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Via Hand Delivery

S. Derek Phelps
Executive Director

Connecticut Siting Council

10 Franklin Square
New Britain, CT 06051

EM-VER-062-100202 INNETH C. BALDWIN
J Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
J | Fax(860) 275-8299
viAL 1y /[ kbaldwin@re.com
"Direct (860) 275-8345

February 2, 2010

Re:  Notice of Exempt Modification — Antenna Swap
265 Benham Street, Hamden, Connecticut

Dear Mr. Phelps:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains
wireless telecommunications antennas at the 63.5-foot level on an existing 65-foot
roof-top tower at the above-referenced address. The tower and underlying property
are owned by Apostles of the Sacred Heart of Jesus, Inc. The Council approved
Cellco’s shared use of the existing tower in 2000 through its approval of EM-VER-
062-000922. Cellco now intends to modify its installation by replacing six (6) of its
cellular antennas with four (4) model DB844G65ZAXY and two (2) model APL
866513 cellular antennas. Cellco also intends to install two (2) model LNX-6514DS-
T4M and one (1) P65-16-XL-2 LTE antennas, for a total of fifteen (15) antennas, all

: at the same 63.5-foot level on the tower. Attached behind Tab 1 are the specifications
R@ for the proposed replacement antennas.

Law Offices

Please accept this letter as notification pursuant to R.C.S.A. § 16-505-73, for

construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-
S 72(b)(2). In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent
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to Scott D. Jackson, Mayor for the Town of Hamden.

The planned modifications to the facility fall squarely within those activities
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explicitly provided for in R.C.S.A. § 16-505-72(b)(2).

1 The proposed modifications will not result in the increase in the

overall height of the existing tower. Cellco’s antennas will be located at the same
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63.5-foot level on the existing 65-foot roof-top tower.
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2, The proposed modifications will not involve any modifications to
ground-mounted equipment and, therefore, will not require the extension of the site
boundaries.

3. The proposed modifications will not increase noise levels at the
facility by six decibels or more.

4. The operation of the replacement antennas will not increase radio
frequency (RF) power density levels at the facility to a level at or above the Federal
Communications Commission (FCC) adopted safety standard. A Radio Frequency
Exposure Report for Cellco’s modified facility is included behind Tab 2.

Also attached is a Structural Analysis Report confirming that the tower and -
foundation can support Cellco’s proposed antennas modification. (See Tab 3).

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

. Sincerely,
J/WL 7//—\
Kenneth C¥Baldwin

Enclosures
Copy to:

Scott D. Jackson, Hamden Mayor

Apostles of the Sacred Heart of Jesus, Inc.

Sandy M. Carter
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Product Specifications

DB844GO5ZAXY

Directed Dipole™ Antenna, 806-960 MHz, 65° horizontal beamwidth, fixed electrical tilt

e Excellent azimuth roll-off; reducing: sector-to-sector interference and soft hand-offs
Alir dielectric feed system with no screws, rivets, solder, or welding in dipole feed point

e Low profile for ease of zoning approval
e Excellent upper sidelobe suppression

General Specifications

Antenna Type Directed Dipole™
Brand Directed Dipole™
Operating Frequency Band 806 - 960 MHz

Electrical Specifications

Frequency Band, MHz 806-896 870-960

Beamwidth, Horizontal, degrees 65 65

Gain, dBd 13.5 13.8

Gain, dBi 15.6 15.9

Beamwidth, Vertical, degrees 15.0 15.0

Beam Tilt, degrees 0 0

Upper Sidelobe Suppression (USLS), typical, dB 15 15

Null Fill, dB 20 20

Front-to-Back Ratio at 180°, dB 40 40

VSWR | Return Loss, db 1.33:1 | 17.0 1.33:1 | 17.0

Intermodulation Products, 3rd Order, 2 x 20 W, dBc -150 -150

Input Power, maximum, watts 500 500

Polarization Vertical Vertical

Impedance, ohms 50 50

Lightning Protection dc Ground dc Ground
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Product Specifications A

DB844G65ZAXY

Mechanical Specifications

Color Light gray
Connector Interface 7-16 DIN Female

Connector Location Back

Connector Quantity 1 v

235.8 N @ 100 mph

Wind Loading, maximum
53.0 Ibf @ 100 mph

Wind Speed, maximum 241.4 km/h | 150.0 mph
Dimensions

Depth 203.2mm | 8.0in
Length 12192 mm | 48.0in
wWidth 254.0 mm | 10.01in
Net Weight 54kg | 12.01b

Regulatory Compliance/Certifications

Classification

Compliant by Exemption

Above Maximum Concentration Value (MCV)

Agency
RoHS 2002/95/EC
China RoHS SJ/T 11364-2006

INCLUDED PRODUCTS

DB5083
Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members

DB380
Pipe Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members

DB382NS
Side Offset Bracket for 4.5 in (114.3 mm) OD round members

|
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Product Specifications

DB844GE5ZAXY

Horizontal Pattern
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Technical Data Sheet APL866513-42T0

Page 1 of 1

ZDownload the Datasheet as PDF

Maximizer® Log Periodic Antenna, 806-894, 65deg, 15.1dBi, 1.2m, FET, Odeg

lE

Product Description

The Celwave® Maximizer series is a log periodic dipole array which uses a patented design to achieve a front-
to-back ratio of 45 dB, the highest front-to-back ratio in the industry. Maximizers are available to cover ESMR,
AMPS, PCS and DCS frequency ranges. They use RFS's patented monolithic CELlite® technology, which
eliminates cable and soldered joints to reduce the possibility of inter-modulation products. The CELlite
technology assures high reliability and excellent repeatability of electrical characteristics. The cellular
Maximizers are available in 65°, 80° and 90° horizontal beamwidths and the PCS/DCS Maximizers are available
in 65° and 90° horizontal beamwidths. Patent number 6,133,889.

Features/Benefits
« 45 dB front-to-back ratio reduces co-channel interference.

< Monolithic construction reduces IM.

= No solder joints, high reliability.

Technical Specifications

Electrical Specifications

* Surface treated components prevent galvanic corrosion.

* UV stabilized radome assures long life without radome deterioration due to UV exposure.

Maximum Power Input, W

Frequency Range, MHz 806-894
Horizontal Beamwidth, deg 65
Vertical Beamwidth, deg 15
Electrical Downtilt, deg 0
Gain, dBi (dBd) 15.1 (13)
1st Upper Sidelobe Suppression, dB =20
Upper Sidelobe Suppression, dB >20
Front-To-Back Ratio, dB 45
Polarization Vertical
VSWR <151
Impedance, Chms 50
500

Lightning Protection

Direct Ground

Connector Type

7-16 DIN Female

Mechanical Specifications
Dimensions - HxWxD, mm (in)

1219 x 234 x 203 (48 x 9.2 x 8)

Weight wfo Mtg Hardware, kg (Ib) 7{(15.7)

Survival Wind Speed, km/h (mph) 200 (125)

Rated Wind Speed, km/h (mph) 180 (112)

Max Wind Loading Area, m? (ft?) 0.376 (4.05)
Maximum Thrust @ Rated Wind, N (Ibf) 903 (203)

Wind Load - Side @ Rated Wind, N (Ibf) 584 (133.5)

Radome Material UV Stabilized High Impact ABS
Shipping Weight, kg (Ib) 9.1 (20)

Packing Dimensions, HxWxD, mm (in)

1594 x 343 x 349 (62.75 x 13.5 x 13.75)

Ordering Information
Mounting Hardware

APM21-3

ttp://www.rfsworld.com/dataxpress/DataSheets/?q=APL866513-42T0

rRONT SACH
APL866513 Series
0

180"
Vertical Pattern

Horizontal Pattern
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POWERWAVE Very Low Broadband Anlennas

P65-16-XL-2 | Very Low Broadband Antennas

ELECTRICAL SPECIFICATIONS*
Frequency range (MHz}

Frequency band {MHz)

Gain {dBi/dBd)

Polarization

Nominal Impedance {£3)

VSWR

Horizontal beam width, -3 dB (°)

Vertical beam width, -3 dB (%)

Side lobe suppression, vertical 1st upper (dB)
Isofation between inputs {(dB}

Tracking, horizontal plane +60° {dB)
Electrical Downtilt Range

Vertical beam squint (%)

Front to back ratic {dB}

Front to back ratio, total power (dB}

Cross polar discrimination (XPD) 0° (dB)
Cross polar discrimination (XPD) £+60° (dB)
IM3, 2xTx@43dBm (dBc)

Power handling, average per input (W)
Power handling, average total (W)

POLARIZATION: Dual linear £45°
FREQUENCY (MHz): §98-894
HORIZONTAL BEAM WIDTH (°): 65
GAIN {dBi/dBd}: 16.0/13.9

TILT: 2
LENGTH: 72"
698-894
698-806 ’ 806-894
15.5113.4 16.0/13.9
Dual Linear +/- 45
50
<1.33:1
68 65
10.5 9.5
>15 >15
>30 > 30
<2 <2
2
<{0.5 <0.5
> 30 > 30
>25 > 25
>15 > 15
>10 > 10
-153
400
800

MECHANICAL SPECIFICATIONS*

Connector

Connector position
Dimensions, HxWxD, in {(mm)
Mounting

2 X 7/16 DIN Femals

Bottom

72" x 12" x 57 (1829 x 305 x 125)
Pre-mounted Tilt Brackets

Weight, with brackets, Ibs (kg) 44 (20)

Weight, without brackets, Ibs (xg) 33 (15)

Wind load, frontalflateral/rear side 42 m/s Cd=1.0 (N} 1380

Maximum operational wind speed, mph (mf/s) 100 (45}

Survival wind speed, mph (m/s) 125 (55)

Lightning protection DC Ground

Radome material PVC

Packet size, HxWxD, in (mm) 82" x 16" x 10" (2082 x 400 % 255)
Radome colour Light Grey

Shipping weight, ibs (kg) 55 (25)

RET N/A

Brackets 7256.00, 7454.00, 2210.00

*All specifications subject lo change without notice, Please contact your Powerwave reprasentative for complate performance data.

ANTENNA PATTERNS*

For detailed patterns visit htip:/Avww.powerwave.com/rpal.

© Copyright 2008 Powerwave Technoiogies, Inc. All rights reserved.




Product Specifications

INX-6514DS-T4AM

DualPol® Antenna, 698-896 MHz, 65° horizontal beamwidth, fixed electrical tilt

e Broadband, providing future-read
existing 850 MHz cellular operati

Air dielectric design provides superior PIM performance with repeatable antenna-to-
antenna gain and pattern consistency

“ANDREW.

A CommScope Compary

y single antenna for application in 700 MHz and

e Single piece radome provides long term mechanical stability

e Exceptional USLS pattern sha
for LTE applications

» Specifically designed to have physical dimensions similar

antennas
CHARACTERISTICS
General Specifications
Antenna Type DualPol®
Brand DualPol®

Operating Frequency Band 698 - 896 MHz

Electrical Specifications

Frequency Band, MHz
Beamwidth, Horizontal, degrees

Gain, dBd

Gain, dBi

Beamwidth, Vertical, degrees

Beam Tilt, degrees

Upper Sidelobe Suppression (USLS), typical, dB
Front-to-Back Ratio at 180°, dB

Isolation, dB

VSWR | Return Loss, db

Intermodulation Products, 3rd Order, 2 x 20 W, dBc
Input Power, maximum, watts

Polarization

Impedance, ohms

Lightning Protection

www.commscope.com/andrew
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Proven core design technology, with over 1,000,000 similar antennas deployed
ping for optimizing coverage and interference mitigation

to most existing cellular

698-806 806-896
66 64
13.8 14.5
15.9 16.6
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Product Specifications

INX-6514DSTAM

Mechanical Specifications

Color Light gray
Connector Interface 7-16 DIN Female
Connector Location Bottom
Connector Quantity 2

Wind Loading, maximum 617.7 N @ 150 km/h
138.9 Ibf @ 150 km/h

Wind Speed, maximum 241.4 km/h | 150.0 mph

Dimensions

Depth 181.0mm | 7.1in
Length 1847.0 mm | 72.7in
Width 301.0mm | 11.9in
Net Weight 17.0kg | 37.51b

Regulatory Compliance/Certifications

Agency Classification

RoHS 2002/95/EC Compliant by Exemption
Above Maximum Concentration Value (MCV)

China RoHS SI/T 11364-2006

%) Go

Rolls

INCLUDED PRODUCTS

MTG-L-STD
Downtilt Mounting Kit for panel Antennas
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INX6514DST4M '
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C Squared Systems, LLC
920 Candia Road
Manchester, NH 03109
Phone: (603) 657 9702
E-mail:

{sys s

!

Verizonvircless

RADIO FREQUENCY EXPOSURE REPORT

HAMDEN 2

265 BENHAM STREET
HAMDEN, CT 06514
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed additions and
modifications of the Verizon Wireless antennas at their Hamden 2 facility located in Hamden, CT. The site is a multi-story
college preparatory academy with existing antennas operated by Verizon, AT&T, and T-Mobile. Additionally, there are 2
antennas operated by the town of Hamden, which are used for the police and fire departments. Figure 1 below is an aerial

view of the facility.

Verizon Wireless has antennas collocated on the stub tower located on the North Rooftop and is proposing the following

modifications to their antenna equipment:

1) Add one 700 MHz LTE antenna to each sectors (alpha, beta, gamma).

2) Replace all cellular antennas.

3) Modify downtilt of all cellular antennas.

Figure 1: Hamden 2

Site Address 265 Benham St, Hamden, CT 06514
Latitude N 41°22°10.04”

Longitude W 72° 55’ 54.45”

Site Elevation AMSL 270 Feet

Main Roof Height AGL 30 Feet

Cellular License Information KNKA313

PCS License Information KNLH262

LTE License Information

WQJQ689 - Upper Band
WQJQ696 - Lower Band

Name and title of individual(s)
conducting survey

Evan Thibodeau - RF Engineer

Date and Time of Survey

12/18/2009 at 10 AM

C Squared Systems, LL.C

Table 1: Site Specific Data

January 22, 2010



2. FCC Guidelines for Evaluating RF Radiation Exposure Limits

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996,
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new rules
include limits for Maximum Permissible Exposure (MPE) for transmitters operating between 300 kHz and 100 GHz, The FCC
MPE limits are based on exposure limits recommended by the National Council on Radiation Protection and Measurements
(NCRP), the exposure limits developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the
American National Standards Institute (ANSI).

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected. General
population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control

over their exposure,

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter {mW/cm®). The
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum
Permissible Exposure (MPE)” in Attachment B of this report. Because each carrier will be using different frequency bands,
and each frequency band has different exposure limits, it is necessary to report percent of MPE rather than power density.

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they
must be able to exercise control over their exposure. General population/funcontrolled limits are five times more stringent than
the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts from
OET Bulletin 65 and defines the Maximum Exposure Limit.

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and for
occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below levels
generally accepted as having the potential to cause adverse heaith effects.

3. Survey Methodology
Prior to measuring exposure levels the following items are photo docurented:
- Roof access points
- EME signage (Present and/or missing)
- Directional views
- All Antennas on the rooftop
- Neighboring facilities indentified to have RF sources (if applicable)

All antennas on the rooftop are documented and the following information is provided (where available'):
- Manufacturer
- Model number
- Height relative to roof
-~ QOrientation
- Location on rooftop
- Physical characteristics including length and type.

Measurement points are established in a grid pattern not more than 20 feet apart over the entire area being surveyed. Additional
measurement points are selected at potential “Hot Spots” (in close proximity to antennas).

! Where antenna mode] information is unattainable due accessibility or legibility of antenna label, model assumptions are made
based on the carriers licensed frequency band and the physical dimensions and characteristics of the antenna.
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4. Equipment, Roof Access, & Site Signage

Verizon’s equipment shelter is located adjacent to the building. Figure 2 below shows their equipment shelter.

January 22, 2010
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Figure 2: Verizon Equipment
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~ Access to the south roof is through the hatch pictured below. Access to the north roof is through a door that has no signage. Both the
access door and hatch remain locked at all times.

Figure 3: Roof Access Door
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5. Directional Photos

Figure 4: Directional Photos — East, North, South, West
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6. Antenna Inventory, Locations, & Photos

Table 2 below details all of the active antennas currently installed on the roof of Hamden 2. This inventory was taken on
December 18, 2009.

Antenna g O A’?‘ L Beam | Antenna | Length A.ntem:La
D Operator Freq. | Antenna Ga]fl EIRP Antenna Model Width | Downtilt | (feet) Centfarhne
(MHz) | (Watts) | (dBi) | (Watts) Height
A Verizon 1900 16 15.9 623 Andrew 948F85T2E-M_2 85 0 4 63.5
B Verizon 850 80 15.6 2416 Andrew DB844H90-XY 90 0 4 63.5
C Verizon 1900 32 159 1244.96 Andrew 948F85T2E-M_2 85 0 4 63.5
D Verizon 850 100 15.6 3020 Andrew DB844H90-XY 90 0 4 63.5
E Verizon 850 80 15.6 2416 Andrew DB844H90-XY 90 0 4 63.5
F Verizon 1900 16 15.9 623 Andrew 948F85T2E-M_2 85 0 4 63.5
G Verizon 850 100 15.6 | 3020 Andrew DB844H90-XY 90 0 4 63.5
H Verizon 1900 32 15.9 | 1244.96 Andrew 948F85T2E-M_2 85 0 4 63.5
I Verizon 1900 16 15.9 623 Andrew 948F85T2E-M_2 85 0 4 63.5
J Verizon 1900 32 15.9 | 1244.96 Andrew 948F85T2E-M_2 85 0 4 63.5
K Verizon 850 100 15.6 | 3020 Andrew DB844H90-XY 90 0 4 63.5
L Verizon 850 80 15.6 2416 Andrew DB844H90-XY 90 0 4 63.5
M AT&T 800 123 14.6 | 3555 844HG5VTE* 65 0 4 54
N AT&T 800 123 14.6 | 3555 844H65VTE* 65 0 4 54
O AT&T 800 123 14.6 | 3555 844HG65VIE* 65 0 4 54
M AT&T 1900 224 17.9 | 1385 1900mhz_65deg_Odt* 65 0 5 54
N AT&T 1900 224 17.9 | 1385 1900mhz_65deg Odr* 65 0 5 54
0 AT&T 1900 224 179 | 1385 1900mhz_65deg_0dt* 65 0 5 54
P T-Mobile 1900 29 184 | 2062 APX16DWV-16DWVS* 65 0 4.65 70
Q T-Mobile 1900 29 184 | 2062 APX16DWV-16DWVS* 65 0 4.65 70
R T-Mobile 1900 29 184 | 2062 APX16DWV-16DWVS* 65 0 4.65 70
P T-Mobile 2100 35.22 18.4 | 2435 APX16DWV-16DWVS* 65 0 4.65 70
Q T-Mobile 2100 35.22 184 | 2435 APX16DWV-16DWVS* 65 0 4.65 70
R T-Mobile 2100 35.22 184 | 2435 APX16DWV-16DWVS* 65 0 4.65 70
S Police 154.16 60 6| 387.26 150-164_omni_0dg* 360 0 4 72
T Fire 39.58 90 6| 581.09 150-164_omni_0dg* 360 0 4 93.5

Table 2: Existing Antenna Inventory?

