' Crown Castle
C ROW N 3 Corporate Park Drive, Suite 107

~» CASTLE Clifton Park, NY 12065

June 29, 2018

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

New Britain, CT 06051

RE: Notice of Exempt Modification for Sprint Crown Site BU: 881534
Sprint Site ID: CT52XC061
670 Captain Neville Drive, Waterbury, New Haven County, CT 06703
Latitude: 41° 32’ 3.60"/ Longitude: -72° 58" 8.40"

Dear Ms. Bachman:

Sprint currently maintains (3) antennas at the 140-foot level of the existing 150-foot monopole at
670 Captain Neville Drive, Waterbury, Connecticut 06705. The tower is owned by Global Signal
Acquisitions (Crown Castle) and the property is owned by MW Cell REIT 1, LLC (Crown Castle). Sprint
intends to replace (3) antennas, install (3} antennas, add (12) RRHs, and add (4) lines.

The Connecticut Siting Council’s Telecommunications Database provides the Council approved
SCLP’s use of the telecommunications facility located at 670 Captain Neville Drive, Waterbury,
Connecticut on April 12, 2000. A diligent search of available records was not fruitful for obtaining a copy
of the original tower approval.

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies §
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.S.C.A. § 16-50j-73, a copy of this letter is being sent to The Honorable
Robert Congdon, First Selectman for the Town of Preston, as well as the property owner.

1. The proposed modifications will not result in an increase in the height of the existing tower.

2. The proposed modifications will not require the extension of the site boundary.

3. The proposed modification 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 emissions at the
facility to a level at or above the Federal Communication Commission safety standard.
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5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, Sprint respectfully submits that the proposed modifications to the
above-reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-
505-72(b)(2). Please send approval/rejection letter to Attn: Anne Marie Zsamba.

Sincerely,

AT el

Anne Marie Zsamba, Esq.

Real Estate Specialist

3 Corporate Park Drive, Suite 101, Clifton Park, NY 12065
(518) 350-3639
annemarie.zsamba.contractor@crowncastle.com

Attachments:

Tab A: Exhibit-1: Compound Plan and Elevation Depicting the Planned Changes
Tab B: Exhibit-2: Structural Modification Report
Tab C: Exhibit-3: General Power Density Table Report (RF Emissions Analysis Report)

cc: The Honorable Neil M. O’Leary, Mayor
City of Waterbury — City Hall
235 Grand Street
Waterbury, CT 06702
(203) 597-3444

Mr. James A. Sequin, AICP, City Planner
185 South Main St., 5% Floor

(1 Jefferson Squarc)

Waterbury, CT 06706

(203) 346-3949

The Foundation for a Wireless World.
CrownCastle.com
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Location: 670 CAPT NEVILLE DR owner:

City of Waterbury GIS

M B REALTY LLC

" E‘:ﬂ:m. SNB-LOT oo ;ﬁﬁun Lar

Ps
Property Information:
Map Block Lot: 0450-0490-0070 Acres: 8.88
Primary Use! Light industrial Zone: P
Neighborhood: 85000-Industrial Park Vol/Page: 3208

M B REALTY LLC

. 870 CAPTAIN NEVILLE DR
Mailing Address: WATERBURY
CT 087050000

Property Values:

Appralsed Value Assessad Value (70%)
Building 2208424 1608900
Land 477464 334220
OutBuilding 48610 34030
Total 2824498 1977150
Sales Information:
Sale Date Sale Price Sale Type Valld sale
1/117/1996 475000 No
Building Information:
Bldg Style: Living Area: 69700sq.ft
Construction: Average Year Built: 1990
Exterior Wall: Concrete Stories: 2

Precast Panel
Roof Cover: Heating: Space Heater
Condition: Gooed Heat Fuel: (Gas
Rooms: 0 Bedrooms: 0
Full Baths: 0 Half Baths: 0
Outbuilding Information:
Type Area (sq.ft) Year Built Condition
Canopy Canopy 400sq.ft 2001 Average
Concrete Paving 340sq.ft 1996 Average

http://gis.waterburyct.org/G1S/print. asp?mbl=0450-0420-0070
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6/28/2018 Business Search - Business Entities - Business Programs | California Secretary of State

Alex Padilla
California Secretary of State

@'% Business Search - Entity Detail

The California Business Search is updated daily and reflects work processed through Tuesday, June 26, 2018. Please refer to
document Processing Times for the received dates of filings currently being processed. The data provided is not a complete or
certified record of an entity. Not all images are available online.

201227810202 MW CELL REIT 1LLC

Registration Date: 10/04/2012

Jurisdiction: DELAWARE

Entity Type: FOREIGN

Status: ACTIVE

Agent for Service of Process: CT CORPORATION SYSTEM (C0168406)

To find the most current California registered Corporate Agent
for Service of Process address and authorized employee(s})
information, click the link above and then select the most
current 1505 Certificate.

Entity Address: 1220 AUGUSTA DR STE 600
HOUSTON TX 77057

Entity Mailing Address: 1220 AUGUSTA DR STE 600
HOUSTON TX 77057

LL.C Management *

A Statement of Information is due EVERY EVEN-NUMBERED vyear beginning five months before and through the end of

QOctober.

: Doc;lment Ty,pe U " .Fi.lé _ba.te e . 1; :pr U
SI-NO CHANGE 10/06/2017 . ” ;
SI-COMPLETE 11/17/2014

REGISTRATION 10/04/2012 %

* Indicates the information is not contained in the California Secretary of State's database.
Note: If the agent for service of process is a corporation, the address of the agent may be requested by ordering a status report.

« Forinformation on checking or reserving a name, refer to Name Availability.

« [f the image is not available online, for information on ordering a copy refer to Information Requests.

« Forinformation on ordering certificates, status reports, certified copies of documents and copies of documents not
currently available in the Business Search or to request a more extensive search for records, refer to Jnformation
Requests.

» For help with searching an entity name, refer to Search Tips.

+ For descriptions of the various fields and status types, refer to Frequently Asked Questions.

Modify Search New Search Back to Search Results

https:/fbusinesssearch.sos.ca.gov/CBS/Detail
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Date: April 25, 2018

Chanhdara Ratsavong Crown Castle

Crown Castle 2000 Corporate Drive
3530 Toringdon Way, Suite 300 Canonsburg, PA 15317
Charlotte, NC 28277 (724) 416-2000
Subject: Structurat Analysis Report
Carrier Designation: Clearwire Corp Co-Locate
Carrler Site Number: CT52XC061
Carrier Site Name: CT52XC081
Crown Castle Designation: Crown Castle BU Number: BB1534
Crown Castle Site Name: WATERBURY TOWER
Crown Castle JDE Job Number: 499050
Crown Castle Work Order Number: 1560796
Crown Castle Order Number: 436930 Rav. 0
Engineering Firm Deslignation: Crown Castle Project Number: 15807986
Site Data: 670 Captain Neville Drive, Waterbury, New Haven County, CT

Latltude 471° 32' 3.8", Longitude -72° 53° 8.4"
150 Foot - Monopole Tower

Dear Chanhdara Ratsavong,

Crown Castle 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 1560788, In accordance with order
438930, revision 0.

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 Sufficlent Capacity
Note: See Table | and Tabfe Il 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 125 mph converted to a nominal 3-second gust wind speed of 97 mph per
Section 1608.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of Section
1809.1.1. Exposure Category C and Risk Category 1§ were used in this analysis.

Al modifications and equipment proposed in this report shall be installed in accordance with the attached
drawings for the determined available structural capacity o be effective,

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

Structural analysis prepared by: Steven Hu/ SCK

Respectfully submitted by:

Terry P. Styran, P.E.
Senior Project Engineer

tnxTower Report - version 7.0.5.1
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150 Ft Monopole Tower Structural Analysis
Project Number 1560796, Order 436930, Revision 0

1) INTRODUCTION

This tower is a 150 ft Monopole tower designed by ENGINEERED ENDEAVORS, INC. in February of 2000. 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 97 mph with no ice, 50 mph with 0.75 inch ice thickness and 80 mph under service loads, exposure
category C. '

Table 1 - Proposed Antenna and Cable Information

. Ce_nter Number Number| Feed
T:::It;?g EIeI;::::aion of Ma?:ﬂtfeag;‘:rer Antenna Model of _Feed _Lint? Note
(ft) Antennas Lines {Size (in)
3 alcatel lucent PCS 19%%%:224)(45\/\’"
6 alcatel lucent RRH2X50-800
140.0 140.0 3 alcatel lucent TD-RRH8X20-25 4 1-1/4 _
3 commscope NNVV-65B-R4 w/ Mount
Pipe
3 rfs celwave Avamlﬁgﬁﬁgg 120 w/
Table 2 - Existing and Reserved Antenna and Cable Information
Center
Mountin Line Number Antenna Number F?Ed
Level (f’:-;l Ele\(t;;ion Ant::nas Manufacturer Antenna Model o{il;t:;d Si‘;;ngn) Note
2 cci antennas TPA-65R-LCUUUU-HSB
1 guintel technology QS866512-2
5 ccl antennas TPX-070821 ; ¥l
3 ericsson RRUS 32
1 raycap DCB-48-60-18-8F
3 cci antennas DTMABP7819VG12A
3 cci antennas OPA-G5R-LCUU-HEG
151.0 3 ericsson RRUS 11
150.0 5 ericsson RRUS 12 W/O SOLAR
SHIELD 1 conduit
3 ericsson RRUS A2 MODULE 1 3/8 1
3 kathrein 800 10121 2 34
powerwave 12 1-5/8
3 technologies LGP21401
1 raycap DC6-48-60-18-8F
150.0 1 tower mounts Platform MO;J]n tLP 1301-
1420 4 andrew VHLP2-11 i i 1
140.0 1 motorola TIMING 2000
140.0 3 argus technologies |LLPX310R w/ Mount Pipe 3 1/4 3

tnxTower Report - version 7.0.5.1




Aprit 25, 2018

150 Ft Monopole Tower Structural Analysis CCI BU No 881534
Project Number 1560796, Order 436930, Revision 0 Page 4
Mounting lei':zt: " | Number Antenna | Number | Feed
. of Antenna Model of Feed | Line |Note
Level (ft) Ele\(ffatl)tlon Antennas Manufacturer Lines |Size (in)
samsung 3 5/16
3 telecommunications WIMAX DAP HEAD 1 conduit
4 dragonwave HORIZON COMPACT 3 1/2 1
1 tower mounts  |Platform Mount [LP 712-1]| 1 conduit
Table 3 - Design Antenna and Cable Information
Center
. . Number Number] Feed
Vove | ciovaton |, O | mamomier | Antomnabodsl [ofFeca | Line
(ft) Antennas Lines |Size (in}
150.0 150.0 12 allgon A-800-110 Panel Antennas - -
140.0 140.0 12 allgon A-800-110 Panel Antennas - -
130.0 130.0 12 aligon A-800-110 Panel Antennas - -
120.0 120.0 9 allgon A-800-110 Panel Antennas - -
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS Clarence Welti Assoc,, Inc. 1405752 CCISITES
4-TOWER FOUNDATION . —
DRAWINGS/DESIGN/SPECS Candid Communications 1406237 CCISITES
4-TOWER MANUFACTURER Engineered Endeavros
DRAWINGS Incorporated 1405785 CCISITES

3.1} Analysis Method

tnxTower (version 7.0.5.1}, a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

3.2) Assumptions

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

2)  The tower and structures have been maintained in accordance with the manufacturer's
specification.

