RObi n son + Co Ie KENNETH C. BALDWIN

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

Direct (860) 275-8345

Also admitted in Massachusetts

October 28,2019

Melanie A. Bachman, Esq.
Executive Director/Staff Attorney

Connecticut Siting Council
10 Franklin Square
New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
705 West Johnson Avenue, Cheshire, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 138-foot level of the existing 140-foot tower at 705 West Johnson Avenue in
Cheshire, Connecticut (the “Property”). The tower and Property are owned by the Connecticut
Light & Power Company (“CL&P”) (Eversource). CL&P obtained a variance from the Town of
Cheshire to construct the tower in 1977 and zoning permits to rebuild the tower in 2004. Cellco
received Siting Council approval to extend and share the tower in 2007 (Petition No. 827).
Copies of the municipal permits and the Council’s staff report in Petition No. 827 are included in
Attachment 1.

Cellco now intends to modify its facility by removing nine (9) of its existing antennas
and replacing them with six (6) newer model antennas; installing six (6) new remote radio heads
(“RRHs”); and installing one (1) HYBRIFLEX™ fiber optic antenna cable. The existing
antenna mounts will also be replaced as a part of this proposed modification. Included in
Attachment 2 are plans and specifications for Cellco’s replacement antennas, RRHs and
HYBRIFLEX™ cable.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Cheshire’s Town Manager, Sean
M. Kimball; William Voelker, Cheshire’s Town Planner; and CL&P, the owner of the Property
and the tower.
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The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).

1. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s new antennas and RRHs will be installed at a centerline height of 138
feet on the 140-foot tower.

2. The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

3. The proposed modifications will not increase noise levels at the facility by six
decibels or more, or to levels that exceed state and local criteria.

4. The installation of six (6) new antennas and six (6) RRHs will not increase radio
frequency (RF) emissions at the facility to a level at or above the Federal Communications
Commission (FCC) safety standard. A worst-case radio frequency table for Cellco’s modified
facility is included in Attachment 3.

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

6. The tower and its foundation can support Cellco’s proposed modifications. (See
Structural Analysis Report and Mount Analysis Report included in Attachment 4).

A copy of the parcel map and Property owner information is included in Attachment 5.
A Certificate of Mailing verifying that this filing was sent to municipal officials and the Property
owner is included in Attachment 6.

For the foregoing reasons, Cellco respectfully submits that the proposed modifications to
the above-referenced telecommunications facility constitutes an exempt modification under
R.C.S.A. § 16-50§-72(b)(2).

Sincerely,

Vo St

Kenneth C. Baldwin
Enclosures
Copy to:
Sean M. Kimball, Cheshire Town Manager
William Voelker, Cheshire Town Planner
CL&P
Tim Parks
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Total Estimated Cost $107.,000.00
Fee §. 1,177.00
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Cingular Wireless

BUILDING PERMIT

Permission is hereby gromed to. .
to erect a ... replace cell tower .. . .
Address: . 05 WEST. JQ!:E*IS()N JAVERUE.
as foliows —-Slze ll' ’3" v Tt 10N, e BE L FE WA, e ese s EOTTES high;
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Permission must be obtained from the Office of the Town Engmeer before Emldmg Materwl can be placed
in the highway. Surfacﬁ and roof water must not be connected w:th ;he sewer.
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Petition No. 827
Cellco partnership d/b/a Verizon Wireless
705 West Johnson Avenue, Cheshire, Connecticut
Staff Report
September 25, 2007

On July 27, 2007, the Connecticut Siting Council (Council) received a petition from Cellco
partnership d/b/a Verizon Wireless (Verizon) for a declaratory ruling that no Certificate of
Environmental Compatibility and Public Need is required for the extension of an existing
telecommunications tower at 705 West Johnson Avenue, Cheshire, Connecticut. The petition
was field reviewed by Council member Edward Wilensky and Council staff member Robert
Mercier on August 20, 2007.

Verizon proposes to install a 40-foot extension on an existing 100-foot self-supporting lattice
tower owned by Northeast Utilities (NU). The existing tower was originally a 100-foot light duty
lattice tower located adjacent to an existing maintenance building at the NU complex on the
property. On August 12, 2004, the Council approved an Exempt Modification to rebuild and
relocate the tower approximately 100 feet to the southeast, near the south property line and
adjacent to the limit of development on the parcel.

The tower currently supports Cingular antennas at the 98-foot level, a dish antenna at the 78-foot
level, and a whip antenna at the 98-foot level that extends to a height of 110 feet. A fenced
compound is located at the base of the tower. The existing tower and foundation were designed
to support the extension and proposed antenna loading.

Verizon would install the 40-foot extension and place 12 antennas on an antenna frame at the
138-foot level of the tower. The height of the tower with antennas would be 142 feet above
ground level. Verizon would install a 12-foot by 30-foot equipment shelter within the existing
compound.

The current tower radius extends onto the abutting property to the south (Erikson Metals
Corporation [EMC]) by approximately 15 feet. The tower radius of the 140-foot tower would
extend onto EMC property by 55 feet but would not include the existing EMC building on the
property. The EMC building is approximately 182 feet from the tower.

Verizon would provide both 850 MHz and 1900 MHz services from the site. Currently, Cellco
has gaps in cellular coverage along 1-84 and gaps in PCS coverage along 1-84, 1-691, and Route
322. The proposed extension would provide seamless coverage on [-84 and improve PCS
coverage on the aforementioned routes. Gaps in PCS coverage would remain on [-84 and Route
322 west of the site. The site would provide 9.6 square miles of cellular coverage and 3.8 square
miles of PCS coverage. Lowering the height of the tower to 130 feet would cause a <0.1 mile
gap on I-84 west of the site and reduce the cellular and PCS coverage footprint to 7.4 square
miles and 3.0 square miles, respectively.

The property is in a commercial/industrial area of Cheshire. 1-84 is a quarter-mile northwest of
the site. The extended tower would be visible from the surrounding commercial/ industrial area
and a residential area 0.4 miles northwest of the site, beyond 1-84. This residential area, along
Upson Place, has no or limited visibility of the existing tower, depending on the vantage point.

EMC is opposed to the extension, stating the existing tower and compound is already a visual
detriment to its property.
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DUAL BAND AWS/PCS RRH 3 - SAMSUNG B2/BE6A
DUAL BAND 700/850 RRH 3 . SAMSUNG B5/B13
RRH PIPE MOUNT BRACKET 6 - GENERAL NOTES:
DIPLEXERS 3 FDJ85020Q4-51 AT ANTENNAS; REFER TO RFDS FOR WIRING -
1. CONTRACTOR SHALL REFER TO THE LATEST VERIZON WIRELESS RF DATA SHEET
AWS ANTENNA 3 - NEW JAHH ANTENNA TO REPLACE EXISTING AWS WRHICH MAY INCLUDE ANTENNA SECTOR AZIMUTHS/ANTENNA CHANGES, ETC.
700 ANTENNA = & SHARED WITH AWS & 1900 JAHH; REMOVE EXISTING THAT ARE REQUIRED AS PART OF THE PROJECT.
1900 ANTENNA 3 - NEW JAHH ANTENNA TO REPLACE EXISTING 1900 2. CONTRACTOR SHALL SECURE ALL CONTROL CABLES IN ACCORDANCE WITH
850-CDMA ANTENNA - - EXISTING TO REMAIN - 1 PER SECTOR INDUSTRY STANDARDS AND MANUFACTURERS INSTRUCTIONS. EXTERIOR
850-LTE ANTENNA - - SHARED WITH AWS & 1900 JAHH CONTROL CABLES MAY BE TAPED OR TIE-WRAPPED TO EXISTING COAXIAL
SBS MOUNTING BRACKET 3 - COMMSCOPE BSAMNT-SBS-2-2 CABLES EVERY 4 FT. MAX. FOR HORIZONTAL RUNS. CONTRACTOR MAY USE
NOTES: HOISTING GRIPS AT TOP OF VERTICAL CABLE RUNS IN CERTAIN APPLICATIONS.
1. ITEMS SHOWN ARE FOR MAJOR DESIGN ELEMENTS ONLY. REFER TO VERIZON WIRELESS B.O.M. FOR ALL L T e = U IChTRUE TUR P C M EMBERS OINEY
MANUFACTURER PART NUMBERS AND ACCESSORY ITEMS REQUIRED FOR A COMPLETE INSTALLATION. e e IRy e PR P RTERINGS
4. RF JUMPER CABLES AND DIPLEXERS NOT SHOWN.

20 ALEXANDER DRIVE
WALLINGFORD, CT 06492

&» On Air Engineering, LLC
88 Foundry Pond Road
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JAHH-65B-R3B

8-port sector antenna, 2x 698-787, 2x 824-894 and 4x 1695-2360 MHz,
65° HPBW, 3x RET and low bands have diplexers. Internal SBT's on first LB
(Port 1) and first HB(Port 5).

e Internal SBT on low and high band allow remote RET control from the radio over the RF jumper cable

e One RET for 700MHz, one RET for 850MHz, and one RET for both high bands to ensure same ftilt level
for 4x Rx or 4x MIMO

e Internal filter on low band and interleaved dipole technology providing for attractive, low wind load

mechanical package

e Separate RS-485 RET input/output for low and high band

Electrical Specifications

Frequency Band, MHz 698-787 824-894 1695-1880 1850-1990 1920-2200 2300-2360
Gain, dBi 14.5 15.8 18.0 18.4 18.5 18.8
Beamwidth, Horizontal, degrees 67 65 63 63 65 68
Beamwidth, Vertical, degrees 12.4 10.5 5.7 5.2 49 4.4
Beam Tilt, degrees 2-14 2-14 0-10 0-10 0-10 0-10
USLS (First Lobe), dB 18 18 20 20 21 23
Front-to-Back Ratio at 180°, dB 32 34 31 35 36 38
Isolation, Cross Polarization, dB 25 25 25 25 25 25
Isolation, Inter-band, dB 30 30 30 30 30 30
VSWR | Return Loss, dB 1.5]14.0 1,5 14.0 15]14.0 1.5]14.0 1.5]14.0 15]14.0
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153 -153 -153 -153
Input Power per Port at 50°C, 200 200 300 300 300 250
maximum, watts
Polarization +45° +45° +45° +45° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm 50 ochm 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 698-787 824-894 1695-1880 1850-1990 1920-2200 2300-2360
Gain by all Beam Tilts, average, dBi 14.3 14.9 17.6. 18.1 18.2 18.5
((ji;m by all Beam Tilts Tolerance, +0.3 +0.5 +0.6 +04 +05 +0.6
2°]14.3 2°15.0 0°]17.2 0°|17.6 0°|17.7 0°|17.9
Gain by Beam Tilt, average, dBi 8°]14.3 8°|14.9 5°17.6 5°]18.2 5°]18.3 5°|18.7
14 ° | 14.3 14 ° | 15.4 10°]17.6 10° | 18.2 10 © | 18.3 10 ° | 18.7
Beamwidth, Horizontal Tolerance, 412 i " 24 429 427
degrees
Beamwidth, Vertical Tolerance, +0.9 +05 +0.3 +0.2 403 +0.1
degrees
USLS, beampeak to 20° above 18 17 17 18 19 18
beampeak, dB
Front;to-Back Total Power at 180 25 21 2 29 27 29
+ 30°, dB
CPR at Boresight, dB 22 23 20 21 21 24
CPR at Sector, dB 11 12 11 11 11 8

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA, download the
whitepaper Time to Raise the Bar on BSAs.
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JAHH-65B-R3B

Array Layout

HH-65A-R3B JAHH-65B-R3B JAHH-65C-R3B

Array Freq Conns RET AISG RET UID
(MHz) (SRET)
Top Rl 698-798 5 \ AN AXS XN CKANSRRANAN]
Rz R24-894 34 3 N
Y1 | 16952360 | 56 3
Y2 | 16952360 | 78

Yl Y2

R1

Left Right

Bottom

View from the front of the antenna

(Sizes of colored boxes are not true
depictions of array sizes)

General Specifications

Operating Frequency Band 1695 — 2360 MHz | 698 — 787 MHz | 824 - 834 MHz
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JAHH-65B-R3B

Antenna Type
Band
Performance Note

Mechanical Specifications

RF Connector Quantity, total

RF Connector Quantity, low band

RF Connector Quantity, high band
RF Connector Interface

Color

Grounding Type

Radiator Material

Radome Material

Reflector Material

RF Connector Location

wind Loading, frontal

wind Loading, lateral

Wind Loading, maximum

Effective Projected Area (EPA), frontal
Effective Projected Area (EPA), lateral
Wind Speed, maximum

Dimensions

Length

Width

Depth

Net Weight, without mounting kit

Sector
Multiband

Outdoor usage | Wind loading figures are validated by wind tunnel measurements
described in white paper WP-112534-EN

8

4

4

4.3-10 Female

Light gray

RF connector body grounded to reflector and mounting bracket
Aluminum | Low loss circuit board
Fiberglass, UV resistant

Aluminum

Bottom

301.0N @ 150 km/h | 67.7 Ibf @ 150 kmvh
254.0N @ 150 km/h | 57.1 Ibf @ 150 kmvh
143.4 lof @ 150 km/h | 638.0 N @ 150 km/h
028m? | 3.01ft

0.24m? | 2.58ft?

241 km/h | 150 mph

1828.0 mm | 72.0in
350.0mm | 13.8in
208.0mm | 82in
29.2kg | 64.41b

Remote Electrical Tilt (RET) Information

Input Voltage
Internal Bias Tee
Internal RET

Power Consumption, idle state, maximum

10-30 Vdc

Part 1 | Port5

High band (1) | Low band (2)
2W

Power Consumption, normal conditions, maximum 13 W

Protocol
RET Interface
RET Interface, quantity

3GPP/AISG 2.0 (Single RET)
8-pin DIN Female | 8-pin DIN Male

2 female | 2 male
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JAHH-65B-R3B

Packed Dimensions

Length 1975.0 mm | 77.81in
Width 456.0 mm | 18.0in
Depth 357.0mm | 14.1in
Shipping Weight 425kg | 93.71b

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

ISO 9001:2015 Designed, manufactured and/or distributed under this quality management system
China RoHS SJ/T 11364-2014 Above Maximum Concentration Value (MCV)

@ % S

Included Products

BSAMNT-3 — Wide Profile Antenna Downtilt Mounting Kit for 2.4 - 4.5 in {60 - 115 mm) OD round members. Kit contains one scissar top
bracket set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance
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SAMSUNG

Dual-Band Radio Unit

700/850MHz (B13/B5)
RFVO0O1U-D2A

Samsung’s REVO1U-D2A is a compact remote Radio Unit (RU) designed for deployments
that require flexibility in installation and rapid onlining, without compromising on coverage,

capacity or operational expenses.

Features and Benefits

Dual-band support for broad frequency coverage
Minimal footprint reduces site costs

Rapid, easy installation

Flexibly deployable in any location

Remote RF monitoring capability

Convection cooled, silent operation

The RFV01U-D2A RU targets dual-band support across Band
13 (700MHz) and Band 5 (850MHz), making it an ideal
product for broad coverage footprints across multiple
common low-end, long-range frequencies.

The RU handles all Radio Frequency (RF) processing in a
single, compact unit, and is designed to interface via CPRI
with Samsung’s CDU baseband offerings, in both distributed-
and central-RAN configurations.

In addition to its minima] footprint and ease of installation,
the RU is also designed to reduce cost of ownership through
its integrated spectrum analyzer, which allows for remote RF
monitoring, greatly reducing the need for on-site maintenance

visits.

Key Technical Specifications

Duplex Type: FDD
Operating Frequencies:
B13: DL(746-756MHz)/UL(777-787MHz)
B5: DL(869-894MHz)/UL(824-849MHz)
Instantaneous Bandwidth: 10MHz(B13) + 25MHz(B5)
RF Chain: 4T4R/2T4R/2T2R
Output Power: Total 320W
DU-RU Interface: CPRI (10Gbps)
Dimensions: 380 x 380 x 207mm (29.9L)
Weight: 31.9kg
Input Power: -48V DC '
Operating Temp.: -40 - 55°(w/o solar load)
Cooling: Natural convection



SAMSUNG

Dual-Band Radio Unait

AWS/PCS (B66/B2)
RFVO01U-DIA

Samsung’s RFV01U-D1A is a compact remote Radio Unit (RU) designed for deployments
that require flexibility in installation and rapid onlining, without compromising on coverage,

capacity or operational expenses.

Features and Benefits

Dual-band support for broad frequency coverage
Minimal footprint reduces site costs

Rapid, easy installation

Flexibly deployable in any location

Remote RF monitoring capability

Convection cooled, silent operation

Built-in Broadcast Auxiliary Services (BAS) filter
ensures compliant AWS operation without impacting
footprint

® @ @ o @

The RFV01U-D1A RU targets dual-band support across Band
66 (AWS) and Band 2 (PCS), making it an ideal product for
broad coverage footprints across multiple common mid-range
frequencies.

The RU handles all Radio Frequency (RF) processing in a
single, compact unit, and is designed to interface via CPRI
with Samsung’s CDU baseband offerings, in both distributed-
and central-RAN configurations.

In addition to its minimal footprint and ease of installation,
the RU is also designed to reduce cost of ownership through
its integrated spectrum analyzer, which allows for remote RF
monitoring, greatly reducing the need for on-site maintenance
visits.

Key Technical Specifications

Duplex Type: FDD
Operating Frequencies:
B66: DL(2,110-2,180MHz)/UL(1,710-1,780MHz)
B2: DL(1,930-1,990MHz)/UL(1,850-1,910MHz)
Instantaneous Bandwidth:
70MHz(B66) + 60MHz(B2)
RF Chain: 4T4R/2T4R/2T2R
Output Power: Total 320W
DU-RU Interface: CPRI (10Gbps)
Dimensions: 380 x 380 x 255mm (36.8L)
Weight: 38.3kg
Input Power: -48V DC
Operating Temp.: -40 - 55°(w/o solar load)
Cooling: Natural convection
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HYBRIFLEX™ RRH Hybrid Feeder Cabling Solution, 1-5/8”, Single-Mode Fiber B

A ] oh = T 2l L A y L :

RFS’ HYBRIFLEX Remote Radio Head (RRH) hybrid feeder cabling solution combines
optical fiber and DC power for RRHs in a single lightweight aluminum corrugated
cable, making it the world’s most innovative solution for RRH deployments.

It was developed to reduce installation comnplexity and costs at Cellular sites. HYBRIFLEX
zllows maobile operators deploying an RRH architecture to standardize the RRH
installation process and eliminate the need for and cost of cable grounding. HYBRIFLEX
cormbines optical fiber (multi-mode or single-mode) and power in a single corrugatad
cable. It eliminates the need for junction boxes and can connect multiple RRHs with a
single feeder. Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable. [
Both pre-connectorized and on-site options are available. '

o SR e

- 3 T | B de s "_;"_.:_
PEesitresiBaeits” © TN
o Aluminum corrugated armor with outsianding
installation iime and enshlss mechanical proteciion and shielding

o Same accessories as 1 5/8" coaxial cable

» Quter conductor grounding ~ Eiiminates typical grounding raguiremeniz and saves on
instatlaiion cosis

« Lightweight solution and compact design = Decraases iower Joading

iminaies need for expensive zable rays and duct

o Robust cabling
o Installation of tight bundied fiber optic cable pairs directly to the RRH - Reducas CAPEX

and wind load by eliminating nead for interconneciion
a Optical fiber and power cables housed in single corrugated cable = Savas TAPZ
stapdarglizing RRH cable installation and reducing insialiation raquirements

Yy

wes long-lasiing caile proisction
g {

Qpuical cable (pair)

yasheet is subject Lo confirmation at ume of oidenng.