? Where the antennas’ electrical and mechanical downtilt information was unavailable, 0° downtilt was assumed. Transmit
power assumes () dB of cable loss. Asterisks indicate cases where the antenna model information was unavailable, in which
case models shown are based on the carriers licensed frequency band and physical dimensions of the antenna.
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Table 3 below outlines the proposed antenna configuration associated with Verizon’s modifications. The Verizon antennas
listed in Table 3 and the “other carrier’s” antennas listed in Table 2 were utilized to perform the theoretical calculations as
described in the Modeling Procedure section of this report.

x| e e Power Antenna
An;;ma Operator | Freq. An:::ma Gaif} EIRP Antenna Model \];::;g; 32 :::2; L(?.:eg:)h Ccntf:'rllii]ne
(MHz) (Watts) (dBi) | (Watts) Height
A Verizon 1900 16 15.9 623 | 948F85T2E-M_2 85 0 4 63.5
B Verizon 850 80 15.6 2416 | DB844GG65ZAXY 65 2 4 63.5
C Verizon 1900 32 15.9 | 1244.96 | 948F85T2E-M_2 85 0 4 63.5
D Vetizon 850 100 15.6 3020 | DB844G65ZAXY 65 2 4 63.5
E Verizon 850 80 15.6 2416 | APL866513 65 2 4 63.5
F Verizon 1900 16 15.9 623 | 948F85T2E-M_2 85 0 4 63.5
G Verizon 850 100 15.6 3020 | APLB66513 65 2 4 63.5
H Verizon 1900 32 15.9 | 124496 | 948F85T2E-M_2 85 0 4 63.5
I Verizon 1900 16 15.9 623 | 948F85T2E-M_2 85 0 4 63.5
J Verizon 1900 32 15.9 | 1244.96 | 948F85T2E-M_2 85 0 4 63.5
K Verizon 850 100 15.6 3020 | DB844G65ZAXY 65 4 4 63.5
L Verizon 850 80 156 2416 | DBRI4GESZAXY 65 4 4 63.5
U Verizon 700 40 15.6 1556 | LNX-6514DS-T4M 65 0 4 63.5
A Verizon 700 40 15.6 1556 | LNX-6514DS-T4M 65 0 4 63.5
W Verizon 700 40 15.6 1556 | LNX-6514DS-T4M 65 0 4 63.5
Table 3: Future Verizon Antenna Configuration
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Figures 5 and 6 show each antenna on the tower located on the north rooftop of Hamden 2.
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Figure 6: Antennas P, Q
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7. Nearby RF Sources

At the time of this RFE survey no other neighboring RF sources were visible from the rooftop. Directional views from the
rooftop are provided in Figure 4.

8. Measured Values

8.1. Survey Equipment and Procedures

Frequencies from 300 KHz to 50 GHz were measured using the Narda Probe EA 5091, E-Field, shaped, FCC probe in
conjunction with the NBM550 survey meter. The EA 5091 probe is “shaped” such that in a mixed signal environment
(i.e.: more than one frequency band is used in a particular location), it accurately measures the percent of MPE,

From FCC OET Bulletin No. 65 - Edition 97-01 — “A useful characteristic of broadband probes used in multiple-frequency
RF environments is a frequency-dependent response that corresponds to the variation in MPE limits with frequency.
Broadband probes having such a "shaped" response permit direct assessment of compliance at sites where RF fields result
from antennas transmitting over a wide range of frequencies. Such probes can express the composite RF field as a
percentage of the applicable MPEs™.

Probe Description - As suggested in FCC OET Bulletin No. 65 - Edition 97-01, the response of the measurement
instrument should be essentially isotropic, (i.e., independent of orientation or rotation angle of the probe). For this reason,
the Narda EA 5091 probe was used for these measurements.

Sampling Description - At each measurement location, a spatially averaged measurement is collected over the height of
an average human body. The NBMS550 survey meter performs a time average measurement while the user slowly moves
the probe over a distance range of 20 cm to 200 cm (about 6 feet) above ground level. The results recorded at each
measurement location include average values over the spatial distance.

Instrumentation Information - A summary of specifications for the equipment used is provided in the table below.

Manufacturer Narda Microwave

Probe EA 5091, Serial# (1027
Calibration Date 10/8/2008

Calibration Interval |24 Months

Meter NBMS550, Serial# B-0495

Calibration Date 10/8/2008
Calibration Interval |24 Months

Frequency Range Field Standard Measurement
i H Measured Range
Probe Specifications ~—Range
300 KHz-50 GHz E FCC 1997 = 20
Controlled

Table 4: Instrumentation Information

Instrument Measurement Uncertainty - The total measurement uncertainty of the NARDA measurement probe and
meter is 0o greater than +2 dB. The factors which contribute to this include the probe’s frequency response deviation,
calibration uncertainty, ellipse ratio, and isotropic response. Every effort is taken to reduce the overall uncertainty during
measurement collection including rotating the probe about the axis of the handle and pointing the probe directly at the
likely highest source of emissions,
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8.2. Survey Locations & Results

Figure 7 below shows the location of the measurements taken on the north rooftop on December 18, 2009.

TOWER GUY WIRES

PARTIAL ROOF PLAN £))

SCALE: NOT YO SCALE oy

Figure 7: North Rooftop Measutement Locations
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Figure 8 below shows the location of the measurements taken on the south rooftop on December 18, 2009.
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Figure 8: South Rooftop Measurement Locations
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Figure 9 below shows an aerial view of the building and surrounding area with labeled ground measurement points which
were taken on December 18, 2009.

Erean 16700 €

Figure 9: Ground Measurement Locations
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Table 5 below shows 34 measurements taken on the north rooftop. Tables 6 and 7 show measurement values from point 35
to point 132 taken on the south roof while Table 8 shows eight measurement values taken on the ground. The highest
measurement point, Point 17, was taken on the north rooftop, right under the antenna tower.

Measurement Point Ave % Controlled/ Ave %
Occupational Uncontrolled/General
1 0.11 0.54
2 0.23 115
3 0.49 2.46
4 0.05 0.23
5 0.1 0.53
6 0.14 071
7 0.20 0.99
8 0.08 0.41
9 0.15 0.74
10 0.04 0.18
11 0.02 0.09
L 0.12 0.61
i3 0.31 1.55
14 0.37 1.87
15 0.06 0.30
16 0.50 251
17 4.85 24.23
18 0.83 413
19 0.05 0.26
20 0.08 0.41
21 0.02 0.08
22 0.04 0.21
23 0.05 0.25
24 0.08 0.40
25 2.34 11.71
26 1.59 793
27 0.77 3.84
28 0.34 1.69
29 0.14 0.72
30 0.16 0.79
3 0.09 0.43
32 0.19 0.97
33 0.73 3.63
34 1.62 8.11

Table 5: North Rooftop Measurement Values
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Mousomort Poiit Ave % Controlled/ Ave %
Occupational Uncontrolled/General
35 0.03 0.15
36 0.09 0.46
37 0.15 0.75
38 0.47 2.36
39 0.16 0.82
40 0.13 0.64
41 0.38 1.90
42 0.23 1.13
43 0.32 1.60
44 0.21 1.07
45 0.12 0.60
46 0.23 1.14
47 0.22 1.10
48 0.28 1.38
49 0.26 1.30
50 0.46 232
51 0.57 2.87
52 0.60 3.01
53 0.70 3.49
54 211 1055
55 0.92 4.61
56 0.60 3.02
57 1.07 534
58 0.76 3.81
59 0.57 2.85
60 0.59 2.96
61 0.52 259
62 0.54 272
63 0.42 2.09
64 0.65 3.26
65 0.67 334
66 0.52 2.59
67 2.31 1156
68 0.98 4,88
69 0.60 3.01
70 0.54 2.68
71 0.65 3.24
72 0.49 243
73 0.51 2,55
74 0.52 259
75 0.61 3.03
76 0.60 2,99
77 0.58 2.88
78 0.68 3.39
79 0.66 330
80 1.16 5.81
81 0.64 3.19
82 0.61 3.03
83 0.77 3.87

Table 6: South Rooftop Measurement Values
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: Ave % Controlled/ Ave %
et point Occupational Uncontrolled/General
84 0.95 4.73
85 0.78 3.92
86 1.77 8.84
87 1.13 5.64
88 0.76 3.82
89 0.60 298
90 0.56 2.80
91 0.22 1.11
92 0.20 0.98
93 0.27 1.36
94 0.16 0.82
95 0.16 0.78
96 0.20 0.99
97 0.26 1.28
98 0.29 1.44
90 0.15 0.74
100 0.15 0.73
101 0.16 0.79
102 0.19 0.96
103 0.19 0.96
104 0.19 0.95
105 0.24 1.22
106 0.34 1.70
107 0.59 296
108 0.36 1.80
109 0.34 1.70
110 0.46 230
111 0.47 237

[ 112 046 228
113 042 212
114 0.39 1.94
115 0.30 1.50
116 0.36 1.78
117 0.25 1.25
118 0.25 1.26
119 0.29 1.47
120 0.26 1.29
121 0.41 2.05
122 0.27 1.33
123 1.04 5.19
124 0.38 1.92
125 0.46 2.28
126 0.31 1.56
127 0.32 1.58
128 0.59 293
129 0.72 3.58
130 0.84 4.22
131 091 4.57
132 0.88 4.39

Table 7: South Rooftop Measurement Values Continued
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Moactrement Paant Ave % Controlled/ Ave %
Occupational Uncontrolled/General
1 0.64 3.22
2 4.32 2161
3 1.64 8.20
4 0.63 313
5 241 1204
6 1.61 8.05
7 0.51 253
8 0.19 0.95

‘Table 8: Ground Measurement Values
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Ground measurement locations are shown in the figures below.

Figure 10: Gtound Measurement Location 1
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Figure 11: Ground Measurement Location 2
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Figure 12: Ground Measurement Location 3
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Figure 13: Ground Measurement Location 4
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Figure 14: Ground Measurement Location 5
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Figure 15: Ground Measurement Location 6
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Figure 16: Ground Measurement Location 7
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Figure 17: Ground Measurement Location 8
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9. Calculated Values
9.1. Modeling Procedure for the Calculations on Rooftop

The emission field calculation results displayed in the following figures were generated using proprietary computer
software modeling prediction tool, PDCalc, as developed and provided by C Squared Systems, LLC. PDCalc uses the

following power density calculation formulas:

Dish Antennas;
Near Field
D?
End of Near Field =
(4x4)
. lox Ax P
Power Density Near = PDN = —
TXD

1 here:
D = _Antenina Diameter
A = Wavekngth
A = _Aperture Efficiency
P = Pouer Input 1o the Antenna

» 20 dB of attenuation is added for any points greater than one antenna diameter from the main beam,

Transition Region:

2
End of Transition Region = (—2)-<1]2—)xFarFieldFa clor

PDN x Near Region
R

Power Density Transition =

Where:
D = Auntennia Digmeter
FarFaeldT actor =mulisplier which expands or contracts transition rigion ts determine start of Far Field

A = Wavelength
PDN = Power Density Near

R = Radial Distance
2

Near Region = m

» 20 dB of attenuation is added for any points greater than one antenna diameter from the main beam.

Far Field:

EIRP

2

Power Density = ( J x Off Beam Loss
TXR
W bere:
Qff Beam Loss is determained by the selected antenna pasterns
R = Radial Distance
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Directional and Omni Antennas:

Near Field:

‘Pt XK(Ha’La)

20xzxL, xR, x B—W)
360

S =

Where:
§ = Power Density in niw/f ol
P, = Adtwal (or worst ease assunied) power delivered to the antenna (watts)
K{H,, La) = Corvection factor for anisnna mounsing beight
Ha = Antenna monnting heght in feet
L, = Antenna length in meters
R, = the borizomial distance along roof from antenna ts point of inferest
BW = Antenna beanmvidth

K(H.,Ly) =0.99013-0.14656xH, fr0<H, <6
=1/H, for H: > 6

# 1f the horizontal distance from the bottom of the antenna is < 1 foot, then 1 foot is used for the distance.

In order to deal with directional antennas, a modified cylindrical model is used. This is done by approximating the
horizontal pattern with a model that is conservative, and applying the results to the cylindrical model above. The
equation to be used is:

4=cos()

Where:
A = _Attennation

@ = Angie between antenna azgmuth and point in guestion

n = Factor io shape the finction for a partioular bearmuidth
BW = _Antenna beannpidth

By setting the attenuation equal to 0.5 at the half power point (¢ =5 W/ 2) , 1 can be solved. However, in order to

ensure that the attenuation model is conservative, n is solved when $= (BW/ 2)>< (4/ 3). This essentially assumes
a larger beamwidth for margin. Therefore, solving for n, we have

e in(0.5)
In(cos(BW /3))

As a result, antennas with a beamwidth wider than 270° will be treated as an omni-directional antenna. Finally, the
maximum attenuation is capped at 15 dB to assure a conservative result in the rear of the antenna.
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Far Field:

EIRP

2

Power Density= ( J x Off BeamLoss

TXR

Where:
EIRP = Effective Isotropic Radiated Power Watts

R = Radial Distane = \/in +¥7? ) meters

H = Horigontal Distance from antenna in meters
V' = Vertical Distance from radiation center of antenna in meters
Off Bean: Loss is desermined by the selected antenna patterns
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9.2. Calculated Results for Rooftop Emissions

Figure 18 below shows the current RF environment on the rooftop of Hamden 2.

Legend

B Oceupational MPE Limit
[ General Population  Oceupational Linut
B General Population NPIE Limit

el =\

Figure 18: Existing Power Density Levels on Rooftop — All Carriers
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Figure 19 shows the predicted RF environment once the proposed Verizon Wireless changes and modifications are
3
complete’.

Legend

W Oceupiational MPE Limit
[7]  General Population Geeupational Limit
B General Population NPE Limit

Figure 19: Predicted Power Density Levels on Rooftop — All Carriers (Post-Modification)

? Calculations were done using the proposed Verizon Wireless antenna configuration in addition to the other non-Verizon
antennas as listed in Table 2.
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The rules adopted by the FCC specify that, in general, at multiple transmitter sites, actions necessary to bring the area into
compliance with the guidelines are the shared responsibility of all licensees whose transmitters produce field strengths or
power density levels at the area in question in excess of 5% of the exposure limit applicable to their particular transmitter.
Figure 20 below shows the 5% boundary from the existing Verizon Wireless antennas.

Legend

B > 5% General Population MPE Limit
B 5% General Population MPE Limit

Figure 20: Existing 5% Levels on Rooftop — Verizon Antennas Only
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Figure 21 provides a visual representation of this 5% boundary from the existing and proposed Hamden 2 antennas®.

¥

Legend

B > 5% General Population MPE Limit
B < 5% General Papulation MPE Limit

Figure 21: Predicted 5% Levels on Rooftop — Vetizon Antennas Only (Post-Modification)

* Calculations were done using the proposed Verizon Wireless antenna configuration.
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10. Recommendations

NOTICE

()

Radio frequency fields beyond
this point may exceed the FCC
general public exposure limit.

Obey all posted signs and site guidelines
for working in radio frequency
environments.

I aCCOraance vith Fedaia. L omiTui.tatons COnmssen ‘ules o 3ho
frequency emissons 47 CFR 1 ©a7ib)

= 7

4\ CAUTION

On this tower:

Radio frequency fields near some
antennas may exceed FCC rules
for human exposure.

Personnel climbing this tower should be
trained for working in radio frequency
environments and use a personal RF
monitor if working near active antennas.

I Ceordans « vath Faders Jemmut oficns ¢ ammiegion ks on radio
heguent;er sionsdT ER WD 000 Ricihaw 1ot ook, b
-

™

Figure 22: Signage Examples

The site owner/manager should ensure that access to the rooftop is restricted to authorized personnel only at all times.
Current access to the north rooftop is through a door with a dead bolt but no lock.

A blue “Notice” sign should be posted at the point of access to the north rooftop as RF leaks or temporary spikes may
occur but not exceed general population limits.

Ayellow RF “CAUTION” signage should be posted at the base of the tower located on the north rooftop to warn
authorized personnel working on the tower of areas that may have RF emission levels that exceed the FCC General
Population/ Uncontrolled standard. (Example signage is shown in 22 below.)

The following guidelines should be followed by all persons accessing the rooftop at 265 Benham St in

Hamden, CT:

All personnel accessing the rooftop must be authorized and have the necessary intellectual and physical tools to allow
them to control or mitigate their exposure.

Obey all posted signs

Assume all antennas are active

Do not stop in front of antennas

11. Summary of Findings

The rooftop survey and predicted analysis for this site finds that the existing levels are currently well below the FCC limits for
the general population and will remain below the FCC limit for the general population after the planned Verizon Wireless
antenna modifications proposed herein.

C Squared Systems, LLC
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Statement of Certification

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow guidelines
set forth in ANSVIEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01.

i b, A lbs |

Tony Wells January 22,2010
C Squared Systems Date
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Attachment A: References

OET Bulletin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology

ANSI C93.1-1982, American National Standard Safety Levels With Respect to Human Exposure to
Radio Frequency Electromagnetic Fields, 300 kHz to 100 GHz. TEEE-SA Standards Board

IEEE Std €95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous

Electromagnetic Fields - RF and Microwave, [EEE-SA Standards Board
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational /Controlled Exposure

Frequency Electric Field ~ Magnetic Field =~ Power Density (S) Averaging Time
Range Strength (E) Strength (E) |E|% [H|?0rS
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/ £y* 6
30-300 61.4 0.163 1.0 6

300-1500 - - /300 6
1500-100,000 - - 5 6
(B) Limits for General Population/Uncontrolled Exposure

Frequency Electric Field  Magnetic Field Power Density Averaging Time
Range Strength (E) Strength (E) S [E|% |H|*orS
(MHz) (V/m) (A/m) (mW/cm?) {minutes)

0.3-1.34 014 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f%)* 30
30-300 27.5 0.073 0.2 30

300-1500 - - £/1500 30
1500-100,000 - - 1.0 30

f = frequency in MHz * Plane-wave equivalent power density

NOTE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fully aware of the potential for exposure and can exercise control over their exposure.
Limits for occupational/controlled exposure also apply in situations when an individual is transient through a location where
occupational/controlled limits apply provided he or she is made aware of the potential for exposure.