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

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

tnxTower Report - version 7.0.5.1
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150 Ff Monopole Tower Structural Analysis CCI BU No 831534
Project Number 1560796, Order 436930, Revision 0 Page 5

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary) '

Section . Component . Critical SF*P_allow % .
No. Elevation (ft) Type Size Element P {K) (K) Capacity Pass / Fail
L1 |150-123.29 Pole TP23.17x17x0.1875 1 748 | 93621 736 Pass
L2 153‘?3 - Pole TP30.86x22.005x0.3125 2 4271 | 217698 | 705 Pass
L3 |87.79-43.21 Pole TP40.4x29.2294x0.375 3 -2233 | 3398.73 68.2 Pass
L4 4321-0 Pole TP49.5x38.3779x0.4375 4 -37.64 | 4908.34 61.8 Pass
Summary
Pole {(L1) 73.6 Pass
Rating = 738 Pass
Table 6 - Tower Component Stresses vs. Capacity — LC7
Notes Component Elevation (ft) % Capacity Pass / Fail
1 Anchor Rods 0 62.2 Pass
1 Base Plate 0 78.0 Pass
1 Base Foundation Structure 0 75.9 Pass
1 Base Foundation Soil Interaction 0 451 ' Pass
Structure Rating {max from all components) = 78%

4.1) Recommendations

The tower and its foundation have sufficient capacity to carry the proposed load configuration. No
modifications are required at this time.

As requested, the results of the tilt and twist values for a 60 mph 3-second gust service wind speed
per the TIA-222-G standard are given below:

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurfenance Gov. Deflection Titt Twist Radius of
Load Curvature
ft Comb. in ° ° ff
142.00 VHLP2-11 45 24613 1.8141 0.0028 8433

tnxTower Report - version 7.0.5.1
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APPENDIX A

TNXTOWER OUTPUT

tnxTower Report - version 7.0.5.1
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION

800 10121 150 {2) TPX-070621 150

800 10121 150 DCB-48-60-18-8F [150

800 10121 150 Platform Mount (LP 1301-1] 150
OPA-85R-LCUU-HG 150 HORIZON COMPACT 140
OPA-65R-LCUU-HE 150 HORIZON COMPACT 140
QPA-65R-LCUU-HE 150 (2) HORIZGN COMPACT 140
DTMAEP7810VG12A 150 TIMING 2000 140
DTMABP7813VG124 150 APXVTM14-ALL-I20 w/ Mount Pige | 140
DTMABP7819VG12A 150 APXVTM14-ALU-120 w/ Mount Pipe | 140
LGP21401 150 APYNVTM14-ALU-120 w/ Mount Pipe | 140
LGP21401 150 NNVV-B5B-R4 wf Mount Pipe 140
LGP21401 150 NNWV-65B-R4 wi Mount Pipe 140

RRLIS A2 MODULE 150 NNWVV-658-R4 wj Mount Fipe 140

RRUS A2 MODULE 150 {2) RRH2X50-300 140

RRUS A2 MODULE 150 {2) RRH2X50-800 140

RRUS 11 150 (2) RRH2XE0-800 140

RRUS 11 180 PCS 1500MHZ 4X45W.B5MHZ 140

RRUS 11 ] 150 PCS 1900MHZ 4X45W-85MHZ. 140

RRUS 12 W/0 SOLAR SHIELD 150 PCS5 1900MHZ 4X45W-55MHZ. 140

RRUS 12 WiO SOLAR SHIELD 150 TO-RRHBX20-25 140

RRUS 12 W/O SOLAR SHIELD 150 TD-RRHEX20-25 140
DC6-48-60-18-8F 150 TD-RRHBX20-25 140
TRAGSR-LCUULIL-H8 150 Platform Mount [LP 712-1] 140
TPA-B5R-LCUULU-HB 150 ) & x2" Mount Pipe 140
QS66512-2 150 (2) 6'x 2" Mount Pige [140

RRUS 32 150 {2) 8 x 2" Mount Pipe [140

RRUS 32 150 VHLP2-11 140

RRUS 32 150 VHLP2-11 140

(2) TPX-070821 150 VHLP2-11 140

(Z) TPX-070821 150 VHLP2-11 T
» ) MATERIAL STRENGTH
["ERADE | Fy [ Fu ["ERABE™] Fy Fu
| as72.65 |55 ksi 180 ksi I

TOWER DESIGN NOTES

1. Tower is located in New Haven County, Connecticut.

2. Tower designed for Exposure C to the TIA-222-G Standard.

3. Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4, Tower i3 also designed for a 50 mph basic wind with 0.75 in ice, lce is considered to increase

[ A ]

in thickness with height,

ALL REACTIONS
ARE FACTORED

AXIAL
81K

SHEAR
8K

MOMENT
869 kip-ff

TORQUE 0 kip-it
50 mph WIND - 0.7500 in ICE

AXIAL
38K
SHEA MOMENT
26K 3020 kip-ft
TORQUE 1 kip-ft

REACTIONS - 97 mph WIND

. Deflections are based upon a 60 mph wind,
. Tower Structure Class 1l.
. Topegraphic Category 1 with Crest Height of 0.00 ft
. TOWER RATING: 73.6%

CROWN Crown Castle  [* 881534
B CASTLE 2000 Corporate Drive P'_oje[‘:t ‘ _
b Canonsburg, PA 15317 |- Crown Castle [7™*" ™ Steven Hu |**"*
The Foundation for a Wireless World Phone: (724) 416-2000 Ccde': TIA-222-G Date: ggy93/18 Scale: T
FAX: (724) 416-4623 T ekl
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April 25, 2018
CCI BU No 881534
Page 7

Tower Input Data

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

4) Tower is located in New Haven County, Connecticut.
5) Basic wind speed of 97 mph.
8) Structure Class Il

7) Exposure Category C.

8) Topographic Category 1.

9) Crest Height 0.00 ft.

10) Nominal ice thickness of 0.7500 in.

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

13) A wind speed of 50 mph is used in combination with ice.

14) Temperature drop of 50 °F.

15) Deflections calculated using & wind speed of 80 mph.
16) A non-linear (P-delta) analysis was used.

17) Pressures are calculated at each section.

18) Stress ratio used in pole design is 1.

19) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are

not considered.

Options
Consider Moments - Lags Distribute Leg Loads As Uniform Use ASCE 10 X-Brace Ly Rules
Consider Moments - Horizontals Assume Legs Pinned Calculate Redundant Bracing Forces
Consider Moments - Diagonals ¥ Assume Rigid Index Plate lgnore Redundant Members in FEA
Use Moment Magnification ¥ Use Clear Spans For Wind Area SR Leg Bolts Resist Compression
¥ Use Code Stress Ratios Use Clear Spans For KL/ All Leg Panels Have Same Allowable
¥ Use Code Safety Factors - Guys Retension Guys To Initial Tension Ofiset Girt At Foundation
Escalate lce ¥ Bypass Masi Stability Checks ¥ Consider Feed Line Torque
Always Use Max Kz ¥ Use Azimuth Dish Coefficients Include Angle Block Shear Check
Use Special Wind Profile ¥ Project Wind Area of Appurt. Use TIA-222-G Bracing Resist.
Exemption
Include Bolts In Member Capacity Autocalc Torque Arm Areas Use TIA-222-G Tensicon Splice
Exemption
Leg Bolts Are At Top Of Section Add IBC .8D+W Combination g ' Poles
Secondary Herizental Braces Leg ¥ Sort Capacity Reports By Component ¥ Include Shear-Torsion Interaction
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Always Use Sub-Critical Flow
SR Members Have Cut Ends Treat Feed Line Bundles As Cylinder Use Top Mounted Sockels

SR Members Are Concentric

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bofforn Weall Bend Pole Grade
Length Length of Diameter Diamefer Thickness Radius
ft ft f Sides in in in in

L1 150.00-123.29 26.71 3.42 18 17.0000  23.1700 0.1875 0.7500 AB72-65
(65 ksi)

L2 123.29-87.79 38.92 442 18 22.0050  30.8600 0.3125 1.2500 AB72-65
(65 ksi)

L3 87.79-43.21 49.00 558 18 29.2294 40,4000 0.3750 1.5000 AB72-65
: (65 ksi)

L4 43.21-0.00 43.79 18 38.3779  49.5000 0.4375 1.7500 A572-65
{65 ksi)

tnxTower Report - version 7.0.5.1
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150 Ft Monopole Tower Structural Analysis CC! BU No 881534
Project Number 1580796, Order 436930, Revision 0 Page 8
Tapered Pole Properties

Section Tip Dia. Area ! r C /{04 J tQ w wit
in in? in’ in in i in* in? in
L1 17.2623  10.0055 357.3078 59684 8.6360 413742 715.0858  5.0037 2.6620 14,197
235274 136775 9127198 8.1588 11.7704  77.5439 1826.6405 6.8400 3.7479 19.989
L2 231348 215162 12791518 7.7008 11.1785 1144293 2559.9868 10.7602 3.3229 10.633
31,3361  30.2893 3572.0820 10.8444 156769 227.8567 7148.8642 15.1525 48814 15.62
L3 30.7035 343439 36125208 10.2433 14.8485 2432017 72297951 17.1752 44344 11.958
41.0232 47.6308 0642.0563 14.20890 206232 469.8125 19206.799 23.8244 6.4504 17.201
a
L4 40.2616  52.6850 9581.3938 134888 104060 491.4548 19175395 26.3475 5.9845 13.679
1]
50.2636 B68.1284 20719.127 17.4172 251460 8239532 41465516 34.0712 7.8420 18.153
0 7
Tower Gusset Gussef  Gussef GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Boit  Stitch Boft  Stitch Bolif
{perface) A Spacing Spacing Spacing
Diagonals  Horizonfals Redundants
ft 2 in in in in
L1150.00- 1 1 1
123.29
L2123.29- 1 1 1
87.79
L3 87.79- 1 1 1
43.21
L4 43.21-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Seclo  Component Placement Total Number StartEn Width or Perimefe Weight
r Type Number Per Row d Diamete r
it Fosition r pif
in in
HB114-1-0813U4-M5J{1-1/4) C Surface Ar 140.00 - 0.00 4 4 0.300 1.5400 1.20
(CaAa) 0.400