Quter Conductor Armor.  Corrugated Aluminum [mm fingd 45.511.83) N "
lacket: Polyethylene. PE Tmm njl 0.3 (1.98) with an intarnal Jacket
Uv-Protection” Individual and External Jackst Yes Aluminurm OC
. r PEMUV extzrnal jacket
Weight, Approximats ka/m (Ib/fi] 19(1.30)
Mirimum Bending Radius, Single Bending mm (in) 200 (8
Minimum Bending Radius, Repeated Bending mm (in) 500 (20
Recommended/Maximum Clamp Spacing m (f)] 10/1.2(3.25/4.0)
DC-Resistance Quter Conductor Armaor [/km (V10007 068(0.205)
[DVem (40001 2.1 (0.307)

DC-Resisiance fower Cable, 8 2mm!' (BANG)

Version

Single-mode ChI2

Quaniity, Fiber Count 16 (8 pawrs)

Core/Clad M 5/125

Pnmary Coaung (Acrvlate; um 245

Buffer Dizmeizr, Nominal T} 900

Secondary Protection, Jacke:, Neminal i (in)] 2.01(0.08)

Mirimum Bending Radius e (in)] MLa )

Insertion Loss @ wavelengih 850nm dB/km 3.0 Alarm cable with b cable with
dé/km 1.0 an nternal jacket | inrernal

Inserticn Loss @ wavelength 1310nm

UL34-V0, UL1855

Standards (Viests or excseds)
Ro=S Compliant Figure 20 Zonswuriion Deiai
: oy able T orpian
Size (Powear) [mm (AWG)] 5418
' Quantuiy, Wire Count (Power) 16 (2 pars)
Size (Alarmj [mm (AWG] _ 0.3(18)
Quanuty, Wire Count (Alarm) 4 (2 pairs)
Type UV proteciad
Strands 19
Bnrmary Jacker Diameter, Nomirial Tmm Gyl 6.31(0.27)
Standards (Mests or exceeds) F2A 130, ICEA $-95-632
i UL Type KHHW-2, UL 44
| UL-LS L:mited Smoke, UL V-1
i IEEE-383 (1974), IEEE1202/FT4
RoH5 Compliant
ARG TR T e
Installation Ternperaiure [*C (*Fi] -40 10 +65 (-40 10149
[FC Rl -40 1o +65 -40 10 149)

Qperation Temperaiure

“HB123-1-08U8-35)

* “his data 15 prowginnal snd subject ic ¢

|
-
N

Tlzar

All informatian contained in the present d
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R’ PAUL J. FORD
& COMPANY
Report Date: August 7, 2019

Client: On Air Engineering, LLC
88 Foundry Pond Road
Cold Spring, NY 10516
Attn; David Weinpahl, P.E.
(201) 456-4624

Structure: Existing 140-ft Self Support
VerizonSite Name: Cheshire North 2 CT
Site Address: 705 West Johnson Ave

City, County, State: Cheshire, New Haven County, CT
Latitude, Longitude:  41.555847, -72.917208

PJF Project: A42919-0008.001.8700

Paul J. Ford and Company is pleased to submit this “Structural Analysis Report’ to determine the tower stress
level.

Analysis Criteria:
Reference Standard: 2018 Connecticut State Building Code with the ANSI/TIA-222-G-2005 Standard,

“Structural Standard for Antenna Supporting Structures and Antennas”, with ANSI/TIA-
222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda per Exception #5 of Section
1609.1.1.

Ultimate Wind Speed: 135 mph 3-second gust wind speed without ice

Nominal Wind Speed: 105 mph 3-second gust wind speed without ice

Ice Wind Speed: 50 mph 3-second gust wind speed with 0.75" ice
Service Wind Speed: 105 mph (Serviceability) without ice
IBC Site Criteria: Risk Category lll, Topographic Category 1, Exposure Category C

Proposed Appurtenance Loads:
The structure was analyzed with the addition of the proposed appurtenance loads shown in Table 1 combined

with the existing and reserved loads shown in Table 2 of this report.

Summary of Analysis Results:
Existing Structure: Pass

Existing Foundation: Pass

We at Paul J. Ford and Company appreciate the opportunity of providing our continuing professional services to
you and On Air Engineering, LLC. If you have any questions or need further assistance on this or any other projects

please give us a call.

Respectfully Submitted by:
Paul J. Ford and Company \“-“\mmm

\"‘\ 0‘ E?””G,

2 i
Krdows S
[«

Kurt J. Swarts, P.E.

rg,

ihyy,
Py,

Project Manager 1 “-.. ; /
kswarts@pauliford.com 20 % PEN 227101 P
SEENSERS
%%ggm o
1]

Columbus Orlando
250 E Broad St, Suite 600 1801 Lee Rd, Suite 230
Columbus, OH 43215 Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039

Founded in 1965 www.PaullFord.com 100% Employee Owned
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1) INTRODUCTION

This tower is a 140 ft Self Support tower designed by Central Tower in October of 2004.

2) ANALYSIS CRITERIA

This analysis has been performed in accordance with the 2018 Connecticut State Building based upon an
ultimate 3-second gust wind speed of 135 mph converted to a nominal 3-second gust wind speed of 105 mph
per section 1609.3.1 as required for use in the ANSI/TIA-222-G-2005 Standard, “Structural Standard for
Antenna Supporting Structures and Antennas”, with ANSI/TIA-222-G-1-2007 and ANSI/TIA-222-G-2-2009
Addenda per Exception #5 of Section 1609.1.1. and 50 mph with 0.75 inch ice thickness. Risk Category
IIl, Exposure Category C and Topographic Category 1 with a maximum Topographic Factor, Kzt, of 1.00 were
used in this analysis.

Table 1 - Proposed Antenna and Cable Information

Center
. : Number Number| Feed
l:l_l:y;t;?tg); EIeI:::tE:on of Maﬁttf‘:g?:rer Antenna Model of Feed | Line |[Note
(f) - Antennas Lines |Size (in)
1 raycap | RVZDC-6627-PF-48
6 commscope JAHH-GSB;?:: w/ Mount
3 ForAmBEEate BSAMNT-SBS-2-2
138.0 | P _ (Mount Bracket) |
137.0 ' | 3 ] rfs/celwave | FDJ85020Qa-S1 1 1-5/8
' samsung Hybrid
3 o B2/B66A RRH-BR049
.telecommunlcatlons_ _
3 samsung | B5/B13 RRH-BR04C
telecommunications | )
137.0 6 mount L25x25x1/4x6.5'
) modifications Mount Angle (Horiz)

Table 2 - Existing and Reserved Antenna and Cable Information

Center
. . Number Number| Feed
TZS::Z;? Elel:ll:tpion of Maﬁ:tf:::?:rer Antenna Model of Feed | Line |Note
(Ft) Antennas Lines |Size (in)
150.0 | 1 | dbspectra DS4C06F36D-D 218 9
140.0 140.0 1 | | Andrew DB5004 1 -
146.3 3 | celwave | PD1142-2C | 2 718 1
| BXA-70063-6CF-EDIN-0
3 _ antel w/ Mount Pipe _
6 antel LPA-185080/12CFx2 w/ - - 3
Mount Pipe
1370 | 1380 9 s celwave FDIR6004/2C-3L
3 decibel D8854DG65!ESX w/
| - Mount Pipe .
6 tower mounts | 6'x 2.375" Pipe Mount | i 1=5i8 L
137.0 3 tower mounts 12.5-ft Sector Frames

tnxTower Report - version 8.0.5.0




PJF A42919-0008.001.8700 Cheshire North 2 CT August 7, 2019
140 Ft Self Support Tower Structural Analysis Page 4
Center
’ ’ Number Number| Feed
T:‘l,’;t'(;? Elelc:t?on of Mal:lttf‘:l::lt‘:rer Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
6 ~_cciantennas | DTMABP7819VG12A
. HPA-65R-BUU-H6 w/
i _3 | _c0| a_ntennas Mount Pipe
_ 3 ericsson - _RRLLS 11 B |
3 ericsson RRUS 12 12 1-5/8
.0 98. — = -
%8 80 3 ~ ericsson RRUS A2 MODULE | 1 2-1/12
. kmw AM-X-CD-16-85-00T-RET conduit
__ communications w/ Mount Pipe
1 ~ raycap _ _DCG-48-60-18-8F
3 tower mounts 13-Ft Sector Frames
— L f—
1 andrew HP4-102
83. 83.0 —— = -~ — 1 EW 1
0 1 tower mounts 6'x 2.375" Pipe Mount .
“Notes: o - - o o o
1) Existing Equipment
2) Reserved Equipment
3) Equipment to be Removed
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Source Reference Date
Tower Drawings Central Tower CT2397-1 10/3/2004
Foundation Drawings URS Corporation AES | 36917714 10/28/2004
Geotechnical Report _ Dr. Clarence Welti, P.E., P.C. - 9/20/2004
Structural Analysis Report  |All Points Technology Corporation | CT1416170 5/15/2018
Structural Analysis Report | Black & Veatch ' 400056 3/12/2019
Mount Structural Modification 42919-
"Report Paul J. io_rd and Comp_any 0008.003.8191 5/21/2019

3.1) Analysis Method

tnxTower (version 8.0.5.0), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.

Selected output from the analysis is included in Appendix A.

3.2) Assumptions

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

specification.

3)  The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.

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

tnxTower Report - version 8.0.5.0
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4) ANALYSIS RESULTS
Table 4 - Section Capacity (Summary)

Section . ] Critical SF*P_allow % .
No. Elevation (ft} |[Component Type Size Element P (K) | (K) Capacity Pass / Fail
T1 | 140-120 Leg 13/4 | 2 2830 | 61.44 46.1 Pass
T2 120 - 100 Leg 2112 | 47 | -69.66 | 167.37 416 | Pass
T3 100-80 | Leg 31/2 | 92 | -110.35 375.66 29.4 Pass
T4 80-60 | Leg 33/4 | 131 | -147.55 | 31476 46.9 Pass
TS 60-40 | Leg : 4 | 152 | 18332 | 37850 | 484 |  Pass
T6 40-20 | Leg 414 173 | -217.88 | 447.33 487 | Pass
T7 20-0 Leg 4112 | 194 | 25149 | 52115 483 | Pass
T1 | 140-120 Diagonal | 3/4 |11 | 290 362 | 801 | Pass |
T2 120 - 100 Diagonal 7/8 | 57 | 409 6.88 594 | Pass |

e | . ) . | N 318 | .. i

_T3_ 100 - 80_ _[_)Egonal L 2_ x_2 x 1/4 _!_97 | 5.20 i 16.35 |454(0) Pass -

. i ' | . 472 |
T4 | 80 -60 Diagonal L25 x2.5_xS/16 _uas | 6.47 | _13.71 _60_9 ® | Pass |
5 60 - 40 Diagonal L2.5x2.5x3/16 ‘ 186 | -7.14 10.75 oo Pass

T | il L b _|672(0) |
T6 40-20 Diagonal L2.5x2.5x1/4 o177 | 7.8 10.81 722 Pass
T7 20-0 Diagonal L3x3x3/16 | 198 | -8.68 11.56 75.1 Pass
Tt | 140-120 Top Girt 3/4 | 5 -0.43 2.11 20.6 Pass
T2 120 - 100 Top Girt 7/8 [ 51 -1.03 4.01 25.6 Pass i
E 140 - 120 Bottom Girt 3/4 [ 9 [ 112 211 53.2 Pass |
T2 | 120-100 Bottom Girt 7/8 | 83 | -0.10 4.01 25 Pass |

j | ' Summary

' ! Leg (T6) | 487 Pass

] Diagonal
B I | b _qn | %1 | P

' Top Girt

) ) | ! (12) . _25.6 Pass

Bottom Girt

| ] _ (T1) 532 Pass

' ;Bolt Checks | 73.8 Pass

Rating= @ 801 |  Pass

tnxTower Report - version 8.0.5.0
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Table 5 - Tower Component Stresses vs. Capacity
Notes Component Elevation (ft) % Capacity Pass / Fail
1 - Anchor Rods 0 604 | ~ Pass
1 | Base Foundation 0 26.5 | Pass
Base Foundation
i ] Soil Interaction : - 225 Rass |
Structure Rating (max from all components) = 80.1%
Notes:
1) See additional documentation in "Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.

The results of the tilt and twist values for the design wind speed of 105 mph using unfactored service loads
are given below (see page 23):

Table 6 — Deflections/ Tilt & Twist Results for Design Wind (Unfactored Service Load Combinations)

Elevation B ) Re:tr:latlsy'?:lst at Resﬁlntgl')ll'sjisst at Coanal::rled De:;)r:il:a(;i)on
gt |Dish[Diameter|Fredtncy| pesign wind | Design Wind
deg deg deg deg
1400 | - = = 0.380 0.192 0.426 »
1200 | - : . 0.338 0.200 0.393 -
1000 [ - | - - | o257 ©0.184 0316 | -
83.0 ":F(;g' 4 20 0.205 0.162 0.261 0.664
800 | - | - | - 0.197 ©0.157 0.252 =
60.0 [ - - 0.140 0.115 0.181 5
40.0 - - - | 0.089 0.071 0.114 .
20.0 = : 0.042 0.036 -

* Up to 0.5 degree is considered aﬁptabﬂa per SUB090 Section7

4.1) Recommendations

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

tnxTower Report - version 8.0.5.0
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APPENDIX A
TNXTOWER OUTPUT

tnxTower Report - version 8.0.5.0
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
DSACO8F36D-D 140 (2)L25x25x 1/4 x 6.5 Mount Angle | 137
Andrew DB5004 140 (Horiz)
PD1142-2C 140 13-Ft Gale Mount 137
PD1142-2C 140 HPA-85R-BUU-H6 w/ Mounl Pipe 98
PD1142-2C 140 HPA-65R-BUU-H6 w/ Mount Pipe 98
DB854DGESESX w/ Mount Pipe 137 HPA-65R-BUU-HB w/ Moun Pipe g8
DBB54DGESESX wi Mount Pipe 137 (2) AM-X-CD-16-65-00T-RET_TIAw/ |98
DBASIDGESESK Wi Mount Pipe 17 Mount Pige
(2) JAHH-65B-R3B_TIA w/ Mount Pipe | 137 ﬁ,{f?}:‘{";};ﬁDJ6'5"*°°T'RET—T'A w38
(2) JAHH-65B-R3B_TIA w/ Mount Pipe (137 (2) AMX.CD-16-65-00T-RET TR w |98
{2) JAHH-65B-R3B_TIA w/ Mounl Pipe | 137 Mount Pipe -
B2/BE6A RRH-BR049 137 (2) DTMABP7B138VG12A 9B
S2BssoRRITER0S 187 (2) DTMABP7819VG12A 98
SZBESARREER0S 137 (2) DTMABP7819VG12A 98
B5/B13 RRH-BR04C 137 RRUS 11 98
B5/813 RRH-BRO4C 137 RRUS 11 %8
B5/B13 RRH-BR04C 137 RRUS 11 o8
FDJ85020Qa-51 137 RRUS 12 %8
FDJB5020Qa-S1 137 RRUS 12 %
FDJB5020Qa-S1 137 RRUS 12 %8
RVZDC-6627-PF-48 137 RRUS A2 MODULE %8
BSAMNT-SBS-2-2 (Mounl Bracket) 137 RRUS A2 MODULE o8
BSAMNT-SBS-2-2 (Mounl Bracket) | 137 RRUS A2 MODULE %8
BSAMNT-SBS-2-2 (Mount Bracket) 137 DC6-48-60-18-8F 98
8 x 2-1/2" Sch 40 Pipe Mount 137 13-Ft Gale Mount 98
8' x 2-1/2" Sch 40 Pipe Mount 137 6' x 2.375" Pipe Mount 83
8 x 2-1/2" Sch 40 Pipe Mount 137 HP4-102 a3
(2)L25x25x 1/4 x 6,5 Mount Angle | 137
(Horiz)
(2)L25x25x 14 x 6.5 Mount Angle | 137
(Horiz)
MATERIAL STRENGTH
[ GRADE | Fy | Fu | GRADE | Fy | Fu |
|A572-50 [50ksi |65 ksi |38 (36 ksi |58 ksi |
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 105.00 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50.00 mph basic wind with 0.75 in ice. Ice is considered to
increase in thickness with height.
5. Deflections are based upon a 105.00 mph wind.
6. Tower Structure Class Il
7. Topographic Category 1 with Crest Height of 0.00 ft

“® Ex. 140" SST Chesire, CT

Paul J. Ford and Companyr
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Columbus, OH 4321
Phone: (614) 221-6679
FAX:
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SR 3/4
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SR 3/4

SR7/8
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SR21/2

SR31/2
L2x2x1/4

6.8

™
SR33/4
A572-50
AJ6
a2

L25x25x3/16

SR 4
NA
NA

15

12 @ 6.16667

SR41/4
L25x25x1/4

SR 4 1/2
L3x3x316
a7

21.1]

Seclion

Leg Grade
Diagonals
Diagonal Grade
Top Girts

Bottom Girts

Face Widlh () 14
#Panels @ (ft)
Weight {K)

Legs

2001

MATERIAL STRENGTH

| GRADE | Fy | Fu | GRADE | Fy

|AB72:50 150 ksi |65 ksi |a36 [36ksi

. Tower is located in New Haven County, Connecticut.
. Tower designed for Exposure C to the TIA-222-G Standard.

- | TOWER DESIGN NOTES
|

increase in thickness with height.

. Deflections are based upon a 105.00 mph wind.

. Tower Structure Class lll.

. Topographic Category 1 with Crest Height of 0.00 ft
TOWER RATING: 80.1%

ONO O BAWN-

ALL REACTIONS
ARE FACTORED

MAX. CORNER REACTIONS AT BASE:
DOWN: 251K
SHEAR: 22K

UPLIFT: -223 K
SHEAR: 21K

AXIAL
100K

SHEA MOMENT
10K 855 kip-ft

TORQUE 8 kip-ft
50.00 mph WIND - 0.75 in ICE

AXIAL
38K

SHEA MOMENT

37K | y 2688 kip-ft

TORQUE 42 kip-ft
REACTIONS - 105.00 mph WIND

. Tower designed for a 105.00 mph basic wind in accordance with the TIA-222-G Standard.
. Tower is also designed for a 50.00 mph basic wind with 0.75 in ice. Ice is considered to

250 East Broad St., Suite 600

Columbus, OH 43215
Phone: (614) 221-6679
FAX:

Project p JF #42919-0008.001.8700

PJF Paul J. Ford and Company|*” Ex. 140’ SST Chesire, CT

& et man

Clienl: On, Ajr Engineering Drawn by: | s\yarts App'd:
Code: T1A-222-G Dale:07/11/19 Seale: NTS
F‘alh: E)wg No.E_4
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140 Ft Self Support Tower Structural Analysis

Tower Input Data

The main tower is a 3x free standing tower with an overall height of 140.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.