NOTE 2: General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in
which persons that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or

cannot exercise control over their exposure.
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Plane-wave Equivalent Power Density
1,000 T T 1 T T [ T t
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* FCC Limits for Maximum Permissible Exposure (MPE)
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Introduction

The purpose of this report is to summarize the results of the non-linear, P-A structural analysis
of the antenna installation proposed by Verizon Wireless on the existing guyed lattice (tower)
located in Hamden, CT.

The host tower is a 65-ft, four-section, three legged guyed lattice tower originally designed and
manufactured by Fred A Nudd Corporation. The tower type, geometry and structure member
sizes were taken from the manufacturer’s design information in conjunction with field verification
of the existing structure and antenna inventory conducted from the roof top levef by Natcomm
personnel on December 10, 2009 and the comparison to the Connecticut Siting Council
database.

Proposed antenna and appurtenance information was obtained from a RF data sheet supplied
by Verizon Wireless. The aforementioned materials are available within Section 3 of this report,

The tower is made up of four (4} vertical sections consisting of A36 MOD-50 solid steei legs.
Diagonal and horizontal bracing consists of A36 solid round and stee! angle construction. The
vertical tower legs are connected together with bolted flanges while bracing is connected by fully
welded connections. The width of the tower face is 30in.

Verizon Wireless proposes the replacement of six (6) existing panel antennas with six (6)
proposed panel antennas and the addition of three LTE (3) panel antennas. Refer to the
Antenna and Appurtenance Summary below for a detailed description of the proposed antenna
and appurtenance configuration.

Antenna and Appurtenance Summary

The existing tower was designed to support several communication antennas. The existing,
proposed and future loads considered in this analysis consist of the following:

*  MUNICIPAL (Existing):
Appurtenance: One (1) 17-ft Omni-directional whip antenna mounted on a 2-ft side
arm with an elevation of 91-ft above grade (64-ft above tower base).
Cable: One (1) 7/8” dia. coax cable running on the face of the existing tower as
specified in Section 3 of this report.

*  MUNICIPAL (Existing):
Appurtenance: One (1) 20-ft Omni-directional whip antenna mounted on a 3-ft side
arm with an elevation of 91-ft above grade (64-ft above tower base).
Cable: One (1) 7/8" dia. coax cable running on the face of the existing tower as
specified in Section 3 of this report.

* MUNICIPAL (Existing):
Appurtenance: One (1) 8-ft Omni-directional whip antenna mounted on a 2-ft side
arm with an elevation of 76.5-ft above grade (49.5-ft above tower base).
Cable: One (1) 7/8” dia. coax cable.
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*  MUNICIPAL (Existing):
Appurtenance: One (1) 21-ft 8-Bay Dipole antenna mounted on a 3-ft side arm with
an elevation of 69-ft above grade (42-ft above tower base).
Cable: One (1) 7/8” dia. coax cable running on the face of the existing tower as
specified in Section 3 of this report.

= AT&T (Existing):

Antennas: Three EMS MB96RR900200DPBL panel antennas flush mounted with a
RAD center elevation of 27.5-ft above exiting grade (54.5-ft above tower base).
TMA's: Six (6) TMA's flush mounted with RAD center elevations of 59-ft and 50-ft
above exiting grade (32-ft and 23-ft above tower base).

Coax Cables: Nine (9) 7/8" & coax cables running on the face of the existing tower
as specified in Section 3 of this report,

* VERIZON (Existing to remain):

Antennas: Six (6) Andrew DB948F85T2E-M panel antennas mounted to existing
boom gates with a RAD center elevation of 63.5-ft above existing grade (36.5-ft
above tower base).

Coax Cables: Twelve (12) 1-5/8” & coax cables running on the face of the existing
tower as specified in Section 3 of this report.

* VERIZON (Proposed):
Antennas: Four (4) Andrew DB844G65ZAXY, two (2) RFS APL866513, one (1)

Powerwave P65-16-XL-2 and two (2) Andrew LNX-6514DS-T4M panel antennas
mounted to existing boom gates with a RAD center elevation of 63.5-ft above
existing grade (36.5-ft above tower base),

Coax Cables: Six (6) 1-5/8” & coax cables running on the face of the existing
tower as specified in Section 3 of this report.
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Primary Assumptions Used in the Analysis

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

» The fower carries the horizontal and vertical ioads due to the weight of antennas, ice
load and wind.

» Tower is properly installed and maintained.

* Toweris in plumb condition.

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

* All bolts are appropriately tightened providing the necessary connection continuity.
* All welds are fabricated with ER-70S-6 electrodes.

* All members are assumed to be as specified in the original tower design documents
or reinforcement drawings.

* Allmembers are “hot dipped” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

* All member protective coatings are in good condition.

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

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

= Al existing coax cables to be installed within tower through engineered port holes.

* Due to monopole size constraints it is assumed that there is insufficient space within
the interior of the existing monopole in which to locate the proposed Verizon
Wireless coax cables.

Analvsis

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

The existing tower was analyzed for 85 mph basic wind speed (fastest mile) with no ice and
75% reduction of wind force with 12 inch accumulative ice to determine stresses in members as
per guidelines of TIA/EIA-222-F-96 entitled “Structural Standards for Steel Antenna Towers and
Antenna Supporting Structures”, the American Institute of Steel Construction (AISC) and the
Manual of Steel Construction; Allowable Stress Design (ASD).

REPORT SECTION 1-3
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Tower Loading

Tower [oading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA/EIA-222-F, gravity loads of the tower structure and its
components, and the application of 4" radial ice tower structure and its components.

Basic Wind New Haven; v = 85 mph
Speed: (fastest mile)

Hamden; v = 105 mph (3 second
gust) equivalent to v = 85 mph
(fastest mile)

TIA/EIA and Appendix K wind speed
criteria equal.

Load Cases: Load Case 1; 85mph wind speed w/
no ice plus gravity load - used in
calculation of tower stresses and
rotation. This load case typically
controls the design. This load case
typically controls the design of
monopole towers.

Load Case 2; 74 mph wind speed w/
¥2" radial ice plus gravity load — used
in calculation of tower stresses. The
74 mph wind speed velocity
represents 75% of the wind pressure
generated by the 85 mph wind
speed. This load case typically
controls the design of lattice towers.

Load Case 3; Seismic — not checked

REPORT

[Section 16 of TIA/EIA-222-F-96]

[Appendix K of the 2005 CT
Building Code Supplement]

[Section 2.3.16 of TIA/EIA-222-F-
96]

[Section 2.3.16 of TIA/EIA-222-F-
g6]

[Section 1614.5 of State Bidg.
Code 2005] does not control in
the design of this structure type
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Tower Capacity

Tower stresses were calculated utilizing the structural analysis software RISATower. Allowable
stresses were determined based on Table 5 of the TIA/EIA code with a 1/3 increase per Section
3.1.1.1 of the same code.

Calculated stresses were found to be within allowable limits. In Load Case 2, per RISATower
“Section Capacity Table", this tower was found to be at 95.7% of its total capacity.

, . Stress Ratio

Tower Section | Elevation (percentage of capacity) Result
. 4767

Diagonal (T3) (20°-40") 95.7% PASS
Leg (T4) (0-200 55.5% PASS
Guy A b5’ (28") 44 6% PASS
Guy B 55’ (28’) 55.6% PASS
Guy C 55’ (28") 53.1% PASS

Existing Guy Anchors and Tower Base

Guy forces are transferred to the existing building structure via six (6) 9/16” and three (3)3/4" &
galvanized steel guy wires with turnbuckles. All guy anchorage posts are positively attached to
the existing building structure and consist of 6"x6"x1/4” tube steel with 1/2” thick guy connection
plates with three 5/8" & A325-N bolts in double shear. Connections to the existing building
were originally designed by Natcomm for Verizon Wireless on October 02, 2000, reference
project no. 985094.

The guyed tower base is pin connected to a 1-3/4” thick x 24" square base plate welded to an
existing W8 steel dunnage frame. Frame loads are then transferred down onto the existing
concrete roof structure via four (4) 6"x6"x1/4" tube steel posts with 1-1/4” thick x 12in square
base plates.

Review of the anchor and tower base connections consisted of verification of applied loads
obtained from the tower design calculations and code checks of allowable stresses:
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= The tower base and guy anchor reactions developed from the governing Load Case
2 were used in the verification of the anchors:

; Stress Ratio
Tower Component | Load (kips) | Load Effect (percentage of capacity) Result
Base Plate ?8,"5“(_'\(/)?2)) Bending 66% PASS
.| 26.9 (Vert) Shear .
Guy Anchor B @ 19.5 16.6 (Horz) Shear 82% PASS

= The guy anchor bolts and tower base plate were found to be within allowable limits.

Conclusions

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

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

Please feel free to call with any questions or comments.

F. Centore, PE
Principal ~ Structural Engineer

RUULTTTP

Prepared by:

Respec

ason R. Mead,
Structural Engineer
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Standard Conditions for Furnishing of

Professional Engineering Services on

Existing Structures

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

REPORT

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

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

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

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

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

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

RISATower Features:

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

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

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

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

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

* RISATower contains unique features such as True Cable behavior, hog rod take-up,
foundation stiffness and much more.
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Wind Pressures and Ice Thickness

TIA/EIA-222-F - 85 mph/74 mph 0.500 in Ice
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Guy Tensions and Tower Reactions
TIA/EIA-222-F - 85 mph/74 mph 0.500 in lce
Maximum Values
Anchor 'B'@19.5 ft Azimuth 120 deg Elev 28 ft

%201 Plane through centroid of tower

87.01t
g3 81'3”
6704
4701 46'11 %
298 Ib
16607 Ib
PLAN
e,%
%
‘\-,
58 deg \‘.:34— \ 26874 b
2704 R=19.50 ft ,‘\:J
1056 Ib
‘_']r 16607 1b
58412 Ib (Axial)

ELEVATION
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Tower Input Data

The main tower is a 3x guyed tower with an overall height of 92.00 ft above the ground line.
The base of the tower is set at an elevation of 27.00 ft above the ground line.

The face width of the tower is 2.50 ft at the top and 2.50 ft at the base.
This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Tower is located in New Haven County, Connecticut.

Basic wind speed of 85 mph.

Nominal ice thickness of 0.500 in.

Ice density of 56 pef.

A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
Pressures are calculated at each section.

Safety factor used in guy design is 2.

Stress ratio used in tower member design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options

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

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile

Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

2L 2L

< 2 L 2

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/t
Retension Guys To Initial Tension
Bypass Mast Stability Checks

Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas

SR Members Have Cut Ends

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

Treat Feedline Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets
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Tower Section Geometry
Tower . Tower . Assembly . Déscfi;:tib; " Section Number “Section
Section Elevation Database Width of Length
Sections
. sl St e S
Tl 92.00-87.00 2.50 1 5.00
T2 87.00-67.00 2.50 1 20.00
T3 67.00-47.00 2.50 1 20.00
T4 47.00-27.00 S— -\ 1 ! e G
Tower Section Geometry (cont’d)
Tower Tower br‘bg;na;" ) Bracii;r‘g“ Has " Has T O:I-J“GJ:?’I' Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offfset
End
. t o Panels i in in
T1 92.00-87.00 2.46 X Brace No Yes 0.000 1.000
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
o fi S . Panels . _ in ) in
T2 87.00-67.00 2.83 X Brace No Yes 1.000 1.000
T3 67.00-47.00 2.83 X Brace No Yes 1.000 1.000
B MU0 A8 Bmee o Ne Ve S OO0
Tower Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
f e S e _ -
T192.00-87.00  Solid Round 13/4 A36M-50  Solid Round 12 A36
(50 ksi) (36 ksi)
T2 87.00-67.00  Solid Round 13/4 A36M-50  Solid Round 122 A36
(50 ksi) (36 ksi)
T3 67.00-47.00  Solid Round I3/4 A36M-50  Solid Round 12 A36
(50 ksi) (36 ksi)
T4 47.00-27.00  Solid Round 13/4 A36M-50  Solid Round 12 A36
— ST " L S - o (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
{3
T192.00-87.00  Single Angle L1 1/4x1 1/4x3/16 A36 Single Angle L1 1/4x1 1/4x3/16 A36
(36 ksi) (36 ksi)
T2 87.00-67.00 Single Angle L1 1/4x1 1/4x3/16 A36 Single Angle L1 1/4x1 1/4x3/16 A36
(36 ksi) (36 ksi)
T3 67.00-47.00  Single Angle L1 1/4x1 1/4x3/16 A36 Single Angle L1 1/4x1 1/4x3/16 A36
(36 ksi) (36 ksi)
T4 47.00-27.00  Single Angle L1 1/4x1 1/4x3/16 A36 Single Angle L1 1/4x1 1/4x3/16 A36
B _ N _osks) 6k
Tower Section Geometry (cont’d)
Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
i Girts o - L _ - -
T192.00-87.00 None Flat Bar Al6 Single Angle LI 1/4x1 1/4x3/16 A36
(36 ksi) (36 ksi)
T2 87.00-67.00 None Flat Bar A36 Single Angle L1 1/4x1 1/4x3/16 A36
(36 ksi) (36 ksi)
T3 67.00-47.00 None Flat Bar A36 Single Angle L1 1/4x1 1/4x3/16 A36
(36 ksi) (36 ksi)
T4 47.00-27.00 None Flat Bar A36 Single Angle L1 1/4x1 1/4x3/16 A36

S e " (36 ki) I QB ki)
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Tower Section Geometry (cont’d)

Tower Gusset Gusset Gusset Grade Adjust. Factor ~ Adjust. Weight Mult.  Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt Stiteh Bolt
(per face) Ar Spacing Spacing
Diagonals ~ Horizonials
e oo in e ¥ z - in _in__
T1 92.00-87.00 0.00 0.000 A36 1 1 1 36.000 36.000
(36 ksi)
T2 87.00-67.00 0.00 0.000 A36 1 1 1 36.000 36.000
(36 ksi)
T3 67.00-47.00 0.00 0.000 A36 I 1 1 36.000 36.000
(36 ksi)
T4 47.00-27.00 0.00 0.000 A36 1 1 1 36.000 36.000
Géks) e —

Tower Section Geometry (cont’d)

e _ KFactors' G _
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
t _ P e o 4 _Y il r ..
T1 92.00- Yes Yes I 0.5 1 1 1 1 1 1
87.00 0.5 1 1 1 1 1 1
T2 87.00- Yes Yes 1 0.5 1 1 1 1 1 1
67.00 0.5 1 1 1 1 1 1
T3 67.00- Yes Yes 1 0.5 1 1 1 1 1 1
47.00 0.5 1 1 1 1 1 1
T4 47.00- Yes Yes 1 0.5 1 1 1 1 1 1
27.00 0.5 1 1 1 I 1 1

TNote: E}ac.rbr.;‘ dre.ai);rfiéd‘fb member .Ee‘gm;ﬁf ?e;glﬁs_}(zr;;es without inner sz:pportmg members will have the K fa&[a;' in the our—ajiﬂarre direction applied to
the overall lengih,

Tower Section Geometry (cont’d)

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal = Short Horizontal
Elevation
St el B o _ — _ . T =
|Net Width U |Net Width U | Net Width U Net u Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
_ L o in in . in ___ _in -
T192.00-87.00] 0.000 1 0.000 0.75 0.000 075  0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
T2 87.00-67.00} 0.000 1 0.000 075 0000 075 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
T3 67.00-47.00{ 0.000 1 0.000 0.75 0.000 075 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
1

T447.0027.00 0,000 0000 075 0000 075 0000 075 | 0000 075 0000 075 0000 075
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Tower Section Geometry (cont’d)

2

Tower Leg Leg o1 Diagonal | Top Girt Bottom Girt Mid Girt | Long Horizontal |Short Horizontal
Elevation  Connection
ft Type e e o el il -
Bolt Size No. BoltSize No. | Bolt Size No. | BoltSize No. | BoltSize No. | Bolt Size No.  Bolt Size No.
- in _ in _ om0 im _ in | in_ in .
T192.00-87.00 Flange 0.875 1 0.000 0 0.625 0 0.000 0 | 0625 0 0.000 0 0.625 0
A325N A325N A325N A325N A325N A325N A325N
T2 87.00-67.00  Flange 0.875 1 0.000 0 0.625 0 0.000 0 0.625 0 0.000 0 0.625 0
A325N A325N A325N A325N A325N A325N A325N
T3 67.00-47.00  Flange 0.875 1 0.000 0 0.500 0 0.000 0 0.625 0 0.000 0 0.625 0
A325N A325N A325N A325N AJ25N A325N A325N
T4 47.00-27.00 Flange 0.875 1 0.000 0 0.625 0 0.000 0 0.625 0 0.000 0 0.625 0
- L AN ASN AN | ABSN_ ARSN | ABSN A32SN
Guy Data
Guy Guy Guy Initial % Guy Guy L, Anchor Anchor Anchor End
Elevation Grade Size Tension Modulus ~ Weight Radius ~ Azimuth  Elevation Fitting
Adj. Efficiency
7t e {b ksi plif ft ft " S %
81.25 EHS A  9/16 3500.00 10% 21000 0.671 59.60 28.20 0.0000 28.00 100%
B 9/16 3500.00 10% 21000 0.671 56.24 19.50 0.0000 28.00 100%
Cc 916 3500.00 10% 21000 0.671 56.71 20.92 0.0000 28.00 100%
46.9167 EHS A 3/4 5830.00 10% 19000 1.155 32,74 28.20 0.0000 28.00 100%
B 3/4 5830.00 10% 19000 1.155 26.13 19.50 0.0000 28.00 100%
C 34 583000 10% 19000 _ 1ISS 2703 2092 00000 2800 100%
Guy Data(cont’d) ]
Guy Mount Torque-Arm Torque-Arm  Torque-Arm  Torque-Arm Torque-Arm Torque-Arm Size
Elevation Type Spread Leg Angle Style Grade Type
fi
_ ya . - - L
81.25 Torque Arm 5.00 45,0000 Dog Ear A36 Single Angle L2x2x5/16
(36 ksi) L3x3x1/4
46,9167 Comer y - e _
Guy Data (cont’d)
Guy Diagonal Diagonal Upper Diagonal Lower Diagonal Is Pull-Off  Pull-Off Type Pull-Off Size
Elevation Grade Type Size Size Strap. Grade
_r”._’ —_— —_— —_— — —— e — .
81.25 A36 Solid Round A36 Single Angle
(36 ksi) (36 ksi)
46.92 A36 Solid Round A36 Single Angle
__(36ksi) o (B6ksi) - ’
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Guy Data (cont’d) |
Guy Cable Cable Cable Cable Tower Tower Tower Tower
Elevation Weight Weight Weight Weight Intercept Intercept Intercept Intercept
A B C D A B C D
f ib B b 3 g e o A ]
81.25 39.99 37.73 38.05 0.34 0.30 0.31
1.0 sec/pulse 0.9 sec/pulse 1.0 sec/pulse
46.9167 37.81 30.18 3133 0.11 0.07 0.07