Feed Line/Linear Appurtenances - Entered As Area

Dascription Face Allow  Component Piacement Tofal Cala Weight
or Shield Type Number
Leg f il pif
CR 50 1873(1-5/8) C No Inside Pole 150.00 - 0.0 12 No Ice 0.00 0.83
112" lce 0.00 0.83
1" Ice .00 0.83
FB-L98B-002- C No Inside Pole 150.00 - 0.00 1 No Ice 0.00 0.06
75000(3/8) 1/2" Ice 0.00 0.06
1" 1ce 0.00 0.06
WR-VGBEST-BRD(3/4) C No Inside Pole 150.00 - 0.00 2 No Ice 0.00 0.58
1/2" Ice 0.00 0.58
1" Ice 0.00 0.58
FB-L98B-034-XXX{(3/8) C No Inside Pole 150.00 - 0.00 1 No Ice 0.00 0.06
12" Ice 0.00 0.06
1" lce 0.00 0.06
WR-VG86ST-BRD(3/M4) C No Inside Pole 150.00 - 0.00 2 No Ice 0.00 0.58
1/2" lce 0.00 0.58
1" lce 0.00 0.58
2" Rigid Conduit Cc Nao Inside Pale 150.00 - 0.00 1 No lce 0.00 2.80
1/2" Ice 0.00 2.80
1" lce 0.00 2.80

*k

tnxTower Report - version 7.0.5.1
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150 Ft Monopole Tower Structural Analysis CC! BU No 881534
Project Number 1560796, Order 436930, Revision Q Page 9
Description Face Allow  Component Placement Total Cafa Weight
or Shield Type Number
Leg ft fiotiid pif
EC4-50(1/2) c No Inside Pole 140.00 - 0.00 3 No Ice 0.00 0.16
172" Ice 0.00 0.16
1" Ice 0.00 0.16
2" Rigid Conduit c No Inside Pole 140.00 - 0.00 1 No Ice 0.00 280
112" lce 0.00 280
1" Ice 0.00 2.80

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ar Ar CaAa CaAs Weight
Sectio Elevation in Face Qut Face
n ff f isd f? K
L1 150.00-123.29 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 , 0.000 0.000 0.00
c 0.000 0.000 10.293 0.000 0.54
L2 123.29-87.79 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 21.868 0.000 0.83
L3 87.79-43.21 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 27.461 0.000 1.04
L4 43.21-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 26.617 0.000 1.01

Feed Line/Linear Appurtenances Section Areas - With Ice

|

Tower Tower Face Ice Ar Ar Cala CaAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft Loy in fisg ft? fi? 2 K
L1 150.00-123.29 A 1.728 0.000 0.000 0.000 0.000 .00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 20.086 (.000 0.77
1.2 123.20-87.79 A 1.684 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 42672 0.000 1.3
L3 87.79-43.21 A 1.605 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 53.092 0.000 1.63
L4 43.21-0.00 A 1438 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C $.000 0.000 50.608 0.000 1.55
Feed Line Center of Pressure
Section Elevation CPx CP: CPx CPz
Ice Ice
ft i in in in
L1 150.00-123.29 -0.3522 0.3911 -0.4577 0.5084
L2 123.29-87.79 -0.5064 0.5624 -0.6504 0.7223
L3 87.79-43.21 -0.5268 0.5851 -0.7237 0.8037
L4 43.21-0.00 -0.5415 0.6014 -0.7783 0.8644

