | oo ¢

Compression Checks
Leg Design Data (Compression)
“Section  Elevation  Sze L L. Kk A Mast P 0P, Ratio

No. Stability P

f f f in’ Index K K oP,

Tl 63-43  PI25x191 2000 151 347 08815 099  -1028 02590 - 09T

K=1.00 v
T2 43-23 P1.5x.145 2000 151 292 07995 099 -15.95 23.87 0668
K=1.00 v
3 233 P2x218 2100 148 231 14773 099 24.81 44.86 0553
K=1.00 v
' P, / 4P, controls
Diagonal Design Data (Compression)
“Section  Elevation BEe- . -+ wb Ly . EF e P, 4P, Ratio

No. Pu

f f f in’ K K oP,

Tl 63-43 916 238 221 1322 02485 133 321 0415

K=0.70
T2 43-23 916 291 273 1629 02485 142 212 0670
K=0.70 v
T3 93-73 9/16 290 267 1597 02485 -1.60 220 0725"
K=0.70 v
' P. / ¢P, controls
| Horizontal Design Data (Compression)
Section Elevation St::eﬂ » ' L l',,,. ] K7/r S A ‘ P,, P, R;:ﬁé

No. P,

7 Y 7 in’ K ¢ ARG A

T 63 -43 9/16 1.86 172 1025 02485 -0.84 463 0.182"
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Py
7 7 f in’ K K 9P,
% L T 7 T A e i ST e N
12 43-23 9/16 248 2.32 138.6 0.2485 -1.08 2.92 0.369 '
K=0.70
T3 23-2 9/16 250 2.30 137.5 0.2485 -1.40 2.97 0.472"
K=0.70 |/

' p, /4P, controls

Top Girt Design Data (Compression)

“Section  Elevation  Sice e e L 6P, Ratio
No. P
f S f in’ K K P,

Tl 63-43  a38 178 165 1824 15000 001  10.18 0.001 '
K=1.00 ‘/

T2 43-23 4x3/8 225 2.09 232.1 1.5000 0.38 6.29 0.060"
K=1.00 v

KL/R > 200 (C) - 88
T3 23-2 C8x11.5 2.50 2.30 442 3.3800 0.94 98.81 0.009

K=1.00 V’

"P. / ¢P, controls

Bottom Girt Design Data (Compression)

= 7 s Sy T Y s
No. Py
f S f in’ K K oP,
Tl 63-43 4x3/8 225 2.11 2336  1.5000 0.30 6.21 0.049'
K=1.00 v
KL/R >200 (C) - 7
T2 43-23 4x3/8 2.50 234 2593 1.5000 0.49 5.04 0.096 '
K=1.00 v
KL/R > 200 (C) - 91
T3 23-2 C8x11.5 2.50 230 442 33800 0.02 98.81 0.000 '
K=1.00 v
"'p. /4P, controls
| Tension Checks