0.6 sec/pulse 0.4 secipulse 0.5 sec/pulse

o N —— ————

B Guy Data (cont’d) i
Torque Arm Pull Off ____Diagonal
Guy Calc Calc K, K, K K, K, K,
Elevation K K
S Single Solid
Angles Rounds . L _ _ - i
81.25 Yes Yes 1 1 1 1 1
46_7.9_167 = No No . 1 . 1 1 _ .
| Guy Data (cont'd)
___ __ Torque-Arm s ____  Pdloy . ___ Diagonal -
Guy Bolt Size  Number Net Width u Bolt Size Number Net Width u Bolt Size  Number Net Width U
Elevation in Deduct in Deduct in Deduct
_ _ in_ _ in il = in
81.25 0.000 0 0.000 1 0.625 0 0.000 0.75 0.625 0 0.000 0.75
A325N A325N A325N
46.9167 0.000 0 0.000 1 0.625 0 0.000 0.75 0.625 0 0.000 0.75
A32SN, - AN AL E
Guy Pressures
Guy Guy z q- q: Ice
Elevation Location Ice Thickness
el - L sf 2 in
81.25 A 54.63 21 16 0.500
B 54.63 21 16 0.500
C 54.63 21 16 0.500
46.9167 A 37.46 19 14 0.500
B 37.46 19 14 0.500
o & 3746 _ g7 14 0.500

Guy-Mast Forces (Excluding Wind) - No Ice =
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Guy Guy Chord  Guy Tension F, F F: M, M, M,
Elevation Location Angle Top
Bottom
1b
ft o ° b b 1b kip-ft kip-ft kip-ft
81.25 A 632217  3535.70 -147.44 3160.57 -1578.04 -4.56 4.16 -7.90
3500.00
A 63.2217  3535.70 147.44 3160.57 -1578.04 -4.56 -4.16 7.90
3500.00
B 71.1026 353570 1055.49 3347.10 428,96 9.66 3.05 0.00
3500.00
B 71.1026 353570 899.24 3347.10 699.60 -4.83 -3.05 -8.37
3500.00
C 69.7581  3535.70 -967.99 3319.61 737.80 -4.79 3.24 8.30
3500.00
C 69.7581 3535.70 -1122.95 3319.61 469.41 9.58 -3.24 0.00
3500.00
Sum: -136.21 19654.57 -820.32 0.50 0.00 -0.07
46.9167 A 352599  5851.83 0.00 3390.76 -4769.35 -4.89 0.00 0.00
5830.00
46,3325 5851.83 3492.66 4240.16 2016.49 3.06 0.00 -5.30
5830.00
C 44.1644  5851.83 -3628.59 4085.14 2094.97 2.95 -0.00 511
5830.00
_ ; _Swm: 13593 1171606 65789 L1l 000 019
Guy-Mast Forces (Excluding Wind) - Ice
Guy Guy Chord  Guy Tension F, F F. M, M, M,
Elevation Location Angle Top
Bottom
1b
ft _ 2 {b b b kip-ft _ kip-fr kip-ft
81.25 A 63.2217  4885.70 -203.30 4369.71 -2175.85 -6.31 573 -10.92
4815.47
A 63.2217 4885.70 203.30 4369.71 -2175.85 -6.31 -5.73 10.92
4815.47
B 71.1026  4882.79 1454.48 4623.50 591.12 13.35 420 0.00
4812.56
B 71.1026  4882.79 1239.16 4623.50 964.06 -6.67 -4.20 -11.56
4812.56
@ 69.7581  4883.17 -1334.00 4586.06 1016.77 -6.62 4.47 11.47
4812.94
C 69.7581  4883.17 -1547.55 4586.06 646.90 13.24 -447 0.00
4812.94
Sum: -187.91 27158.55 -1132,86 0.68 0.00 -0.09
46.9167 A 352599  7939.17 0.00 4604.11 -6467.82 -6.65 0.00 0.00
7902.91
B 46.3325  7937.17 4735.30 5753.37 2733.93 4.15 0.00 -7.19
7900.91
C 44,1644 793749 -4919.78 5543.59 2840.44 4.00 -0.00 6.93
7901.23
Sum:  -184.48 15901.07 -893.45 1.51 0.00 -0.26

Guy-Mast Forces (Excluding Wind) - Service
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Guy Guy Chord  Guy Tension e F, F, M, M, M.
Elevation Location  Angle Top
Bottom
b
St _ ° _ 1 b b kip-ft kip-ft kip-ft
81.25 A 63.2217  3535.70 -147.44 3160.57 -1578.04 -4.56 4.16 -7.90
3500.00
A 63.2217  3535.70 147.44 3160.57 -1578.04 -4.56 -4.16 7.90
3500.00
B 71.1026  3535.70 105549 3347.10 428.96 9.66 3.05 0.00
' 3500.00
B 71.1026  3535.70 899.24 3347.10 699.60 -4.83 -3.05 -8.37
3500.00
C 69.7581 3535.70 -967.99 3319.61 737.80 -4.79 3.24 R.30
3500.00
C 69.7581 3535.70 -1122.95 3319.61 469.41 9.58 -3.24 0.00
3500.00
Sum: -136.21 19654.57 -820.32 0.50 0.00 -0.07
46.9167 A 352599  5851.83 0.00 3390.76 -4769.35 -4.89 0.00 0.00
5830.00
B 463325  5851.83 3492.66 4240.16 2016.49 3.06 0.00 -5.30
5830.00
[® 44,1644  5851.83 -3628.59 4085.14 2094.97 295 -0.00 5.11
5830.00
— _ Sum 13593 171606 65789 1a1 080 019
| Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description  Face Allow  Component Placement Face Lateral # # Clear  Widthor Perimeter — Weight
or  Shield Type Offset Offset Per Spacing Diameter
. Leg o St in (FracFW) _ Row in in in 2
15/8 A Yes  Ar(CfAe) 63.50 - 27.00 1.000 -0.28 4 4 0.500 1.980 1.04
(Verizon)
15/8 C  Yes  Ar(CfAe) 63.50 -27.00 1.000 0 8 8 1.980 1.980 1.04
(Verizon)
/8 A Yes  Ar(CfAe) 54.50 - 27.00 1.000 0.28 3 3 1.110 1.110 0.54
(AT&T)
718 A Yes  Ar(CfAe) 76.50-27.00 1.000 -0.05 1 I 1.110 1.110 0.54
(Municpal)
7/8 A Yes Ar (CfAe) 69.00 - 27.00 1.000 0 1 1 1.110 1.110 0.54
(Municpal)
778 B Yes Ar (CfAe) 54.50 - 27.00 1.000 0.28 6 6 1.110 1.110 0.54
(AT&T)
78 A Yes  Ar(CfAe) 92.00 - 27.00 1.000 0.1 2 2 1.110 1.110 0.54
(Municpal)
15/8 C Yes  Ar(CfAe) 63.50 -27.00 4.000 0 6 6 1.980 1.980 1.04
(Verizon)

)

Feed Line/Linear Appurtenances Section Areas

Tower " Tower Face ) A s Ar C,,AA - CaAdy i) Wezéhz
Section Elevation In Face Out Face
i S P 5 g _f b _

T1 92.00-87.00 A 0.925 0.000 0.000 0.000 5.40
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Tower Tower Face Ag Af CyAy Cady Weight
Section Elevation In Face Out Face
¥ _ e r Vi b
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T2 87.00-67.00 A 4.764 0.000 0.000 0.000 27.81
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T3 67.00-47.00 A 20.371 0.000 0.000 0.000 123.99
B 4.162 0.000 0.000 0.000 24.30
C 38.115 0.000 0.000 0.000 240.24
T4 47.00-27.00 A 26.150 0.000 0.000 0.000 158.80
B 11.100 0.000 0.000 0.000 64.80
o c 46.200_ 0000 0.000 0.000 291.20
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face lece Ag AF Cydy Cydy Weight
Section Elevation or Thickness In Face Out Face
L fi Leg in L Fid i g I
T1 92.00-87.00 A 0.500 1.758 0.000 0.000 0.000 15.23
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T2 87.00-67.00 A 0.500 9.055 0.000 0.000 0.000 78.46
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T3 67.00-47.00 A 0.500 22,120 10.230 0.000 0.000 332.79
B 7.913 0.000 0.000 0.000 68.56
C 57.365 0.000 0.000 0.000 590.19
T4 47.00-27.00 A 0.500 29.583 12.400 0.000 0.000 427.39
B 21.100 0.000 0.000 0.000 182.82
R ). - 0000 0000 0000 71538
Feed Line Shielding
Section Elevation Face Ar Az Ar Ar
Ice Ice
. i B i i i in
T1 92.00-87.00 A 0.043 0.335 0.058 0.110
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
T2 87.00-67.00 A 0.210 1.499 0.198 0.377
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
T3 67.00-47.00 A 0.898 5.357 0.849 1.348
B 0.183 1.310 0.173 0330
C 1.680 9.499 1.588 2.390
T4 47.00-27.00 A 1.156 6.965 1.090 1.749
B 0.490 3.500 0.462 0.879
C _2.04] 11.535 1.925 2.897

Feed Line Center of Pressure
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Project Date
NATCOMM
632N Bmonﬁ,ﬂm 265 Benham Street - Hamden, CT 13:17:44 02/01/10
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless - Hamden 2 TJL

FAX: (203) 488-8587

Section Elevation CPy CP; CPy CP;
Ice Ice
. St in in in in
Tl 92.00-87.00 -0.668 -0.701 -0.564 -0.592
T2 87.00-67.00 -1.003 -0.883 -0.878 -0.773
T3 67.00-47.00 -1.713 4.360 -0.911 3447
T4 42002700 1031 4208 019 3315

Discrete Tower Loads

Description TFace  Offiet  Offserss | Azimuth | Placement Gty Cuds Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° f s s b
ft
—_— — PUR—— — —— s —\Ll ——— —_ —— ——
6'x12' Boom Gate (3) A From Leg 2.00 0.0000 62.50 No Ice 49.80 49.80 1680.00
(Verizon) 0.00 1/2" Ice 59.30 59.30 2100.00
0.00
6'x12' Boom Gate (3) B From Leg 2.00 0.0000 62.50 No Ice 49,80 49.80 1680.00
(Verizon) 0.00 1/2"Iee  59.30 59.30 2100.00
0.00
6'x12' Boom Gate (3) C From Leg 2,00 0.0000 62.50 No Ice 49.80 49.80 1680.00
(Verizon) 0.00 1/2"Ice  59.30 59.30 2100.00
0.00
DB844G65ZAXY A From Leg 4.00 0.0000 63.50 No Ice 4.67 3.73 16.00
(Verizon - proposed) 6.00 1/2" Ice 5.05 4,10 48.76
0.00
DB948F85T2E-M A From Leg 4.00 0.0000 63.50 No Ice 1.92 3.26 8.50
(Verizon) 4.00 1/2" Ice 222 3.62 27.57
0.00
P65-16-XL-2 A From Leg 4.00 0.0000 63.50 No Ice 8.40 4.12 20.00
(Verizon - proposed) 0.00 1/2" Ice 8.95 4.56 64.53
0.00
DBY948F85T2E-M A From Leg 4.00 0.0000 63.50 No Ice 1.92 3.26 8.50
(Verizon) -4.00 1/2" Ice 222 3.62 27.57
0.00
DB844G65ZAXY A From Leg 4.00 0.0000 63.50 No Ice 4.67 3.73 16.00
(Verizon - proposed) -6.00 1/2" Ice 5.05 4.10 48.76
0.00
APLB66513-42T0 B From Leg 4.00 0.0000 63.50 No Ice 429 3.73 15.70
(Verizon - proposed) 6.00 1/2" Ice 4.67 4.10 46.99
0.00
DB948F85T2E-M B From Leg 4.00 0.0000 63.50 No Ice 1.92 3.26 8.50
(Verizon) 4.00 1/2" Ice 222 3.62 27.57
0.00
LNX-6514DS-T4M B From Leg 4.00 0.0000 63.50 No Ice 8.41 541 38.00
(Verizon - proposed) 0.00 1/2" Ice 8.96 5.86 88.51
0.00
DBY948F85T2E-M B From Leg 4.00 0.0000 63.50 No Ice 1.92 3.26 8.50
(Verizon) -4.00 1/2" Ice 2.22 3.62 27.57
0.00
APL866513-42T0 B From Leg 4.00 0.0000 63.50 No Ice 429 3.73 15.70
(Verizon - proposed) -6.00 1/2" Ice 4.67 4.10 46.99
0.00
DBB44G65ZAXY C From Leg 4.00 0.0000 63.50 No Ice 4.67 3.73 16.00
(Verizon - proposed) 6.00 1/2" Ice 5.05 4.10 48.76

0.00
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Project Date
NATCOMM
632 N, Branmord Ral 265 Benham Street - Hamden, CT 13:17:44 02/01/10
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless - Hamden 2 TIL
FAX: (203) 488-8587
) b;z.;c-r‘lk;btibni N Face - Q;j}.s';f ) -Oﬂ}els - Azimuth  Placement CaA : C ,;!j W;er;ght 7
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S ig i b
S
e RO el e M. L I8 S e s N -
DB948F85T2E-M C From Leg 4,00 0.0000 63.50 No Ice 1.92 3.26 8.50
(Verizon) 4.00 1/2" Ice 222 3.62 27.57
0.00
LNX-6514DS-T4M C From Leg 4,00 0.0000 63.50 No Ice 8.41 541 38.00
(Verizon - proposed) 0.00 1/2" Ice 8.96 5.86 88.51
0.00
DB948F85T2E-M C From Leg 4.00 0.0000 63.50 No Ice 1.92 3.26 8.50
(Verizon) -4.00 1/2" Iee 222 3.62 27.57
0.00
DBB844G65ZAXY C From Leg 4.00 0.0000 63.50 No e 4.67 3.73 16.00
(Verizon - proposed) -6.00 1/2" Ice 5.05 4.10 48.76
0.00
MB96RR900200DPBL A From Leg 0.50 0.0000 54.50 No Ice 11.47 7.58 35.00
(AT&T) 0.00 1/2"Ice  12.08 8.17 100.59
0.00
MB96RR900200DPBL B From Leg 0.50 0.0000 54.50 No lce 11.47 7.58 35.00
(AT&T) 0.00 1/2"Ice  12.08 8.17 100.59
0.00
MB96RR900200DPBL C From Leg 0.50 0.0000 54.50 No Ice 11.47 7.58 35.00
(AT&T) 0.00 1/2"lee  12.08 8.17 100.59
0.00
TMA 10"x8"x3" A From Leg 0.00 0.0000 50.00 No Ice 0.78 0.29 15.00
(AT&T) 0.00 1/2" Ice 0.90 038 20.06
0.00
TMA 10"x8"x3" B From Leg 0.00 0.0000 50.00 No Ice 0.78 0.29 15.00
(AT&T) 0.00 1/2" Ice 0.90 038 20.06
0.00
TMA 10"x8"x3" C From Leg 0.00 0.0000 50.00 No Ice 0.78 0.29 15.00
(AT&T) 0.00 1/2" Ice 0.90 0.38 20.06
0.00
TMA 10"x8"x3" A From Leg 0.00 0.0000 59.00 No Ice 0.78 0.29 15.00
(AT&T) 0.00 1/2" Iee 0.90 0.38 20.06
0.00
TMA 10"x8"x3" B From Leg 0.00 0.0000 59.00 No Ice 0.78 0.29 15.00
(AT&T) 0.00 1/2" Ice 0.90 0.38 20.06
0.00
TMA 10"x8"x3" C From Leg 0.00 0.0000 59.00 No Ice 0.78 0.29 15.00
(AT&T) 0.00 12" Ice 0.90 038 20.06
0.00
17' x 3" Dia Omni A From Leg 3.00 0.0000 91.00 No Ice 5.10 5.10 47.60
(Municipal) 0.00 1/2" Ice 6.83 6.83 84.35
750
3' Side arm mount A From Leg 1.50 0.0000 91.00 No Ice 2.00 2.00 70.00
(Municipal) 0.00 172" Iee 2.60 2.60 82.00
0.00
20' x 3" Dia Omni B From Leg 3.00 0.0000 91.00 No Ice 6.00 6.00 50.00
(Municipal) 0.00 1/2" Iee 8.03 8.03 93.17
10.00
2' Side arm mount B From Leg 1.00 0.0000 91.00 No lee 2,00 2.00 70.00
(Municipal) 0.00 1/2" Ice 2.60 2.60 82.00
0.00
21-ft 8-Bay Dipole C From Leg 3.00 0.0000 69.00 No Ice 3.15 3.15 32.00
(Municipal) 0.00 1/2" Iee 5.67 5.67 41.60
10.60
3' Side arm mount C From Leg 1.50 0.0000 69.00 No lece 2,00 2.00 70.00
(Municipal) 0.00 1/2" Ice 2.60 2.60 82.00

0.00
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Project Date
NATCOMM
832 N Branford N 265 Benham Street - Hamden, CT 13:17:44 02/01/10
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless - Hamden 2 TIL
FAX: (203) 488-8587

Description Face Offset Offsets: Azimuth Placement Cady Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ¥ S 3 Vs b
St
S-SR R 1T 1) -
3' Pipe Brace C From Leg 1.50 0.0000 80.00 No Ice 0.58 0.58 10.95
(Municipal) 0.00 172" Ice 0.77 0.77 16.37
0.00
8'x 3" Dia Omni B From Leg 2.00 0.0000 76.50 No Ice 240 2.40 25.00
(Municipal) 0.00 1/2" Iee 3.19 3.19 42.51
4.00
2' Side arm mount B From Leg 1.00 0.0000 76.50 No Ice 2.00 2.00 70.00
(Municipal) 0.00 1/2" Ice 2.60 2.60 82.00
0.00