Shielding Factor Ka
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150 Ft Monopole Tower Structural Analysis CCi BU No 881534
Project Number 1560796, Order 436930, Revision 0 Page 10
Tower Feed Line Description Feed Line Ka Ke
Section | Record No. Segment No Ice fce
Elev.
L1 11| HB114-1-0813U4-M5J(1- 123.29 - 1.0000 1.0000
1/4) 140.00
L2 111 HB114-1-0813U4-M5J{1- 87.79 - 1.0000 1.0000
1/4) 123.29
L3 11 HB114-1-0813U4-M5J(1- 43.21 - 1.0000 1.0000
1/4) 87.79
Discrete Tower Loads
Descripfion Face Offset Offsets:  Azimuth Placement Caha Cafa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral 4
Vert
ft ft g i K
ﬁ o
f
800 10121 A From Leg 4.00 0.0000 150.00 No Ice 5.15 3.29 0.05
0.00 12" 5.50 383 0.08
1.00 lce 5.86 3.99 0.12
1" fce
80010121 B From Leg 4.00 0.0000 150.00 No Ice 5.15 3.29 0.05
0.00 172" 5.50 363 0.08
1.00 Ice 5.86 3.99 0.12
1"Ice
80010121 c From Leg 4.00 0.0000 150.00 No Ice 515 329 0.05
0.00 172" 5.50 363 0.08
1.00 Ice 5.86 399 012
1"lce
OPA-65R-LCUU-HB A From Leg 4.00 0.0000 150.00 No Ige 9.66 5.52 0.07
0.00 172" 10.13 5.97 013
1.00 lce 10.61 6.43 0.20
1" lce
OPA-65R-LCUU-HB B From Leg 4.00 0.0000 150.00 No lce 9.66 5.52. 0.07
0.00 172" 10.13 597 013
1.00 lce 10.61 643 0.20
1" Ice
OPA-85R-LCUU-HB C From Leg 4.00 0.0000 150.00 No lee 9.66 5.52 0.07
0.00 172" 10.13 597 013
1.00 lee 10.61 6.43 0.20
1" lce
DTMABP7819VG12A A From Leg 4.00 0.0000 150.00 No lce 0.98 0.34 0.02
0.00 172" 1.10 0.42 0.03
1.00 lce 1.23 0.51 0.04
1"Ice
DTMABFT819VG12A B From Leg 4.00 0.0000 150.00 No lge 0.98 0.34 0.02
0.00 172" 1.10 0.42 0.03
1.00 Ice 1.23 0.51 0.04
1"lce
DTMABP7819VG12A C From Leg 4.00 0.0000 150.00 No lee 0.98 0.34 0.02
0.00 172" 1.10 0.42 0.03
1.00 lce 1.23 0.51 0.04
1" lce
LGP21401 A From Leqg 4.00 0.0000 150.00 No Ice 1.10 0.21 0.01
0.00 12" 1.24 027 0.02
1.00 Ice 1.38 0.35 0.03
1" ice
LGP21401 B From Leg 4.00 0.0000 150.00 No Ice 1.10 0.21 0.01
0.00 172" 1.24 0.27 0.02
1.00 lce 1.38 0.35 0.03
1" Ice
LGP21401 o] From Leg 4,00 0.0000 150.00 No lce 1.10 0.21 0.01
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150 Ft Monopole Tower Structural Analysis CCI BU No 881534
Project Number 1560796, Order 436930, Revision 0 Page 11
Description Face Offset Offsefs:  Azimuth Placemert Caha Cafia Weight
or Type Horz  Adjustmen Front Side
Leg Lateral f
Vert
ft ft i bl K
# o
i3
0.00 12" 1.24 0.27 0.02
1.00 lce 1.38 0.35 0.03
1" lee
RRUS A2 MODULE A From Leg 400 0.0000 150.00 No Ice 1.84 1.06 0.06
0.00 12" 2.01 1.20 0.08
1.00 lce 2.19 1.34 0.09
1" lee
RRUS A2 MODULE B From Leg 4.00 0.0000 150.00 No lce 1.84 1.06 0.06
0.00 12" 2.01 1.20 0.08
1.00 lee 219 1.34 0.09
1" Ige
RRUS A2 MCDULE c From Leg 4.00 0.0000 150.00 No loe 1.84 1.06 0.06
0.00 12" 2.01 1.20 0.08
1.00 lce 219 1.34 0.09
1" lee
RRUS 11 A From Leg 400 0.0000 150.00 No lce 2.78 1.19 0.05
0.00 12" 2.99 1.33 0.07
1.00 lce 21 1.49 0.09
1" lce
RRUS 11 B From Leg 400 0.0000 150.00 No Ice 278 1.19 0.05
0.00 12" 2.89 1.33 0.07
1.00 lce 321 1.49 0.09
1" lce
RRUS 11 c From Leg 4,00 0.0000 150.00 No Ice 278 1.18 0.05
0.00 12" 2.99 1.33 0.07
1.00 Ice 3.21 1.49 0.09
1" lce
RRUS 12 W/O SOLAR A From Leg 4.00 0.0000 150.00 No lce 247 0.86 0.08
SHIELD 0.00 12" 267 0.99 0.08
1.00 lca 2.87 1.13 0.10
1" lce
RRUS 12 W/O SOLAR B From Leg 4.00 0.0000 150.00 No Ice 247 0.86 0.06
SHIELD 0.00 12" 2867 0.99 0.08
1.00 lee 2.87 1.13 0.10
1" lce
RRUS 12 WO SOLAR C From Leg 4.00 0.0000 150.00 No lce 247 0.86 0.06
SHIELE 0.00 172" 2.67 0.99 0.08
1.00 lce 2.87 1.13 0.10
1" lce
DC8-48-60-18-8F c From Leg 4.00 0.00C0 150.00 No lce 0.79 0.79 0.02
0.00 172" 1.27 1.27 0.04
1.00 lce 1.45 145 0.05
1"lce
TPA-65R-LCUUUU-H8 A From Leg 4.00 0.0000 150.00 Nolce  13.30 8.82 0.08
0.00 172" 13.90 9.42 0.16
1.00 lce 14.50 10.03 0.25
1" Ice
TPA-65R-LCUVUU-HS B From Leg 400 0.0000 150.00 Nolce  13.30 8.82 0.08
0.00 172" 13.90 042 0.16
1.00 lce 14.50 10.03 0.25
1" Ice
Q566512-2 C From Leg 4,00 0.0000 150.00 No Ice 813 6.580 0.11
0.00 12" 8.59 7.27 0.17
1.00 Ice 9.05 772 0.23
1" lce
RRUS 32 A From Leg 4.00 0.0000 150.00 No lce 2.86 1.78 0.06
0.00 172" 3.08 1.97 0.08
1.00 lce 3.32 217 0.10
1" lce
RRUS 32 B From Leg 4.00 0.0000 150.00 No lce 2.86 1.78 0.06
0.00 172" 3.08 197 0.08
1.00 lce 3.32 217 0.10
1" lce
RRUS 32 C From Leg 4,00 0.0000 150.00 No lce 2.86 1.78 0.06
0.00 172" 3.08 197 0.08
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150 Ft Monopole Tower Structural Analysis CC! BU No 881534
Project Number 1560796, Order 436930, Revision 0 ' Page 12
Description Face Offset Offsets:  Azimuth Placement Cala CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral f
Verf
ft ~ ft i tin K
i a
ft
1.00 lce 3.32 217 0.10
1" Ice
(2) TPX-070821 A From Leg 4.00 0.0000 150.00 No Ice 0.47 0.10 0.01
0.00 172" 0.56 0.16 0.01
1.00 lce 0.66 0.20 0.02
1" Ice
(2) TPX-070821 B From Leg 4.00 0.0000 150.00 No lce 047 0.10 0.01
0.00 172" 0.56 0.15 0.01
1.00 lee 0.66 0.20 0.02
1" lce
(2) TPX-070821 c From Leg 4.00 0.0000 150.00 No lce 047 0.10 0.01
0.00 12" 0.56 0.15 0.01
1.00 lce 0.66 0.20 0.02
1" Ice
DC6-48-60-18-8FF A From Leg 4.00 0.0000 150.00 No lce 0.79 0.79 0.02
0.00 1/2" 1.27 1.27 0.04
1.00 lce 1.45 1.45 0.05
1" Ice
Platform Mount [LF 1301- c None 0.0000 150.00 Nelce  51.70 51.70 2.26
1] 172" 62.70 62.70 2.94
lce 73.70 73.70 3.61
1" lce
HORIZON COMPACT A From Leg 4.00 0.0000 140.00 No fce 072 0.37 0.01
0.00 12" 0.83 0.45 0.02
0.00 lce 0.94 0.54 0.03
1" lce
HORIZON COMPACT B From Leg 4.00 0.0000 140.00 No Ice 0.72 037 0.01
0.00 72" 0.83 0.45 0.02
0.00 lce 0.94 0.54 0.03
1" lce
(2) HORIZON COMPACT C From Leg 4.00 0.0000 140.00 No Ice 072 0.37 0.01
0.00 1/2" 0.83 0.45 0.02
0.00 Ice 0.94 0.54 0.03
1" lce
TIMING 2000 C From Leg 4.00 0.0000 140.00 No Ice 0.1 0.11 0.00
0.00 172" .15 0.15 0.00
2.00 Ice 0.20 0.20 Q.01
1" lce
APXVTM14-ALU-120 w/ A From Leg 4.00 0.0000 140.00 No lce 6.58 4.96 0.08
Mount Pipe 0.00 172" 7.03 5.75 0.13
0.00 lce 747 6.47 0.19
1"lce
APXVTM14-ALU-120 w/ B From Leg 4.00 0.0000 140.00 No Ice &.58 4.96 0.08
Mount Pipe 0.00 172" 7.03 575 0.13
0.00 Ice 7.47 6.47 0.1¢
1" Ice
APXVTM14-ALU-120 w/ c From Leg 4.00 0.0000 140.00 No lce 8.58 4.96 0.08
Mount Pipe 0.00 172" 7.03 575 0.13
0.00 lce 747 6.47 0.19
1" lce
NNVV-85B-R4 wf Mount A From Leg 4.00 0.0000 140.00 Nolce  12.51 7.41 0.10
Pipe 0.00 172" 13.11 8.60 019
0.00 Ice 13.67 9.50 0.29
1" Ice
NNVV-65B-R4 w/ Mount B From Leg 4.00 0.0000 140.00 Nolce  12.51 7.41 0.10
Pipe 0.00 172" 13.11 8.60 0.19
0.00 Ice 13.67 9.50 0.29
1" lce
NNVV-65B-R4 w/ Mount C From Leg 4.00 0.0000 140.00 Nolce  12.51 7.41 0.10
Pipe 0.00 i/2" 13.11 860 0.19
0.00 fce 13.67 9.50 0.29
1"Ice
(2) RRH2X50-800 A From Leg 4.00 0.0000 140.00 No lce 1.70 1.28 0.05
0.00 172" 1.86 143 .07
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Description Face Offset Offsets:  Azimuth Placement CaAa Cafa Welght
or Type Horz Adjustmen Front Side
Leg Lateral f
Vert
id f# i il K
ft B
ft
0.00 Ice 2.03 1.58 0.09
1" lce
(2) RRH2X50-800 B From Leg 4.00 0.0000 140.00 No [ce 1.70 1.28 0.05
0.00 12" 1.86 1.43 0.07
0.00 Ice 2.03 1.58 0.09
1" lce
(2) RRH2X50-800 C From Leg 4.00 0.0000 140.00 No Ice 1.70 1.28 0.05
0.00 1/2" 1.86 1.43 0.07
0.00 lce 2.03 1.58 0.09
1" lce
PCS 1900MMZ 4X45W- A From Leg 4.00 0.0000 140.00 No Ice 2.32 224 0.06
65MHZ 0.00 12" 2.53 2.44 0.08
0.00 lce 2.74 285 0.1
1" lce
PCS 1900MHZ 4X45W- B From Leg 4.00 0.0000 140.00 No Ice 2.32 2.24 0.06
G5MHZ 0.00 172" 2.53 244 0.08
0.00 lce 274 265 0.1
1" Ice
PCS 1900MHZ 4X45W- c From Leg 4.00 0.0000 140.00 No (ce 2.32 2.24 0.06
85MHZ 0.00 172" 2.53 2.44 0.08
0.c0 lce 274 2.65 0.11
1"lce
TD-RRH8X20-25 A From Leg 4.00 0.0000 140.00 No lce 4.05 1.53 0.07
0.00 12" 4.30 1.71 0.10
0.00 Ice 4.58 1.90 0.13
1" Ige
TD-RRH8X20-25 B From Leg 4.00 0.0000 140.00 No lce 4,05 1.53 0.07
0.00 1/2" 430 1.71 0.10
0.00 Ice 4.58 1.90 0.13
1"Ige
TD-RRH8X20-25 cC From Leg 4.00 0.0000 140.00 No Ice 4.05 1.53 0.07
0.00 12" 4.30 1.71 0.10
0.00 Ice 456 1.90 0.13
1" lce
Platform Mount [LP 712-1] C None 0.0000 140.00 Nolce 2453 2453 1.24
12" 29.94 29.94 1.65
Ice 35.35 35.35 1.96
1" lce
{2) 6'x 2" Mount Pipe A From Leg 4.00 0.0000 140.00 No Ice 1.43 1.43 0.02
0.00 12" 1.92 1.92 0.03
0.00 Ice 220 229 0.05
1" lce
(2) &' x 2" Mount Pipe B From Leg 4.00 0.0000 140.00 No lce 1.43 143 0.02
0.00 12" 1.92 1.92 0.03
0.00 Ice 229 2.29 0.05
1" lce
(2) 68' x 2" Mount Pipe C From Leg 4.00 0.0000 140.00 No lce 1.43 1.43 0.02
0.c0 12" 1.82 1.92 0.03
0.00 lce 229 2.28 0.05
1" lce
Dishes
Description Face Dish Offset Offsefs: Azimuth 3dB Elevation  Qutside Aperture  Weight
or Type Type Horz  Adjustment Beam Diamefer Area
Leg Lateral Width
Vert
ft ° ° ft ft il K
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Description Face Dish Offset Offsets: Azimuth 3dB  Elevation Qutside Aperture  Weight
or Type Type  Horz Adjustment Beam Diameter Area
Leg Lateral Width
Vert
i1 ° ° ft ft i K
VHLF2-11 A Paraboloid ~ From 1.060 0.0000 140.00 217 No Ice 3.72 0.03
w/Shroud (HP) Leg 0.00 12" lce  4.01 0.05
2.00 1" Ice 4.30 0.07
VHLP2-11 A Paraboloid  From 1.00 0.0000 : 140.00 217 No [ce 3.72 0.03
wiShroud (HP) Leg 0.00 12" lce  4.01 0.05
200 1" Ige 4.30 0.07
VHLP2-11 C Paraboloid  From  1.00 0.0000 140.00 217 No Ice 3.72 0.03
w/Shroud (HF} Leg 0.00 12" lce 401 0.05
2.00 1" Ice 4.30 0.07
VHLP2-11 c Paraboloid  From  1.00 0.0000 140.00 2.17 No Ice 3.72 0.03
w/Shroud (HP} Leg 0.00 12%lce 4.01 0.05
2.00 1" lce 4.30 0.07

Load Combinations

Description

Comb
No.
1 Dead Only
2 1.2 Dead+1.6 Wind 0 deg - No Ice
3 0.9 Dead+1.6 Wind 0 deg - No Ice
4 1.2 Dead+1.6 Wind 30 deg - No lce
5 0.9 Dead+1.6 Wind 30 deg - No Ice
B 1.2 Dead+1.6 Wind 60 deg - No lce
7 0.9 Dead+1.6 Wind 60 deg - No Ice
8 1.2 Dead+1.6 Wind 90 deg - No lce
9 0.9 Dead+1.6 Wind 90 deg - No Ice
10 1.2 Dead+1.6 Wind 120 deg - No lce
11 0.9 Dead+1.6 Wind 120 deg - No lce
12 1.2 Dead+1.6 Wind 150 deg - No Ice
13 0.2 Dead+1.6 Wind 150 deg - No Ice
14 1.2 Dead+1.6 Wind 180 deg - No lce
15 0.2 Dead+1.6 Wind 180 deg - No Ice
16 1.2 Dead+1.6 Wind 210 deg - No Ice
17 0.8 Dead+1.6 Wind 210 deg - No Ice
18 1.2 Dead+1.6 Wind 240 deg - No Ice
19 0.9 Dead-+1.6 Wind 240 deg - No Ice
20 1.2 Gead+1.6 Wind 270 deg - No Ice
21 0.9 Dead+1.8 Wind 270 deg - No Ice
22 1.2 Dead+1.6 Wind 300 deg - No lce
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 lce+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 [ce+1.0 Temp
30 1.2 Dead+1.0 Wind 20 deg+1.0 lce+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 lce+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 lce+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 80 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
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Comb. Description

No.