The face width of the tower is 5.00 ft at the top and 14.00 ft at the base.

This tower is designed using the TIA-222-G standard.

The following design criteria apply:

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

2) ASCE 7-10 Wind Data is used (wind speeds converted to nominal values).
3) Basic wind speed of 105.00 mph.

4) Structure Class Ill.

5) Exposure Category C.

6) Topographic Category 1.

7) Crest Height 0.00 ft.

8) Nominal ice thickness of 0.75 in.

9) Ice thickness is considered to increase with height.

10) Ice density of 56 pcf.

11) A wind speed of 50.00 mph is used in combination with ice.

12) Temperature drop of 50 °F.

13) Deflections calculated using a wind speed of 105.00 mph.

14) A non-linear (P-delta) analysis was used.

15) Pressures are calculated at each section.

16) Stress ratio used in tower member design is 1.

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

Options i

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

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile

Include Bolts In Member Capacity

Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
SR Members Have Cut Ends

SR Members Are Concentric

tnxTower Report - version 8.0.5.0

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.

Autocalc Torque Arm Areas

Add IBC .6D+W Combination

Sort Capacity Reports By Component
Triangulate Diamond inner Bracing
Treat Feed Line Bundles As Cylinder
Ignore KL/ry For 60 Deg. Angle Legs

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
Inciude 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
Pole Without Linear Attachments
Pole With Shroud Or No
Appurtenances
Qutside and Inside Corner Radii Are
Known
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Wind 90
e
LegC -
Wind Normal
Triangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
ft ft ft
T1 140.00-120.00 5.00 1 20.00
T2 120.00-100.00 5.00 1 20.00
T3 100.00-80.00 5.00 1 20.00
T4 80.00-60.00 6.80 1 20.00
T5 60.00-40.00 8.60 1 20.00
T6 40.00-20.00 10.40 1 20.00
T7 20.00-0.00 12.20 1 20.00
Tower Section Geometry (cont'd)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
ft ft Panels in in
T 140.00-120.00 32 X Brace No No 4.50 4.50
T2 120.00-100.00 3.21 X Brace No No 4.50 4.50
T3 100.00-80.00 3.21 X Brace No No 4.50 4.50
T4 80.00-60.00 6.17 X Brace No No 9.00 9.00
T5 60.00-40.00 6.17 X Brace No No 9.00 9.00
T6 40.00-20.00 6.17 X Brace No No 9.00 9.00
T7 20.00-0.00 6.17 X Brace No No 9.00 9.00
Tower Section Geometry (cont’d) |
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
ft

tnxTower Report - version 8.0.5.0
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Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
ft
T1 140.00- Solid Round 13/4 A572-50  Solid Round 3/4 A36
120.00 (50 ksi) (36 ksi)
T2 120.00- Solid Round 21/2 A572-50  Solid Round 718 A36
100.00 (50 ksi) (36 ksi)
T3 100.00- Solid Round 3172 A572-50  Single Angle L2x2x1/4 A36
80.00 (50 ksi) (36 ksi)
T4 80.00-60.00 Solid Round 33/4 A572-50  Single Angle L25x2.5x3/16 A36
(50 ksi) (36 ksi)
T5 60.00-40.00 Solid Round 4 A572-50  Single Angle L25x2.5x3/16 A36
(50 ksi) (36 ksi)
T6 40.00-20.00 Solid Round 41/4 A572-50  Single Angle L25x25x1/4 A36
(50 ksi) (36 ksi)
T7 20.00-0.00 Solid Round 4172 A572-50  Single Angle L3x3x3/16 A36
(50 ksi) (36 ksi)
Tower Section Geometry (cont'd) |
Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
ft
T1 140.00- Solid Round 3/4 A36 Solid Round 3/4 A36
120.00 (36 ksi) (36 ksi)
T2 120.00- Solid Round 718 A36 Solid Round 718 A36
100.00 (36 ksi) (36 ksi)
| Tower Section Geometry (cont’d)
Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt ~ Stitch Bolt ~ Stitch Boit
(per face) Ar Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft f? in in in in
T1 140.00- 0.00 0.00 A36 1 1 1.02 36.00 36.00 36.00
120.00 (36 ksi)
T2 120.00- 0.00 0.00 A36 1 1 1.02 36.00 36.00 36.00
100.00 (36 ksi)
T3 100.00- 2.08 0.38 A36 1 1 1.02 36.00 36.00 36.00
80.00 (36 ksi)
T4 80.00- 2.08 0.38 A36 1 1 11 36.00 36.00 36.00
60.00 (36 ksi)
T5 60.00- 2.08 0.38 A36 1 1 1.1 36.00 36.00 36.00
40.00 (36 ksi)
T6 40.00- 2.08 0.38 A36 1 1 1.1 36.00 36.00 36.00
20.00 (36 ksi)
T7 20.00-0.00 2.08 0.38 A36 1 1 1.1 36.00 36.00 36.00
(36 ksi)
[ Tower Section Geometry (cont’d)
K Factors’
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
it Y Y Y b i Y Y Y
T1 140.00- No No 1 0.9 0.9 0.9 0.7 0.7 1 1

tnxTower Report - version 8.0.5.0
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K Factors’
Tower Calc Calc Legs X K Single Girts Horiz. Sec Irter
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags

Angles Rounds X X X X X X X
ft Y Y Y Y Y Y Y
120.00 0.9 0.9 0.9 0.7 0.7 1 1
T2 120.00- No No 1 0.9 09 0.9 0.7 0.7 1 1
100.00 0.9 0.9 0.9 0.7 0.7 1 1
T3 100.00- Yes No 1 1 1 1 1 1 1 1
80.00 1 1 1 1 1 1 1
T4 80.00- Yes No 1 1 1 1 1 1 1 1
60.00 1 1 1 1 1 1 1
T5 60.00- Yes No 1 1 1 1 1 1 1 1
40.00 1 1 1 1 1 1 1
T6 40.00- Yes No 1 1 1 1 1 1 1 1
20.00 1 1 1 1 1 1 1
T7 20.00- Yes No 1 1 1 1 1 1 1 1
0.00 1 1 1 1 1 1 1

"Nole: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-
plane direction applied to the overall length.

Tower Section Geometry (cont’d)

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
ft
Net Width U Net U |NetWidth U Net U Net U Net U Net U
Deduct Width Deduct Width Width Width Width
in Deduct in Deduct Deduct Deduct Deduct
in in in in in
T1 140.00- 0.00 1 0.00 0.75 0.00 0.75 | 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75
120.00
T2 120.00- 0.00 1 0.00 0.75 0.00 075| 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75
100.00
T3 100.00- 0.00 1 0.00 075 0.00 0.75 | 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75

80.00
T4 80.00- 0.00 1 000 0.75| 0.00 075 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.756

. 60.00
T5 60.00- 0.00 1 000 0.75| 000 075 | 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.756

40.00
T6 40.00- 0.00 1 0.00 0.5 0.00 075 | 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75

20.00
T7 20.00-0.00, 0.00 1 000 075| 000 075 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75

Tower Section Geometry (cont'd)

Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizonta Short
FElevation Connection Horizontal
ft Type
Bolt Size No. |Boit Size No. |Bolt Size No. | Bolt Size No. |Boit Size No. |Bolt Size No. |Bolt Size No.
in in in in in in in
T1 140.00- Flange 1.00 4 0.00 0 0.00 0 0.00 0 0.63 0 0.00 0 0.63 0
120.00 A325N A325N A325N A325N A325N A325N A325N
T2 120.00- Flange 1.00 6 0.00 0 0.00 0 0.00 0 0.63 0 0.00 0 0.63 0
100.00 A325N A325N A325N A325N A325N A325N A325N
T3 100.00- Flange 1.13 6 0.75 1 0.00 0 0.00 0 0.63 0 0.00 0 0.63 0
80.00 A325N A325N A325N A325N A325N A325N A325N
T4 80.00- Flange 1.13 6 0.75 1 0.88 0 0.88 0 0.63 0 0.88 0 0.63 0
60.00 A325N A325N A325N A325N A325N A325N A325N
T5 60.00- Flange 1.25 6 0.75 1 0.88 0 0.88 0 0.63 0 0.88 0 0.63 0
40.00 A325N A325N A325N A325N A325N A325N A325N
T6 40.00- Flange 1.25 6 0.75 1 0.88 0 0.88 0 0.63 0 0.88 0 0.63 0
20.00 A325N A325N A325N A325N A325N A325N A325N

tnxTower Report - version 8.0.5.0
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Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short
Elevation Connection Horizontal

ft Type
Bolt Size No. |Boit Size No. |Boit Size No. |Boit Size No. |Boit Size No. |Bolt Size No. |Bolt Size No.
in in in in in in in
T7 20.00-0.00 Flange 1.25 0 0.75 1 0.88 0 0.88 0 0.63 0 0.88 0 0.63 0
A325N A325N A325N A325N A325N A325N A325N

Feed Line/Linear Appurtenances - Entered As Round Or Flat

Description Face Allow Exclude Componen Placement Face Lateral # # Clear Width or Perimete Weight
or Shield From t Offset  Offset Per Spacin Diameter r
Leg Torque Type ft in (Frac FW) Row g in pif
Calculation in in
LDF7-50A (1 A No No Ar (CaAa) 136.00- 0.00 0.4 13 7 050 1.98 0.92
5/8" foam) 0.00
1.5" flat A No No Af (CaAa) 136.00- 0.00 0.37 2 2 30.00 1.50 1.80
Cable Ladder 0.00 1.50
Rail
LDF7-50A (1 B No No Ar (CaAa) 98.00- 0.00 -0.37 12 6 050 1.98 0.92
5/8" foam) 0.00
2.5" Conduit B No No Ar (CaAa) 98.00 - 0.00 -0.43 1 1 2.87 2.87 5.53
(2 1/2" Thick- 0.00
Wall Conduit)
1.5" flat B No No Af (CaAa) 98.00 - 0.00 -0.33 2 2 3600 1.50 1.80
Cable Ladder 0.00 1.50
Rail
LDF7-50A (1 C No No Ar (CaAa) 140.00- 0.00 -0.45 1 1 1.98 1.98 0.92
5/8" foam) 0.00
LDF5-50A C No No Ar (CaAa) 140.00- 0.00 -0.41 4 4 1.09 1.09 0.33
(7/8" foam) 0.00
EW90 o] No No Ar (CaAa) 83.00 - 0.00 -0.38 1 1 1.32 1.32 0.32
0.00
1.5" flat o No No Af (Cafa) 140.00- 0.00 -0.37 2 2 3000 1.50 1.80
Cable Ladder 0.00 1.50
Rail
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ae Cahn ChAn Weight
Sectio Elevation In Face Out Face
n ft i 2 ft? i K
T 140.00-120.00 A 0.000 0.000 49.184 0.000 0.25
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 22.680 0.000 0.12
T2 120.00-100.00 A 0.000 0.000 61.480 0.000 0.31
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 22.680 0.000 0.12
T3 100.00-80.00 A 0.000 0.000 61.480 0.000 0.31
B 0.000 0.000 56.939 0.000 0.36
C 0.000 0.000 23.076 0.000 0.12
T4 80.00-60.00 A 0.000 0.000 61.480 0.000 0.31
B 0.000 0.000 63.266 0.000 0.40
c 0.000 0.000 25.320 0.000 0.12
T5 60.00-40.00 A 0.000 0.000 61.480 0.000 0.31
B 0.000 0.000 63.266 0.000 0.40
Cc 0.000 0.000 25.320 0.000 0.12
T6 40.00-20.00 A 0.000 0.000 61.480 0.000 0.31
B 0.000 0.000 63.266 0.000 0.40
C 0.000 0.000 25.320 0.000 0.12
T7 20.00-0.00 A 0.000 0.000 61.480 0.000 0.31
B 0.000 0.000 63.266 0.000 0.40
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Tower Tower Face Ar Ar Caha CaAn Weight
Sectio Elevation In Face Out Face
n ft lisd ft? ft? i K
C 0.000 0.000 25.320 0.000 0.12

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face lce Ar Ar Caha CaAn Weight
Sectio Elevation or Thickness in Face Out Face
n ft Leg in it ft* ft? ft? K
T1 140.00-120.00 A 2.151 0.000 0.000 67.569 0.000 1.43
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 72.498 0.000 1.23
T2 120.00-100.00 A 2.115 0.000 0.000 83.944 0.000 1.76
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 71.834 0.000 1.20
T3 100.00-80.00 A 2.073 0.000 0.000 83.334 0.000 1.73
B 0.000 0.000 82.519 0.000 1.79
C 0.000 0.000 72.692 0.000 1.20
T4 80.00-60.00 A 2.021 0.000 0.000 82.587 0.000 1.69
B 0.000 0.000 90,729 0.000 1.94
C 0.000 0.000 80.822 0.000 1.31
T5 60.00-40.00 A 1.955 0.000 0.000 81.616 0.000 1.64
B 0.000 0.000 89.483 0.000 1.89
C 0.000 0.000 79.311 0.000 1.25
T6 40.00-20.00 A 1.857 0.000 0.000 80.205 0.000 1.57
B 0.000 0.000 87.671 0.000 1.80
C 0.000 0.000 77115 0.000 117
T7 20.00-0.00 A 1.664 0.000 0.000 77.407 0.000 1.43
B 0.000 0.000 84.076 0.000 1.64
C 0.000 0.000 72.761 0.000 1.03
Feed Line Center of Pressure
Section Elevation CPx CPz CPx CPz
Ice Ice
ft in in in in
T 140.00-120.00 5.72 -11.59 5.85 -4.23
T2 120.00-100.00 4.55 -12.41 5.17 -5.50
T3 100.00-80.00 3.93 -15.37 5.35 -10.89
T4 80.00-60.00 5.44 -19.49 8.60 -15.53
T5 60.00-40.00 6.28 -22.66 10.01 -18.23
T6 40.00-20.00 7.01 -25.46 11.23 -20.71
T7 20.00-0.00 717 -26.49 11.85 -22.51
Shielding Factor Ka
Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No Ice Ice
Elev.
T1 1 LDF7-50A (1 5/8" faam) 120.00 - 0.6000 0.5150}
136.00
T1 2| 1.5" flat Cable Ladder Rail 120.00 - 0.6000 0.5150
136.00
T1 8| LDF7-50A (1 5/8"foam) 120.00 - 0.6000 0.5150
140.00
T1 9 LDF5-50A (7/8" foam) 120.00 - 0.6000 0.5150
140.00
T1 11| 1.5" flat Cable Ladder Rail 120.00 - 0.6000 0.5150
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Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No Ice Ice
Elev.