Tower Pressures - No Ice

Gy =1195
Section z Kz q: Ac F Ar Ap A_lgg Leg CyAds Cady
Elevation a % In Out
c Face Face
i J pf | /| e Nis yis Vi Nis yisl
T1 92.00-87.00 89.50 1.33 25 13229 | A 0.678 2.890 1.458 40.87 0.000 0.000
B 0.736 2.009 53.14 0.000 0.000
C 0.736 2.009 53.14 0.000 0.000
T2 87.00-67.00 77.00| 1.274 241 52917 A 1.763 12.463 5.833 41.00 0.000 0.000
B 1.962 7.909 59.10 0.000 0.000
C 1.962 7.909 59.10 0.000 0.000
T3 67.00-47.00 57.00 | 1.169 22| 52917 A 1.113 27.382 5.833 2047 0.000 0.000
B 1.788 11.888 42.65 0.000 0.000
C 0.374 44344 13.04 0.000 0.000
T4 47.00-27.00 37.00 1.033 19 52917| A 0.872 32.908 5.833 17.27 0.000 0.000
B 1.499 18.523 29.13 0.000 0.000
C 0.037 52.072 11.19 0.000 0.000

Tower Pressure - With Ice

Gy =1.195
Section z K; q: tz Ag F Ar Ag Aeg Leg Cud,y CyAdy
Elevation a % In Out
c Face Face
ft Ji psf in s e f iis i id S
T1 92.00-87.00 89.50 1.33 18 0.500] 13.646] A 0.626 5.955 2292 34,82 0.000 0.000
B 0.736 4.531 43.51 0.000 0.000
C 0.736 4.531 43.51 0.000 0.000,
T2 87.00-67.00 77.00| 1274 18 0.500] 54.583] A 1.584 24.519 9.167 35.12 0.000 0.000
B 1.962 16.963 48.44 0.000 0.000
C 1.962 16.963 48.44 0.000 0.000
T3 67.00-47.00 57.001 1.169 16 0.500] 54.583] A 10.844 33.727 9.167 20.57 0.000 0.000
B 1.632 23.565 36.38 0.000 0.000
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Project Date
NATCOMM

632N Brgford Rd 265 Benham Street - Hamden, CT 13:17:44 02/01/10

Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless - Hamden 2 TJL

FAX: (203) 488-8587

Section z Kz q. Iz Ag F Ar Ap Ajeg Leg CyAa Cudy
Elevation a % In Out
c Face Face
St ft psf in s e Vs )i /P N )id
C 0.000 64.829 14.14 0.000 0.000]
T4 47.00-27.00 37.00( 1.033 14 0.500| 54.583] A 12.613 39.596 9.167 17.56 0.000 0.000]
B 1.083 34.577 25.71 0.000 0.000
C 0.000 74,976 12.23 0.000 0.000

Tower Pressure - Service

Gy =1195
Section 2 K; q. Ac F Ar Az Aieg Leg Cuda Cydy
Elevation a % In Out
¢ Face Face
b ft st yis e bis Nis s s bis
T1 92.00-87.00 89.50 133 9 13.229 | A 0.678 2.890 1.458 40.87 0.000 0.000
B 0.736 2.009 53.14 0.000 0.000
C 0.736 2.009 53.14 0.000 0.000
T2 87.00-67.00 77.00( 1.274 8 52917] A 1.763 12.463 5.833 41.00 0.000 0.000
B 1.962 7.909 59.10 0.000 0.000
C 1.962 7.909 59.10 0.000 0.000
T3 67.00-47.00 57.00| 1.169 7 52917 A 1.113 27.382 5.833 20.47 0.000 0.000
B 1.788 11.888 42.65 0.000 0.000
C 0.374 44.344 13.04 0.000 0.000
T4 47.00-27.00 37.00 | 1.033 7 52917 A 0.872 32.908 5.833 17.27 0.000 0.000
B 1.499 18.523 29.13 0.000 0.000
C 0.037 52.072 11.19 0.000 0.000

Tower Forces - No Ice - Wind Normal To Face

Section Add Self F e Cr Ry Dp Dp Ap F w Cirl.
Elevation Weight Weight a Face
¢
St Ib b e S Ib plf
T1 92.00- 5.40 184.08 [ A 0.27 2.38 | 0.607 1 1 2433 170.10 34.02 A
87.00 B 0.207 | 2.571| 0.592 1 1 1.925
C 0.207 [ 2.571| 0.592 1 1 1.925
T2 87.00- 27.81 68564 A 0.269 | 2382 | 0.607 1 1 9.326 62537 31271 A
67.00 TA16222| B 0.187 | 2.642| 0.588 1 1 6.610
C 0.187| 2.642| 0.588 1 1 6.610
T3 67.00- 388.53 685.64 | A 0.538| 1.855| 0.718 1 1 20.770 2004.15 | 100.21 C
47.00 B 0.258 | 2412 0.604 1 1 8.969
C 0845 1.856| 0.934 1 1 41.799
T4 47.00- 514.80 68589 | A 0.638 | 1.785] 0.778 1 1 26.469 2416.17° 120.81 C
27.00 B 0:378 [ 2.108 | 0.643 1 1 13.410
C 0.985| 2.069 1 1 1 52.109
Sum Weight: 936.54 2403.47 24, 5215.78
limit

Tower Forces - No Ice - Wind 45 To Face
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NATCOMM
63-2 N. Branford Rd. 265 Benham Street - Hamden, CT 13:17:44 02/01/10
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless - Hamden 2 il
FAX: (203) 488-8587
Section Add Self F e Cr Ra Dr Dr Ar F w Crrl,
Elevation Weight Weight a Face
[+
fi Ib b e /e b plf
T1 92.00- 5.40 184,08 A 027 238 0.607] 0.825 1 2314 161.80 | 3236| A
87.00 B 0.207 | 2.571| 0.592| 0.825 1 1796
C 0207 2.571| 0.592| 0.825 1 1.796
T2 87.00- 27.81 685.64 | A 0.269| 2.382| 0607 0.825 1 9.018 604.68 | 3023 A
67.00 TA 16222 | B 0.187| 2.642| 0.588| 0825 1 6.267
o 0.187| 2.642| 0588 | 0.825 1 6.267
T3 67.00- 388.53 685.64 | A 0.538 | 1.855| 0.718| 0.825 1 20.575 2001.01 | 10005| C
47.00 B 0.258 | 2.412| 0.604| 0.825 1 8.657
c 0.845| 1.856| 0934 0825 1 41.734
T4 47.00- 514.80 685.89 [ A 0.638| 1.785| 0.778 | 0.825 1 26317 2416.17°| 12081 «C
27.00 B 0378 [ 2.108 | 0.643 | 0.825 1 13.148
c 0.985| 2.069 1| 0.825 1 52.103
Sum Weight: 936.54 2403.47 2A, 5183.66
limit
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F € Cr Re Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
- [
fi Ib ib e P ib plf
T1 92.00- 5.40 184.08 | A 027 238[ 0607 08 1 2.297 16062 3212 A
87.00 B 0207 2571 0592 08 1 1.778
c 0207| 2.571] 0592 08 1 1.778
T2 87.00- 27.81 685.64 | A 0.269| 2.382| 0607| 08 1 8.974 601.72| 3009 A
67.00 TA16222| B 0.187| 2.642| 0588 08 1 6.218
c 0.187| 2.642| 0588 038 1 6.218
T3 67.00- 388.53 68564 A 0.538| 1.855| 0718 08 1 20.548 200057 10003 C
47.00 B 0.258| 2412| 0604| 08 1 8.612
C 0.845| 1.856| 0934 08 1 41.725
T4 47.00- 514.80 68589 | A 0638 1.785| 0.778| 08 1 26.295 241617°| 12081 cC
27.00 B 0378 2.108| 0643 08 1 13.110
C 0.985 | 2.069 1 08 1 52.102
Sum Weight: 936.54 |  2403.47 24, 5179.07
limit
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Ra Dr Dy Ag F w Crri.
Elevation Weight Weight a Face
c
ft 1b Ib e Nis Ib pif
T1 92.00- 540 18408 | A 027 238 0607 0385 1 2331 162.99 [  32.60| A
87.00 B 0.207| 2.571| 0592 085 1 1.814
C 0.207 | 2.571| 0592| 085 1 1814
T2 87.00- 27.81 685.64 | A 0.269 | 2.382| 0607 0385 1 9.062 607.63| 3038 A
67.00 TA 16222 | B 0.187| 2.642| 0588 | 085 1 6.316
C 0.187| 2.642| 0588 | 085 1 6316
T3 67.00- 388.53 685.64 | A 0538 1.855] 0.718| 085 1 20.603 200146 | 100.07| C
47.00 B 0.258 | 2.412| 0.604| 085 1 8.701
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NATCOMM
63-2 N. Branford Rd. 265 Benham Street - Hamden, CT 13:17:44 02/01/10
Branford, CT 06405 Client ) ) Designed by
Phone: (203) 488-0580 Verizon Wireless - Hamden 2 TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rz Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
c
S 1b Ib € Vs b plf
C 0.845| 1.8356( 0.934 0.85 1 41.743
T4 47.00- 514.80 685.89 | A 0.638| 1.785] 0.778 0.85 1 26.339 2416.17° 120.81 C
27.00 B 0.378 | 2.108 | 0.643 0.85 1 13.185
C 0.985| 2.069 1 0.85 1 52.104
Sum Weight: 936.54 2403.47 .2As 5188.25
limit
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Cel.
Elevation Weight Weight a ' Face
c
ft b b e )is 1b pif
T1 92.00- 15.23 26086 A 0482 | 1.924 | 0.689 1 1 4.726 200.42 40.08 A
87.00 B 0386| 2.092] 0.646 1 I 3.663
G 0.386| 2.092| 0.646 1 1 3.663
T2 87.00- 78.46 94629 | A 0.478 1.93 | 0.687 1 1 18.420 750.47 37.52 A
67.00 TA 24687 B 0347 | 2.179| 0.631 1 1 12.671
C 0.347 | 2.179| 0.631 1 1 12,671
T3 67.00- 991.54 94629 | A 0.817| 1.829 091 1 1 41.537 2114.84" 105.74 C
47.00 B 0462 1955 0.679 1 1 17.625
C 1 21 1 1 1 64.829
T4 47.00- 1325.59 946.77 | A 0.956 | 2.015 1 1 1 52.209 1869.20" 93.46 C
27.00 B 0.653| 1.781| 0.788 1 1 28318
C 1 2.1 1 1 1 74.976
Sum Weight: [ 241082 |  3347.09 24, 4934.93
limit
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Ry De Dy Ag F w Crrl.
Elevation Weight Weight a Face
(4
St b b e )is b plf
T1 92.00- 15.23 26086 | A 0482 1.924| 0.689| 0.825 1 4.617 195.77 39.15 A
87.00 B 0386 2.092| 0.646 | 0.825 1 3.534
C 0386 | 2.092] 0.646| 0.825 1 3.534
T2 87.00- 78.46 946.29 | A 0.478 193 0.687| 0.825 1 18.143 739.18 36.96 A
67.00 TA 24687 | B 0.347( 2.179| 0.631| 0.825 1 12.327
C 0347] 2.179| 0.631| 0.825 1 12.327
T3 67.00- 991.54 94629 | A 0817 1.829 091 0.825 I 39.639 2114.84° 105.74 C
47.00 B 0462 | 1.955| 0.679 | 0.825 1 17.340
L5 1 2.1 1] 0.825 1 64.829
T4 47.00- 1325.59 946.77| A 0956 2.015 1] 0.825 1 50.001 1869.20° 93.46 C
27.00 B 0.653 | 1.781| 0.788 | 0.825 1 28.129
C 1 2:1 1] 0.825 1 74.976
Sum Weight: | 241082 [  3347.09 24, 4918.99
limit
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Project Date
NATCOMM
63-2 N, Branford Rd. 265 Benham Street - Hamden, CT 13:17:44 02/01/10
Branford, CT 06405 Client Designed by
Phone: (203) 488-0380 Verizon Wireless - Hamden 2 TIL

FAX: (203) 488-8587

| Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rp Dg Dy Ag F w Crrl.
Elevation Weight Weight a Face
C
ft b Ib e is b pif
T1 92.00- 15.23 260.86 | A 0482 1.924| 0.689 0.8 1 4.601 195.11 39.02 A
87.00 B 0386 2.092| 0.646 0.8 1 3515
C 0.386| 2.092 | 0.646 0.8 1 3515
T2 87.00- 78.46 94629 | A 0.478 193 0.687 0.8 1 18.103 737.56 36.88 A
67.00 TA 24687 | B 0.347| 2.179 | 0.631 0.8 1 12.278
Cc 0.347| 2.179| 0.631 0.8 1 12.278
T3 67.00- 991.54 946.29 [ A 0817 1.829 091 0.8 1 39.368 2114.84" 105.74 C
47.00 B 0.462| 1.955| 0.679 0.8 1 17.299
C 1 2.1 1 0.8 1 64.829
T4 47.00- 1325.59 946.77 | A 0.956 | 2.015 1 0.8 1 49.686 1869.20° 93.46 C
27.00 B 0.653 | 1.781| 0.788 08 1 28.102
C 1 2.1 1 0.8 1 74.976
Sum Weight: 2410.82 3347.09 .2Ag 4916.71
limit
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Re Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
¢
St ib b e yid b pif
T1 92.00- 15.23 260.86 | A 0482 1.924| 0.689 0.85 1 4.632 196.44 39.29 A
87.00 B 0.386| 2.092| 0.646 0.85 1 3.552
C 0386 2.092| 0.646 0.85 1 3.552
T2 87.00- 78.46 94629 | A 0478 1.93 | 0.687 0.85 1 18.182 740.79 37.04 A
67.00 TA 24687 | B 0.347] 2.179| 0.631 0.85 1 12376
C 0347 2.179 | 0.631 0.85 1 12.376
T3 67.00- 991.54 94629 | A 0.817 | 1.829 0.91 0.85 1 39.910 2114.84 105.74 C
47.00 B 0.462| 1.955| 0.679 0.85 1 17.381
C 1 2.1 1 0.85 1 64.829
T4 47.00- 1325.59 946.77 | A 0956 2.015 1 0.85 1 50317 1869.20° 93.46 C
27.00 B 0.653| 1.781] 0.788 0.85 1 28.156
Cc 1 2.1 1 0.85 1 74.976
Sum Weight: 2410.82 3347.09 24, 492127
lirnit
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Ry Dg Dr Ag F w Crrl.
Elevation Weight Weight a Face
c
1t 1 b e Va i pif
T1 92.00- 5.40 184.08| A 0.27 238 0.607 1 1 2433 58.86 11.77 A
87.00 B 0.207| 2.571| 0.592 1 1 1.925
C 0207 2.571| 0.592 1 1 1.925
T2 87.00- 27.81 685.64| A 0.269 | 2.382| 0.607 1 1 9326 216.39 10.82 A
67.00 TA 16222 | B 0.187 | 2.642| 0.588 1 1 6.610
C 0.187 | 2.642| 0.588 1 1 6.610
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Section Add Self F e Cr Rp Dyp D Ag F w Crrl.
Elevation Weight Weight a Face
c
1 ib b e yid b plf
T3 67.00- 388.53 685.64 | A 0.538 | 1.855[ 0718 1 1 20.770 69348 3467 C
47.00 B 0.258 [ 2412 0.604 1 1 8.969
C 0845 1.856| 0.934 1 1 41.799
T4 47.00- 514.80 68589 A 0.638 | 1.785| 0.778 1 1 26.469 836.04°| 4180 cC
27.00 B 0378 [ 2.108 | 0.643 1 1 13.410
C 0.985| 2.069 1 1 1 52.109
Sum Weight: 936.54 |  2403.47 ‘24, 1804.77
limit
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr R Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
[4
ft ib b e bis b pif
T1 92.00- 540 184.08 [ A 027 238] 0.607| 0825 1 2314 5599 1120 A
87.00 B 0207| 2.571| 0.592| 0.825 1 1.796
C 0.207| 2.571( 0.592 0.825 1 1.796
T2 87.00- 27.81 685.64 | A 0.269 | 2.382| 0.607 | 0.825 ] 9.018 20923 1046| A
67.00 TA16222| B 0.187 | 2.642| 0588 | 0.825 1 6267
c 0.187 | 2.642| 0588 0.825 1 6.267
T3 67.00- 388.53 685.64 | A 0.538 | 1.855( 0.718] 0.825 1 20.575 692.39| 3462| C
47.00 B 0258 | 2412 0.604| 0.825 1 8.657
C 0.845| 1.856| 0934 0.825 1 41.734
T4 47.00- 514.80 685.89 | A 0638 1.785| 0.778 | 0.825 1 26.317 836.04°| 4180 C
27.00 B 0378 | 2.108| 0.643| 0.825 1 13.148
C 0.985 | 2,069 1] 0.825 1 52.103
Sum Weight: 936.54 | 240347 24, 1793.65
limit
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Ry Dr Dy Ag F w Ctrl,
Elevation Weight Weight a Face
C
i Ib b e S b pif
T1 92.00- 540 184.08 | A 027 238 0607 08 1 2.297 5558 1112 A
87.00 B 0.207] 2571 0592 08 1 1.778
C 0207| 2571| 0592| 08 1 1.778
T2 87.00- 27.81 685.64 | A 0.269| 2382| 0607 038 1 8.974 208.21 1041 A
67.00 TA16222| B 0,187 | 2.642| 0588| 0.3 1 6.218
C 0.187 | 2642| 0588 038 1 6.218
T3 67.00- 388.53 685.64 | A 0.538| 1.855| 0.718| 0.8 1 20.548 69224 | 3461| C
47,00 B 0258 | 2412 0604 08 1 8.612
C 0845 1.856 | 0934 0.8 1 41.725
T4 47.00- 514.80 685.89 | A 0.638] 1.785( 0778 08 1 26.295 83604 4180 C
27.00 B 0378 | 2.108| 0.643| 08 1 13.110
o) 0.985 | 2.069 1 0.8 1 52.102
Sum Weight: 936.54 | 240347 24, 1792.07
limit
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Tower Forces - Service - Wind 90 To Face I
Section Add Self F e Cr Re D Dy Ag F w Cirl.
Elevation Weight Weight a Face
c
7 b b e S b plf
T1 92,00- 5.40 184.08| A 0.27 238 | 0.607 0.85 I 2331 56.40 11.28 A
87.00 B 0.207 | 2571 | 0.592 0.85 1 1814
C 0.207 | 2.571| 0.592 0.85 1 1.814
T2 87.00- 27.81 68564 | A 0269 2.382| 0.607 0.85 1 9.062 210.25 10.51 A
67.00 TA 16222 | B 0.187 | 2.642| 0.588 0.85 1 6316
2 0.187 | 2.642| 0.588 0.85 1 6316
T3 67.00- 388.53 685.64 [ A 0.538 | 1.855| 0.718 0.85 1 20.603 692,55 34.63 C
47.00 B 0258 | 2.412| 0.604 0.85 1 8.701
C 0.845( 1.856| 0.934 0.85 1 41.743
T4 47.00- 514.80 685.89| A 0.638 | 1.785] 0.778 0.85 1 26,339 836.04° 41.80 C
27.00 B 0.378 | 2.108 | 0.643 0.85 1 13.185
C 0.985| 2.069 1 0.85 1 52.104
Sum Weight: 936.54 2403.47 'ZAg 1795.24
limit
Force Totals (Does not include forces on guys)
Load Vertical Sum of Sum of Sum of Torques
Case Forces Forces Forces
X z
b b b kip-ft
Leg Weight 1596.01
Bracing Weight 807.45
Total Member Self-Weight 2403.47
Guy Weight 330.87
Total Weight 9593.82
Wind 0 deg - No Ice 8.61 -12640.31 0.07
Wind 30 deg - No Ice 6291.86 -10927.29 0.97
Wind 45 deg - No Ice 8890.33 -8921.43 1.34
Wind 60 deg - No Ice 10881.26 -6309.26 1.61
Wind 90 deg - No Ice 12568.80 -8.61 1.82
Wind 120 deg - No Ice 10904.44 6312.70 1.54
Wind 135 deg - No Ice 8878.15 8909.25 1.23
Wind 150 deg - No Ice 6276.94 10918.68 0.85
Wind 180 deg - No Ice -8.61 12603.60 -0.07
Wind 210 deg - No Ice -6291.86 10927.29 -0.97
Wind 225 deg - No Ice -8890.33 8921.43 -1.34
Wind 240 deg - No Ice -10913.05 6327.62 -1.61
Wind 270 deg - No Ice -12568.80 8.61 -1.82
Wind 300 deg - No Ice -10872.64 -6294.34 -1.54
Wind 315 deg - No Ice -8878.15 -8909.25 -1.23
Wind 330 deg - No Ice -6276.94 -10918.68 -0.85
Member Ice 943.62
Guy Ice 289.63
Total Weight Ice 14402.51
Wind 0 deg - Ice 6.55 -11486.21 0.25
Wind 30 deg - Ice 5725.28 -9938.79 0.91
Wind 45 deg - Ice 8091.77 -8115.33 1.16
Wind 60 deg - Ice 9905.99 -5739.67 1.32
Wind 90 deg - Ice 11439.22 -6.55 1.38
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Load Vertical Sum of Sum of Sum of Torques
Case Forces Forces Forces
X zZ
b b Jti] kip-ft