48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service

Maximum Member Forces

Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-Tt kip-ft
L1 150 - 123.29 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -21.27 1.01 0.16
Max. Mx 8 -7.53 -306.50 1.47
Max. My 14 -7.48 1.28 -310.49
Max. Vy 8 16.25 -306.50 1.47
Max. Vx 14 16.43 1.28 -310.49
Max. Torque 9 0.76
L2 123.29 - Pole Max Tension 1 0.00 0.00 0.00
87.79
Max. Compression 26 -28.65 1.66 -0.46
Max. Mx 8 -12.74 -911.31 6.45
Max. My 14 -12.71 4.86 -921.60
Max. Vy 8 18.84 -911.31 6.45
Max. Vx 14 19.02 4.86 -921.60
Max. Torque 9 0.70
L3 87.79 - Pole Max Tension 1 0.00 0.00 0.60
43.21
Max. Compression 26 -41.55 2.56 -1.42
Max. Mx 8 -22.35 -1807.00 12.58
Max. My 14 -22.33 .40 -1825.35
Max. Vy 8 22.41 -1807.00 12.58
Max. Vx 14 22.58 9.40 -1825.35
Max. Torgque 9 0.70
14 43.21-0 Pole Max Tension 1 Q.00 0.00 0.00
Max. Compression 26 -61.03 3.68 -2.67
Max. Mx 8 -37.64 -2992.68 19.20
Max. My 14 -37.64 14.43 -3019.99
Max. Vy 8 26.02 -2092.68 19.20
Max. Vx 14 26.18 14.43 -3019.99
Max. Torque 9 0.69

Maximum Reactions

Location Condition Gov. Vertical Horizontal, X Horizontal, £
Load K K K
Comb.
Pole Max. Vert 33 61.03 0.02 -7.51
Max. Hy 21 2825 25.89 -0.02
Max. Hz 2 37.68 -0.19 26.07
Max. M, 2 3006.65 -0.19 26.07
Max. M, 8 2992.68 -25.99 0.14
Max, Torsion 9 0.69 -25.99 0.14
Min. Vert 19 28.25 22.35 -13.20
Min. Hy 8 37.66 -25.99 0.14
Min. H, 14 37.66 0.09 -26.15
Mir1. My 14 -3019.99 0.09 -26.15
Min. M, 20 -2980.16 25.89 -0.02
Min. Torsion 21 -0.66 25.89 -0.02

Tower Mast Reaction Summary
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Load Vertical Shear, Shear: Overturning Qvertuming Torque
Combination Moment, My Moment, M:
K A4 K kip-f kip-ft kip-ft
Dead Only 31.39 0.00 0.00 0.74 1.02 -0.00
1.2 Dead+1.6 Wind 0 deq - 37.66 0.18 -26.07 -3006.65 -26.36 -0.11
No lce
0.9 Dead+1.6 Wind 0 deg - 28.25 0.18 -26.07 -2969.34 -26.33 -0.11
No Ice
1.2 Dead+1.6 Wind 30 deg - 37.66 13.02 -22.63 -2610.43 -1498.97 -0.32
No Ice
0.9 Dead+1.6 Wind 30 deg - 2B.25 13.02 -22.63 -2578.07 -1480.60 -0.32
No lce
1.2 Dead+1.6 Wind 60 deg - 37.66 22.46 -13.16 -1520.05 -2584.75 -0.57
No ice
0.9 Dead+1.6 Wind 60 deqg - 28.25 22.46 -13.16 -1501.29 -2552.83 -0.57
No Ice
1.2 Dead+1.6 Wind 90 deg - 37.66 25.99 -0.14 -19.20 -2992.68 -0.69
Na Ice
0.9 Dead+1.6 Wind 80 deg - 28.25 25.89 -0.14 -19.18 -2955.67 -0.69
No Ige
1.2 Dead+1.6 Wind 120 deg 37.66 22.47 13.06 1507.50 -2586.02 -0.33
- No Ice
0.9 Dead+1.6 Wind 120 deg 28.25 22.47 13.05 1488.43 -2554.08 -0.34
- Nolce
1.2 Dead+1.6 Wind 150 deg 37.66 12.87 22.71 2625.85 -1478.18 0.11
-Nolce
0.9 Dead+1.6 Wind 150 deg 28.25 12.87 2271 2592.82 -1460.07 0.11
-No lce
1.2 Dead+1.6 Wind 180 deg 37.66 -0.09 26.15 3019.99 14.43 0.23
-Nolce
0.9 Dead+1.6 Wind 180 deg 28.25 -0.09 26.15 2982.06 13.92 0.22
- Nolce
1.2 Dead+1.6 Wind 210 deg 37.66 -12.97 22.66 2616.92 1493.50 0.31
- No lce
0.9 Dead+1.6 Wind 210 deg 28.25 -12.97 22.66 2584.02 1474.56 0.30
-Nolce
1.2 Dead+1.6 Wind 240 deg 37.66 -22.35 13.20 1628.74 2570.08 0.44
-Nolce
0.9 Dead+1.6 Wind 240 deg 28.25 -22.35 13.20 1509.40 2537.74 0.44
-Nolce
1.2 Dead+1.6 Wind 270 deg 37.66 -25.89 0.02 3.1 2980.16 0.66
- No lge
0.9 Dead+1.6 Wind 270 deg 28.25 -25.89 0.02 2.84 2942 67 0.66
- No Ice
1.2 Dead+1.6 Wind 300 deg 37.66 -22.43 -13.03 -1502.21 2582.70 0.35
-Nolce
0.9 Dead-+1.6 Wind 300 deg 28.25 -22.43 -13.03 -1483.67 2550.16 0.35
-Nolce
1.2 Dead+1.6 Wind 330 deg 37.66 -12.93 -22.57 -2601.93 1488.79 -0.07
- No lee
0.9 Dead+1.6 Wind 330 deg 28.25 -12.93 -22.57 -2569.68 1469.9¢ -0.06
- No lce
1.2 Dead+1.0 lce+1.0 Temp 61.03 -0.00 0.00 267 3.68 0.00
1.2 Dead+1.0 Wind 0 61.03 0.04 -7.49 -860.39 -2.97 -0.06
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 30 61.03 375 -6.50 -746.57 -427.81 -0.11
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 60 61.03 6.47 -3.77 -433.17 -740.39 -0.16
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 90 61.03 7.48 -0.03 -2.33 -856.93 -0.17
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 120 61.03 6.47 375 434.46 «740.10 -0.07
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 150 61.03 3.71 6.52 754.56 -422.16 0.05
deg+1.0 lcet+1.0 Temp
1.2 Dead+1.0 Wind 180 61.03 -0.02 7.51 868.49 7.32 0.09
deg+1.0 lcet1.0 Temp
1.2 Dead+1.0 Wind 210 61.03 -3.74 6.51 753.12 433.62 0.11
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 240 81.03 -6.44 3.78 440.21 74413 0.13
deg+1.0 lce+1.G Temp
1.2 Dead+1.0 Wind 270 61.03 -7.46 0.01 3.81 861.13 0.16
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Load Vertical Shearx Shear; Overturning Overturning Torque
Combination Moment, Mk« Moment, M.
K K K kip-ft kip-ft kip-ft
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 300 61.03 -6.46 -3.74 -428.18 746.38 0.07
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 330 61.03 -3.72 -6.48 -744.08 431.57 -0.03
deg+1.0 lcet+1.0 Temp
Dead+Wind 0 deg - Service 31.39 0.04 -5.58 -630.17 -4.81 -0.02
Dead+Wind 30 deg - Service 31.39 279 -4.84 -554.87 -318.15 0.07
Dead+Wind 60 deg - Service 31.39 4.81 -2.82 -322.85 -549.17 0.13
Dead+Wind 90 deg - Service 31.39 5.56 -0.03 -3.51 -635.95 0.15
Dead+Wind 120 deg - 31.39 4.81 2.79 321.32 -549.43 -0.07
Service
Dead+Wind 150 deg - 31.39 2.75 4.86 559.30 -313.73 0.03
Service
Dead+Wind 180 deg - 31.39 -0.02 5.60 643.17 3.87 0.05
Service
Dead+Wind 210 deg - 31.39 277 4.85 557.40 318.58 0.07
Service
Dead+Wind 240 deg - 31.39 -478 282 325.84 547.63 0.10
Servige
Dead+Wind 270 deqg - 31.39 -5.54 0.00 1.23 634.87 0.14
Service
Dead+Wind 300 deg - 31.39 -4.80 -2.79 -319.05 550.31 0.08
Service
Dead+Wind 330 deg - 31.39 -2.77 -4.83 -553.05 317.57 -0.01
Service
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
1 0.00 -31.39 0.00 0.00 31.39 0.00 0.000%
0.1¢ -37.66 -26.07 -0.19 37.66 26.07 0.000%
3 0.19 -28.25 -26.07 -0.18 28.25 26.07 0.000%
4 13.02 -37.66 -22.63 -13.02 37.66 22.63 0.000%
5 13.02 -28.25 -22.63 -13.02 28.25 22.63 0.000%
6 22.46 ~37.66 -13.16 -22.46 37.66 13.16 0.000%
7 22.46 -28.25 -13.16 -22.46 28.25 13.16 0.000%
8 25.99 -37.66 -0.14 -25.89 37.66 0.14 0.000%
9 25.99 -28.25 -0.14 -25.99 28.25 0.14 0.000%
10 2247 -37.66 13.05 -22.47 37.66 -13.05 0.000%
11 2247 -28.25 13.05 -22.47 28.25 -13.05 (.000%
12 12.87 -37.66 2271 -12.87 37.66 -22.71 0.000%
13 12.87 -28.25 22.71 -12.87 28.25 -22.71 0.000%
14 -0.09 -37.66 26.15 0.09 37.66 -26.15 0.000%
15 -0.09 -28.25 26.15 0.08 28.25 -26.15 0.000%
16 -12.97 -37.66 22.66 12.97 37.66 -22.66 0.000%
17 -12.97 -28.25 22.66 12.97 28.25 -22.66 0.000%
18 -22.35 -37.66 13.20 2235 37.66 -13.20 0.000%
19 -22.35 -28.25 13.20 22.35 28.25 -13.20 0.000%
20 -25.89 -37.66 0.02 25.89 37.66 -0.02 0.000%
21 -25.89 -28.25 0.02 25.89 28.25 -0.02 0.000%
22 -22.43 -37.66 -13.03 22.43 37.66 13.03 0.000%
23 -22.43 -28.25 -13.03 22.43 28.25 13.03 0.000%
24 -12.93 -37.66 -22.57 12.93 37.66 2257 0.000%
25 -12.93 -28.25 -22.57 12.93 28.25 2257 0.000%
26 0.00 -61.03 0.co 0.00 61.03 -0.00 0.000%
27 0.04 -61.03 -7.49 -0.04 681.03 749 0.000%
28 3.75 -61.03 -6.50 -3.75 61.03 6.50 0.000%
29 6.47 -61.03 -3.77 -6.47 61.03 377 0.000%
30 748 -61.03 -0.03 -7.48 61.03 0.03 0.000%
31 6.47 -61.03 3.75 -6.47 61.03 -3.75 0.000%
32 3.7 -61.03 6.52 -3.71 61.03 -6.52 0.000%
33 -0.02 -61.03 7.51 0.02 61.03 -7.51 0.000%
34 -3.74 -61.03 6.51 374 61.03 -6.51 0.000%
35 -§.44 -61.03 3.78 6.44 61.03 -3.78 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. K K K K K K
36 -7.48 -61.03 0.01 7.48 61.03 -0.01 0.000%
37 -6.46 -61.03 -3.74 6.45 61.03 3.74 0.000%
38 -3.72 -61.03 -6.48 372 61.03 6.48 0.000%
39 0.04 -31.39 -5.58 -0.04 31.39 5.58 0.000%
40 2.79 -31.39 -4.84 -2.79 31.39 4.84 0.000%
41 4.81 -31.39 -2.82 -4.81 31.39 2.82 0.000%
42 5.56 -31.39 -0.03 -5.56 31.39 0.03 0.000%
43 4.81 -31.39 279 -4.81 31.39 -2.79 0.000%
44 275 -31.39 4.86 -2.75 31.39 -4.86 0.000%
45 -0.02 -31.39 5.6Q 0.02 31.39 -5.60 0.000%
46 -2 77 -31.39 4.85 2.77 31.39 -4.85 0.000%
47 -4.78 -31.39 2.82 4.78 31.39 -2.82 0.000%
48 -5.54 -31.39 0.00 5.54 31.39 -0.00 0.000%
49 -4.80 -31.39 279 4.80 31.39 279 0.000%
50 -2.77 -31.39 -4.83 2.77 31.39 4.83 0.000%
Non-Linear Convergence Results
Load Converged? Nurniber Displacernent Force
Combination of Cycles Tolerance Tolerance