| Leg Design Data (Tension)
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“Section  Elevation  Size L L, Ko A P 0P, Ratio
No. Py
N S S in’ K K P,
Tl 63 -43 P1.25x.191 20.00 1.51 347 08815 738 27.77 0.266 '
T2 43-23 P1.5x.145 20.00 1.51 292 0.7995 10.57 25.18 0.420"
T3 232 P2x218 21.00 1.48 23.1 14773 17.19 46.53 0.369
U'p, /P, controls
Diagonal Design Data (Tension)
Section  Elevation R e e e 0P, Ratio
No. B,
fi fi fi in’ K K P,
Tl 63-43 916 238 221 1888 02485 127 8.05 0.158'
T2 43-23 916 291 2.73 2327 02485 139 8.05 0.172"
T3 23-2 916 2.90 2.67 2281 02485 1.63 8.05 0.203"
"' p, /4P, controls
Horizontal Design Data (Tension)
Section  Elevation Size L T N P, Ratio
No. Pu
f f f in’ K K 9P,
Tl 63 -43 9/16 1.82 1.68 1435  0.2485 1.30 8.05 0.162"
T2 43-23 916 248 2.32 1980  0.2485 1.07 8.05 0.133"
T3 23-2 9/16 2.50 2.30 1964  0.2485 234 8.05 0.291"
* DL controls
U'p, /4P, controls
Top Girt Design Data (Tension)
Section ‘ Efevbtién Size il L ‘ L,,” Kl/ri i A wP,, OP, " Ratio
No. Pi
S S fi in’ K K P,
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“Section  Elevation “Size WU s e Klr 4 P, oP, Ratio
No. Pu
£ S f in’ K K 9P,
Tl ©63-43  4x318 178 165 1824 15000 001 4860  0.000'
T2 43-23 4x3/8 225 2.09 232.1 1.5000 0.33 48.60 0.007'
T3 23-2 C8x11.5 250 2.30 442 3.3800 0.83 109.51 0.008 !
''p. /4¢P, controls
Bottom Girt Design Data (Tension)
“Section  Elevation B A R T e Ratio
No. Pu
S f S in’ K K OP,
Tl 63-43 4x3/8 225 2.11 2336 1.5000 0.32 48.60 0.007 "
T2 43-23 4x3/8 250 234 2593 1.5000 0.55 48.60 0.011"
T3 23-2 C8x11.5 250 230 442 3.3800 0.02 109.51 0.000!
"' P. /¢P, controls
| Section Capacity Table
“Section _ Elevation Component " Size " Critical P Patow % Pass
No. ft Type Element K K Capacity Fail
Tl 63 -43 Leg P1.25x.191 1 -10.28 2590 397 Pass
Diagonal 9/16 17 -1.33 3.21 41.5 Pass
Horizontal 9/16 75 -0.84 4.63 18.2 Pass
Top Girt 4x3/8 6 0.01 10.18 0.1 Pass
Bottom Girt 4x3/8 7 0.30 6.21 49 Pass
Guy A@61.3205 5/16 261 5.18 6.72 772 Pass
Guy B@61.3205 5/16 260 6.10 6.72 90.8 Pass
Guy C@61.3205 5/16 259 6.15 6.72 91.6 Pass
T2 43-23 Leg P1.5x.145 85 -15.95 23.87 66.8 Pass
Diagonal 9/16 94 -1.42 2.12 67.0 Pass
Horizontal 9/16 97 -1.08 2.92 36.9 Pass
Top Girt 4x3/8 88 0.38 6.29 6.0 Pass
Bottom Girt 4x3/8 91 0.49 5.04 9.6 Pass
T3 23-2 Leg P2x.218 170 2481 44.86 553 Pass
Diagonal 9/16 256 -1.60 220 72.5 Pass
Horizontal 9/16 229 -1.40 2.97 472 Pass
Top Girt C8x11.5 172 0.94 98.81 0.9 Pass
Bottom Girt C8x11.5 175 -0.01 98.81 0.1 Pass
Summary
Leg (T2) 66.8 Pass
Diagonal 72.5 Pass

(T3)
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nS:c;,;‘nh Elevation Component Size Critical P 0P altow % Pass
No. S Type Element K K Capacity Fail
T A " Horizonal 472 Pass
(T3)
Top Girt 6.0 Pass
(T2)
Bottom Girt 9.6 Pass
(T2)
Guy A (T1) 772 Pass
Guy B (T1) 90.8 Pass
GuyC (T1) 916 Pass

Program Version 7.0.5.1 - 2/1/2016 File:J:/Jobs/1809700.W1/04_Structural/Backup Documentation/Rev (1)/tnxTower/Woodstock Fairgrounds Cow.eri
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RAN Template: | A&LTemplate: | Power System Template: i i
il Bt ks CTCOWO01A_Modernization_0.1_draft
Section 1 - Site Information

SiteID: CTCOWO1A Site Name: CTCOWO1A Latitude: 41.9377390000

Status: Draft Site Class: <undefined> Longitude: -71.9542410000

Version: RO.1 Site Type: <undefined> Address: 39 N Gate Rd

Project Type: Modernization Solution Type: City, State: Woodstock, CT

Approved: Not Approved Plan Year: Region: NORTHEAST

ApprovedBy: Not Approved Market CONNECTICUT

LastModified: 3/15/2018 3:35:08 PM Vendor: Ericsson

LastModified By: GSM1900\MLow1 Landlord: Not.Specified

RANTemplate: 4E-U19

SectorCount: 3 AntennaCount: 3 RRUCount: 0

http://rfds.eng.t-mobile.com/DataSheet/Printout/11674159 110
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Section 3 - Proposed Template Images

AL_4E-U19.png

Alpha
AntennaUnitGroup=1
Beta
AntennaUnitGroup=2 Mid band
Gamma
AntennaUnitGroup=3

4E Infill - Alpha
Antenna View

AntennaUnit=1
AntennaSubunit=1

RET AuPort=1 :

AntennaUnitGroup=1/2/3
AntennaNearUnit=1
RetSubUnit=1

TMA 5 :
AntennaUnitGroup=1/2/3 - T \
AntennaNearUnit=2 TMA 5 TMA
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Antenna
Ground
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RF ==
RF+DC+AISG ~ =m=m
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Notes:
RAN_4E-U19.png
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Sector 1

Sector 2

Seclor 3

Sector 4

Sector 5

Sector &

RRUS32
BEE

RRUS32
B2

Notes:
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Section 4 - Siteplan Images

-—-- This section is intentionally blank. ——
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RAN Template: | A&LTemplate: | Power System Template: i i
AEU19 | 4E-UT9 2DP ol CTCOWO01A_Modernization_0.1_draft