140.00

T2 1| LDF7-50A (1 5/8" foam) 100.00 - 0.6000 0.5003
120.00

T2 2| 1.5" flat Cable Ladder Rail 100.00 - 0.6000 0.5003
120.00

T2 8| LDF7-50A (1 5/8"foam) 100.00 - 0.6000 0.5003
120.00

T2 9 LDF5-50A (7/8" foam) 100.00 - 0.6000 0.5003
120.00

T2 11| 1.5"flat Cable Ladder Rail 100.00 - 0.6000 0.5003
120.00

T3 1| LDF7-50A (1 5/8" foam) 80.00 - 0.6000 0.4810
100.00

T3 2| 1.5" flat Cable Ladder Rail 80.00 - 0.6000 0.4810
100.00

T3 4 LDF7-50A (1 5/8" foam) 80.00 - 0.6000 0.4810
98.00

T3 5| 2.5" Conduit (2 1/2" Thick- 80.00 - 0.6000 0.4810
Wall Conduit) 98.00

T3 6| 1.5" flat Cable Ladder Rail 80.00 - 0.6000 0.4810
98.00

T3 8| LDF7-50A (1 5/8" foam) 80.00 - 0.6000 0.4810
100.00

T3 9 LDF5-50A (7/8" foam) 80.00 - 0.6000 0.4810
100.00

T3 10 EWS0 80.00 - 0.6000 0.4810
83.00

T3 11| 1.5"flat Cable Ladder Rail 80.00 - 0.6000 0.4810
100.00

T4 1| LDF7-50A (1 5/8"foam) 60.00 - 0.6000 0.6000
80.00

T4 2| 1.5" flat Cable Ladder Rail 60.00 - 0.6000 0.6000
80.00

T4 4| LDF7-50A (1 5/8"foam) 60.00 - 0.6000 0.6000
80.00

T4 5| 2.5" Conduit (2 1/2" Thick- 60.00 - 0.6000 0.6000
Wall Conduit) 80.00

T4 6| 1.5" flat Cable Ladder Rail 60.00 - 0.6000 0.6000
80.00

T4 8| LDF7-50A (1 5/8"foam) 60.00 - 0.6000 0.6000
80.00

T4 9 LDF5-50A (7/8" foam) 60.00 - 0.6000 0.6000
80.00

T4 10 EW90 60.00 - 0.6000 0.6000
80.00

T4 11| 1.5"flat Cable Ladder Rail 60.00 - 0.6000 0.6000
80.00

T5 1| LDF7-50A (1 5/8" foam) 40.00 - 0.6000 0.6000
60.00

T5 2| 1.5" flat Cable Ladder Rail 40.00 - 0.6000 0.6000
60.00

T5 4| LDF7-50A (1 5/8" foam) 40.00 - 0.6000 0.6000
60.00

T5 5| 2.5" Conduit (2 1/2" Thick- 40.00 - 0.6000 0.6000
Wall Conduit) 60.00

T5 6| 1.5" flat Cable Ladder Rail 40.00 - 0.6000 0.6000
60.00

T5 8| LDF7-50A (1 5/8"foam) 40.00 - 0.6000 0.6000
60.00

T5 9 LDF5-50A (7/8" foam) 40.00 - 0.6000 0.6000
60.00

T5 10 EW90 40.00 - 0.6000 0.6000
60.00

T5 11| 1.5"flat Cable Ladder Rail 40.00 - 0.6000 0.6000
60.00

T6 1| LDF7-50A (1 5/8"foam) 20.00 - 0.6000 0.6000
40.00

T6 2| 1.5"flat Cable Ladder Rail 20.00 - 0.6000 0.6000
40.00
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Tower Feed Line Description Feed Line Ks Ks
Section | Record No. Segment No Ice ice
Elev.
T6 4| LDF7-50A (1 5/8" foam) 20.00 - 0.6000 0.6000
40.00
T6 5| 2.5" Conduit (2 1/2" Thick- 20.00 - 0.6000 0.6000
Wall Conduit) 40.00
T6 6| 1.5"flat Cable Ladder Rail 20.00 - 0.6000 0.6000
40.00
T6 8| LDF7-50A (1 5/8"foam) 20.00 - 0.6000 0.6000
40.00
T6 9 LDF5-50A (7/8" foam) 20.00 - 0.6000 0.6000
40.00
T6 10 EWS0 20.00 - 0.6000 0.6000
40.00
T6 11| 1.5" flat Cable Ladder Rail 20.00 - 0.6000 0.6000
40.00
T7 1| LDF7-50A (15/8"foam)| 0.00 - 20.00 0.6000 0.6000
T7 2| 1.5" flat Cable Ladder Rail| 0.00 - 20.00 0.6000 0.6000
T7 4| LDF7-50A (1 5/8" foam)| 0.00 - 20.00 0.6000 0.6000
T7 5| 2.5" Conduit (2 1/2" Thick-| 0.00 - 20.00 0.6000 0.6000
Wall Conduit)
T7 6| 1.5"flat Cable Ladder Rail| 0.00 - 20.00 0.6000 0.6000
T7 8| LDF7-50A (1 5/8"foam)| 0.00 - 20.00 0.6000 0.6000
T7 9 LDF5-50A (7/8" foam)| 0.00 - 20.00 0.6000 0.6000
T7 10 EW90| 0.00 - 20.00 0.6000 0.6000
T7 11| 1.5"flat Cable Ladder Rail| 0.00 - 20.00 0.6000 0.6000
Discrete Tower Loads
Description Face Offset Offsets:  Azimuth Placement CaAa Caha Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft? ft? K
ft L
ft
DS4C06F36D-D C From Leg 6.00 0.000 140.00 No Ice 6.11 6.11 0.05
0 1/2" 8.18 8.18 0.09
10 Ice 10.17 10.17 0.15
1" ice
Andrew DB5004 C None 0.000 140.00 No Ice 0.98 3.03 0.05
1/2" 1.70 5.22 0.08
Ice 2.42 7.41 0.10
1" lce
PD1142-2C A From Leg 4.00 0.000 140.00 No Ice 0.45 0.45 0.02
0 172" 1.72 1.72 0.03
6 Ice 3.01 3.01 0.05
1" lce
PD1142-2C B From Leg 4.00 0.000 140.00 No Ice 0.45 0.45 0.02
0 172" 1.72 1.72 0.03
6 Ice 3.01 3.01 0.05
1" lce
PD1142-2C o] From Leg 4.00 0.000 140.00 No Ice 0.45 0.45 0.02
0 1/2" 1.72 1.72 0.03
6 lce 3.01 3.01 0.05
1" lce
DB854DGESESX w/ Mount A From Leg 4.00 0.000 137.00 No Ice 5.55 4.10 0.04
Pipe 6 172" 5.94 473 0.08
1 Ice 6.34 5.36 0.14
1" Ice
DBB54DG65ESX w/ Mount B From Leg 4.00 0.000 137.00 No Ice 5.55 4.10 0.04
Pipe 6 1/2" 5.94 4.73 0.08
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Description Face Offset Offsets:  Azimuth Placement Caha Caha Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
- ft ft ft? ft2 K
f s
ft
1 Ice 6.34 5.36 0.14
1" Ice
DB854DGB5ESXw/ Mount  C From Leg 4.00 0.000 137.00 No Ice 5.55 4.10 0.04
Pipe 6 1/2" 5.94 473 0.08
1 Ice 6.34 5.36 0.14
1" Ice
(2) JAHH-65B-R3B_TIAwW/ A From Leg 4.00 0.000 137.00 No Ice 9.35 7.65 0.09
Mount Pipe 0 1/2" 9.92 8.83 0.17
1 lce 10.46 9.73 0.25
1" Ice
(2) JAHH-65B-R3B_TIAw/ B From Leg 4.00 0.000 137.00 No Ice 9.35 7.65 0.09
Mount Pipe 0 1/2" 9.92 8.83 0.17
1 Ice 10.46 9.73 0.25
1" lce
(2) JAHH-65B-R3B_TIAw/ C From Leg 4.00 0.000 137.00 No Ice 9.35 7.65 0.09
Mount Pipe 0 1/2" 9.92 8.83 0.17
1 Ice 10.46 9.73 0.25
1" lce
B2/B66A RRH-BR049 A From Leg 4.00 0.000 137.00 No lce 1.88 1.01 0.07
2 1/2" 2.05 1.14 0.09
1 Ice 2.22 28 0.1
1" Ice
B2/B66A RRH-BR049 B From Leg 4.00 0.000 137.00 No lce 1.88 1.01 0.07
2 1/2" 2.05 1.14 0.09
1 Ice 2.22 1.28 0.1
1" Ice
B2/B66A RRH-BR049 o] From Leg 4.00 0.000 137.00 No Ice 1.88 1.01 0.07
2 1/2" 2.05 1.14 0.09
1 Ice 2.22 1.28 0.1
1" Ice
B5/B13 RRH-BR04C A From Leg 4.00 0.000 137.00 No Ice 1.88 1.01 0.07
-2 1/2" 2.05 1.14 0.09
1 Ice 2.22 1.28 0.1
1" lce
B5/B13 RRH-BR04C B From Leg 4.00 0.000 137.00 No Ice 1.88 1.01 0.07
-2 1/2" 2.05 1.14 0.09
1 Ice 2.22 28 0.11
1" Ice
B5/B13 RRH-BR04C C From Leg 4.00 0.000 137.00 No Ice 1.88 1.01 0.07
-2 12" 2.05 1.14 0.09
1 Ice 2.22 1.28 0.1
1" Ice
FDJ85020Qa-S1 A From Leg 4.00 0.000 137.00 No Ice 0.96 0.36 0.02
0 1/2" 1.09 0.43 0.03
1 Ice 1.24 0.52 0.04
1" Ice
FDJB85020Qa-S1 B From Leg 4.00 0.000 137.00 No Ice 0.96 0.36 0.02
0 1/2" 1.09 0.43 0.03
1 Ice 1.24 0.52 0.04
1" Ice
FDJ85020Qa-S1 C From Leg 4.00 0.000 137.00 No Ice 0.96 0.36 0.02
0 1/2" 1.09 0.43 0.03
1 Ice 1.24 0.52 0.04
1" Ice
RVZDC-6627-PF-48 C From Leg 0.50 0.000 137.00 No Ice 3.79 2.51 0.03
0 1/2" 4.04 2.73 0.06
1 Ice 4.30 2.95 0.10
1" Ice
BSAMNT-SBS-2-2 (Mount A From Leg 4.00 0.000 137.00 No Ice 0.00 0.00 0.07
Bracket) 0 1/2" 0.00 0.00 0.09
1 Ice 0.00 0.00 0.11
1" Ice
BSAMNT-SBS-2-2 (Mount B From Leg 4.00 0.000 137.00 No Ice 0.00 0.00 0.07
Bracket) 0 1/2" 0.00 0.00 0.09
1 Ice 0.00 0.00 0.1
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Description Face Offset Offsets:  Azimuth Placement Cala CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft2 i K
ft L]
ft
1" lce
BSAMNT-SBS-2-2 (Mount C From Leg 4.00 0.000 137.00 No ice 0.00 0.00 0.07
Bracket) 0 1/2" 0.00 0.00 0.09
1 Ice 0.00 0.00 0.1
1" Ice
8' x 2-1/2" Sch 40 Pipe A From Leg 4.00 0.000 137.00 No Ice 2.30 2.30 0.05
Mount 0 1/2" 3.13 3.13 0.06
1 Ice 3.62 3.62 0.09
1" Ice
8' x 2-1/2" Sch 40 Pipe B From Leg 4.00 0.000 137.00 No Ice 2.30 2.30 0.05
Mount 0 1/2" 3.13 3.13 0.06
1 Ice 3.62 3.62 0.09
1" lce
8' x 2-1/2" Sch 40 Pipe C From Leg 4.00 0.000 137.00 No Ice 2.30 2.30 0.05
Mount 0 1/2" 3.13 3.13 0.06
0 Ice 3.62 3.62 0.09
1" Ice
(2)L2.5x2.5x1/4x6.5' A From Leg 4.00 0.000 137.00 No Ice 2.7 0.01 0.03
Mount Angle (Horiz) 0 172" 3.45 0.74 0.04
0 Ice 3.92 1.48 0.05
1" Ice
(2)L25x2.5x1/4x6.5 B From Leg 4.00 0.000 137.00 No Ice 2.7 0.01 0.03
Mount Angle (Horiz) 0 1/2" 3.45 0.74 0.04
0 Ice 3.92 1.48 0.05
1" Ice
(2)L2.5x2.5x1/4x6.5 C From Leg 4.00 0.000 137.00 No Ice 2.71 0.01 0.03
Mount Angle (Horiz) 0 172" 3.45 0.74 0.04
0 Ice 3.92 1.48 0.05
1" lce
13-Ft Gate Mount C None 0.000 137.00 Nolce 23.96 23.96 1.10
1/2" 34.06 34.06 1.60
Ice 4416 44 .16 2.10
1" Ice
Kk
HPA-65R-BUU-H6 w/ A From Leg 4.00 0.000 98.00 No Ice 9.22 6.25 0.07
Mount Pipe 0 1/2" 9.98 6.96 0.14
0 Ice 10.76 7.70 0.22
1" Ice
HPA-65R-BUU-H6 w/ B From Leg 4.00 0.000 98.00 No Ice 9.22 6:25 0.07
Mount Pipe 0 1/2" 9.98 6.96 0.14
0 lce 10.76 7.70 0.22
1" Ice
HPA-65R-BUU-HE w/ C From Leg 4.00 0.000 98.00 No Ice 9.22 6.25 0.07
Mount Pipe 0 1/2" 9.98 6.96 0.14
0 Ice 10.76 7.70 0.22
1" iIce
(2) AM-X-CD-16-65-00T- A From Leg 4.00 0.000 98.00 No Ice 8.26 6.36 0.07
RET_TIA w/ Mount Pipe 0 1/2" 8.82 7.54 0.14
0 Ice 9.35 8.43 0.21
1" Ice
(2) AM-X-CD-16-65-00T- B From Leg 4.00 0.000 98.00 No Ice B.26 6.36 0.07
RET_T!A w/ Mount Pipe 0 1/2" 8.82 7.54 0.14
0 Ice 9.35 8.43 0.21
1" Ice
(2) AM-X-CD-16-65-00T- C From Leg 4.00 0.000 98.00 No fce 8.26 6.36 0.07
RET_TIA w/ Mount Pipe 0 1/2" 8.82 7.54 0.14
0 Ice 9.35 8.43 0.21
1" Ice
(2) DTMABP7818VG12A A From Leg 4.00 0.000 98.00 No lce 0.98 0.34 0.02
0 1/2" 1.10 0.42 0.03
0 Ice 1.23 0.51 0.04
1" Ice
(2) DTMABP7819VG12A B From Leg 4.00 0.000 98.00 No lce 0.98 0.34 0.02
0 1/2" 1.10 0.42 0.03
0 Ice 1.23 0.51 0.04
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Description Offset Offsets:  Azimuth Placement CaAa CrAn Weight
Type Horz Adjustmen Front Side
Lateral t
Vert
ft ft ft? ft? K
# a
ft
1" Ice
(2) DTMABP7819VG12A From Leg 4.00 0.000 98.00 No Ice 0.98 0.34 0.02
0 1/2" 1.10 0.42 0.03
0 Ice 1.23 0.51 0.04
1" Ice
RRUS 11 From Leg 4.00 0.000 98.00 No lce 2.79 1.19 0.05
0 1/2" 3.00 1.34 0.07
0 Ice 3.21 1.50 0.10
1" Ice
RRUS 11 From Leg 4.00 0.000 98.00 No Ice 2.79 1.19 0.05
0 1/2" 3.00 1.34 0.07
0 Ice 3.21 1.50 0.10
1" Ice
RRUS 11 From Leg 4.00 0.000 98.00 No Ice 2.79 1.19 0.05
o] 1/2" 3.00 1.34 0.07
0 lce 3.21 1.50 0.10
1" lce
RRUS 12 From Leg 4.00 0.000 98.00 No Ice 3.15 1.29 0.06
0 1/2" 3.36 1.44 0.08
0 Ice 3.59 1.60 0.1
1" Ice
RRUS 12 From Leg 4.00 0.000 98.00 No Ice 3.15 1.29 0.06
0 1/2" 3.36 1.44 0.08
0 Ice 3.59 1.60 0.1
1" Ice
RRUS 12 From Leg 4.00 0.000 98.00 No Ice 3.15 1.29 0.06
0 1/2" 3.36 1.44 0.08
0 Ice 3.59 1.60 0.11
1" Ice
RRUS A2 MODULE From Leg 4.00 0.000 98.00 No Ice 1.60 0.38 0.02
0 1/2" 1.76 0.47 0.03
0 Ice 1.92 0.57 0.04
1" lce
RRUS A2 MODULE From Leg 4.00 0.000 98.00 No Ice 1.60 0.38 0.02
0 1/2" 1.76 0.47 0.03
0 Ice 1.92 0.57 0.04
1" Ice
RRUS A2 MODULE From Leg 4.00 0.000 98.00 No Ice 1.60 0.38 0.02
0 1/2" 1.76 0.47 0.03
0 lce 1.92 0.57 0.04
1" Ice
DC6-48-60-18-8F From Leg 4.00 0.000 98.00 No Ice 1.21 1.21 0.03
0 1/12" 1.89 1.89 0.05
0 Ice 2.11 2.1 0.08
1" lce
13-Ft Gate Mount None 0.000 98.00 Nolce 23.96 23.96 1.10
1/2" 34.06 34.06 1.60
Ice 44.16 44 .16 2.10
1" Ice
6' x 2.375" Pipe Mount From Leg 0.50 0.000 83.00 No Ice 1.43 1.43 0.02
0 1/2" 1.92 1.92 0.03
0 Ice 2.29 2.29 0.05
1" Ice
Dishes
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Description Face Dish Offset Offsets:  Azimuth 3dB  Elevation Outside Aperture  Weight
or Type Type  Horz Adjustment Beam Diameter Area
Leg Lateral Width
Vert

ft 2 ° ft ft isd K
HP4-102 A Paraboloid From 1.00 0.000 83.00 4.00 Nolce  12.57 0.08
w/Shroud (HP) Leg 0 1/2"1ce  13.10 0.15
0 1" Ice 13.62 0.21

Load Combinations

Comb. Description

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 Ice

5 0.9 Dead+1.6 Wind 30 deg - No Ice

6 1.2 Dead+1.6 Wind 60 deg - No Ice

7 0.9 Dead+1.6 Wind 60 deg - No Ice

8 1.2 Dead+1.6 Wind 90 deg - No Ice

9 0.9 Dead+1.6 Wind 90 deg - No Ice

10 1.2 Dead+1.6 Wind 120 deg - No ice

11 0.9 Dead+1.6 Wind 120 deg - No Ice

12 1.2 Dead+1.6 Wind 150 deg - No Ice

13 0.9 Dead+1.6 Wind 150 deg - No Ice

14 1.2 Dead+1.6 Wind 180 deg - No Ice

15 0.9 Dead+1.6 Wind 180 deg - No Ice

16 1.2 Dead+1.6 Wind 210 deg - No Ice

17 0.9 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 Dead+1.6 Wind 270 deg - No Ice

21 0.9 Dead+1.6 Wind 270 deg - No Ice

22 1.2 Dead+1.6 Wind 300 deg - No Ice

23 0.9 Dead+1.6 Wind 300 deg - No Ice

24 1.2 Dead+1.6 Wind 330 deg - No Ice

25 0.9 Dead+1.6 Wind 330 deg - No Ice

26 1.2 Dead+1.0 Ice+1.0 Temp

27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 lce+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp
39 Dead+Wind 0 deg - Service