Wind 120 deg - Ice 9915.22 5737.43 1.07
Wind 135 deg - Ice 8082.51 8106.07 0.80
Wind 150 deg - Ice 5713.94 9932.24 048
Wind 180 deg - Ice -6.55 11467.99 -0.25
Wind 210 deg - Ice -5725.28 9938.79 -0.91
Wind 225 deg - Ice -8091.77 8115.33 -1.16
Wind 240 deg - Ice -9921.77 5748.78 -1.32
Wind 270 deg - Ice -11439.22 6.55 -1.38
Wind 300 deg - Ice -9899.44 -5728.32 -1.07
Wind 315 deg - Ice -8082.51 -8106.07 -0.80) ,
Wind 330 deg - Ice -5713.94 -9932.24 -0.48
Total Weight 9593.82
Wind 0 deg - Service 2.98 -4373.81 0.02
Wind 30 deg - Service 2177.11 -3781.07 0.34
Wind 45 deg - Service 3076.24 -3087.00 0.46
Wind 60 deg - Service 3765.14 -2183.14 0.56
Wind 90 deg - Service 4349.06 -2.98 0.63
Wind 120 deg - Service 3773.16 2184.32 0.53
Wind 135 deg - Service 3072.02 308278 0.43
Wind 150 deg - Service 2171.95 3778.09 0.29
Wind 180 deg - Service -2.98 4361.11 -0.02
Wind 210 deg - Service -2177.11 3781.07 -0.34
Wind 225 deg - Service -3076.24 3087.00 -0.46
Wind 240 deg - Service -3776.14 2189.49 -0.56
Wind 270 deg - Service -4349.06 2.98 -0.63
Wind 300 deg - Service -3762.16 -2177.97 -0.53
Wind 315 deg - Service -3072.02 -3082.78 -0.43
Wind 330 deg - Service -2171.95 -3778.09 -0.29

Load Combinations

Description

Comb.

N
1 Dead Only
2 Dead+Wind 0 deg - No Ice+Guy
3 Dead+Wind 30 deg - No Ice+Guy
4 Dead+Wind 45 deg - No Ice+Guy
5 Dead+Wind 60 deg - No Ice+Guy
6 Dead+Wind 90 deg - No Iee+Guy
7 Dead+Wind 120 deg - No Ice+Guy
8 Dead+Wind 135 deg - No Ice+Guy
9 Dead+Wind 150 deg - No Ice+Guy
10 Dead+Wind 180 deg - No Ice+Guy
11 Dead+Wind 210 deg - No Ice+Guy
12 Dead+Wind 225 deg - No Ice+Guy
13 Dead+Wind 240 deg - No Ice+Guy
14 Dead+Wind 270 deg - No Ice+Guy
15 Dead+Wind 300 deg - No Ice+Guy
16 Dead+Wind 315 deg - No Ice+Guy
17 Dead+Wind 330 deg - No Ice+Guy
18 Dead+Ice+Temp+Guy
19 Dead+Wind 0 deg+lce+Temp+Guy
20 Dead+Wind 30 deg+Ice+Temp+Guy
21 Dead+Wind 45 deg+lce+Temp+Guy
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Client Designed by
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Dead+Wind 60 deg+lce+Temp+Guy
Dead+Wind 90 deg+lce+Temp+Guy
Dead+Wind 120 deg+Ice+Temp+Guy
Dead+Wind 135 deg+lcet+Temp+Guy
Dead+Wind 150 deg+lIce+Temp+Guy
Dead+Wind 180 deg+Ice+Temp+Guy
Dead+Wind 210 deg+lce+Temp+Guy
Dead+Wind 225 deg+Ice+Temp+Guy
Dead+Wind 240 deg+lce+Temp+Guy
Dead+Wind 270 deg+IcetTemp+Guy
Dead+Wind 300 deg+Ice+Temp+Guy
Dead+Wind 315 deg+Ice+Temp+Guy
Dead+Wind 330 deg+Ice+Temp+Guy
Dead+Wind 0 deg - Service+Guy
Dead+Wind 30 deg - Service+Guy
Dead+Wind 45 deg - Service+Guy
Dead+Wind 60 deg - Service+Guy
Dead+Wind 90 deg - Service+Guy
Dead+Wind 120 deg - Service+Guy
Dead+Wind 135 deg - Service+Guy
Dead+Wind 150 deg - Service+Guy
Dead+Wind 180 deg - Service+Guy
Dead+Wind 210 deg - Service+Guy
Dead+Wind 225 deg - Service+Guy
Dead+Wind 240 deg - Service+Guy
Dead+Wind 270 deg - Service+Guy
Dead+Wind 300 deg - Service+Guy
Dead+Wind 315 deg - Service+Guy
Dead+Wind 330 deg - Service+Guy

Description

Maximum Member Forces

Section
No.

Tl

Elevation Componéfr-z- .
Ji Type

92-87 Ieg

Diagonal

Horizontal

Top Girt

Condition

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

Gov. Force Major Axis ~ Minor Axis

Load Moment Moment

Comb. b kip-ft kip-ft
22 254548 0.03 -0.02
19 -2826.87 -0.01 -0.01
16 -1269.63 -0.16 0.03
27 -1042.13 0.02 0.16
29 -290.29 -0.01 0.00
26 376.72 -0.00 0.02
34 650.01 0.00 0.00
34 -670.73 0.00 0.00
23 176.32 -0.00 -0.00
17 -653.27 -0.00 0.00
20 1.02 -0.00 0.00
17 0.19 0.00 0.00
30 40.16 0.00 0.00
32 -25.52 0.00 0.00
18 3.83 -0.00 0.00
31 4.51 0.00 -0.00
18 3.54 0.00 0.00
31 0.00 0.00 0.00
30 35.89 0.00 0.00
32 -34.50 0.00 0.00
18 -0.57 -0.00 0.00
31 0.53 0.00 -0.00
18 3.54 0.00 0.00
31 0.00 0.00 0.00
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. ¥ Type Load Moment Moment
. - . o Comb. b _ kip-fr Kkip-ft
Bottom Girt Max Tension 27 43.17 0.00 0.00
Max. Compression i) -39.08 0.00 0.00
Max. Mx 18 4.11 -0.00 0.00
Max. My 31 7.74 0.00 -0.00
Max. Vy 18 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
T2 87-67 Leg Max Tension 13 9024.68 -0.00 0.01
Max. Compression 10 -24476.58 0.02 0.09
Max. Mx 14 -8081.97 -0.09 0.00
Max. My 2 -16943.36 0.00 -0.10
Max. Vy 7 -983.92 -0.01 0.04
Max. Vx 10 -1075.10 0.02 0.00
Diagonal Max Tension 6 1710.35 0.00 0.00
Max. Compression 6 -2191.33 0.00 0.00
Max. Mx 27 600.15 -0.00 0.00
Max. My 2 -351.44 -0.00 0.01
Max. Vy 27 1.14 -0.00 0.00
Max. Vx 2 -3.04 -0.00 0.01
Horizontal Max Tension 10 1463.08 0.00 0.00
Max. Compression 19 -953.66 0.00 0.00
Max, Mx 26 659.52 -0.00 0.00
Max. My 31 410.62 0.00 -0.00
Max. Vy 18 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Top Girt Max Tension 30 28.07 0.00 0.00
Max. Compression 32 -30.64 0.00 0.00
Max. Mx 18 213 -0.00 0.00
Max. My 31 -3.18 0.00 -0.00
Max. Vy 18 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Bottom Girt Max Tension 8 476.69 0.00 0.00
Max. Compression 10 -128.28 0.00 0.00
Max. Mx 28 417.05 -0.00 0.00
Max. My 31 193.68 0.00 -0.00
Max, Vy 27 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Guy A Bottom Tension 27 6925.97
Top Tension 27 6995.88
Top Cable Vert 27 6279.70
Top Cable Norm 27 3083.44
Top Cable Tan 27 5.88
Bot Cable Vert 27 -6137.27
Bot Cable Norm 27 3209.82
Bot Cable Tan 27 8.94
GuyB Bottom Tension 31 8266.80
Top Tension 31 8336.36
Top Cable Vert 31 7903.88
Top Cable Norm 31 2650.12
Top Cable Tan 31 20.83
Bot Cable Vert 31 -7784.13
Bot Cable Norm 31 2783.13
Bot Cable Tan 31 39.56
GuyC Bottom Tension 22 8068.13
Top Tension 22 8137.80
Top Cable Vert 22 7656.54
Top Cable Norm 22 2757.04
Top Cable Tan 22 5.59
Bot Cable Vert 22 -7530.41
Bot Cable Norm 22 2896.09
Bot Cable Tan 22 14.69
Torque Arm Top Max Tension 34 8404.99 0.00 0.00
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Section Elevation Component Condition Gov. Force Major Axis  Minor Axis
No. St Type Load Moment Moment
=, — . faa - Comb. b kip-ft kip-ft
Max. Compression 1 0.00 0.00 0.00
Max. Mx 19 7653.92 -0.01 0.00
Max. My 31 8354.37 0.00 0.00
Max. Vy 19 7.33 0.00 0.00
Max. Vx 31 0.04 0.00 0.00
Torque Arm Bottom Max Tension 12 616.90 0.00 0.00
Max, Compression 31 -6406.68 0.00 0.00
Max. Mx 26 -680.56 -0.01 0.00
Max. My 31 -2440.28 0.00 0.00
Max. Vy 26 9.52 0.00 0.00
Max. Vx 31 -0.00 0.00 0.00
T3 67-47 Leg Max Tension 15 11974.88 -0.23 -0.15
Max. Compression 19 -34541.75 -0.00 -0.06
Max. Mx 14 8760.80 -0.74 0.00
Max. My 2 -17689.05 -0.01 -0.74
Max. Vy 14 -4047.74 0.11 0.00
Max. Vx 27 434508 0.00 -0.09
Diagonal Max Tension 16 3259.20 0.00 0.00
Max. Compression 17 -3773.54 0.00 0.00
Max. Mx 31 2777.52 -0.00 -0.00
Max. My 32 -628.24 -0.00 0.01
Max. Vy 31 1.19 -0.00 -0.00
Max, Vx 32 4.92 0.00 0.00
Horizontal Max Tension 7 1438.82 0.00 0.00
Max. Compression 10 -721.76 0.00 0.00
Max. Mx 25 1244.07 -0.00 0.00
Max, My 31 508.74 0.00 -0.00
Max. Vy 25 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Top Girt Max Tension 34 254.00 0.00 0.00
Max. Compression 1 0.00 0.00 0.00
Max. Mx 27 168.86 -0.00 0.00
Max. My 31 226.11 0.00 -0.00
Max. Vy 27 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Bottom Girt Max Tension 19 1203.50 0.00 0.00
Max. Compression 1 0.00 0.00 0.00
Max. Mx 18 982.01 -0.00 0.00
Max. My 31 1105.16 0.00 -0.00
Max. Vy 18 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
T4 47-27 Leg Max Tension 15 11973.68 0.10 0.04
Max. Compression 19 -34541.68 0.00 0.09
Max. Mx 14 -3760.94 045 0.16
Max. My 10 -3314.02 0.00 -0.46
Max, Vy 14 -4049.37 045 0.16
Max. Vx 27 4345.70 0.00 -0.46
Diagonal Max Tension 15 1135.10 0.00 0.00
Max. Compression 31 -1889.14 0.00 0.00
Max. Mx 31 -1745.18 -0.00 0.00
Max. My 32 -630.43 -0.00 0.01
Max. Vy 31 1.25 -0.00 0.00
Max. Vx 32 6.18 0.00 0.00
Horizontal Max Tension 27 944.71 0.00 0.00
Max. Compression 1 0.00 0.00 0.00
Max. Mx 18 764.55 -0.00 0.00
Max. My 31 655.88 0.00 -0.00
Max, Vy 18 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Top Girt Max Tension 2 4251.02 0.00 0.00
Max. Compression 1 0.00 0.00 0.00
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Section Elevation Component Condition Gov. Force Major Axis  Minor Axis
No. ¥ii Type Load Moment Moment
Comb. b kip-ft kip-fi
Max. Mx 18 2424.53 -0.00 0.00
Max. My 31 2646.35 0.00 -0.00
Max. Vy 18 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Bottom Girt Max Tension 2 52.82 0.00 0.00
Max. Compression 1 0.00 0.00 0.00
Max, Mx 18 28.24 -0.00 0.00
Max. My 31 14.68 0.00 -0.00
Max. Vy 18 3.54 0.00 0.00
Max. Vx 31 0.00 0.00 0.00
Guy A Bottom Tension 27 12966.28
Top Tension 27 13002.47
Top Cable Vert 27 7532.22
Top Cable Norm 27 10598.58
Top Cable Tan 27 1.03
Bot Cable Vert 27 -7442.63
Bot Cable Norm 27 10617.52
Bot Cable Tan 27 1.03
Guy B Bottom Tension 32 16157.61
Top Tension 32 16193.75
Top Cable Vert 32 11722.52
Top Cable Norm 32 11172.29
Top Cable Tan 32 5.36
Bot Cable Vert 32 -11644.02
Bot Cable Norm 32 11202.02
Bot Cable Tan 32 5.36
Guy C Bottom Tension 22 15430.09
Top Tension 22 15466.24
Top Cable Vert 22 10788.09
Top Cable Norm 22 11082.49
Top Cable Tan 22 346
Bot Cable Vert 22 -10707.65
Bot Cable Norm 22 11110.08
Bot Cable Tan 22 3.46
Base Beam Max Tension 33 1140.16 -25.44 0.06
Max. Compression 0.00 0.00 0.00
Max. Mx 19 -19491.64 -28.11 0.01
Max. My 31 -17780.65 -25.65 0.23
Max. Vy 19 -19491.64 -28.11 0.01
Max. Vx 31 160.64 -25.65 0.23
Maximum Reactions ,
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
. o Conib.
Guy C @ 20.92 fi Max. Vert 13 -1032.21 -267.68 160.50
Elev 28 ft
Azimuth 240 deg
Max. H, 13 -1032.21 -267.68 160.50
Max. H, 22 -25404.38 -14490.50 8344.96
Min, Vert 22 -25404.38 -14490.50 834496
Min. H, 22 -25404.38 -14490.50 8344.96
Min. H, 13 -1032.21 -267.68 160.50
GuyB@ 19.5 ft Max, Vert 7 -1255.27 310.15 185.90
Elev 28 ft
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Location Condition Gov. Vertical Horizontal, X Horizontal, 2
Load b b b
. e Comb. Ve w AT
Max. H, 32 -26873.54 14390.86 8288.86
Max. H, 32 -26873.54 14390.86 8288.86
Min. Vert 32 -26873.54 14390.86 8288.86
Min. H, 7 -1255.27 310.15 185.90
Min. H, 7 -1255.27 310.15 185.90
GuyA@2821ft Max. Vert 2 -584.12 0.33 -272.12
Elev 28 fi
Azimuth 0 deg
Max. H, 31 -10049.70 25149 -8545.57
Max. H, 2 -584.12 0.33 -272.12
Min, Vert 27 -19636.85 -2.16 -16969.99
Min. H, 23 -10207.62 -248.24 -8629.28
Min. H, 27 -19636.85 -2.16 -16969.99
Mast Max. Vert 19 58411.59 -64.55 -1009.05
Max. H 23 5234253 953.34 22.36
Max. H, 27 49602.75 -20.29 507.62
Max. M, 1 0.00 -22.32 -47.52
Max, M, 1 0.00 -22.32 -47.52
Max, Torsion 1 0.00 -22.32 -47.52
Min. Vert 43 40423.68 -18.02 -1.28
Min. Hx 31 53315.12 -1055.48 -8.38
Min. H, 19 58411.59 -64.55 -1009.05
Min. M, 1 0.00 -22.32 -47.52
Min. M, 1 0.00 -22.32 -47.52
Min. Torsion 1 0.00 -22.32 -47.52
Tower Mast Reaction Summary
Load Vertical Shear, Shear: Overturning Overturning Torgue
Combination Moment, M, Moment, M.
o i b b kipfp kipft kipfi
Dead Only 40512.60 22,32 47.52 0.00 0.00 0.00
Dead+Wind 0 deg - No 52391.22 54.53 393.01 0.00 0.00 0.00
Tee+Guy
Dead+Wind 30 deg - No 47701.04 -197.48 269.05 0.00 0.00 0.00
Ice+Guy
Dead+Wind 45 deg - No 43840.03 -307.52 214.87 0.00 0.00 0.00
Ice+Guy
Dead+Wind 60 deg - No 42101.24 -403.01 159.92 0.00 0.00 0.00
lee+Guy
Dead+Wind 90 deg - No 45074.67 -362.55 114.07 0.00 0.00 0.00
Ice+Guy
Dead+Wind 120 deg - No 46962.84 -249.47 68.06 0.00 0.00 0.00
Ice+Guy
Dead+Wind 135 deg - No 45570.51 -162.63 34.74 0.00 0.00 0.00
Ieet+Guy
Dead+Wind 150 deg - No 4328839 -115.00 -25.29 0.00 0.00 0.00
Ice+Guy
Dead+Wind 180 deg - No 40764.51 12.31 -109.03 0.00 0.00 0.00
Ice+Guy
Dead+Wind 210 deg - No 43682.66 140.06 -6.16 0.00 0.00 0.00
Ice+Guy
Dead+Wind 225 deg - No 46347.50 213.21 53.37 0.00 0.00 0.00
Ice+Guy
Dead+Wind 240 deg - No 48027.15 322.75 86.61 0.00 0.00 0.00
Ice+Guy
Dead+Wind 270 deg - No 46112.08 436.69 142.46 0.00 0.00 0.00
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Load Vertical Shear, Shear, Overturning Overturning Torque