Section 5 - RAN Equipment

ting RAN Equipment

Enclosure l
Enclosure Type iRBSW"
Bassband (DUW30| (DUS41)|
Radio (RUS01 B2 (x3)] [RUSO1 B4 (x6)|
U100 || [ L2100
| RAN Scope of Work:

http://rfds.eng.t-mobile.com/DataSheet/Printout/11674159 6/10
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m: é&'&‘%"é“’ 4AEa_LJ1..9.._,|£:P Power smﬁmm: CTCOWO1A_Modernization_0.1_draft

Section 6 - A&L Equipment

Existing Template: Custom

I RS R |
Goverage Tipe (A - Outdoor Macro)
Antenna
AntennaModel | (RFS - APX16DW-16DW\-S-E-A20 (Quad))
Azimuth a0
0
M. Tilt f
il ‘@
Height 38)
(35)
Ports P1 . P2
Active Tech, L2100) (U1900)
Dark Tech.
Restricted Tech.
Decomm. Tech.
E. Tilt
Cables
TMAs
Diplexers /
Combiners
Radio
Sector Equipment
| Unconnected Equipment:

http://rfds.eng.t-mobile.com/DataSheet/Printout/11674159 7110
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RAN Template: | A&LTemplate: | Power System Template: rnizati 1
piiriral ProtirsgrsrS el CTCOWO01A_Mode ion_0.1_draft
Sector 2 (Proposed) view from behind
CoversgeTybe | (4 Gutdoor Macro
Antenna 1
AntennaModel | /RS APX16DW-16DVW-S-E-A20 (Quad)|
Azimuth ‘1@5
M. Tilt o)
Height (35)
Ports P1 P2
Active Tech. 2100 (U1900)
Dark Tech.
Restricted Tech.
Decomm. Tech.
E.Tilt 2) 3)
&/ \_}
e (12" Coax (112" Coax - 4
TMAs
Diplexers /
Combiners
Radio
Sector Equipment
Unconnected Equipment:

Scope of Work:
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RAN Template: | A8LTemplate: | Power System Template: izati
il rethrierrS it CTCOWO1A_Modernization_0.1_draft
Sector 3 (Proposed)view from behind
Coverage Type | A - Outdoor Macro |
Antenna 1
AntennaModel | [RFS - APX16DVW-16DWV-S-E-A20 (Quad))
Azimuth (280)
M. Tilt @
Ports P1 P2
Active Tech. (L2100) (U1900)
Dark Tech.
Restricted Tech.
Decomm. Tech.
E.Tilt @) n
A (112" Coax- 401 2) (112" Coax- 401 2)
TMAs
Diplexers /
Combiners
Radio
Sector Equipment
| Unconnected Equipment:

| Scope of Work:
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CTCOWO01A_Modernization_0.1_draft

| S

ection 7 - Power Systems Equipment

ExistingPower Systems Equipment

intentionally blank. ——
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All information contained in the present datasheet is subject to confirmation at time of ordering

Product Data Sheet

APX16DWV-16DWVS-E-A20

|£ptimizer® Side-by-Side Dual Polarized Antenna, 1710-2200, 65deg, 18.4dBi, 1.4m, VET, 0-10deg RET |

JlE

Product Description
A combination of two X-Polarized antennas in a single radome, this pair of
variable tilt antennas provides exceptional suppression of all upper sidelobes at
all downtilt angles. It also features a wide downtilt range. This antenna is
optimized for performance across the entire frequency band (1710-2200 MHz).
The antenna comes pre-connected with two antenna control units (ACU).
Features/Benefits
*Variable electrical downtilt - provides enhanced precision in controlling
intercell interference. The tilt is infield adjustable 0-10 deg.
*High Suppression of all Upper Sidelobes (Typically <-20dB).
*Gain tracking - difference between AWS UL (1710-1755 MHz) and DL

(2110-2155 MHz) <1dB.
*Two X-Polarised panels in a single radome.

1755 MHz) and DL (2110-2155 MHz).

*Low profile for low visual impact.
*Dual polarization; Broadband design.

Electrical Specifications

*Azimuth horizontal beamwidth difference <4deg between AWS UL (1710-

eIncludes (2) AISG 2.0 Compatible ACU-A20-N antenna control units.