40 Dead+Wind 30 deg - Service

41 Dead+Wind 60 deg - Service

42 Dead+Wind 90 deg - Service

43 Dead+Wind 120 deg - Service

44 Dead+Wind 150 deg - Service

45 Dead+Wind 180 deg - Service

46 Dead+Wind 210 deg - Service

47 Dead+Wind 240 deg - Service

48 Dead+Wind 270 deg - Service

49 Dead+Wind 300 deg - Service

50 Dead+Wind 330 deg - Service

Maximum Reactions
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Location Condition Gov. Vertical Horizontal, X Honzontal, Z
Load K K K
Comb.
LegC Max. Vert 18 237.70 17.71 -11.28
Max. Hy 18 237.70 17.71 -11.28
Max. H, 7 -210.71 -16.43 10.64
Min. Vert 7 -210.71 -16.43 10.64
Min. Hy 7 -210.71 -16.43 10.64
Min. H, 18 237.70 17.71 -11.28
Leg B Max. Vert 10 250.73 -18.26 -12.17
Max. Hy 23 -223.05 17.00 11.61
Max. H, 23 -223.05 17.00 11.61
Min. Vert 23 -223.05 17.00 11.61
Min. Hy 10 250.73 -18.26 -12.17
Min. H, 10 250.73 -18.26 -12.17
Leg A Max. Vert 2 234.16 0.36 20.22
Max. Hy 21 10.73 4.68 0.47
Max. H, 2 234.16 0.36 20.22
Min. Vert 15 -203.75 -0.40 -18.75
Min. Hy 9 11.23 -4.68 0.50
Min. H, 15 -203.75 -0.40 -18.75
Tower Mast Reaction Summary |
Load Vertical Sheary Shear, Overturning Overtuming Torque
Combination Moment, M; + Moment, M,
K K K kip-ft Kip-ft kip-ft
Dead Only 31.42 0.00 0.00 -16 -2 0
1.2 Dead+1.6 Wind 0 deg - 37.71 0.02 -34.05 -2687 -6 9
No Ice
0.9 Dead+1.6 Wind 0 deg - 28.28 0.02 -34.05 -2680 -5 9
No Ice
1.2 Dead+1.6 Wind 30 deg - 37.71 15.88 -27.78 -2207 -1254 0
No Ice
0.9 Dead+1.6 Wind 30 deg - 28.28 15.88 -27.78 -2200 -1252 0
No Ice
1.2 Dead+1.6 Wind 60 deg - 37.71 29.32 -17.15 -1364 -2300 -23
No Ice
0.9 Dead+1.6 Wind 60 deg - 28.28 29.32 -17.15 -1359 -2297 -23
No Ice
1.2 Dead+1.6 Wind 90 deg - 37.71 34.39 -0.08 =27 -2695 42
No ice
0.9 Dead+1.6 Wind 90 deg - 28.28 34.39 -0.08 -22 -2692 42
No Ice
1.2 Dead+1.6 Wind 120 deg 37.71 32.02 18.83 1449 -2498 -35
- No Ice
0.9 Dead+1.6 Wind 120 deg 28.28 32.02 18.83 1452 -2495 -35
- No Ice
1.2 Dead+1.6 Wind 150 deg 37.71 16.82 29.54 2345 -1348 -19
- No Ice
0.9 Dead+1.6 Wind 150 deg 28.28 16.82 29.54 2348 -1346 -19
-No lce
1.2 Dead+1.6 Wind 180 deg 37.71 -0.02 32.59 2582 0 -9
-No Ice
0.9 Dead+1.6 Wind 180 deg 28.28 -0.02 32.59 2585 1 -9
-No Ice
1.2 Dead+1.6 Wind 210 deg 37.71 -15.90 27.91 2179 1251 0
- No Ice
0.9 Dead+1.6 Wind 210 deg 28.28 -15.90 27.91 2182 1250 0
- No lce
1.2 Dead+1.6 Wind 240 deg 37.71 -30.66 18.06 1375 2358 22
- No Ice
0.9 Dead+1.6 Wind 240 deg 28.28 -30.66 18.06 1378 2357 22
- No Ice
1.2 Dead+1.6 Wind 270 deg 37.71 -34.39 -0.03 -21 2689 42
-No Ice
0.9 Dead+1.6 Wind 270 deg 28.28 -34.39 -0.03 -16 2688 42
-No Ice
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Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K K kip-ft Kip-ft kip-ft
1.2 Dead+1.6 Wind 300 deg 37.71 -30.68 -17.92 -1438 2429 36
- No lce
0.9 Dead+1.6 Wind 300 deg 28.28 -30.68 -17.92 -1433 2428 36
-Nolce
1.2 Dead+1.6 Wind 330 deg 37.71 -16.79 -29.41 -2372 1340 19
-No Ice
0.9 Dead+1.6 Wind 330 deg 28.28 -16.79 -29.41 -2366 1340 19
-No Ice
1.2 Dead+1.0 Ice+1.0 Temp 100.20 0.00 0.00 -68 -24 0
1.2 Dead+1.0 Wind 0 100.20 0.00 -9.46 -855 -24 4
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 30 100.20 4.49 -7.82 -723 -399 2
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 60 100.20 8.01 -4.66 -457 -691 -4
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 90 100.20 9.19 -0.01 -70 -790 -8
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 120 100.20 8.33 4.87 335 -714 -7
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 150 100.20 4.62 8.07 611 -413 -5
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 180 100.20 -0.00 9.30 711 -23 -4
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 210 100.20 -4.49 7.84 587 352 -2
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 240 100.20 -8.16 4.77 326 650 4
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 270 100.20 -9.19 -0.01 -69 742 8
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 300 100.20 -8.18 -4.76 -466 660 7
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 330 100.20 -4.62 © -8.05 -747 365 5
deg+1.0 lce+1.0 Temp
Dead+Wind 0 deg - Service 31.42 0.01 -21.28 -1682 -4 6
Dead+Wind 30 deg - Service 31.42 9.92 -17.36 -1383 -784 0
Dead+Wind 60 deg - Service 31.42 18.32 -10.72 -856 -1437 -14
Dead+Wind 90 deg - Service 31.42 21.49 -0.05 -21 -1684 -27
Dead+Wind 120 deg - 31.42 20.01 11.77 901 -1561 -22
Service
Dead+Wind 150 deg - 31.42 10.51 18.46 1461 -843 -12
Service
Dead+Wind 180 deg - 31.42 -0.01 20.37 1609 0 -6
Service
Dead+Wind 210 deg - 31.42 -9.94 17.44 1357 781 0
Service
Dead+Wind 240 deg - 31.42 -19.16 11.29 855 1473 14
Service
Dead+Wind 270 deg - 31.42 -21.49 -0.02 -17 1679 27
Service
Dead+Wind 300 deg - 31.42 -19.18 -11.20 -903 1517 22
Service
Dead+Wind 330 deg - 31.42 -10.49 -18.38 -1486 837 12
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 -31.42 0.00 0.00 31.42 0.00 0.000%
0.02 -37.71 -34.05 -0.02 37.71 34.05 0.000%
3 0.02 -28.28 -34.05 -0.02 28.28 34.05 0.000%
4 15.88 -37.71 -27.78 -15.88 37.71 27.78 0.000%
5 15.88 -28.28 -27.78 -15.88 28.28 27.78 0.000%
6 29.32 -37.71 -17.15 -29.32 37.71 17.15 0.000%
7 29.32 -28.28 -17.15 -29.32 28.28 17.15 0.000%
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Sum of Applied Forces

Sum of Reactions

Load PX PY Pz PX PY 274 % Error
Comb. K K K K K K
8 34.39 -37.71 -0.08 -34.39 37.71 0.08 0.000%
9 34.39 -28.28 -0.08 -34.39 28.28 0.08 0.000%
10 32.02 -37.71 18.83 -32.02 37.711 -18.83 0.000%
11 32.02 -28.28 18.83 -32.02 28.28 -18.83 0.000%
12 16.82 -37.71 29.54 -16.82 37.71 -29.54 0.000%
13 16.82 -28.28 29.54 -16.82 28.28 -29.54 0.000%
14 -0.02 -37.71 32.59 0.02 37.71 -32.59 0.000%
15 -0.02 -28.28 32.59 0.02 28.28 -32.59 0.000%
16 -15.90 -37.71 27.91 156.90 37.71 -27.91 0.000%
17 -15.90 -28.28 2791 15.90 28.28 -27.91 0.000%
18 -30.66 -37.71 18.06 30.66 37.71 -18.06 0.000%
19 -30.66 -28.28 18.06 30.66 28.28 -18.06 0.000%
20 -34.39 -37.71 -0.03 34.39 37.71 0.03 0.000%
21 -34.39 -28.28 -0.03 34.39 28.28 0.03 0.000%
22 -30.68 -37.71 -17.92 30.68 37.71 17.92 0.000%
23 -30.68 -28.28 -17.92 30.68 28.28 17.92 0.000%
24 -16.79 -37.71 -29.41 16.79 37.71 29.41 0.000%
25 -16.79 -28.28 -29.41 16.79 28.28 29.41 0.000%
26 0.00 -100.20 0.00 0.00 100.20 0.00 0.000%
27 0.00 -100.20 -9.46 -0.00 100.20 9.46 0.000%
28 4.49 -100.20 -7.82 -4.49 100.20 7.82 0.000%
29 8.01 -100.20 -4.66 -8.01 100.20 4.66 0.000%
30 9.19 -100.20 -0.01 -9.19 100.20 0.01, 0.000%
31 8.33 -100.20 4.87 -8.33 100.20 -4.87 0.000%
32 4.62 -100.20 8.07 -4.62 100.20 -8.07 0.000%
33 -0.00 -100.20 9.30 0.00 100.20 -8.30 0.000%
34 4.49 -100.20 7.84 4.49 100.20 -7.84 0.000%
35 -8.16 -100.20 4.77 8.16 100.20 -4.77 0.000%
36 -9.19 -100.20 -0.01 9.19 100.20 0.01 0.000%
37 -8.18 -100.20 -4.76 8.18 100.20 4.76 0.000%
38 -4.62 -100.20 -8.05 4.62 100.20 8.05 0.000%
39 0.01 -31.42 -21.28 -0.01 31.42 21.28 0.000%
40 9.92 -31.42 -17.36 -9.92 31.42 17.36 0.000%
41 18.32 -31.42 -10.72 -18.32 31.42 10.72 0.000%
42 21.49 -31.42 -0.05 -21.49 31.42 0.05 0.000%
43 20.01 -31.42 11.77 -20.01 31.42 -11.77 0.000%
44 10.61 -31.42 18.46 -10.51 31.42 -18.46 0.000%
45 -0.01 -31.42 20.37 0.01 31.42 -20.37 0.000%
46 -9.94 -31.42 17.44 9.94 31.42 -17.44 0.000%
47 -19.16 -31.42 11.29 19.16 31.42 -11.29 0.000%
48 -21.49 -31.42 -0.02 21.49 31.42 0.02 0.000%
49 -19.18 -31.42 -11.20 19.18 31.42 11.20 0.000%
50 -10.49 -31.42 -18.38 10.49 31.42 18.38 0.000%
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Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00000439
3 Yes 4 0.00000001 0.00000418
4 Yes 4 0.00000001 0.00000268
5 Yes 4 0.00000001 0.00000261
6 Yes 4 0.00000001 0.00000341
7 Yes 4 0.00000001 0.00000350
8 Yes 4 0.00000001 0.00000469
9 Yes 4 0.00000001 0.00000456
10 Yes 4 0.00000001 0.00000656
11 Yes 4 0.00000001 0.00000631
12 Yes 4 0.00000001 0.00000368
13 Yes 4 0.00000001 0.00000361
14 Yes 4 0.00000001 0.00000277
15 Yes 4 0.00000001 0.00000288
16 Yes 4 0.00000001 0.00000266
17 Yes 4 0.00000001 0.00000260
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18 Yes 4 0.00000001 0.00000512
19 Yes 4 0.00000001 0.00000489
20 Yes 4 0.00000001 0.00000468
21 Yes 4 0.00000001 0.00000456
22 Yes 4 0.00000001 0.00000463
23 Yes 4 0.00000001 0.00000470
24 Yes 4 0.00000001 0.00000368
25 Yes 4 0.00000001 0.00000360
26 Yes 4 0.00000001 0.00000001
27 Yes 4 0.00000001 0.00000345
28 Yes 4 0.00000001 0.00000344
29 Yes 4 0.00000001 0.00000349
30 Yes 4 0.00000001 0.00000348
31 Yes 4 0.00000001 0.00000344
32 Yes 4 0.00000001 0.00000340
33 Yes 4 0.00000001 0.00000337
34 Yes 4 0.00000001 0.00000330
35 Yes 4 0.00000001 0.00000335
36 Yes 4 0.00000001 0.00000346
37 Yes 4 0.00000001 0.00000354
38 Yes 4 0.00000001 0.00000350
39 Yes 4 0.00000001 0.00000001
40 Yes 4 0.00000001 0.00000001
41 Yes 4 0.00000001 0.00000001
42 Yes 4 0.00000001 0.00000119
43 Yes 4 0.00000001 0.00000167
44 Yes 4 0.00000001 0.00000001
45 Yes 4 0.00000001 0.00000001
46 Yes 4 0.00000001 0.00000001
47 Yes 4 0.00000001 0.00000132
48 Yes 4 0.00000001 0.00000119
49 Yes 4 0.00000001 0.00000112
50 Yes 4 0.00000001 0.00000001

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Titt Twist

No. Deflection Load

ft in Comb. ° =

T1 140 - 120 5.95 43 0.380 0.192

T2 120 - 100 4.35 43 0.338 0.200

T3 100 - 80 3.00 43 0.257 0.184

T4 80 -60 1.98 43 0.197 0.157

T5 60 - 40 1.18 43 0.140 0.115

T6 40 - 20 0.58 43 0.089 0.071

T7 20-0 0.21 43 0.042 0.036

Critical Deflections and Radius of Curvature - Service Wind 1
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in = ° ft

140.00 DS4CO06F36D-D 43 5.95 0.380 0.192 70292

137.00 DB854DGB5ESX w/ Mount Pipe 43 5.70 0.375 0.194 70292

98.00 HPA-65R-BUU-H6 w/ Mount 43 2.88 0.250 0.182 12710

Pipe
83.00 HP4-102 43 2.12 0.205 0.162 24208
Maximum Tower Deflections - Design Wind i
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Section Elevation Horz. Gov. Tiit Twist

No Deflection Load
ft in Comb. N °

T 140 - 120 9.54 10 0.608 0.308
T2 120 - 100 6.97 10 0.541 0.320
T3 100 - 80 4.80 10 0.412 0.295
T4 80-60 3.18 10 0.315 0.252
T5 60 - 40 1.89 10 0.225 0.184
T6 40-20 0.93 10 0.142 0.113
T7 20-0 0.33 10 0.067 0.058

Critical Deflections and Radius of Curvature - Desigh Wind

Elevation Appurtenance Gov. Deflection Tift Twist Radius of
Load Curvature
ft Comb. in o ° ft
140.00 DS4C06F36D-D 10 9.54 0.608 0.308 43970
137.00 DB854DG65ESX w/ Mount Pipe 10 9.14 0.600 0.311 43970
98.00 HPA-65R-BUU-H6 w/ Mount 10 4.62 0.400 0.291 7942
Pipe
83.00 HP4-102 10 3.40 0.328 0.260 15125

Bolt Design Data

Section  Elevation Component Bolt  Bolt Size Number Maximum Allowable Ratio Allowable Criteria
No. Type Grade Of Load Load Load Ratio
ft in Bolts perBolt  perBolt ~ Aliowable
K K
T1 140 Leg A325N 1.00 4 6.40 53.01 0.121 / 1 Bolt Tension
T2 120 Leg A325N 1.00 6 10.93 53.01 0.206 ‘/ 1 Bolt Tension
T3 100 Leg A325N 1.13 6 16.96 67.10 0.253 / 1 Bolt Tension
Diagonal A325N 0.75 1 5.38 11.85 0.454 / 1 Mem;:eraE:Iock
T4 80 Leg A325N 1.13 6 22.52 67.10 0.336 / 1 Bolt Tension
Diagonal A325N 0.75 1 6.65 10.92 0.609 ‘/ 1 Memsb:eral‘?'lock
TS5 60 Leg A325N 1.256 6 27.74 8283 335 ‘/ 1 Bolt Tension
Diagonal A325N 0.75 1 7.33 10.92 0.672 / 1 Memsbrfera?lock
T6 40 Leg A325N 1.25 6 32.64 82.83 94 / 1 Bolt Tension
Diagonal A325N 0.75 1 8.08 14.56 0.555 / 1 Memsbr?eralilock
T7 20 Diagonal A325N 0.75 1 8.81 11.94 0.738 / 1 Memsb:éal?;lock

Compression Checks

Leg Design Data (Compression)

Section Elevation Size L Ly Kifr A Py P, Ratio
No. Py
ft ft ft in® K K P,

T 140 - 120 13/4 20.00 3.21 88.0 241 -28.30 61.44 0.461"
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Section Elevation Size L L, Ki/r A Py P Ratio
No. P,
ft ft ft in K K P
K=1.00
T2 120 - 100 21/2 20.00 321 61.6 4.91 -69.66 167.37 0.416'
K=1.00 ‘/
T3 100 - 80 31/2 20.03 3.21 441 9.62 -110.35 375.66 0.294 '
K=1.00 ‘/
T4 80 -60 33/4 20.03 6.17 79.0 11.04 -147.55 314.76 0.469 '
K=1.00 ‘/
T5 60 - 40 4 20.03 6.17 741 12.57 -183.32 378.50 0.484"
K=1.00 /
T6 40 - 20 41/4 20.03 6.17 69.7 14.19 -217.88 44733 0.487"
K=1.00 /
T7 20-0 41/2 20.03 6.17 65.9 15.90 -251.49 521.15 0.483"
K=1.00 ‘/

1 p, I 6P, controls

Diagonal Design Data (Compression)

Section Elevation Size L Ly Kir A P, OPn Ratio
No. Pu
ft ft ft in? K K P,
T1 140-120 3/4 5.94 2.88 166.1 0.44 -2.90 3.62 0.801°'
K=0.90
T2 120 - 100 718 5.94 2.85 140.5 0.60 -4.09 6.88 0.594 1
K=0.90
T3 100 - 80 L2x2x1/4 7.36 3.41 108.5 0.94 -5.20 16.35 0.3181
K=1.04 ./
T4 80 -60 L25x2.5x3/16 10.31 4.94 119.9 0.90 -6.47 13.71 0.4721
K=1.00 ./
T5 60 - 40 L25x2.5x3/16 11.80 5.68 137.6 0.90 -7.14 10.75 0.664 '
K=1.00 ‘/
T6 40 -20 L25x25x1/4 13.36 6.45 167.7 1.19 -7.81 10.81 0.722"
K=1.00 ‘/
T7 20-0 L3x3x3/16 14.98 7.25 145.9 1.09 -8.68 11.56 0.751"1
K=1.00 ‘/

1p, / $P, controls

Top Girt Design Data (Compression)

Section Elevation Size L Ly Kiir A Py oP, Ratio
No. Pu
ft ft ft in? K K 4P,

T1 140 - 120 3/4 5.00 4.85 2175 0.44 -0.43 2.11 0.206 '

K=0.70
KL/R > 200 (C)-5

T2 120 - 100 7/8 5.00 4.79 184.0 0.60 -1.03 4.01 0.2561

K=0.70 /

1p, I 6P, controls
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Bottom Girt Design Data (Compression)
Section Elevation Size L Ly Ki/r A Py P Ratio
No. P,
ft ft ft in? K K oP
T 140-120 3/4 5.00 485 2175 044 -1.12 2.11 0.532"
K=0.70 v
KL/R > 200 (C) - 9
T2 120 - 100 7/8 5.00 479 1840  0.60 -0.10 4.01 0.025'
K=0.70
1 p, I $P, controls
Tension Checks
Leg Design Data (Tension)
Section Elevation Size L Ly Kirr A Py P Ratio
No. Py
ft ft ft in? K K TP
T1 140-120 13/4 2000  3.21 88.0 2.41 25.59 108.24  0.236'
T2 120 - 100 212 2000  3.21 61.6 4.91 65.60 22089  0.297'
T3 100 - 80 3172 2003 3.2 44.1 9.62 101.74 43295  0.235'
T4 80 - 60 33/4 2003  6.17 790  11.04 135.13 497.01  0.272'
T5 60 - 40 4 2003  6.17 741 1257 166.43 56549  0.2041
T6 40-20 41/4 2003  6.17 $9.7  14.19 195.86 638.38  0.307'
T7 20-0 4112 2003  6.17 659  15.90 223.89 71569  0.313'
1p, I 6P, controls
Diagonal Designh Data (Tension)
Section Elevation Size L L, Ki/r A P, Pn Ratio
No. Py
ft ft ft in? K K P,
T1 140 - 120 34 5.94 288 1846  0.44 2.88 14.31 0.201"'
T2 120 - 100 7/8 5.94 285 1562 060 4.04 19.48 0.207"
T3 100 - 80 L2x2x1/4 7.36 3.41 70.9 0.54 5.38 23.47 0.5/29 !
T4 80-60 L25x2.5x3/16 1031 4.94 79.1 0.55 6.65 24.08 0.276
T5 60 - 40 L25x25x3/16 11.80  5.68 90.4 0.55 7.33 24.08 0.305
T6 40-20 L2.5x2.5x 1/4 1336 645 1036 073 8.08 31,69 0.255'
T? 20-0 L3x3x3/16 14.98  7.25 95.0 0.69 8.81 30.20 0.292
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Section Elevation Size L Ly Kifr A Py P Ratio
No. P,

ft ft ft in? K K =P
P, / 6P, controls
Top Girt Design Data (Tension)
Section Elevation Size L L, Kifr A P, oP, Ratio
No. P,
ft ft ft in? K K P,
T 140 - 120 3/4 5.00 4.85 310.7 0.44 0.42 14.31 0.029'
T2 120-100 7/8 5.00 4.79 262.9 0.60 1.05 19.48 0.054"
' p, I oP, controls
Bottom Girt Design Data (Tension)
Section Elevation Size L Ly Kirr A Py P, Ratio
No. Py
ft ft ft in? K K _¢;:Tn_
T 140-120 3/4 5.00 4.85 310.7 0.44 1.12 14.31 0.078"
T2 120 - 100 718 5.00 4.79 262.9 0.60 0.03 19.48 0.001"
1p, /P, controls
Section Capacity Table
Section Elevation Component Size Critical P OPaiow % Pass
No. ft Type Element K K Capacity Fail
T1 140 - 120 Leg 13/4 2 -28.30 61.44 46.1 Pass
T2 120-100 Leg 2172 47 -69.66 167.37 41.6 Pass
T3 100 - 80 Leg 3172 92 -110.35 375.66 294 Pass
T4 80 -60 Leg 33/4 131 -147.55 314.76 46.9 Pass
T5 60 - 40 Leg 4 152 -183.32 378.50 48.4 Pass
T6 40 - 20 Leg 41/4 173 -217.88 447.33 48.7 Pass
T7 20-0 Leg 41/2 194 -251.49 521.156 48.3 Pass
T1 140 - 120 Diagonal 3/4 11 -2.90 3.62 80.1 Pass
T2 120 - 100 Diagonal 7/8 57 -4.09 6.88 59.4 Pass
T3 100 - 80 Diagonal L2x2x1/4 97 -5.20 16.35 31.8 Pass
45.4 (b)
T4 80 -60 Diagonal L25x25x3/16 135 -6.47 13.71 47.2 Pass
60.9 (b)
T5 60 - 40 Diagonal L2.5x25x3/16 156 -7.14 10.75 66.4 Pass
67.2 (b)
T6 40 - 20 Diagonal L2.5x25x1/4 177 -7.81 10.81 722 Pass
T7 20-0 Diagonal L3x3x3/16 198 -8.68 11.56 75.1 Pass
T1 140 - 120 Top Girt 3/4 5 -0.43 2.1 206 Pass
T2 120 - 100 Top Girt 7/8 51 -1.03 4.01 256 Pass
T1 140 - 120 Bottom Girt 3/4 9 -1.12 2.1 53.2 Pass
T2 120 - 100 Bottom Girt 7/8 53 -0.10 4.01 25 Pass
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Section Elevation Component Size Critical P OPaiow % Pass
No. ft Type Element K K Capacity Fail
Summary
Leg (T6) 48.7 Pass
Diagonal 80.1 Pass
(T1)
Top Girt 256 Pass
(T2) :
Bottom Girt  563.2 Pass
(T1)
Bolt 73.8 Pass
Checks

RATING =  80.1 Pass
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APPENDIX B
BASE LEVEL DRAWING
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STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING SERVICES ON

1

2)

3)

4)

5)

EXISTING STRUCTURES BY PAUL J. FORD AND COMPANY

Paul J. Ford and Company has not made a field inspection to verify the tower member sizes or the
antenna/coax loading. If the existing conditions are not as represented on these drawings, we should
be contacted immaediately to evaluate the significance of the deviation.