Combination Moment, M, Moment, M,
= _ B B kipfi ip f kip:f
Icet+Guy
Dead+Wind 300 deg - No 4236635 485.54 190.53 0.00 0.00 0.00
Iee+Guy
Dead+Wind 315 deg - No 44394.96 391.23 249.36 0.00 0.00 0.00
lee+Guy
Dead+Wind 330 deg - No 48323.36 292.05 307.62 0.00 0.00 0.00
Iee+Guy
Dead+lce+Temp+Guy 47955.02 24.27 2.79 0.00 0.00 0.00
Dead+Wind 0 58411.59 64.55 1009.05 0.00 0.00 0.00
deg+lce+Temp+Guy
Dead+Wind 30 54888.82 -370.25 844.54 0.00 0.00 0.00
deg+Ice+Temp+Guy
Dead+Wind 45 52463.17 -569.48 659.58 0.00 0.00 0.00
degt+lcetTemp+Guy
Dead+Wind 60 51393.44 -752.62 394.37 0.00 0.00 0.00
degt+Ice+Temp+Guy
Dead+Wind 90 52342.53 -953.34 -22.36 0.00 0.00 0.00
deg+Ice+Temp+Guy
Dead+Wind 120 53566.97 -826.23 -274.51 0.00 0.00 0.00
deg+Icet+Temp+Guy
Dead+Wind 135 52459.15 -682.54 -376.61 0.00 0.00 0.00
deg+Ice+Temp+Guy
Dead+Wind 150 50760.02 -512.12 -464.99 0.00 0.00 0.00
degtlce+Temp+Guy
Dead+Wind 180 49602.75 20.29 -507.62 0.00 0.00 0.00
deg+Ice+Temp+Guy
Dead+Wind 210 51157.21 566.26 -451.01 0.00 0.00 0.00
deg+lce+Temp+Guy
Dead+Wind 225 53201.80 751.65 -356.24 0.00 0.00 0.00
deg+lce+Temp+Guy
Dead+Wind 240 54517.36 915.73 -252.42 0.00 0.00 0.00
deg+lcet+Temp+Guy
Dead+Wind 270 53315.12 1055.48 8.38 0.00 0.00 0.00
deg+Ice+Temp+Guy
Dead+Wind 300 51746.23 866.42 437.73 0.00 0.00 0.00
deg+lce+Temp+Guy
Dead+Wind 315 52903.81 681.61 710.59 0.00 0.00 0.00
deg+Ice+Temp+Guy
Dead+Wind 330 55412.66 489.11 883.64 0.00 0.00 0.00
degtlcetTemp+Guy
Dead+Wind 0 deg - 40668.29 28.03 95.77 0.00 0.00 0.00
Service+Guy
Dead+Wind 30 deg - 40665.41 -49.68 86.47 0.00 0.00 0.00
Service+Guy
Dead+Wind 45 deg - 40654.51 -83.10 79.00 0.00 0.00 0.00
Service+Guy
Dead+Wind 60 deg - 40635.60 -108.31 68.65 0.00 0.00 0.00
Service+Guy
Dead+Wind 90 deg - 40576.13 -132.04 4421 0.00 0.00 0.00
Servicet+Guy
Dead+Wind 120 deg - 40507.10 -115.82 19.29 0.00 0.00 0.00
Service+Guy
Dead+Wind 135 deg - 40475.81 -89.02 11.45 0.00 0.00 0.00
Service+Guy
Dead+Wind 150 deg - 40450.85 -58.25 4.52 0.00 0.00 0.00
Service+Guy
Dead+Wind 180 deg - 40423.68 18.02 1.28 0.00 0.00 0.00
Service+Guy
Dead+Wind 210 deg - 40433.16 95.40 9.53 0.00 0.00 0.00
Service+Guy

Dead+Wind 225 deg - 40451.48 127.55 18.49 0.00 0.00 0.00
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
R BB ) kip f Hipft kipi
Service+Guy
Dead+Wind 240 deg - 40477.79 156.23 27.91 0.00 0.00 0.00
Service+Guy
Dead+Wind 270 deg - 40546.09 177.46 53.71 0.00 0.00 0.00
Service+Guy
Dead+Wind 300 deg - 40612.78 159.03 76.54 0.00 0.00 0.00
Service+Guy
Dead+Wind 315 deg - 40636.59 136.04 85.31 0.00 0.00 0.00
Service+Guy
Dead+Wind 330 deg - 40652.87 105.03 91.31 0.00 0.00 0.00
Bepvices Guy s e e ' S
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY FZ % Error
Comb. b _ b b b b b
1 -0.00 -9593.78 -0.00 -1.68 9594.06 -3.82 0.044%
2 6.54 -9588.52 -13158.45 -6.65 9588.36 13156.61 0.011%
3 6561.54 -9582.03 -11376.05 -6562.97 9581.92 11368.73 0.046%
4 9276.35 -9578.26 -9288.52 -9277.16 9578.23 9287.21 0.009%
5 11358.65 -9579.18 -6569.24 -11358.41 9579.16 6566.52 0.017%
6 13125.77 -9596.60 -6.89 -13124.48 9596.56 8.17 0.011%
7 11384.87 -9613.20 6576.83 -11381.87 9613.15 -6575.03 0.021%
8 9267.96 -9613.24 9280.61 -9265.41 9613.20 -9279.59 . 0.017%
9 6550.69 -9608.35 11371.05 -6549.68 9608.34 -11370.88 0.006%
10 -6.54 -9599.04 13121.74 5.94 9599.03 -13118.24 0.022%
11 -6561.54 -9605.53 11376.05 6556.88 9605.49 -11374.88 0.029%
12 -9276.35 -9609.30 9288.52 927133 9609.23 -9286.28 0.034%
13 -11390.32 -9608.52 6587.55 11385.84 9608.43 -6584.81 0.032%
14 -13125.77 -9590.96 6.89 13123.39 9590.91 -4.90 0.019%
15 -11353.08 -9574.36 -6558.47 11353.64 9574.33 6558.63 0.004%
16 -9267.96 -9574.33 -9280.61 9268.95 9574.28 9278.41 0.015%
17 -6550.69 -9579.21 -11371.05 6551.85 9579.12 11364.75 0.039%
18 -0.00 -14402.43 -0.00 -1.09 14402.44 -4.61 0.033%
19 2.56 -14389.44 -12537.04 -2.48 14389.21 12535.89 0.006%
20 6271.61 -14378.09 -10849.09 -6271.31 1437796 10850.04 0.005%
21 8873.24 -14371.70 -8860.04 -8873.51 14371.67 8859.83 0.002%
22 10871.93 -14374.14 -6267.11 -10872.04 14374.09 6266.87 0.001%
23 12565.66 -14408.22 -3.19 -12565.37 14408.12 2.46 0.004%
24 10887.08 -14440.63 6272.90 -10887.58 14440.52 -6273.23 0.003%
25 8871.32 -14441.26 8859.02 -8871.83 14441.18 -8859.22 0.003%
26 6268.16 -14432.56 10849.48 -6268.22 14432.51 -10849.81 0.002%
27 -2.56 -14415.42 12518.82 1.78 14415.41 -12516.22 0.014%
28 -6271.61 -14426.77 10849.09 6272.41 14426.72 -10848.95 0.004%
29 -8873.24 -14433.16 8860.04 8873.69 14433.07 -8860.34 0.003%
30 -10887.71 -14430.72 6276.22 10888.25 14430.58 -6276.62 0.004%
31 -12565.66 -14396.64 3.19 12566.00 14396.50 -3.69 0.003%
32 -10871.30 -14364.23 -6263.79 10871.46 14364.18 6263.51 0.002%
33 -8871.32 -14363.60 -8859.02 8871.63 14363.56 8858.55 0.003%
34 -6268.16 -14372.30 -10849.48 6267.80 14372.15 10850.42 0.005%
35 2.26 -9591.96 -4553.10 -2.74 9591.95 4543.02 0.095%
36 227043 -9589.71 -3936.35 -2266.42 9589.70 3927.81 0.089%
37 3209.81 -9588.41 -3214.02 -3206.76 9588.41 321030 0.045%
38 3930.33 -9588.73 -2273.09 -3926.41 9588.72 2270.16 0.046%
39 4541.79 -9594.76 -2.38 -4536.72 9594.75 1.75 0.048%
40 3939.40 -9600.50 2275.72 -3935.10 9600.50 -2274.46 0.042%
41 3206.91 -9600.51 3211.29 -3201.05 9600.51 -3208.15 0.063%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. b R e 1b b b b
42 2266.68 -9598.82 3934.62 -2262.71 9598.82 -3931.31 0.049%
43 226 -9595.60 4540.39 2.01 9595.59 -4537.02 0.032%
44 -2270.43 -9597.85 3936.35 2265.92 9597.84 -3932.97 0.053%
45 -3209.81 -9599.15 3214.02 3203.28 9599.14 -3210.75 0.069%
46 -3941.33 -9598.83 2279.44 3936.47 9598.83 -2278.18 0.047%
47 -4541.79 -9592.81 2.38 4535.72 9592.80 -3.30 0.058%
48 -3928.40 -9587.06 -2269.37 3923.39 9587.06 2266.04 0.057%
49 -3206.91 -9587.05 -3211.29 3202.82 9587.05 3207.18 0.055%
50 206668 9SBBTA 393462 226360 958874 393013 0051%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination - of Cycles Tolerance Tolerance
1 Yes 8 0.00000001 0.00035901
2 Yes 22 0.00093607 0.00065265
3 Yes 17 0.00098234 0.00044234
4 Yes 17 0.00097206 0.00046138
5 Yes 10 0.00088490 0.00028299
6 Yes 17 0.00099056 0.00037038
i Yes 17 0.00096352 0.00024606
8 Yes 17 0.00090541 0.00020550
9 Yes 19 0.00098967 0.00019926
10 Yes 7 0.00082328 0.00059700
11 Yes 14 0.00095670 0.00019149
12 Yes 16 0.00088940 0.00025329
13 Yes 17 0.00092641 0.00033409
14 Yes 17 0.00095481 0.00036965
15 Yes 19 0.00095671 0.00047791
16 Yes 17 0.00094124 0.00044586
17 Yes 18 0.00098939 0.00036619
18 Yes 5 0.00000001 0.00023065
19 Yes 22 0.00083757 0.00094607
20 Yes 28 0.00092470 0.00069887
2] Yes 23 0.00097074 0.00044338
22 Yes 25 0.00099147 0.00044357
23 Yes 36 0.00099683 0.00042591
24 Yes 29 0.00085310 0.00057807
25 Yes 33 0.00091512 0.00046166
26 Yes 47 0.00096462 0.00031897
27 Yes 9 0.00000001 0.00024645
28 Yes 40 0.00098538 0.00038364
29 Yes 30 0.00086060 0.00051025
30 Yes 26 0.00091520 0.00071644
31 Yes 31 0.00089153 0.00057893
32 Yes 23 0.00096461 0.00049886
33 Yes 22 0.00094277 0.00045677
34 Yes 27 0.00097445 0.00073900
35 Yes 5 0.00000001 0.00058276
36 Yes 5 0.00000001 0.00064836
37 Yes 6 0.00000001 0.00057498
38 Yes 6 0.00000001 0.00071752
39 Yes 6 0.00000001 0.00085290
40 Yes 6 0.00000001 0.00072773
41 Yes 5 0.00000001 0.00097888
42 Yes 5 0.00000001 0.00073046
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43 Yes 5 0.00000001 0.00030735
44 Yes 5 0.00000001 0.00043993
45 Yes 5 0.00000001 0.00074477
46 Yes 6 0.00000001 0.00067327
47 Yes 6 0.00000001 0.00096666
43 Yes 6 0.00000001 0.00098371
49 Yes 6 0.00000001 0.00088435
50 Yes 6 _ 0.00000001 0.00073185
Maximum Tower Deflections - Service Wind
Section Elevarion Horz. Gov. Tilt Twist
No. Deflection Load
. fr _ in Comb. . Riiors,
Tl 92-87 0.862 48 0.0374 0.0727
T2 87 - 67 0.822 48 0.0363 0.0729
T3 67 -47 0.659 48 0.0650 0.1655
T4 47 -27 0.243 49 0.0781 0.2351
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
fi . = Comb. in o i ft
91.00 17" x 3" Dia Omni 48 0.853 0.0370 0.0722 22849
81.25 Guy 48 0.786 0.0406 0.0907 76650
80.00 3' Pipe Brace 48 0.779 0.0423 0.0961 94137
76.50 8'x 3" Dia Omni 48 0.758 0.0481 0.1133 26107
69.00 21-ft 8-Bay Dipole 48 0.688 0.0618 0.1548 10463
63.50 DB844G65ZAXY 49 0.599 0.0696 0.1829 12052
62.50 6'x12' Boom Gate (3) 49 0.579 0.0707 0.1875 13289
59.00 TMA 10"x8"x3" 49 0.505 0.0737 0.2023 21291
54.50 MB96RR900200DPBL 49 0.403 0.0762 0.2180 90708
50.00 TMA 10"x8"x3" 49 0.303 0.0776 0.2296 18500
692 Guy 4 024100l oz 136
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
e ft in Comb. ° i
Tl 92 - 87 3.292 19 0.1971 0.3041
T2 87-67 3.083 19 0.1925 03188
T3 67 - 47 2.387 2 0.2544 0.5744
T4 47 -27 0.993 2 0.2884 0.7599

Critical Deflections and Radius of Curvature - Design Wind
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" Elevation " Appurtenance " Gov. Deflection Tilt Twist Radiusof
Load Curvature
__fi s o Comb. in ° ° S
91.00 17" x 3" Dia Omni 19 3249 0.1958 0.3061 8631
81.25 Guy 19 2.875 0.1998 0.3636 44206
80.00 3' Pipe Brace 19 2.832 0.2031 0.3773 39550
76.50 8'x 3" Dia Omni 2 2.740 0.2146 0.4220 9314
69.00 21-ft 8-Bay Dipale 2 2.483 0.2458 0.5399 3649
63.50 DB844G65ZAXY 2 2.185 0.2682 0.6351 4183
62.50 6'x12' Boom Gate (3) 2 2120 0.2718 0.6518 4647
59.00 TMA 10"x8"x3" 2 1.875 0.2820 0.7057 7811
54.50 MB96RR900200DPBL o 1.538 0.2889 0.7560 18140
50.00 TMA 10"x8"x3" 2 1.202 0.2944 0.7732 5637
4692 _ Guy — 2 __ 0587 02881 07592 4364
Bolt Design Data
Section  Elevation  Compoment  Boli  BoltSize Number Maximum Allowable  Ratio Allowable ~ Crireria
No. Type Grade oF Load per Load Load Ratio
Jt in Bolts Bolt b Allowable
ib
T 92 Leg A325N 0875 1 1651.59 2645750 .. ¢/ 1333 Bolt Tension
T2 87 Leg A325N 0875 1 254467 2644980 oo o/ 1333 Bolt Tension
T3 67 Leg A325N 0875 1 902391 2637880 .., ¢/ 1333 Bolt Tension
T4 47 Leg A325N 0875 1 1197370 2461590 o0 ¢/ 1333 Bolt Tension
Guy Design Data
Section  Elevation  Size  Initial " Breaking Actual Allowable  Required  Actual
No. Tension Load T Ta SF. S.F.
o fi b Ib ib 1b .
T2 81.25 (A) 9/16 EHS 3500.00 35000.04 6995.88 17500.00 2.000 v
(244) 5.003
8](.;5;5()A) 9/16 EHS 3500.00 35000.04 6905.67 17500.00 2000 oy
81.25(B) (238)  9/16 EHS 3500.00 35000.04 8336.36 17500.00 2000, o0¢/
81.25(B)(239)  9/16 EHS 3500.00 35000.04 8035.42 17500.00 2000 a0/
81.25(C) (232)  9/16 EHS 3500.00 35000.04 7748.48 17500.00 2000, 00/
81.25(C) (233)  9/16 EHS 3500.00 35000.04 8137.80 17500.00 2000 .0 ¢
T4 46(.3?2()A) 3/4 EHS 5830.00 58299.92 13002.50 29150.00 2000, o ¢/
46.92 (B) (251)  3/4 EHS 5830.00 58299.92 16193.80 29150.00 2000 L 00
46.92 (C) (250)  3/4 EHS 5830.00 58299.92 15466.20 29150.00 2.000

3.770 “/

Compression Checks
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| Leg Design Data (Compression)
“Section  Elevation “Sze L L, K& Maw B, A Aomal  Allow oo
No. Stability P Pi P
ft St Ji Index ksi in’ Ib 1b P,
T 92-87 13/4 5.00 246 674 100 21400 2405 282688 5149540  0.055
K=1.00 v
T2 87-67 13/4 20.00 2.83 7.7 1.00 19.465 2405 2447660 4681990  0.523
K=1.00 v
T3 67 - 47 13/4 20.00 2.83 77.7 1.00 19.465 2405  -34541.80 46819.90  0.738
K=1.00 v
T4 47-27 13/4 20.00 2.85 78.0 1.00 19.401 2405 3454170 4666530  0.740
K=1.00 v
Diagonal Design Data (Compression)
“Section  Elevation T Size R 7 T S T TP M V-
No. P P P
Jt N f ksi in’ b b P,
TI 092-87 I 172 351 165 79.2 15.440 0.196  -670.73 303157 0221
K=0.50 v
87- 67 12 378 1.78 82.5 15.073 0.196  -2191.33 295956  0.740
K=0.48 v
T3 67-47 172 3.78 1.78 82.5 15.073 0.196  -3773.54 295956 1275
=0.48 v
T4 47-27 12 3.79 1.78 82.6 15.063 0.196  -1889.14 295762  0.639
K=0.48 v
Horizontal Design Data (Compression)
" Section  Elevation " Size - L I Ky F. A Actual | Allow.  Ratio
No. P P, P
fi S ¥ ksi in’ b b P
T 92-87 LT 1/4x1 1/4x3/16 2.50 2.35 1180 10.571 0.434 2552 458343 0006
K=1.02 v
T2 87-67 L1 1/4x1 1/4x3/16 2.50 2.35 118.0 10.571 0434  953.66 458343  0.208
K=1.02 v
T3 67-47 L1 1/4x] 1/4x3/16 2.50 235 118.0 10.571 0434 72176 458343 0.157
K=1.02 v