1 Yes 4 0.000C0001 0.G0000001

2 Yes 5 0.00000001 0.00009773

3 Yes 5 0.00000001 0.00004116

4 Yes <] 0.00000001 0.00022024

5 Yes 6 0.00000001 0.00005941

6 Yes 4] 0.00000001 0.00022476

7 Yes 6 0.00000001 0.00008088

8 Yes 5 0.00000001 0.00017729

9 Yes 5 0.00000001 0.00007501

10 Yes 6 0.00000001 0.00021938

11 Yes <] 0.00000001 0.00005917

12 Yes 6 0.00000001 0.00022099

13 Yes g 0.G0G00001 0.00005982

14 Yes 5 0.C00C0001 0.00009182

15 Yes 5 0.00000001 0.00003694

16 Yes 6 0.00000001 0.00022367

17 Yes 6 0.00000001 0.00008057

18 Yes 8 0.00000001 0.00021954

19 Yes 6 0.00000001 0.00005905

20 Yes 5 0.00000001 0.00008401

21 Yes 4 0.00000001 0.G0099689

22 Yes 6 0.00000001 0.00022286

23 Yes 6 0.00000001 0.60006050

24 Yes 8 0.00000001 0.00022134

25 Yes +] 0.00000001 0.00005998

26 Yes 4 0.00000001 0.00003693

27 Yes 5 0.00000001 0.00080156

28 Yes 6 0.00000001 0.00023545

29 Yes 6 0.00000001 0.00023982

30 Yes ] 0.00000001 0.000798%0

31 Yes 6 0.00000001 0.00023601

32 Yes &} 0.00000001 0.00023568

33 Yes 5 0.00000001 0.00080069

34 Yes 8 0.00000001 0.00024457

35 Yes 6 0.00000001 0.00024091

36 Yes & 0.00000001 0.00080319

37. Yes 6 0.00000001 0.00623957

38 Yes G 0.00000001 0.00023978

39 Yes 4 0.00000001 0.00007705

4G Yes 5 0.00000001 0.00006842

41 Yes 5 0.00000001 0.00007226

42 Yes 4 0.00000001 0.00015143

43 Yes 5 0.00000001 0.00006804

44 Yes 5 0.00000001 0.00006916

45 Yes 4 0.00000001 0.00009521
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46 Yes 5 0.00000001 0.00007200
47 Yes 5 0.00000001 2.00006876
48 Yes 4 0.00000001 0.00012682
49 Yes 5 0.00000001 0.00007100
50 Yes 5 0.00000001 0.000062980
Maximum Tower Deflections - Service Wind
Section Etevation Horz. Gov. Tif Twist
No. Deflection Load
it in Comb, ° °
L1 150 -123.29 27.749 45 1.9140 0.0032
L2 126.71 - 87.79 18.951 45 1.6069 0.0014
L3 82.21-43.21 9.270 45 1.0424 0.0006
L4 48.79-0 2.380 45 0.4627 0.0002
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tift Twist Radius of
Load Curvature
ft Cornb. in ° ¢ ff
150.00 800 10121 45 27.749 1.914Q 0.0035 13493
142.00 VHLP2-11 45 24.613 1.8141 0.0028 8433
140.00 HORIZON COMPACT 45 23.840 1.7886 0.0026 6746
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Titf Twist
No. Deflection toad
ft in Comb. ° °
L1 150-123.29 130.126 14 8.9887 0.0142
L2 126.71 - 87.79 8§8.946 14 7.5498 0.0063
L3 92.21-43.21 43.540 14 4,8994 0.0025
L4 4879-0Q 11.227 14 21742 0.0008
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° s
150.00 800 10121 14 130.126 8.9887 0.0170 3000
142.00 VHLF2-11 14 115.452 8.5211 0.0131 1874
140.00 HORIZON COMPACT 14 111.834 8.4016 0.0121 1498

Compression Checks

Pole Design Data
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Section Eievation Size L Ly Kifr A Py &P Ratio
No. P
it it fi in? K K TP,
L1 150 - 123.2¢ TP23.17x17x0.1875 26.71 0.00 0.0 13.207 -7.48 936.21 0.008
{1} . ’ 3
L2 123.29- TP30.86x22.005x0.3125  38.92 0.00 0.0 29.301 -12.71 2176.98 0.006
87.79 (2) 8
L3 87.79-43.21 TP40.4x26.2234x0.375 49.00 0.00 0.0 46.125 -22.33 3398.73 0.007
(3} ) 7
L4 43.21-0{4) TP49.5x38.3779x0.4375  48.79 0.00 0.0 68.129 -37.64 4908.34 0.008
4

Pole Bending Design Data

Section Elevation Size e dMhnx Ratio My oMy Ratio
No. Mux M.y
ft kip-ft kipft oM,  Kpft kip-ft oMy
L1 150 - 123.29 TP23.17x17x0.1875 310.49 426.99 0.727 0.00 426.99 0.000
]
L2 123.29 - TP30.86x22.005%0.3125 92162 1318.91 0.659 0.00 1318.91  0.000
87.79 (2)
L3 87.79-43.21  TP40.4x29.2294x0.375 1825.38 2703.53 0675 0.00 2703.53  0.000
&)
L4 43.21-0(4) TP49.5x38.3779x0.4375 3020.03 4946.76  0.611 0.00 4946.76  0.000

Pole Shear Design Data

Section Elevation Size Actual Ve Ratio Actual &Tn Ratio
No. Ve Vi Tu Tu
ft K K Vo kip-ft kip-ft &Tn
L1 150 - 123.29 TP23.17x17x0.1875 16.43 468.11 0.035 0.23 855.02 0.000
™
L2 12329 - TP30.86x22.005x0.3125 19.02 1088.49 0.017 0.23 2641.04 0.000
87.79 (2)
L3 87.79-4321  TP40.4x29.2294x0.375 22.58 1690.36 0.013 0.23 5413.67 0.000
3
L4 43.21-0(4) TP49.5x38.3779x0.4375 26.18 245417 0.01 0.23 0905.68 0.000

Pole Interaction Design Data

Section Elevation Ratio Ratlo Ratio Ratlo Ratlo Comb. Allow. Criteria
Mo, P. Mux Muy Ve Ty Sfress SffESS
ft 4P OMox My Vi 6Ts Ratio Ratio
L1 150 - 123.29 04.008 0.727 0.000 ¢.035 0.000 0.736 1.000 482
{1
L2 123.29- 0.006 0.699 0.000 0.017 0.000 0.705 1.000 482
87.79 (2)
L3 87.79-43.21 0.007 0.675 0.000 0.013 0.000 0.682 1.000 482
3
L4 43.21-0(4) 0.008 3.611 0.000 0.011 0.000 0618 1.000 482
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Section Capacity Table

Section Elevation Component Size Critical P BPajow % Pass

No. ft Type Element K K Capacity Fail

L1 160 - 123.29 Pole TP23.17x17x0.1875 1 -7.48 936.21 736 Pass

L2 123.29 - 87.79 Pole TP30.86x22.005x0.3125 2 -12.71 2176.98 70.5 Pass

L3 87.79 - 43.21 Pole TP40.4x29.2294x0.375 3 2233 339873 682 Pass

L4 43.21-0 Pole TP49.5x38.3779x0.4375 4 -37.64 4908.34 61.8 Pass

Summary
Pole (L1) 736 Pass
RATING= 73.6 Pass
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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
TIA Rev G |Assumption: Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Site Data

BU#: 881534
Site Name: WATERBURY TOWER
App #. 436930 Rev. 0

[ Pole Manufacturer:| Other

Anchor Rod Data

Qty: 16
Diam:| 225 |[in
Rod Material:} A815-J

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

Bolt Circle: 58 |in
Plate Data

Diam:|| 64 in

Thick: 2. [in
Grade: 60 ksi

Single-Rod Befi:]  ©.82 |in

Stiffener Data (Welding at both sides)

Config: 0 *
Weld Type:
Groove Depth: <-- Disregard
Groove Angle: <-- Disregard
Eillet H. Weld: in
Fillst V. Weld: in
Width: in
Height: in
Thick: in
MNotch: in
Grade: ksi
Weld str.: ksi
Pole Data
Diam: 48.5 [in
Thick:| 0.4375 {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: 3020 . |[fi-kips
Axial, Pu: 38 Kips
Shear, Vu: 26 kips
Eta Factor, n 0.5 TIA G (Fig. 4-4)

!If No stiffeners, Criteria: | AISC LRFD |<-0n|y Applcable ta Unstiffened Cases

Anchor Rod Results

Max Rod (Cu+ Vu/r):
Allowabkle Axial, ®*Fu*Anet:
Anchor Rod Stress Ratio:

Base Plate Results
Base Plate Stress:
Allowable Plate Stress:
Base Plate Stress Ratio:

nia

Stiffener Results

Horizontal Weld :

Verlical Weld:

Plate Flex+Shear, fo/Fb+{fv/Fv)"2:

Plate Tension+Shear, fi/Ft+(fw/Fv)A2:

Plate Comp. (AISC Bracket):

Pole Results
Pole Punching Shear Check:

1 L

. e

161.8 Kips
260.0 Kips
62.2% Pass

Flexural Check
42.1 ksi
54.0 ksi
78.0% Pass

nfa
n/a
n/a
nfa
nfa

nfa

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

CClplate v2.0

Rigid

AISC LRFD

@*Tn

Rigid

AISC LRFD

¢Fy

Y.L. Length:
30.23

Analysis Date: 4/25/2018




BU: 881534 Done By: SH o . ;
WO: 1560796 Checked By: SCK ( CROWN

Date: 4/25/2018 o et CASTLE

Anchor Rods - Shear, Axial and Bending Interaction Check

o TIA-222-G Section 4.9.9
Description:

Applies to detail type (d) anchors when the clear distance from the top of the concrete fo the bottom leveling nut
exceeds 1.0 times the diameter of the anchor rod.