No allowance was made for any damaged, missing, or rusted members. The analysis of this tower
assumes that no physical deterioration has occurred in any of the structural components of the tower
and that all the tower members have the same load carrying capacity as the day the tower was erected.

It is not possible to have all the detailed information to perform a thorough analysis of every structural
sub-component of an existing tower. The structural analysis by Paul J. Ford and Company verifies the
adequacy of the main structural members of the tower. Paul J. Ford and Company provides a limited
scope of service in that we cannot verify the adequacy of every weld, piate connection detail, etc.

This tower has been analyzed according to the minimum design wind loads recommended by the
Telecommunications Industry Association Standard ANSI/TIA-222-G. |f the owner or local or state
agencies require a higher design wind load, Paul J. Ford and Company should be made aware of this
requirement.

The enclosed sketches are a schematic representation of the tower that we have analyzed. If any
material is fabricated from these sketches, the contractor shall be responsible for field verifying the
existing conditions and for the proper fit and clearance in the field.

Miscellaneous items such as antenna mounts etc. have not been designed or detailed as a part of our
work. We recommend that material of adequate size and strength be purchased from a reputable tower
manufacturer.

tnxTower Report - version 8.0.5.0
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BSAMNT-SBS-2-2

Side-By-Side Mounting Kit to mount two antennas on a pipe with 2.37/5 -
4.5 inch (60 - 115 mm) diameter

e 4x4 MIMO capability at both UMTS and LTE band for faster data throughput

e Ensures consistent distance between the antennas for each site (2 inches / 50mm)

s Forces both antennas to point to the same boresight direction

General Specifications

Application Outdoor
Includes Brackets | Hardware
Package Quantity 1

Mechanical Specifications

Color Silver
Material Type Galvanized steel
Dimensions

Compatible Diameter, maximum 115.0 mm | 4.5in
Compatible Diameter, minimum 60.0 mm | 2.4in
Net Weight 306kg | 6741b

Regulatory Compliance/Certifications

Agency Classification
RoHS 2011/65/EU Compliant by Exemption
ISO 9001:2015 Designed, manufactured and/or distributed under this quality management system
China RoHS SI/T 11364-2014 Above Maximum Concentration Value (MCV)
AT,
CEXS
9001 5015

page 1 of 1
August 6, 2019

©2019 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, 5
respectively, of CommScope.All specifications are subject to change without notice. See www.commscope.com for the COMMSCOPE

most current information. Revised: January 22, 2019




JAHH-65B-R3B

8-port sector antenna, 2x 698-787, 2x 824-894 and 4x 1695-2360 MHz,

for 4x Rx or 4x MIMO

65° HPBW, 3x RET and low bands have diplexers. Internal SBT's on first LB
(Port 1) and first HB(Port 5).

e Internal SBT on low and high band altow remote RET control from the radio over the RF jumper cable

e One RET for 700MHz, one RET for 850MHz, and one RET for both high bands to ensure same tilt level

e Internal filter on low band and interleaved dipole technology providing for attractive, low wind load

mechanical package

» Separate RS-485 RET input/output for low and high band

Electrical Specifications

Frequency Band, MHz 698-787
Gain, dBi 14.5
Beamwidth, Horizontal, degrees 67
Beamwidth, Vertical, degrees 12.4
Beam Tilt, degrees 2-14
USLS (First Lobe), dB 18
Front-to-Back Ratio at 180°, dB 32
Isolation, Cross Polarization, dB 25
Isolation, Inter-band, dB 30
VSWR | Return Loss, dB 1.5]14.0
PIM, 3rd Order, 2 x 20 W, dBc -153
Inpu_t Power per Port at 50°C, 200
maximum, watts
Polarization +45°
Impedance 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 698-787
Gain by all Beam Tilts, average, dBi 14.3
ng by all Beam Tilts Tolerance, 403
2°]14.3
Gain by Beam Tilt, average, dBi 8°|14.3
14 © | 14.3
Beamwidth, Horizontal Tolerance,
degrees 2144
Beamwidth, Vertical Tolerance,
degrees 0.9
USLS, beampeak to 20° above 18
beampeak, dB
Front-to-Back Total Power at 180° 5
+ 30°, dB
CPR at Boresight, dB 22
CPR at Sector, dB 1

824-894

15.8
65
10.5
2-14
18
34
25
30
151140
-153

200

+45°
50 ohm

824-894
14.9

[es]
o o o
-
N
w

24

23
12

1695-1880

18.0
63
57

0-10
20
31
25
30

15{140
-153

300

+45°
50 ohm

1695-1880
17.6

+0.6
0°]17.2

5°17.6
10°1]17.6

17

26

20
"

1850-1990

18.4
63
5.2

0-10
20
35
25
30

15[14.0
-153

300

+45°
50 ohm

1850-1990
18.1

+0.4

o

°117.6
5°018.2
10° ] 18.2

+2.4

+0.2

18

29

21
11

1920-2200

18.5
65
49

0-10
21
36
25
30

1.5[14.0
-153

300

+45°
50 ohm

1920-2200
18.2

+0.5
0°|17.7
5°|18.3
10 ° | 18.3

+2.9

27

21
11

2300-2360
18.8
68
4.4
0-10
23
38
25
30
15[14.0
-153

250

+45°
50 ohm

2300-2360
18.5

+0.6
0°]17.9

°|18.7
10° ] 18.7

(%]

+2.7

+0.1

18

29

24
8

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

©2019 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks,

respectively, of CommScope.All specifications are subject to change without notice. See www.commscope.com for the

most current information. Revised: June 17, 2019
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JAHH-65B-R3B

Array Layout

JAHH-65A-R3B JAHH-65B-R3B JAHH-65C-R3B

Top
R2
Y1l Y2
R1
Left Right
Bottom

View from the front of the antenna

(Sizes of colored boxes are not true
depictions of array sizes)

General Specifications
Operating Frequency Band

Array Freq Conns RET AISG RET UID
{MH2) (SRET)
R1 698-798 1-2 1 ANDRRARRERNARN ]
(3] £524-894 34 2 X
Y1 16952360 5-6 3
Y2 16952300 T4

1695 — 2360 MHz | 698 — 787 MHz | 824 — 894 MHz

©2019 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks,

respectively, of CommScope.AH specifications are subject to change without notice. See www.commscope.com for the

most current information. Revised: June 17, 2019

page 2 of 4
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JAHH-65B-R3B

Antenna Type Sector
Band Multiband
Performance Note Outdoor usage | Wind loading figures are validated by wind tunnel measurements

described in white paper WP-112534-EN

Mechanical Specifications

RF Connector Quantity, total 8

RF Connector Quantity, low band 4

RF Connector Quantity, high band 4

RF Connector Interface 4.3-10 Female

Color Light gray

Grounding Type RF connector body grounded to reflector and mounting bracket

Radiator Material Aluminum | Low loss circuit board

Radome Material Fiberglass, UV resistant

Reflector Material Aluminum

RF Connector Location Bottom

wind Loading, frontal 301.0 N @ 150 km/h
67.7 Ibf @ 150 km/h

Wind Loading, lateral 254.0 N @ 150 km/h
57.1 Ibf @ 150 km/h

wind Loading, maximum 638.0 N @ 150 km/h
143.4 Ibf @ 150 km/h

Effective Projected Area (EPA), frontal 028m? | 3.01f

Effective Projected Area (EPA), lateral 0.24m? | 2.58ft?

Wind Speed, maximum 241 km/h | 150 mph

Dimensions

Length 1828.0mm | 72.0in

Width 350.0 mm | 13.81in

Depth 2080 mm | 8.2in

Net Weight, without mounting kit 287kg | 6331Ib

Remote Electrical Tilt (RET) Information

Input Voltage 10-30 Vvdc

Internal Bias Tee Port1 | Port5s

Internal RET High band (1) | Low band (2)
Power Consumption, idle state, maximum 2W

Power Consumption, normal conditions, maximum 13 W

Protocol 3GPP/AISG 2.0 (Single RET)

RET Interface 8-pin DIN Female | 8-pin DIN Male

page3of4
August 6, 2018

©2019 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks,
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JAHH-65B-R3B

RET Interface, quantity 2 female | 2 male

Packed Dimensions

Length 1975.0mm | 77.8in
Width 456.0 mm | 18.0in
Depth 357.0mm | 14.11in
Shipping Weight 42.0kg | 9261b

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

SO 9001:2015 Designed, manufactured and/or distributed under this quality management system
China RoHS SHT 11364-2014 Above Maximum Concentration Value (MCV)

Included Products

BSAMNT-3 — Wide Profile Antenna Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Kit contains one scissor top
bracket set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

page 4 of 4
August 6, 2019
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RADIO FREQUENCY SYSTEMS
The Clear Choice?®

PRODUCT DATASHEET
FDJ85020Q7-S1

ShareLite™ 555-806/824-960 MHz Diplexer with Auto DC Sense, Quad
configuration, 7/16 Connectors

The FDJ8 Series of diplexers are designed to enable feeder sharing between systems in the 555-
806 MHz range and in the 824-960 MHz range. RFS's innovative cavity filter design provides a
very low insertion loss of 0.2dB typical while keeping the product extremely compact and
lightweight. The usage of highly selective filters also guarantees a high isolation level of 50dB
between ports, to ensure an interference-free environment for any technology deployed. The
filter design also comprises of lightning protection for additional reliabiltiy. Designed to
withstand the most severe outdoor environments, it also features an IP67 class pretection with 2
vented enclosure to avoid any possible effects of condensation and pressure instability, thus
providing a long lasting, extremely reliable solution to any network.

FEATURES / BENEFITS

Quad unit for 4x4 MIMO use
Aulo DC Sense to prevent installation mistakes and eliminate the need for DC stops

Extremely Low Insertion Loss

High level of Rejection belween bands - Protection against interference
Extremely High Power Handling Capability

Very compacl & small size design - Easy installation and reduced tower joad
Exceplional reliability & environmental protection (1P-67)

Mounting hardware for Wall and Pole mount provided

QOOOOOLOO®

Technical Features

GENERAL SPECIFICATIONS
Product Type

Application

Configuration

Diptexer/Cross Band Combiner

600MHz, LTE700, Cellular 800,
GSMe00

Dual indoor/foutdoor

TESTING AND ENVIRONMENTAL
Temperature Range

Ingress Protection
Environmental

Lightning Protection

“C (°F)

4010 65 (-40 to 149)
1P &7

ETSI 300-019-2-4 Class 4 1E
EN/IEC61000-4-5 Level 4

ELECTRICAL SPECIFICATIONS MECHANICAL SPECIFICATIONS

Branch 1 2

RF Connectors 7/16 Female; 8 ports in, 4 ports oul
Frequency Range MHz 555-808 824-960 Waight kg b) 107 (236)
impsdanee! Shes 504 Sod Dimensions, H x W x D mm (in) 172 x 429 x 159 (6.8 x 16.9 x 6.3)
Frequency Band 600MHz, LTE700 cegg;rgg%o. Wall Mounting: With 4 screws (maximum

. 6mm diameter)

Insertion Loss a8 20typ 201yp Meusting Pole Mounting: With included clamp set
Group Delay Variation ns 00 00 40-110mm (1 57-4 33")
Group dalay ns <7 typ., 40 max <@ typ, 35 max
Rejection between bands dB 50 50
PIM at Common Port dBm (d8c) 52[; ggg é;i gg’g
Document Links Notes

External Link Reference

FDJ85020 SELECTION GUIDE:

Configuration Model Number Auto DC Sense

Connector Type

Dual FDJ85020D4-51 43-10 X
Dual FDJB5020D7-S1 776 X
Quad FDJB5020Q4-S1 4.3-10 X
Quad FDJ85020Q7-S1 7186 X

FDJ85020Q7-S1 REV: P2 REV DATE: January 3, 2017 www.rfsworld.com

All iInformalion contained 1n the present datasheet s subjecl (o confirmalion at ime of ordening Page 10f 3



PRODUCT DATASHEET RADIO FREQUENCY SYSTEMS
FDJ85020Q7-S1 The Clear Choice-*

NIE

ShareLite™ 555-806/824-960 MHz Diplexer with Auto DC Sense, Quad
configuration, 7/16 Connectors

- 136 54 -

242 35 17268
' - L
ui
L) ]

- 19276 -
- 429 169 b

i ]

168 66
159 63
]
L)
FDJ85020Q7-S1 REV: P2 " REV DATE: January 3, 2017 www.rfsworld.com

Al iInformation contained in the present datasheet is subject lo confirmation al ime of ordening Page 2 0f 3



PRODUCT DATASHEET RADIO FREQUENCY SYSTEMS
FDJ85020Q7-S1 The Clear Choice?*

JIE

ShareLite™ 555-806/824-960 MHz Diplexer with Auto DC Sense, Quad

configuration, 7/16 Connectors

Diplexer Auto DC Sense

FDJ85020D4-S1 and FDJ85020D4-S1A Models ONLY

Branch 1 Branch 2
555-806 MHz 824-960 MHz
Priority 1 (Highest) X
Priority 2 (Lowest) X

In case of more than one port supplying DC/AISG signal:

e Higher Priority will automatically bypass to/from the COM port

¢ Lower Priority will not pass

e DC-Block Jumper can be used if DC Should not be passed per logic above

Diplexer Mode (Near Antenna) Combiner Mode (Near BTS)
 DC Blocks provide a DC open circuit, will not pass COM
DC/AISG
e Antennas connected without a Bias-T provide a
DC short circuit, will not pass DC/AISG
e To turn on port after it has been shut off due to short,
reset unit by cycling the power H

| i | A
__|BRANCH 1 BRANCH 2 | [ —plie T 1B
Auto [ .
F DC Sense R | !BRANCH 1 BRANCH z! !

‘ i Standard Priority for Combiner Mode

=

COM
Standard Priority for Diplexer Mode

FDJ85020Q7-S1 REV: P2 REV DATE: January 3, 2017 www.rfsworld.com

All information contained in the present datasheel 1s subjecl o confirmation al kme of ordering Page 30(3



pata sHeer  DC Surge Protection for RRH/Integrated Antenna Radio Head
RYZDG-6a27-FF-48

Tower / Base / Rooftop

_

Raycap's flexible Tower, Base
Stations and Rooftop protection
and Distribution products
provide protection for up to 12
Remote Radio Heads/Integrated
Antennas. The solutions mitigate
the risk of damage due to
lightning and provide high levels
of availability and reliability to
radio equipment.

Mounting Bracket Included

—_— Features

Designed for distribution to 12 RRH circuits, DC power and fiber optics.

Alarms for moisture detection and intrusion

Digital Voltmeter with twelve (12) position switch to monitor each DC circuit

Power alarms for wiring anomalies and power disruptions

Employs the Strikesorb® 30-V1-2CHV Surge Protective Device (SPD) specifically
designed for the Remote Radio Head (RRH) installation environment and certified for use
in DC applications and at low DC operating voltages (48V)

The Strikesorb 30-V1-2CHV is a Class | SPD certified by VDE per the |IEC 61643-11

standard as suitable for installation in areas where direct lightning exposure is expected.
Strikesorb 30-V1-2CHV is able to withstand direct lightning currents of up to 5kA (10/350)
and induced surge currents of up to 60kA (8/20)

Provides very low let through / clamping voltage - unigue for a Class | product - as

it does not employ spark gaps or other switching elements. Strikesorb offers unigue
protection levels to the RRH equipment as well as the Base Band Units

RS485 communication link uses two (2) twisted pair (+ground) wires per hybrid cable,
and communicates ail voltage, boost system and alarm data

Patent pending design

Benefits

Distributes DC up to 12 Remote Radio Heads and connects up to 24 LC fiber pairs
Utilizes an IP 67 rated enclosure, also rated to NEBS and UL, allowing for indoor or
outdoor installation on a roof or tower top

Six total cable ports for cable access with custom configurable UL rated glands that
accommodate varying diameters of hybrid (combined power and fiber optic) or standard
cables with diameters up to 2" (will fit most standard 15/s" coax class cables), depending
upon port configuration

Lightweight aerodynamic design provides maximum flexibility for tower top installation

L _—— ————__]
© 2017 Raycap All rights reserved.