Technical Specifications

Frequency Range, MHz 1710-2200
Horizontal Beamwidth, deg 65
Vertical Beamwidth, deg 59t07.7
Electrical Downtilt, deg 0-10
Gain, dBi (dBd) 18.4 (16.3)

1st Upper Sidelobe Suppression, dB

> 18 (typically > 20)

Upper Sidelobe Suppression, dB

> 18 all (typically > 20)

Front-To-Back Ratio, dB

>26 (typically 28)

Polarization Dual pol +/-45°
VSWR <1.5:1
Isolation between Ports, dB >30

3rd Order IMP @ 2 x 43 dBm, dBc

Impedance, Ohms

> 150 (155 Typical)
50

Maximum Power Input, W

300

Lightning Protection

Direct Ground

Connector Type

(4) 7-16 Long Neck Female

Mechanical Specifications
Dimensions - HXWxD, mm (in)

1420 x 331 x 80 (55.9 x 13 x 3.15)

Weight w/o Mtg Hardware, kg (lb) 18.5 (40.7)
Survival Wind Speed, km/h (mph) 200 (125)
Rated Wind Speed, km/h (mph) 160 (100)

Max Wind Loading Area, m? (ft?) 0.47 (5.03)
Front Thrust @ Rated Wind, N (Ibf) 756 (170)
Maximum Thrust @ Rated Wind, N (Ibf) 756 (170)
Wind Load - Side @ Rated Wind, N (Ibf) 231 (52)

Wind Load - Rear @ Rated Wind, N (Ibf) 408 (92)
Radome Material Fiberglass
Radome Color Light Grey RAL7035
Mounting Hardware Material Diecasted Aluminum
Shipping Weight, kg (Ib) 24.5 (53.9)

Packing Dimensions, HXWxD, mm (in)

1520 x 408 x 198 (59.8 x 16 X 7.8)

Ordering Information
Mounting Hardware

APM40-2 + APM40-E2

Horizontal Pattern

RFS The Clear Choice ® |

APX16DWV-16DWVS-E-A20

| Rev: - Print Date: 03.12.2009

Please visit us on the internet at http://www.rfsworld.com/

Radio Frequency Systems




IBR Intelligent Backhaul Radio-

Fastbaclc <

intelligent wireless transport

IBR-1211-83-NA and IBR-1211-38-NA Specifications

The IBRis a ruggedized, outdoor Carrier Ethernet switch with a wireless port that uses
Fastback's breakthrough any line of sight (AnyLOS™) radio technology to simultaneously
support NLOS (non line of sight), nLOS (near line of sight) and LOS (line of sight) operating
conditions in a single device. The IBR builds on state-of-the-art RF building blocks and
features to manage interference and deliver the highest sustained throughput while
maintaining low jitter and latency at distances of 500m or more (NLOS) and 13km (LOS).

Specifications

N O - ..o nrcntectire.
Specifications R >
Existing Network Architecture

RADIO
Speed and Range

Latency

Frequency bands
Antenna Beamwidth
EIRP

Adaptive Rate Modulation
Interference Mitigation
Diversity

Security

SWITCH

Carrier Ethernet Features

Interfaces
QoS

Management
Dimensions (W x H x D)
Volume

Weight

Power Input

Temperature

Environmental

: Fiber performance in any line of
Typical: Scalable up to 800Mbps at 500m range (NLOS) and 3km range (LOS), isht (AnvLOS™
300Mbps at 13km range (LOS) sight (Any )

Typical: <500ysec B Scalable in capacity: 800 Mbps
at 500m range (NLOS) and 3km

5GHz UNII/ISM

focle range (LOS), 300 Mbps at 13km
o range (LOS)

Up to 42 dBm

B <500 usec latency

B UNI, NTE-Demarc, SLA on alight
pole: monitor, manage and deliver
an SLA to any location

Supported via proprietary adaptive algorithms
Supported via proprietary avoidance and cancellation algorithms
Supported via proprietary antenna array signal processing

AES-256 OTA Encryption ; :
® (arrier Ethernet services:

— Transport: full layer 2

— SLA assurance: via full-featured
OAM capability
— Network synchronization: support

Y.1731 and 802.1ag (QinQ) OAM, RFC 2544 reflection, QoS, Broadcast,
Unknown, Multicast (BUM) filter, Configurable latency per queue

1 x GbE (Cu), 2 x GbE (SFP) 1 ALOS radio interface (see above), 1 console

802.1p classification, strict priority scheduling, WDRR scheduling

HTTPS, ssh, Telnet, serial, SNMP v2c & v3, IPv6, Dying Gasp
15.2"x9.1"x 6.6, 388 x 232 x 169 mm

5 liters

<L kg

802.3at

-40C to +60C operating
-55C to +85C storage

IP66

Radiated
Safety
EMC/EMI

Environmental

GR-3108

FCC Part 15, IC RSS-210
UL/cUL (UL60950-1, UL60950-22)
FCC Part 15 Class B

) are registered

in any location

— Service uptime: carrier-grade
physical link and network layer
redundancy

— Security: service protection and
reliability

Fastback Networks

2460 North First Street, Suite 200
San Jose, CA 95131
408-430-5440
www.fastbacknetworks.com