Assumptions:
1. The tower is a monopole.

2. The anchor rods are evenly spaced in a circular pattem.

1. INPUTS

Tower Reactions (from tnxTower)

Base Moment: M = 3020kip-ft
Axial Force: P = 37kip
Base Shear: %: 26kip

Anchor Rods Properties

a

Number of Anchars: Ni= 16‘?

Bolt Circle Diameter: :BC := 58in
Yield Strength of Rods: Fy = 75ksi
Ultimate Strength of Rods: Fyy, = 100ksi
Distance from Bottom Igp = 3:in

Nut to Concrete:
Rod Diameter: 'IZ-;{;‘. g VI[

Per photos, are the bolts

threaded at the top of the ' f:} Not Threaded [Section 4.9.6.3(a) applies]
concrete?: @ Threaded ‘ [Section 4.9.6.3(b) applies]
Gross Area: Ay = %-'n- & = 3.98-in”

Net Area: A= 3.25-in”

Moment of Inertia of Group; = é-N-An-BCZ = 21866-in4
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2. CALCULATIONS
Shear Force per Anchor
v
Vv, = — = L63ki
vty P

Maximum Axial Force per Anchor

p o MOSBO P

I N

Bending Moment {due to Shear) [TIA-222-G Section 4.9.9]

My = 0.65:1,,:V, = 3.17-kip-in

Shear Strength i
Shear Strength [TIA-222-G Section 4,9.6.3]

Thread Factor: t, = 0.45
Strength: OR = 075ty ) FypyAp, = 134.19-kip
Tensile Strength [T1A-222-G Section 4.9.6.1]

OR g = 0.8F 3y Ay = 260-kip

Flexural Strength [TIA-222-G Section 4.7.1]

Per Section 4.9.9, calculate "Z" based on the tensile root diameter of the rod:

4-Ay
Tensile Root Diameter: dyp = |—— =2.03-in
(back-calculated) ™
Plastic Modulus: 7= l-dtr3 = 1.4-in3
6
Strength: PR, = 0.9-Fy-Z = 94.7-kip-in
Capacity Check [T1A-222-G Section 4.9.9]
v, YV P, M,
Interaction Equation: Capacity := + +
d)an q)Rnt ¢Rn-m

Check = "Okay" |
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SUMMARY

1. Inputs

1.1 Tower Reactions
Base Moment: M = 3020-kip-ft
Axial Shear: P = 37-kip
Base Shear: V = 26:kip

1.2 Anchor Rods Properties
Number of Anchors: N=16
Rod Diameter: d=225in
Yield Strength: Fy = 75ksl

2. Calculations
Shear Force per Anchor: v, = 1.63-kip
Axial Force per Anchor: P, = 158.52:kip
Bending Moment per Anchor. M = 3.17-kip-in
Shear Strength: OR = 134.19-kip
Tensile Strength: SR = 260-kip
Flexural Strength: GR = 94.7-kip-in
Capacity:
Capacity Check: Check = "Okay"
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Pier and Pad Foundation

BU # :|1881534
Site Name:|WATERBURY TO
App. Number:|436930 Rev. 0

TIA-222 Revision: G
Tower Type: Monopole l Block Foundation?:] P |

Superstructure Analysis Reactions

Foundation Analysis Checks

Compression, Peomp: 38 kips Capacity | Demand Rating Check
Base Shear, Vu_comp: 26 kips
Lateral (Sliding) (kips) 513.00 25.00 5.1% Pass
Bearing Pressure (ks 6.00 2.28 38.2% Pass
Moment, M, 3020  |ft-kips Overturning (kip*f)| 7235.50 3265.38 45.1% Pass
Tower Height, H: 150 ft Pier Flexure (Comp.) (kip*ft)| 4133.00 3137.00 75.8% Pass
BP Dist. Above Fdn, bpgie: 5.25 in Fier Compression (kip)| 20168.46 72.22 0.4% Pass
Pad Flexure (kip™ft)| 6548.98 1095.92 16.7% Pass
Pad Shear - 1-way (kips)| 1224.67 137.66 11.2% Pass
Pigr Propertics Pad Shear - 2-way (ksi) 0.16 0.02 9.8% Pass
Pier Shape:| Square -
Pier Diameter, dpier: 6.5 it Scil Rating:| 45.1%
Ext. Above Grade, E: 100 |& Structural Rati_ng: 75.9%
Pier Rebar Size, Sc¢: B
Pier Rebar Guantity, me: 35
Pier Tie/Spiral Size, St 5
Pier Tie/Spiral Quantity, mt: 4
Pier Reinforcement Type: Tie
Pier Clear Cover, ¢Cyer- 4 in

Pad Propertios

Depth, D; 8.0 ft
Pad Width, W: 25.0 it
Pad Thickness, ;| 4.5 it

Pad Rebar Size, Sp: 7
Pad Rebar Quantity, mp: 50
Pad Clear Cover, ¢Cpaq: 3 in

aterial Propertios
Rebar Grade, Fy:| 60000 |psi

Concrete Compressive Strength, F'c: 3000 psi
Dry Concrete Density, é¢: 150 pcf

_____Soil Properties
Total Seil Unit Weight, y: 125 pcf

Ukimate Gross Bearing, Qult: 8.000  |ksf <-Toggle between Gross and Net
Cohesion, Cu: 0.000 |ksf
Friction Angle, ¢: 34 degrees

SPT Blow Count, Nuiows: 63
Base Friction, g 086

Neglected Depth, N: 3.80 ft
Foundation Bearing on Rock? No
Groundwater Depth, gw: N/A ft

Version 2.5.5



Design Maps Summary Report

22USGS Design Maps Summary Report

User-Specified Input

Report Title 881534
Wed April 25, 2018 13:15:53 UTC

Building Code Reference Document 2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 41.53433°N, 72.969°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III

‘H::‘l 4 i

R % T
Mf‘;’_‘f‘f_" _Air_l:'lt‘l.l* L

3 o f it i n! o 5
?1@'- Tl
3 S L WP tord

USGS—Provided Output

Ss
5.

0.187 g Sus
0.064 g Su

0.300 g Spc = 0.200 g
0.153 g S, = 0.1024¢

Far infarmation on how the SS and 51 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal respense, please return to the application and
select the "2009 NEHRP” building code reference document.,
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https:/fearthquake.usgs.gov/cn2/designmaps/us/summary . php?template=minimal &latitude... 4/25/2018



CClISelismic - Design Category

Per 2012/2015IBC

Site BU: 881534 o
, ; CROWN
Work Order: 1560796 | CASTLE
Application: 436930 Rev. 0 2t gl
Degrees | Minutes| Seconds
Site Latitude =] 41 32 3.59 41.5343 degrees
Site Longitude =| -72 58 8.39 -72.9690 degrees
Ground Supported Structure = Yes
Structure Class = 11 (Table 2-1}
Site Class = D - Stiff Soil {Table 2-11}
Spectral response acceleration short periods, S = ' 0.18% ismic T
Spectral response acceleration 1 s period, S; = 0.064 1563 Selsmic Tool
Importance Factor, I = 1.0 {Table 2-3}
Acceleration-based site coefficient, F, = 1.6 {Table 2-12)
Velocity-based site coefficient, F, = 24 {Table 2-13)
Design spectral response acceleration short period, Sps = 0.202 {2.7.6)
Design spectral response acceleration 1 s period, Sp; = 0.102 {2.7.6}
Seismic Design Category - Short Period Response = B ASCE 7-05 Table 11.6-1
Seismic Design Category - 1s Period Response = B ASCE 7-05 Table 11.6-2
Worst Case Seismic Design Category =| B |ASCE 7-05 Tables 11.6-1 and 6-2

CCl Seismic Design Category 2.2 Page 1 Analysis Date: 4/23/2018
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

SPRINT Existing Facility

Site ID: CT52XC061

Waterbury Tower
670 Captain Neville Drive
Waterbury, CT 06705

June 21, 2018

EBI Project Number: 6218004577

Compliance Status: COMPLIANT

Site total MPE% of -
FCC general
8 4.70 %

population
allowable limit:

21 B Street * Buvlington, MA 0L1BO3 - Tel: {781)273.2500 - Fax: {781) 2733311
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June 21, 2018

SPRINT

Attn: RF Engineering Manager

1 International Boulevard, Suite 800
Mahwah, NJ 07495

Emissions Analysis for Site: CT52XC061 — Waterbury Tower

EBI Consulting was directed to analyze the proposed SPRINT facility located at 670 Captain Neville
Drive, Waterbury, CT, for the purpose of determining whether the emissions from the Proposed
SPRINT Antenna Installation located on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maximum Permissible
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSVIEEE Std C93.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (WW/cm2).
The number of pW/em? calculated at each sample point is called the power density. The exposure limit
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging
Services use different frequency bands each with different exposure limits, therefore it is necessary to
report results and limits in terms of percent MPE rather than power density.

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure
rules, 47 CFR 1.1307(b}(1) — (b)(3), to determine compliance with the Maximum Permissible Exposure
(MPE) limits for General Population/Uncontrolled environments as defined below.