Strikesorb .
30-V1-2CHV

G02-01-033 170317

Raycap www.raycap.com



DC Surge Protection for RRH/Integrated Antenna Radio Head

RVZDC-6627-PF-48

Tower / Base / Rooftop

Electrical
Model Numbers
Nominal Operating Voltage

RVZDC-6627-PF-48
48 VDC

Nominal Discharge Current [I ]

20kA 8/20 ps

Maximum Surge Current [I

max]

B0KA 8/20 ps

Maximum Impulse (Lightning) Current per IEC 61643-11

5 kA 10/350 us

Maximum Continuous Operating Voltage [U,)

75VDC

Voltage Protection Rating (VPR) per UL 1449 4th Edition

400V

Protection Class as per IEC 61643-11

Class |

Power Alarm

cross polarity, short circuit, or power outage

Intrusion Sensor

microswitch

Moisture Sensor

infrared moisture detector

Strikesorb Module Type

30-V1-2CHV
Strikesorb modules installed to protect 12 Remote Radio Heads

Power Boost Ready
Mechanical
Suppression Connection Method

RS485 twisted pair connection available

Compression tug, #14 - #2 AWG (2 mm? - 33 mm?)

Fiber Connection Method

LC-LC Single mode

Pressure Equalizing Vent

Gore™ Vent

Environmental Rating P 67
Operating Temperature -40° C to +80° C
UV Resistant Yes

Dimensions (L x W x H)

12.6" x 16,5" x 29.5" [319mm x 420mm 749mm)]

Weight

System: 32 Ibs (14.51 kg)

Combined Wind Loading

150mph (sustained): 185 Ibs (823 N)

Strikesorb modules are compliant to the following Surge Protective Device (SPD) Standards

Standards

Product Diagram

[420]

16.5

= =

UL 1449 4" Edition, IEC 61643-11:2011, EN 61643-11:2012, IEEE C62.11,

IEEE C62.41.2, |[EEE C62.45

NEBS certified to: GR-63-CORE Issue 4, GR-1089-CORE Issue 6, GR-3108-CORE Issue 3,

GR-487-CORE Issue 4, GR-950-CORE Issue 1

A AN

A NN

A S

20 o IN
o . O

B
=
=

[749)
kj 29.5
< I
Z
Z
Z
|7

[mm]
inches

AWG=American Wire Gauge

G“US CG

Raycap

G02-01-033 170317



SAMSUNG

Dual-Band Radio Unit

700/850MHz (B13/B5)
RFVOIU-D2A

Samsung’s RFV0O1U-D2A is a compact remote Radio Unit (RU) designed for deployments
that require flexibility in installation and rapid onlining, without compromising on coverage,

capacity or operational expenses.

Features and Benefits

e Dual-band support for broad frequency coverage
e Minimal footprint reduces site costs

e Rapid, easy installation

o Flexibly deployable in any location

e Remote RF monitoring capability

e Convection cooled, silent operation

The RFV01U-D2A RU targets dual-band support across Band
13 (700MHz) and Band 5 (850MHz), making it an ideal
product for broad coverage footprints across multiple
common low-end, long-range frequencies.

The RU handles all Radio Frequency (RF) processing in a
single, compact unit, and is designed to interface via CPRI
with Samsung’s CDU baseband offerings, in both distributed-
and central-RAN configurations.

In addition to its minimal footprint and ease of installation,
the RU is also designed to reduce cost of ownership through
its integrated spectrum analyzer, which allows for remote RF
monitoring, greatly reducing the need for on-site maintenance
visits.

Key Technical Specifications

Duplex Type: FDD
Operating Frequencies:
B13: DL(746-756MHz)/UL(777-787MHz)
B5: DL(869-894MHz)/UL(824-849MHz)
Instantaneous Bandwidth: 10MHz(B13) + 25MHz(B5)
RF Chain: 4T4R/2T4R/2T2R
Output Power: Total 320W
DU-RU Interface: CPRI (10Gbps)
Dimensions: 380 x 380 x 207mm (29.9L)
Weight: 31.9kg
Input Power: -48V DC
Operating Temp.: -40 - 55°(w/o solar load)
Cooling: Natural convection



SAMSUNG

Dual-Band Radio Unit

AWS/PCS (B66/B2)
RFVOIU-DIA

Samsung’s RFV01U-D1A is a compact remote Radio Unit (RU) designed for deployments
that require flexibility in installation and rapid onlining, without compromising on coverage,

capacity or operational expenses.

Features and Benefits

e Dual-band support for broad frequency coverage

e Minimal footprint reduces site costs

e Rapid, easy installation

¢ Flexibly deployable in any location

e Remote RF monitoring capability

e Convection cooled, silent operation

¢ Built-in Broadcast Auxiliary Services (BAS) filter
ensures compliant AWS operation without impacting
footprint

The RFV01U-D1A RU targets dual-band support across Band
66 (AWS) and Band 2 (PCS), making it an ideal product for
broad coverage footprints across multiple common mid-range
frequencies.

The RU handles all Radio Frequency (RF) processing in a
single, compact unit, and is designed to interface via CPRI
with Samsung’s CDU baseband offerings, in both distributed-
and central-RAN configurations.

In addition to its minimal footprint and ease of installation,
the RU is also designed to reduce cost of ownership through
its integrated spectrum analyzer, which allows for remote RF
monitoring, greatly reducing the need for on-site maintenance
visits.

Key Technical Specifications

Duplex Type: FDD
Operating Frequencies:
B66: DL(2,110-2,180MHz)/UL(1,710-1,780MHz)
B2: DL(1,930-1,990MHz)/UL(1,850-1,910MHz)
Instantaneous Bandwidth:
70MHz(B66) + 60MHz(B2)
RF Chain: 4T4R/2T4R/2T2R
Output Power: Total 320W
DU-RU Interface: CPRI (10Gbps)
Dimensions: 380 x 380 x 255mm (36.8L)
Weight: 38.3kg
Input Power: -48V DC :
Operating Temp.: -40 - 55°(w/o solar load)
Cooling: Natural convection
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Report Date: May 20, 2019

Client: On Air Engineering, LLC
88 Foundry Pond Road
Cold Spring, NY 10516
Attn: David Weinpahl, P.E.
(201) 456-4624

Structure: Existing 140-ft Self Support Tower
Verizon Site Name: Cheshire North 2 CT

Mount Type: (3) 12.5 Foot Sector Frames

Site Address: 705 West Johnson Ave

City, County, State: Cheshire, New Haven County, CT
Latitude, Longitude: 41.555847, -72.917208

PJF Project: A42919-0008.003.8191

Paul J. Ford and Company is pleased to submit this “Mount Structural Modification Report”. The purpose of
this analysis is to determine if the mount has sufficient capacity to support the equipment described herein. Analysis
of the existing supporting tower structure is to be completed by others and therefore is not part of this analysis. Analysis
of the antenna mounting system as a tie-off point is not part of this document.

Analysis Criteria:
Reference Standard: 2018 Connecticut State Building Code with the ANSI/TIA-222-G-2005 Standard,

“Structural Standard for Antenna Supporting Structures and Antennas”, with ANSI/TIA-
222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda per Exception #5 of Section
1609.1.1.

Ultimate Wind Speed: 135 mph 3-second gust wind speed without ice

Nominal Wind Speed: 105 mph 3-second gust wind speed without ice

Ice Wind Speed: 50 mph 3-second gust wind speed with 0.75” ice

IBC Site Criteria: Risk Category III, Topographic Category 1, Exposure Category C

Summary of Analysis Results:
Antenna Mount: 94.1% SUFFICIENT*
*Sufficient upon completion of the modifications listed in the ‘Recommendations’ section of this report.

We at Paul 1. Ford and Company appreciate the opportunity of providing our continuing professional services to
you and On Air Engineering, LLC. If you have any questions or need further assistance on this or any other projects

please give us a call. o
Respectfully Submitted by:
Paul 1. Ford and Company

Angela Sade, EI 55_; - 3
Structural Designer %% No. PEN 22731 -" °°,§
asage@pauliford.com ), S. ’w,,, /cs"sgg.- fﬁ;
fﬂNAL
“"Hmmw““
Columbus 5 Orlando
’ .
250 E Broad §t, Svite 600 ( @ MAY 2 1 2019 1801 Lee Rd, Suite 230

Columbus, OH 43215 Years Winter Park, FL 32789
Phone 614.221.6679 Phone 407.898.9039

Foundedin 1945 www.PaullFord.com 100% Employee Owned
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1) INTRODUCTION

The existing mounts under consideration are (3) 12.5 Foot Sector Frames installed at the 137’ elevation on a 140
Self Support tower. The existing mounts were estimated based on photos and models of previously analyzed mounts
of similar type.

2) ANALYSIS CRITERIA

This analysis has been performed in accordance with the 2018 Connecticut State Building based upon an ultimate
3-second gust wind speed of 135 mph converted to a nominal 3-second gust wind speed of 105 mph per section
1609.3.1 as required for use in the ANSI/TIA-222-G-2005 Standard, “Structural Standard for Antenna Supporting
Structures and Antennas”, with ANSI/TIA-222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda per Exception #5
of Section 1609.1.1. and 50 mph with 0.75 inch ice thickness. Risk Category III, Exposure Category C and
Topographic Category 1 with a maximum Topographic Factor, Kzt, of 1.00 were used in this analysis.

In addition, the mounts have been analyzed for various live loading conditions consisting of a 250-pound man live
load applied individually at the midpoint and cantilevered ends of horizontal members as well as a 250-pound man
live load applied individually at mount pipe locations using a 3-second wind speed of 30 mph.

Table 1 — Equipment Configuration

Mounting Center !.ine '
Level (feet) Elevation Quantity Manufacturer Model Status Mount Type
(feet)
1 Raycap RVZDC-6627-PF-48 Tower Mounted
6 Andrew JAHH-65B-R3B
3 Commscope BSAMNT-SBS-2-2 Proposen
3 RFS Celwave FDJ]85020Q4-S1
137 138 +/- 3 Samsung B2/B66A RRH-BR049 (3) 12.5" Sector

3 Samsung B5/B13 RRH-BR04C Frames
3 DB-Products DB854DG65ESX Existing
3 Antel BXA-70063-6CF-750MHZ | Equipment to
6 Antel LPA-185080-12CF-2 be removed

Founded in 1965 www.PaulJFord.com 100% Employee Owned
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3) ANALYSIS PROCEDURE

Table 2 — Documents Provided

Document Remarks Reference Source

Site Photos Dated 04/29/2019 - On Air
Construction Drawings Verizon, 05/01/2019 CHESHIRE NORTH 2 CT On Air
Radio Frequency Data Sheet Verizon, 04/30/2019 785843 On Air

3.1) Analysis Method

RISA-3D (version 15.0.4), a commercially available analysis software package, was used to create a
three-dimensional model of the mount and calculate member stresses for various loading cases. Selected

output from the analysis is included in Appendix C.

3.2) Assumptions

1)
2)

3)

9)

5)

6)
7)

The analysis of the existing self support tower or the effect of the mount attachment to the
tower is not within the current scope of work.

The antenna mounting system was properly fabricated, installed and maintained in good
condition, twist free and plumb in accordance with its original design and manufacturer’s
specifications and all bolts are tightened as specified by the manufacturer and AISC
reguirements.

The configuration of antennas, mounts, and other appurtenances are as specified in Table 1.
All member connections bave been designed to meet or exceed the load carrying capacity of the
connected member unless otherwise specified in this report. All U-Bolt connections have been
properly tightened. This analysis will be required to be revised if the existing conditions in the
field differ from those shown in the above referenced documents or assumed in this analysis. No
allowance was made for any damaged, missing, or rusted members.

Steel grades have been assumed as follows:

a) Channel, Solid Round, Angle, Plate, Unistrut ASTM A36 (GR 36)
b) Pipe ASTM A53 (GR 35)
¢) HSS (Rectangular) ASTM 500 (GR B-46)
d) HSS (Round) ASTM 500 (GR B-42)
e) Connection Bolts ASTM A325

f) Threaded Rods ASTM F1554 (GR 36)
g) U-Bolts SAE 7429 (GR2)

Proposed equipment is to be installed in the locations specified in Appendix A. Any changes to
the proposed equipment locations will render this report invalid.

Mount has been modeled based on the photographs referenced in Table 2. Member
information and dimensions not provided have been assumed based on previous expetience
with similar mounts. No guarantee can be made as to the accuracy of these assumplions

without a complete mount mapping.

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

Founded in 1945

www.PaullFord.com 100% Employee Owned
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(3) 12.5 Foot Sector Frames Page 5
4) ANALYSIS RESULTS
Table 3 — Mount Component Capacity
Notes Component % Capacity Pass / Fail
1,2 Mount Pipes 52.6 Pass
1,2 Face Horizontal 75.6 Pass
1,2 Standoff Members 94.1 Pass
1,2 Kick-Brace 44.6 Pass
1,2 Bracing Members 59.7 Pass
1,2 Tie Back 47.4 Pass
Mount to Tower Connection
1,2 (bolts/welds) 123 Pass
Mount Rating (max from all components) = 94.1%

Notes:

1.  See additional documentation in “Appendix C — Software analysis Output” for calculations supporting the % capacity consumed.

2. All sectors are typical,

4.1) Recommendations

e Rotate Beta sector frame to match antenna azimuths prior to installation of modification kit and proposed

loading.

e Install SiteProl SFS-V-L Sector Frame Stabilizer Kits or EOR approved equivalent on existing 2.55TD
(2.875” 0.D x 0.203") horizontal pipe face. Refer to “Appendix D — Supplemental Modification
Information” for additional information and clarification. If the assumed member is smailer than what is
specified, contractor shall notify EOR immediately.

e Replace existing mount pipes with 8-ft long, P2.5 STD (2.88" O.D. x 0.189") mount pipes where required.
See Appendix A/D for details.

Foundedin 1965

www.PaulJFord.com

100% Employee Owned




PIF A42919-0008.003.8191 Cheshire North 2 CT May 20, 2019
(3) 12.5 Foot Sector Frames Page 6

1)

2)

3)

4)

3)

STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING
SERVICES ON EXISTING MOUNTS BY PAUL J. FORD AND COMPANY

It is the responsibility of the client to ensure that the information provided to Paul J. Ford and Company is
accurate and compiete. Paul J. Ford and Company will rely on the accuracy and completeness of such
information in performing or furnishing services under this project.

If the existing conditions are not as represented on the referenced drawings and/or documents, Paul J. Ford
and Company should be contacted immediately to evaluate the significance of the deviation.

The mount has been analyzed according to the minimum design loads recommended by the Reference
Standard. If additional design loads are required, Paul J. Ford and Company should be made aware of this
prior to the start of the project.

The standard of care for all Professional Engineering Services performed or furnished by Paul J. Ford and
Company under this project will be the skill and care used by members of the Consultant’s profession practicing
under similar circumstances at the same time and in the same locality.

All Services are performed, results obtained, and recommendations made in accordance with generally accepted
engineering principles and practices. Paul J. Ford and Company is not responsible for the conclusions, opinions
and/or recommendations made by others based on the information supplied herein.

********************************************************************************************

Foundedin 1945 www.PaullFord.com 100% Employee Owned
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WIRE FRAME AND RENDERED MODELS
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mount pipe

Proposed: (typ. on all sectors)
- (2) Commscope JAHH-65B-R3

- (1) Commscope BSAMNT-SBS-2-2
installed on proposed 8-ft long P2.5STD

Proposed: (typ. on all sectors)
- (1) Samsung B2/B66A RRH-BR049

Proposed: (typ. on all sectors)
- (1) Samsung B5/B13 RRH-BR04C

- (1) RFS Celwave FDJ85020Q4-S1
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Envelope Only Solution
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APPENDIX B

SOFTWARE INPUT CALCULATIONS
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APPENDIX C

SOFTWARE ANALYSIS OUTPUT
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Company : Paul J. Ford and Company May 21, 2019

" Designer : AMS 2:58 PM
R Job Number : 42919-0008.003.8191 Checked By:

Model Name : On Air- Cheshire North 2 CT

(Global) Model Settings

Display Sections for Member Calcs 5

Max Internal Sections for Member Calcs 97

Include Shear Deformation? Yes

Increase Nailing Capacity for Wind? Yes

Include Warping? Yes

Trans Load Btwn Intersecting Wood Wall? |Yes

Area Load Mesh (in*2) 144

Merge Tolerance (in) 12

P-Delta Analysis Tolerance 0.50%

Include P-Delta for Walls? Yes

Automatically lterate Stiffness for Walls? No

Max lterations for Wall Stiffness 3

Gravity Acceleration (in/sec’2) 386.4

Wall Mesh Size (in) 12

Eigensolution Convergence Tol. (1.E-) 4

Vertical Axis Y

Global Member Orientation Plane XZ

Static Solver Sparse Accelerated
Dynamic Solver Accelerated Solver
Hot Rolled Steel Code AISC 14th(360-10): LRFD
Adjust Stiffness? Yes(lterative)
RISAConnection Code None

Cold Formed Steel Code None

Wood Code None

Wood Temperature < 100F

Concrete Code None

Masonry Code None

Aluminum Code None - Building
Stainless Steel Code AISC 14th(360-10): ASD
|Adjust Stiffness? Yes(lterative)
Number of Shear Regions 4

Region Spacing Increment (in}) 4

Biaxial Column Method Exact Integration
Parme Beta Factor (PCA) .65

Concrete Stress Block Rectangular

Use Cracked Sections? No

Use Cracked Sections Slab? Yes

Bad Framing Warnings? No

Unused Force Warnings? No

Min 1 Bar Diam. Spacing? No

Concrete Rebar Set REBAR SET ASTMAG615
Min % Steel for Column 1

Max % Steel for Column 0

RISA-3D Version 17.0.2 _ [G:\...\...\...\...\0008.003.8191_MDD\RISA\42919-0008_Wind.r3d] Page 1



Company : Paul J. Ford and Company May 21, 2019

" Designer : AMS 2:58 PM
IRI Job Number : 42919-0008.003.8191 Checked By:

Model Name : On Air- Cheshire North 2 CT

(Global) Model Settings, Continued

Seismic Code None
Seismic Base Elevation (in) Not Entered
Add Base Weight? No
CtX 0
CtZ 0
T X (sec) Not Entered
T Z (sec) Not Entered |
R X 1 - |
RZ 1 |
=]
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Them (\...Density[k/... Yield[ksi] Ry Fulksi] Rt
1 A992 29000 | 11154 3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 | 11154 3 .65 .49 36 1.5 58 1.2
3 A572 Gr.50 29000 | 11154 .3 .65 49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 | 11154 3 .65 527 42 14 58 1.3
5 A500 Gr.B Rect 29000 | 11154 3 .65 527 46 1.4 58 1.3
6 A53 Gr.B 29000 | 11154 3 .65 .49 35 1.6 60 1.2
| 7 A1085 29000 | 11154 3 .65 49 50 1.4 65 1.3
Member Primary Data
Label | Joint J Joint K Joint _Rotate(de... Section/Shape Type _ Design List _Material Design Rules
[ 1 M1 N1 N3 PIPE 2.5 None None  |A53GrB | Typical
| 2 M2 N2 N4 PIPE 2.5 - None None A53 Gr.B | Typical
[ 3 M3 N7 N8 1SR None None  |A36 Gr.36| Typical
4 M4 N5 N6 1SR None None |A36 Gr.36| Typical
5 M5 N5 N8 5/8 SR None None  |A36 Gr.36| Typical
6 M6 N11 N9 PIPE 2.5 None None A53 Gr.B | Typical
7 M7 N12 N10 PIPE 2.5 None None A53 Gr.B | Typical
8 M8 N14 N13 PIPE 2.0 None None A53 Gr.B | Typical
9 M9 N16 N15 PIPE 2.0 None None A53 GrB | Typical
10 M10 N4 N3 PIPE 2.0 None None A53 Gr.B | Typical
11 M11 N18 N17 PIPE 2.0 None None A53 Gr.B | Typical
12 M12 N20 N19 PIPE 2.0 None None A53 Gr.B | Typical
13 M13 N23 N21 RIGID None None RIGID | Typical
14 M14 N24 N22 RIGID None None RIGID | Typical
15 C1 N26 N25 PIPE 2.0 None None A53 Gr.B | Typical
16 M16 N29 N27 RIGID None None RIGID | Tyvpical
17 M17 N30 N28 RIGID None None RIGID | Typical
18 Cc2 N32 N31 PIPE 2.0 None None A53 Gr.B | Typical
19 M19 N35 N33 RIGID None None RIGID | Typical
20 M20 N36 N34 RIGID None None RIGID | Typical
21 M22 N41 N39 RIGID None None RIGID | Typical
22 M23 N42 N40 RIGID None None RIGID | Typical
23 C4 N44 N43 PIPE 2.0 None None A53 Gr.B | Typical
24 M25 N45 N46 PIPE 1.5 None None A53 Gr.B | Typical
25 C3 N60 N59 PIPE 2.5 None None AS3 Gr.B | Typical
26 M28 N51 N50 90 L2.5x2.5x3 None None |A36 Gr.36] Typical
27 M29 N52 N50 180 L2.5x2.5x3 | None None |A36 Gr.36] Typical

e —
RISA-3D Version 17.0.2 [G:\...\...\...\..\0008.003.8191_MDD\RISA\42919-0008_Wind.r3d] Page 2
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: Paul J. Ford and Company

May 21, 2019

" Designer : AMS 2:58 PM
I I I R IS Job Number : 42919-0008.003.8191 Checked By:
©irereoer covna  Model Name @ On Air- Cheshire North 2 CT
Member Advanced Data
Label | Release J Release | Offsetfin] J Offset{in] _T/C Only Physical Defl Rat...Analysis ... Inactive Seismic..
1 M1 Yes [** NA ** None
2 M2 Yes [** NA ** None
3 M3 BenPIN | BenPIN Yes [** NA ** None
4 M4 BenPIN | BenPIN Yes [** NA ** None
5 M5 BenPIN | BenPIN Yes [** NA ** None
6 M6 Yes [** NA ** None
7 M7 Yes [** NA ** None
8 M8 Yes [** NA ** None
9 M9 Yes [** NA ** None
10 M10 Yes [** NA ** None
11 M11 Yes [** NA ** None
12 M12 Yes [** NA ** None
13 M13 000X00 Yes [** NA ** None
14 M14 000X00 Yes [ NA ** None
15 C1 Yes [** NA ** None
16 M16 000X00 Yes [** NA ** None
17 M17 000OX00 Yes [** NA ** None
18 C2 Yes [** NA ** None
19 M19 000X00 Yes [** NA ** None
20 M20 000X00 Yes [** NA ** None
21 M22 000X00 Yes [** NA ** None
22 M23 000X00 Yes [** NA** None
23 c4 Yes [** NA ** None
24 M25 BenPIN Yes [** NA ** None
25 C3 Yes [** NA ** None
26 M28 BenPIN Yes [** NA ** None
27 M29 BenPIN Yes [** NA ** None
Hot Rolled Steel Design Parameters
Label Shape  Lengthfin]__Lbyyin] Lbzz[in] Lcomp top[in]Lcomp botfin] L-torqu... Kyy Kzz Cb _ Function
1 M1 PIPE 2.5 36 Lateral
2 M2 PIPE 2.5 36 Lateral
3 M3 1SR 30 Lateral
4 M4 1SR 30 Lateral
5 M5 5/8 SR 142.426 Lateral
6 M6 PIPE 25| 150 Lateral
7 M7 PIPE 25| 150 Lateral
8 M8 PIPE_2.0 30 Lateral
9 M9 PIPE 2.0 30 Lateral
10 M10 PIPE 2.0 30 Lateral
1 M11 PIPE 2.0 30 Lateral
12 M12 PIPE 2.0 30 Lateral
13 C1 PIPE 2.0 96 Lateral
14 Cc2 PIPE_2.0 96 Lateral
15 C4 PIPE 2.0 96 Lateral
16 M25 PIPE 1.5| 120 Lateral
17 C3 PIPE 2.5 96 Lateral
18 M28 |L2.5x2.5x3| 72 Lateral
19 M29 |L2.5x2.5x3| 72 Lateral
RISA-3D Version 17.0.2 [G:\...\..\...\..\0008.003.8191_MDD\RISA\42919-0008_Wind.r3d] Page 3




Company : Paul J. Ford and Company May 21, 2019
*  Designer : AMS 2:58 PM
IIRISA Job Number : 42919-0008.003.8191 Checked By:
e cour, Model Name  : On Air- Cheshire North 2 CT
Basic Load Cases
BLC Description Category X Gravity Y Gravity _Z Gravity _ Joint Point _ Distributed Area(Me... Surface(P...
1 Dead None -1.1 10
2 Live None
3 Wind 0 None 20 38
4 Wind 30 None 20 38
5 Wind 60 None 20 38
6 Wind 90 None 20 38
7 Wind 120 None 20 38
8 Wind 150 None 20 38
9 Ice Load None 10 19
10 Ice 0 None 20 38
11 Ice 30 None 20 38
12 Ice 60 None 20 38
13 Ice 80 None 20 38
14 lce 120 None 20 38
15 Ice 150 None 20 38
16 Lm None 1
17 Lv None 1
Load Combinations
Description S. P.S.B.Fa.B.Fa. B..Fa.B..Fa. B.Fa.B.Fa.B.Fa.B. Fa.B.Fa.B.Fa.
1 14D ves Y[ [1]1.4
2 12D+16L Yes| Y 1]1.2/2[1.6
3 12D+1.6Wo @0 [Yes Y 111.213 116
4 | 12D+1.6Wo @30 Yes|Y 1]1.2/4 1.6
5 | 1.2D+1.6 Wo @60 [Yes|Y 1012/5/1.6
6 | 1.2D+1.6 Wo @90 [Yes|Y 1[1.2]6[16
7 112D+ 1.6 Wo @ 120 [Yes| Y 111217116
8 [1.2D+1.6 Wo @ 150 [Yes| Y 111.2/8 [1.6
9 [1.2D+1.6 Wo @ 180 \Yes| Y 111.2[3]-1.6
10 [1.2D + 1.6 Wo @ 210 [Yes| Y 11.2/4 16
11 (1.2 D+ 1.6 Wo @ 240 [Yes| Y 11125 1.6
12 [1.2D + 1.6 Wo @ 270 [Yes| Y 111.2/6 1.6
13 [ 1.2 D + 1.6 Wo @ 300 Yes Y 1[1.2]71-1.6
14 | 12D + 1.6 Wo @ 330 [Yes| Y 111.2/8 |-1.6
15 [1.2D+1.0Di+1.0Wi@O0 [Yes| Y 111219 1 [10] 1
16 |1.2D +1.0Di + 1.0 Wi @ 30Yes| Y 11121911 [11] 1
17 [1.2D + 1.0 Di + 1.0 Wi @ 60)es| Y 1112191 [12] 1
18 [1.2D +1.0Di+ 1.0 Wi @ 90)es| Y 1121911 13| 1
19 12D +10Di+1.0Wi @ 1..Yes| Y 111.2]91 1 [14] 1
20 12D +1.0Di+1.0Wi@1..lYes| Y 1112/9] 1 |15/ 1
21 12D +1.0Di+1.0Wi@1..)Yes| Y 11121911 110l -1
20 [12D+1.0Di+1.0Wi@2..)Yes| Y 1112191 11| 1
23 12D +1.0Di+1.0Wi @ 2..Yes| Y 11121911 [12] 1
24 [12D+1.0Di+1.0Wi@2..)Yes| Y 1112/9] 1 13| 1
25 12D +1.0Di+ 1.0 Wi @ 3..)Yes| Y 1112191 14| 1
26 1.2D+1.0Di+1.0Wi@3..Yes| Y 1112l91 1 [15] 1
27 12D +1.5Lm+ 1.0 Wm @.[Yes| Y 111.2|3 [[111]16/1.5
28 12D +15Lm+ 1.0 Wm @.Yes| Y 111214 [111/16l15
29 1.2D+15Lm+ 1.0 Wm @.Yes| Y 111.215 1.1111611.5
30 12D +15Lm+ 1.0 Wm @.Nes| Y 11216 [.111116]1.5
341 12D +1.5Lm+ 1.0 Wm @.}Yes| Y 11217 [.111]16]1.5
32 [1.2D+1.5Lm+ 1.0 Wm @.Yes| Y 111.2|8 |.111[16/1.5
33 [12D+15Lm+ 1.0 Wm @.Yes| Y 1(1.213 F11116]/1.5
34 [1.2D+1.5Lm+ 1.0 Wm @.JYes| Y 111.2]4 F11116[1.5
35 [1.2D +1.5Lm+ 1.0 Wm @.Yes| Y 111215 F11116]1.5

RISA-3D Version 17.0.2

[G:\...\...\..\..\0008.003.8191_MDD\RISA\42919-0008_Wind.r3d]

Page 4



Company : Paul J. Ford and Company May 21, 2019

Designer : AMS 2:58 PM
IRI Job Number  : 42919-0008.003.8191 Checked By:

Model Name : On Air- Cheshire North 2 CT

|
I

Load Combinations (Continued)

Description S.P.S.B.Fa.B.Fa.B.Fa.B. Fa B Fa.B. Fa.B.Fa.B.Fa.B.Fa.B.Fa.
36 [1.2D +1.5Lm + 1.0 Wm @.Yes| Y 1]1.2[ 6 F-11116]1.5
37 1.2D+15m+10Wm@.Jves| Y | [1[1.2[7 F11116[1.5
38 1.2D+15m+1.0Wm@Nes Y| [1[1.2]8 F11116[1.5
39 12D+15Lv  es[Y[ [1]1.2[17[15

Envelope Joint Reactions
Joint Xfbl  LC Y] LC Zfb]l LC MX[kfl LC  MY[kft] LC MZ[kf] LC

1 N1 max| 1141.789 | 11 | 1836.78 | 20 | 965.552 | 3 0 39 0 39 0 39
2 min [-1172.494 | 5 | 71.065 |14 -4009.535| 21 0 1 0 1 0 1
3 N2 max | 882.677 | 3111252.667 |20 |3491.672| 21 0 39 0 39 0 39
4 min | -803.635 | 13| -19.682 | 13 | 689.204 | 14 0 1 0 1 0 1
5 N46 max| 367.991 | 5 | 74.369 |22 1581.266| 5 0 39 0 39 0 39
6 min | -356.193 [ 11| -35.96 | 5 |-1578.17 | 11 0 1 0 1 0 1
7 N50 max | 2502.216 | 13 | 981.892 | 13 | 2211.42 | 14 0 39 0 39 0 39
8 min |-2497.313| 7 |-708.962 | 8 -2040.709| 8 0 1 0 1 0 1
9 Totals:  |max| 2483.608 | 11 [3156.385| 25 |3340.957 | 3

10 min [-2483.588 | 5§ 11022.278| 7 [-3340.954] 9

Envelope AISC 14th(360-10): LRFD Steel Code Checks

Member Shape _ Code Check Loc[in] LC___ Shear Check _Locfin] Dir LC phi*Pnc .. phi*Pnt [.. phi*Mn y..phi"Mn z..Cb__Eqn

1 M1 PIPE 2.5 .941 36 |5 129 3 19/47114.0..] 50715 | 3.596 | 3.596 [1...H1-1b
2 M6 PIPE 25| .756 75 |5 .398 75 5 [14558.7..] 50715 | 3.596 | 3.596 |1... H3-6

3 M2 PIPE 25| .698 36 131 .123 33 19/47114.0..| 50715 | 3.596 | 3.596 [2...H1-1b
4 M7 PIPE 2.5 685 75 |7 317 75 5 [14558.7..) 50715 | 3.596 | 3.596 |1... H3-6

5 M11 PIPE 2.0( .597 0 |7 .281 30 5[29810.2../ 32130 | 1.872 | 1.872 12..H1-1b
6 M5 5/8 SR 569 2121317 .125 0 51878.5648/9946.8| .097 | .097 [1..:H1-1a
7 C3 PIPE 25| .526 45 |8 .222 45 7 /30038.4..; 50715 | 3.596 | 3.596 |1...H1-1b
8 M10 PIPE 20| .505 30 13 A74 30 7[29810.2..| 32130 | 1.872 | 1.872 2., H3-6

9 M25 PIPE 1.5| .474 [61.25|5 .010 120 | [24/4596.687|23593.5 1.105 | 1.105 [1..iH1-1a
10 M12 PIPE 2.0| .465 30 |5 .189 15 5/29810.2..| 32130 | 1.872 | 1.872 1..H1-1b
11 M29 L2.5x2.5x3 446 72 |14 .040 72 |z|5/9122.082)29192.4) .873 | 1.897 [2... H2-1

12 M9 PIPE 2.0 .318 30 21 .072 0 14/29810.2..] 32130 | 1.872 | 1.872 [2..1H1-1b]
13 C1 PIPE 20| .315 45 |8 .094 45 10/14916.0..| 32130 | 1.872 | 1.872 [1..iH1-1b
14 M28 L2.5x2.5x3 .247 72 13 .020 72 |y [9(9122.082129192.4] .873 | 1.908 [2... H2-1

15 M8 PIPE 20| .131 0 21 .044 0 8 [29810.2..] 32130 | 1.872 | 1.872 2.}H1-1b
16 M4 1SR A17 30 120 .509 0 5[119234...25446.8.. 424 | .424 [1...H1-1b"
17 M3 1SR 116 30 19 .235 0 7119234..125446.8..| 424 | 424 |1..H1-1b
18 Cc2 PIPE 2.0| .093 45 |5 .192 45 11/14916.0.. 32130 | 1.872 | 1.872 1..iH1-1b
19 C4 PIPE 20| .081 45 |9 .065 45 14/14916.0.., 32130 | 1.872 | 1.872 |1..}H1-1b

———————————————————————————————————————————
_— N

RISA-3D Version 17.0.2 [G:\...\...\...\..\0008.003.8191_MDD\RISA\42919-0008_Wind.r3d] Page 5
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ASCE

AMER(CAN SOCIETY OF CVIL ENGINEERS

ASCE 7 Hazards Report

Address: Standard: ASCE/SEI7-10  Elevation: 139.44 ft (NAVD 88)
No Address at This Risk Category: Il Latitude: 41.557975
Location Soil Class: D - Stiff Soil Longitude: -72.918239

Ernial

A
anzatins )

_fl'-l k

Wind
Results:

Wind Speed: 132 VmthBS mph Per Jurisdiction

10-year MRI 76 Vmph

25-year MRI 86 Vmph

50-year MRI 92 Vmph

100-year MRI 99 Vmph

ASCE/SEI 7-10, Fig. 26.5-1B and Figs. CC-1-CC-4, incorporating errata of
March 12, 2014

Mon May 06 2019

Data Source:

Date Accessed:

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds
correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability =
0.000588, MRI = 1,700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be
protected against wind-borne debris.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind
conditions.

Page 1 of 2 Mon May 06 2019

https:/fasce7hazardiool.online/



ASCE

AMERICAN SOCETY OF CIVIL ENGINEERS
Ice
Results:
Ice Thickness: 0.75 in.
Concurrent Temperature: 15F
Gust Speed: .~ 50 mph
Data Source: Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8
Date Accessed: Mon May 06 2019

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been exirapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or spensorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

hitps:/fasce7hazardtool.online/ Page 2 of 2 Mon May 06 2019



PIF A42919-0008.003.8191 May 20, 2019
(3) 12.5 Foot Sector Frames Cheshire North 2 CT

APPENDIX D

SUPPLEMENTAL MODIFICATION INFORMATION

Founded in 1965 www.PaulJFord.com 100% Employee Ownhed



{ ' MODIFICATION DRAWING 1 OF 2

SITEPRO1 PRK-SFS-L

REPLACE EXISTING MOUNT
PIPE WITH 8-FT LONG
P2.5STD MOUNT PIPE

NOTE:
Rotate Beta sector frame to match antenna azimuths prior to instaliation of
modification kit and proposed loading

Paul J. Ford and Company SK-8

AMS On Air- Cheshire North 2 CT May 21, 2019 at 3:08 PM

42919-0008.003.8191 42919-0008_Wind.r3d




'MODIFICATION DRAWING 2 OF 2|

Envelope Only Solution

SK-9

Paul J. Ford and Company

AMS

On Air- Cheshire North 2 CT

May 20, 2019 at 11:46 AM

42919-0008_Wind.r3d

42919-0008.003.8191



PJF A42919-0008.003.8191 May 20, 2019
(3) 12.5 Foot Sector Frames Cheshire North 2 CT

APPENDIXE

MANUFACTURER DRAWINGS
(FOR REFERENCE ONLY)

Founded in 1945 www.PaulJFord.com 100% Employee Owned
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Town of Cheshire, Connecticut - Assessment Parcel Map

Parcel: 00001900 Location: 705 W JOHNSON AVE

T NV F

16~

| | 4706
/ /  19.96 Ac. 15
¥ 5.2 Ac

Map Produced: April 2019

Approximate Scale: 1 inch = 182 feet
Disclaimer: This map is for informational purposes only All information is subject to
g e D AL . verification by any user. The Town of Cheshire and its mapping

-::—:— contractors assume no legal rosponsibility for the information contained herein,

Feet



The Assessor’s office is responsible for the maintenance of records on the ownership of properties.
Assessments are computed at 70% of the estimated market value of real property at the time of the last
revaluation which was 2018.

R T oWNn 0 f Cheshire

S The bedding plant cap rital of Connecticut

Information on the Property Records for the Municipality of Cheshire was last updated on 10/23/2019.

Property Summary Information
Parcel Data And Values Building Outbuildings Sales

Parcel Information

Location; 705 W JOHNSON AVE Property Use:  Office Primary Use:  Office Building
Unique ID: 00001900 Map Block 216 Acres: 19.96
Lot:
Zone: -2 Volume / 2227/0294 Developers 173230
Page: Map / Lot:
Census: 3432

Value Information

Appraised Value Assessed Value
Land 646,393 452,470
Buildings 2,503,627 1,752,540

Detached Outbuildings 133,450 93,420



Total

Appraised Value Assessed Value
3,283,470 2,298,430

Owner's Information

Owner's Data

CONN LIGHT & POWER CO
P O BOX 270
HARTFORD (T 06141

Back To Search (JavaScript:window.history.back(1);)
Print View (PrintPage.aspx?towncode=025 &uniqueid=00001900)

Information Published With Permission From The Assessor
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