General population/uncontrolled exposure limits apply to situations in which the general population may
be exposed or in which persons who are exposed as a consequence of their employment may not be made
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general population would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area.

General population exposure to radio frequencies is regulated and enforced in units of microwatts per
square centimeter (WW/cm?). The general population exposure limits for the 850 MHz Band is
approximately 567 pW/cm?. The general population exposure limit for the 1900 MHz (PCS) and 2500
MHz (BRS) bands is 1000 pW/cm?. Because each carrier will be using different frequency bands, and
each frequency band has different exposure limits, it is necessary to report percent of MPE rather than
power density.

21 B Street - Burlington, MA 1802 Tel: {781} 273.2500 - Fax {781} 273.3311
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Occupational/controlted exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposuré and can exercise control over their exposure. Occupational/controlled
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through
a location where exposure levels may be above general population/uncontrolled limits (see below), as
long as the exposed person has been made fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed SPRINT Wireless antenna facility located at 670 Captain
Neville Drive, Waterbury, CT, using the equipment information listed below. All calculations were
performed per the specifications under FCC OET 65. Since SPRINT is proposing highly focused
directional panel antennas, which project most of the emitted energy out toward the horizon, all
calculations were performed assuming a lobe representing the maximum gain of the antenna per the
antenna manufactures supplied specifications, minus 10 dB for directional panel antennas and 20 dB for
parabolic microwave dishes, was focused at the base of the tower. For this report the sample point is the
top of a 6-foot person standing at the base of the tower.

For all calculations, all equipment was calculated using the following assumptions:

1} 1 CDMA channels (850 MHz) were considered for each sector of the proposed installation.
These Channels have a transmit power of 20 Watts per Channel.

2) 2 LTE channels (850 MHz) were considered for each sector of the proposed installation.
These Channels have a transmit power of 56 Watts per Channel.

3) 5 CDMA channels (1900 MHz (PCS)) were considered for each sector of the proposed
installation. These Channels have a transmit power of 16 Watts per Channel.

4y 2 LTE channels (1900 MHz (PCS)) were considered for each sector of the proposed
installation. These Channels have a transmit power of 40 Watts per Channel.

5) 8 LTE channels (2500 MHz (BRS)) were considered for each sector of the proposed
installation. These Channels have a transmit power of 20 Watts per Channel.

21 B Street © Burlington, MA 01803 Tel: (781) 273.2500 : Fax: {781) 2733311
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6)

7

8)

9

1 microwave backhaul (11 GHZ) channel was considered for Sectors A & B and 2 microwave
backhaul (11 GHz) channels were considered for Sector C. These channels have a transmit
power of 1 Watt per Channel.

All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if so, is never continuous.

For the following calculations, the sample point was the top of a 6-foot person standing at the
base of the tower. The maximum gain of the antenna per the antenna manufactures supplied
specifications, minus 10 dB for directional panel antennas and 20 dB for parabolic
microwave dishes, was used in this direction. This value is a very conservative estimate as
gain reductions for these particular antennas are typically much higher in this direction.

The antennas used in this modeling are the Commscope NNVV-65B-R4 and the RFS
APXVTMI14-ALU-120 for transmission in the 850 MHz, 1900 MHz (PCS) and 2500 MHz
(BRS) frequency bands and the Commscope VHLP2-11 microwave dish for the proposed 11
GHz microwave backhaul. This is based on feedback from the carrier with regards to
anticipated antenna selection. Maximum gain values for all antennas are listed in the
Inventory and Power Data table below. The maximum gain of the antenna per the antenna
manufactures supplied specifications, minus 10 dB for directional panel antennas and 20 dB
for parabolic microwave dishes, was used for all calculations. This value is a very
conservative estimate as gain reductions for these particular antennas are typically much
higher in this direction.

10) The antenna mounting height centerlines of the proposed panel antennas and microwave

dishes are 140 feet above ground level (AGL) for Sector A, 140 feet above ground level
(AGL) for Sector B and 140 feet above ground level (AGL) for Sector C.

11) Emissions values for additional carriers were taken from the Connecticut Siting Council

active database. Values in this database are provided by the individual carriers themselves.

All calculations were done with respect to uncontrolled / general population threshold limits.

21 B Street - Burlington, MA Q18063 Tel: {781)273.2500 - Fax: {781}273.3311
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SPRINT Site Inventory and Power Data by Antenna

Commscope
NNVV-65B-R4

12.75/15.05 dBd

1440 feet

850 MHz /
1900 MHz (PCS)

10

280 Watts

7.378.61

1.83 %

2

RFS
APXVTMI14-ALU-
120

15.9dBd

140 feet

2500 MHz (BRS)

8

160 Watts

622472

125 %

..

Commscope
NNVV-65B-R4

12.75/15.05 dBd

140 feet

850 MHz/
1900 MHz (PCS)

10

280 Watts

7.378.61

1.83 %

2

RFS
APXVTMI14-ALU-

2500 MHz (BRS)

8

160 Watts

6,224.72

1.25%

.

Commscope
NNVV-65B-R4

12,75/ 15.05 dBd

140 feet

850 MHz/
1900 MHz (PCS}

10

280 Watts

7.378.61

1.83 %

2

RFS
APXVTM14-ALU-

140 feet

2500 MHz (BRS)

8

160 Watts

6,224.72

1.25%

frl i
Antenna Height Frequency Channel Total TX
Type: Gain (dBd) | (feet AGL): Bands Count Power(W) ERP (W) MPE %

Commscope

VHLP2-11 32.35 dBd 140 11 GHz 1 1 1,717.91 0.03
Commscope .

VHLP2-11 32,35 dBd 140 11 GHz 1 1 1,717.91 0.03
Commscope

VHLP2-11 32,35 dBd 140 11 GHz 1 1 1,717.91 0.03
Commscope

VHLP2-11 . 32.35dBd 140 1t GHz 1 1 1,717.91 0.03

Clearwire 0.06%
Clearwire MW 0.13%
XM Satellite Radic 0.10%
Site Total MPE %: 4.7 %

21 B Street -

Burlington, MA 01203

Tel: (781) 273.2500

Fax: (781) 2733311
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21 8 Street * Burlington, MA (01803

Tef: {781} 273.2500
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Sprint 850 MHz CDMA 1 850 MHz ) 567 0.14%
Sprint 850 MHz LTE 2 941.82 140 850 MHz 567 0.67%
Sprint 1900 MHz (PCS) CDMA 5 511.82 140 5.12 1900 MHz (PCS) 1000 0.51%
Sprint 1900 MHz (PCS) LTE 2 1,279.56 140 5.12 1900 MHz (PCS) 1000 0.51%
Sprint 2500 MHz (BRS) LTE 8 178.09 140 1246 2500 MHz (BRS) 1000 1.25%
Sprint 11 GHz Microwave 1 1,717.81 140 0.34 11 GHz 000 0.03%
Sprint 11 GHz Microwave 1 1,717.91 140 0.34 11 GHz 1000 0.03%
Total 3.14%

Fax: {781)273.3311
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Summary

All calculations performed for this analysis yielded results that were within the allowable limits for
general population exposure to RF Emissions.

The anticipated maximum composite contributions from the SPRINT facility as well as the site composite
emissions value with regards to compliance with FCC’s allowable limits for general population exposure
to RF Emissions are shown here:

Site Compliance Status: | COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 4,70 % of the allowable
FCC established general population limit sampled at the ground level. This is based upon values listed in
the Connecticut Siting Council database for existing carrier emissions.

ECC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that
carriers over a 5% contribution to the composite value will require measures to bring the site into
compliance. For this facility, the composite values calculated were well within the allowable 100%
threshold standard per the federal government.

21 B Street * Burlington, MA 01803 - Tel: {(781) 273.2500 - Fax {781} 2733311
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Esamba, Anne Marie (Contractor)

From:
Sent:
To:
Subject:

TrackingUpdates@fedex.com

Friday, June 29, 2018 10:24 AM

Zsamba, Anne Marie (Contractor)

FedEx Shipment 772588620432 Delivered

Your package has been delivered
Tracking # 772588620432

Ship date:

Thu, 6/28/2018
Rebecca Alescio
Crown Castle

Clifton Park, NY 12065
us

Shipment Facts

Delivered

Our records indicate that the following package has been delivered.

Tracking number:

Status:

Reference:
Signed for by:
Delivery location:
Delivered to:
Service type:
Packaging type:
Number of pieces:

Weight:

Special handling/Services:

Standard transit:

Delivered: 06/29/2018 10:14
AM Signed for By:
D.FARRELL

1734.7680

D.FARRELL
WATERBURY, CT
Receptionist/Front Desk
FedEx Priority Overnight
FedEx Pak

1

2.001Ib.

Aduli Signature Required
Deliver Weekday

6/29/2018 by 10:30 am

1

Delivery date:

Fri, 6/28/2018 10:14 am
Mr. James A. Sequin, City
Planner

Crown Castle

185 South Main Street, 5th
Floor

WATERBURY, CT 06706

us

121 Please do not respond to this message. This emall was sent from an unattended mailbox. This report was generated at
approximately 9:24 AM COT on 06/29/2018.



Zsamba, Anne Marie (Contractor)
L

From:
Sent:
To:
Subject:

TrackingUpdates@fedex.com

Friday, June 29, 2018 10:49 AM

Zsamba, Anne Marie (Contractor)

FedEx Shipment 772588601047 Delivered

Your package has been delivered

Ship date:

Thu, 6/28/2018
Rebecca Alescio
Crown Castle

Clifton Park, NY 12065
us

- Shipment Facts

© Tracking # 772588601047

Delivery date:
Fri, 6/29/2018 10:47 am

The Honorable Neil. M.

O'Leary
. . . o Crown Castle
Delivered 235 Grand Street, 2nd Floor
City Of Waterbury - City Hall

WATERBURY, CT 06702
us

Our records indicate that the following package has been delivered.

Tracking number:

Status:

Reference:
Signed for by:
Delivery location:
Delivered to:
Service type:
Packaging type:
Number of pieces:

Woeight:

Special handling/Services:

Standard transit:

Delivered: 06/29/2018 10:47
AM Signed for By: M.ACETO

17347680

M.ACETO
WATERBURY, CT
Receptionist/Front Desk
FedEx Priority Overnight
FedEx Pak

t

2.00 Ib.

Adult Signature Required
Deliver Weekday

6/29/2018 by 10:30 am

127} Please do not respond to this message. This emall was sent from an unattiendad mailbox. This report was generated at

approximately 9:49 AM CDT on 05/2%/2018,

All weights are eslimated.
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