Top Girt Design Data (Compression)
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Section  Elevation T Swe L L EKr F. A dcmal  allow.  Ratio
No. P P, P
Jr S Jt ksi i’ ib b T p
T1 92-87 T LI 1/4x1 1/4x3/16 2.50 235 118.0 10.571 0.434 -34.50 458343  0.008
K=1.02
T2 87- 67 L1 1/4x1 1/4x3/16 2.50 2.35 118.0 10.571 0434 -30.64 458343 0.007
K=1.02 v
| Bottom Girt Design Data (Compression)
Section  Elevation T See L L KFr R AT ham T dow Ratio
No. P P, P
S f S ksi in’ b b P,
™ 92-87 L1 1/4x1 1/4x3/16 250 235 118.0 10.571 0.434 -39.08 458343 0.009
K=1.02
T2 87 - 67 L1 1/4x1 1/4x3/16 2.50 2.35 118.0 10.571 0434  -128.28 458343  0.028
K=1.02 v
B Torque-Arm Bottom Design Data |
Section  Elevation Size L L. ki Fa A4 Actual  Allow.  Ratio
No. P Py P
Sfr St Jt kesi in’ 1b 1b —r
T T2 T 87-67(236) L3x3x1/4 250 243 84.6 14836 1440  5753.58 2136320 0260
K=1.72
T2 87-67 (237) L3x3x1/4 2.50 243 84.6 14.836 1440 -5220.07 2136320 0244
K=1.72
T2 87 - 67 (242) L3x3x1/4 250 2.43 84.6 14.836 1440  -6406.68 2136320 0300
K=1.72 v
T2 87 - 67 (243) L3x3x1/4 2.50 2.43 84.6 14.836 1440  -624045 2136320 0292
K=1.72 v
T2 87 - 67 (248) L3x3x1/4 2.50 243 84.6 14.836 1440 -5885.65  21363.20 0276
K=1.72 v
T2 87 - 67 (249) L3x3x1/4 2.50 243 84.6 14.836 1440 -514581 2136320  0.241
K=1.72 v
| Tension Checks
( Leg Design Data (Tension)
Section  Elevation Size L L. kik R a “Actwal | Allow.  Ratio
No, P P, P
S St S ksi in? ib Ib 7.
T1 92-87 13/4 5.00 246 674 30.000 2405 254548 7215850  0.035
T2 87- 67 13/4 20.00 2.83 77.7 30.000 2405  9024.68  72158.50  0.125
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Sécrz;n Eievati;n .V.VSr'ze - L i L, 'Klfr .E, o A ) Actual AI!ow i Rc;rr;o
No. P P, P
St fr fi ksi in’ b i
T3 67 - 47 13/4 20.00 2.83 71.7 30.000 2405 1197490 72158.50  0.166
T4 47-27 13/4 20.00 2.85 78.0 30.000 2405 1197370 7215850  0.166
Diagonal Design Data (Tension)
Section  Elevation Skee L . L. K F, A dcwal  Allew.  Ratio
Xe: P P P
Jt S J ksi in’ b b P,
kvl 92-87 72 3.51 1.65 158.5 21.600 0.196 650.01 424115 0.153
T2 87- 67 12 3.78 1.78 170.8 21.600 0.196 171035  4241.15 0403
T3 67 - 47 12 3.78 1.78 170.8 21.600 0.196 325920 424115  0.768
T4 47-27 172 3.79 1.78 1712 21.600 0.196 113510 424115  0.268
Horizontal Design Data (Tension)
Section Elevation Size = RN AR e A Actual “Allow,  Ratio
No. P Py P
fi St S ksi in’ b ib P,
T1I ~  92-87 L1 1/4x]1 1/4x3/16 2.50 235 750 21.600 0434 40.16 936563  0.004
T2 87- 67 L1 1/4x1 1/4x3/16 2.50 235 75.0 21.600 0434  1463.08 936563  0.156
T3 67 - 47 L1 1/4x1 1/4x3/16 2.50 2.35 75.0 21.600 0434  1438.82 936563  0.154
T4 47-27 L1 1/4x1 1/4x3/16 2.50 235 75.0 21.600 0.434 765.74 9365.63  0.082
" DL controls
Top Girt Design Data (Tension)
.S;ecffon Elevation S'izeh 7 L T L., ) Kir Fa. A :Iclua:' A:’fow? “Ratio
No. 2 P P
S St Jt ksi in’ Ib 1b P
T 92-87 L1 1/4x1 1/4x3/16 2.50 235 750 21.600 0434 3589 936563  0.004
T2 87-67 L1 1/4x] 1/4x3/16 2.50 2.35 75.0 21.600 0.434 28.07 9365.63  0.003
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Seérkan R Elevation P S:ze T L ) L, T :'.(:?/rl o F, A -Acmal - AI_IO;V T Rai‘fo ‘
No. P P, P
fi _ fr Fii ksi in’ b Ib T
T3 67-47 L1 1/4x1 1/4x3/16 2.50 2.35 75.0 21.600 0.434 254.00 9365.63 0.027
T4 47-27 L1 1/4x1 1/4x3/16 2.50 235 75.0 21.600 0434 425102 936563  0.454

Bottom Girt Design Data (Tension)

Section  Elevation " Size L L. kxR 4 Actual  Allow.  Ratio
No. P P, P
f St St ksi in’ 1b Ib P
T 92-87 L1 1/4x1 1/4x3/16 2.50 235 75.0 21.600 0434 4317 ~ 936563  0.005
T2 87- 67 L1 1/4x1 1/4x3/16 2.50 235 75.0 21.600 0434 47669 936563  0.051
T3 67 - 47 L1 1/4x1 1/4x3/16 2.50 2.35 75.0 21600 0434 100047 936563  0.107
T4 47-27 L1 1/4x1 1/4x3/16 2.50 2.35 75.0 21.600 0434 52.82 936563  0.006
* DL controls
| Torque-Arm Top Design Data
Section Elevation " Size L L, Kk ER A dma “Ratio
No. P Fah P
f St Jt ksi in? Ib N
T2 87-67(234) L2x2x5/16 3.78 3.67 73.2 21.600 1.150 809162 2484000 0326
T2 87 - 67 (235) L2x2x5/16 378 3.67 73.2 21.600 1150 701513 2484000  0.282
T2 87 - 67 (240) L2x2x5/16 3.78 3.67 73.2 21.600 1150 8404.99 2484000  0.338
T2 87 - 67 (241) L2x2x5/16 3.78 3.67 7322 21.600 1150  7827.42 2484000 0315
87 - 67 (246) L2x2x5/16 3.78 3.67 73.2 21.600 1150 837094 2484000 0337
T2 87 - 67 (247) L2x2x5/16 3.78 3.67 73.2 21.600 1.150 675886 2484000 0272

Torque-Arm Bottom Design Data
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Section  Elevation  Size L L. Kir Fo. A dcmal  Allow.  Ratio

No. P B, P
fi 7t Ji ksi in’ b 16 P

T2  87-67 (236) L3x3x1/4 2.50 243 31.3 21.600 1.440 61690 3110400  0.020
T2 87 -67 (237) L3x3x1/4 2.50 243 313 21.600 1440 37807 3110400 0012
T2 87 -67 (242) L3x3x1/4 2.50 2.43 313 21.600 1440 29830 3110400  0.010
T2 87 - 67 (243) L3x3x1/4 2.50 243 313 21.600 1.440 24122 3110400  0.008
T2 87 - 67 (248) L3x3x1/4 2.50 243 313 21.600 1440 43540 3110400 0014
T2 87 - 67 (249) L3x3x1/4 250 2.43 313 21.600 1.440 88.56 3110400  0.003

L] \ <

Section Capacity Table

Section Elevation Component Size Critical P SF*Patiow % Pass
No. fr Type Element b b Capacity Fail
T1 92-87 Leg 13/4 3 -2826.88  68643.36 4.1 Pass

4.7 (b)
T2 87-67 Leg 13/4 27 -24476.60  62410.92 39.2 Pass
T3 67 - 47 Leg 13/4 96 -34541.80  62410.92 553 Pass
T4 47-27 Leg 13/4 165 -34541.70  62204.84 55.5 Pass
T1 92-87 Diagonal 1/2 13 -670.73 4041.08 16.6 Pass
T2 87-67 Diagonal 1/2 70 -2191.33 3945.09 55.5 Pass
T3 67 - 47 Diagonal 12 106 -3773.54  3945.09 95.7 Pass
T4 47-27 Diagonal 12 218 -1889.14  3942.51 47.9 Pass
T1 92-87 Horizontal L1 1/4x1 1/4x3/16 18 -25.52 6109.71 04 Pass
T2 87 - 67 Horizontal L1 1/4x1 1/4x3/16 85 -953.66 6109.71 15.6 Pass
T3 67-47 Horizontal L1 1/4x1 1/4x3/16 154 -721.76 6109.71 11.8 Pass
T4 47-27 Horizontal L1 1/4x1 1/4x3/16 180 765.74 9365.63 8.2 Pass
T1 92-87 Top Girt L1 1/4x1 1/4x3/16 6 -34.50 6109.71 0.6 Pass
T2 87-67 Top Girt L1 1/4x1 1/4x3/16 30 -30.64 6109.71 0.5 Pass
T3 67-47 Top Girt L1 1/4x1 1/4x3/16 97 254.00 12484.38 2.0 Pass
T4 47-27 Top Girt L1 1/4x1 1/4x3/16 166 4251.02 12484.38 34.1 Pass
Tl 92-87 Bottom Girt L1 1/4x1 1/4x3/16 9 -39.08 6109.71 0.6 Pass
T2 87-67 Bottom Girt L1 1/4x1 1/4x3/16 33 476.69 12484.38 38 Pass
T3 67-47 Bottom Girt L1 1/4x1 1/4x3/16 102 1000.47 9365.63 10.7 Pass
T4 47-27 Bottom Girt L1 1/4x1 1/4x3/16 169 52.82 12484.38 04 Pass
T2 87-67 Guy A@81.25 9/16 244 6995.88 17500.00 40.0 Pass
T4 47-27 Guy A@46.9167 3/4 252 13002.50  29150.00 44.6 Pass
T2 87-67 Guy B@81.25 9/16 238 8336.36 17500.00 47.6 Pass
T4 47-27 Guy B@46.9167 3/4 251 16193.80  29150.00 55.6 Pass
T2 87- 67 Guy C@81.25 9/16 233 8137.80 17500.00 46.5 Pass
T4 47-27 Guy C@46.9167 3/4 250 15466.20  29150.00 53.1 Pass
T2 87-67 Torque Arm L2x2x5/16 240 840499  33111.72 254 Pass
Top@81.25
T2 87-67 Torque Arm L3x3x1/4 242 -6406.68  28477.14 225 Pass
Bottom@81.25
Summary
Leg (T4) 55.5 Pass
Diagonal 95.7 Pass
(T3)
Heorizontal 15.6 Pass
(T2)

Top Girt 34.1 Pass
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Section Elevation Component Size Critical P SF*P oy, % Pass
Now Jt Type Element b b Capacity Fail
o (T4)
Bottom Girt 10,7 Pass
(T3)
Guy A (T4) 44.6 Pass
GuyB (T4) 556 Pass
GuyC(T4) 53.1 Pass
Torque Arm 254 Pass
Tap (T2)

Torque Amn  22.5 Pass

Bottom (T2)
Bolt Checks  36.5 Pass
RATING= 957 Pass

Program Version 5.3.1.0 - 10/3/2008 File:J:/Jobs/1000100.WI/CO]1 -

Files/100_NUDD_Guyed_Twr_Hamden_CT _.eri

265 Benham Street, Hamden, CT (Apostles of the Sacred Heart of Jesus)/Rev 2/Calcs/ERI




Subject: GUY ANCHOR ANALYSIS

. 65-ft Guyed Lattice Tower
NATCOMM: Location: Hamden, CT

| CONSULTING ENGIHEERS @
Prepared by: Staff.
f i LR 1) [N RIL wital-orglom Rev- 2: 2!1!10 CheCked by: CF.C.

632N Brnford 4. Brrdord, O7 06405

Guy Anchor Connection Bolts Capacity Check:

Input Data:

kot ne Baadinne: NOTE: Analysis considers a single 5/8" dia thru bolt at anchor rod
uy Anchor Reactions: connection to anchor plate as critical failure point. (Existing anchor steel

Guy Anchor B @ 19,5 connection to existing structure considered adequate by inspection).

Horz Force (H) = Fh:= 16.6-kips (Input From RisaTower)
Vertical Force (V)= Fv:= 26.9-kips (Input From RisaTower)
Resultant Force (R) = Fr:= 31.6kips (Input From RisaTower)
Guy Anchor A Connection Bolt Data:
Use ASTM A325 Steel
Bolt Ultimate Strength = F = 120-ksi (ASD 9th Ed)
Bolt Yield Strength= Fy = 92-ksi (User Input)
Diameter of Bolt = D := 0.625-in (User Input)
Calculated Bolt Properties:
Gross Area of Bolt = Ag = ;-DZ = 0.3(J‘f-in2
Number of Shear Planes Nsp =6 (3 Bolts in Double Shear Considered)
Check Anchor Connection Bolt Shear Force:
Maximum Shear Stress in 1 fy:= sy i
Bolt = (AgNsp) Ty =17.174si

Bolt Allowable Shear Stress:

F, := 21.0ksi Ref Table I-D, pg 4-5 ASD 9th Ed)

Note: (Allowable shear stress may be increased by 1.333
under transient loading per Section A5.2, ASD 9th Ed)

f
v
Condition1 = Condition1 := I{F_ < 1.00,"OK" ,"Overstressed"}
v
f
%
— =0.82
Fy

Condition1 = "OK"

Guy Anchor Bolt Capacity.xmcd.xmcd Page 3.9-1



SITE NAME
LATITUDE

Additional Comments:

ECP - CELL #

LONGITUDE

SAVE BUTTON

STRUCTURE TYPE

|700'Mhz - LTE ANTENNA ADD ALPHA BETA

EQUIPMENT TYPE Lucent Lucent Lucent
ANTENNA TYPE P65-16-XL-2 LNX-6514DS-T4M LNX-6514DS-T4M
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION (DEG) 30 150 270
DOWN TILT (MECH/DEG ) 0 0 0
RAD'CTR (FT AGL) 63.5 63.5 63.5
TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

850 Celluar - Current Config ALPHA BETA GAMMA
EQUIPMENT TYPE Cellular Modcell Cellular Modcell Cellular Modcell
ANTENNA TYPE DB844H90-XY DB844H90-XY DB844H90-XY
QTY OF ANTENNAS PER FACE 2 2 2
ORIENTATION (DEG) 30 150 270
DOWN TILT ( MECH/DEG ) 0 0 0

RAD CTR (FT AGL) 63.5 63.5 63.5

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

850 Celluar - Future Config ALPHA BETA GAMMA
EQUIPMENT TYPE Cellular Modcell Cellular Modcell Cellular Modcell
ANTENNA TYPE DB844G65ZAXY APL866513 DB844G65ZAXY
QTY OF ANTENNAS PER FACE 2 2 2
ORIENTATION (DEG) 30 150 270
DOWN TILT ( MECH/DEG ) 2 2 4

RAD CIR (FT AGL) 635 63.5 635
TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

1900 Cellular - Current Config ALPHA BETA GAMMA
EQUIPMENT TYPE PCS Modcell 4.0 PCS Modcell 4.0 PCS Modcell 4.0
ANTENNA TYPE 948F85T2E-M_2 948F85T2E-M_2 948F85T2E-M_2
QTY OF ANTENNAS PER FACE 2 2 2
ORIENTATION (DEG) 30 150 270
DOWN TILT (MECH/DEG ) 0 0 0

RAD CTR (FT AGL) 63.5 63.5 63.5

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)

1900 Cellular - Future Config ALPHA BETA GAMMA
EQUIPMENT TYPE PCS Modcell 4.0 PCS Modcell 4.0 PCS Modcell 4.0
ANTENNA TYPE 948F85T2E-M_2 948F85T2E-M_2 948F85T2E-M_2
QTY OF ANTENNAS PER FACE 2 2 2
ORIENTATION (DEG) 30 150 270
DOWN TILT (MECH/DEG ) 0 0 0

RAD CIR (FT AGL)

63.5

63.5

63.5

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

MCPA BRICKS (QTY)




NUMBER OF CABLE'S NEEDED ESTIMATED CABLE LENGTH
MAINLINE SIZE 15/8" |TOTAL # OF MAINLINES 18 |MAINLINE (FT) 150
JUMPER SIZE 1/2" |TOTAL # OF TOP JUMPERS 18 [TOP JUMPER (FT) 10
TX/RX FREQUENCIES TX POWER OUTPUT
Cellular A-Band PCS F-Band 700 Mhz C - Bld Cellular (Watts) 20
TX - 869-880,890-891.5 MHz TX -1970-1975 TX - 746-757 PCS (Watts) 16
RX - 824-835,845-846.5 MHz RX - 1890-1895 RX -776-787 LTE (Watts) 40
ALPHA BETA GAMMA
Ant. | Freq. Func. Color Code | Ant. Freq. Func. Color Code Ant, Freq. Func. Color Code
Al 800 | Tx1/Rx0 RED A7 800 Tx2/Rx0 BLUE Al3 800 Tx3/Rx0 GREEN
A2 1900 | Tx1/Rx0 RED/ A8 1900 Tx2/Rx0 BLUE/ WHITE Al4 1900 Tx3/Rx0 GREEN/WHITE
WHITE
A3 | 700 [ TxI/Rx0 | RED/ A9 700 | Tx2/Rx0 | BLUE/ ORANGE | AI5 700 Tx3/Rx0 GREEN/ORANGE
ORANGE !
A4 700 | Tx4/Rx1 | RED/RED/| Al0 700 Tx5/Rx1 BLUE/BLUE/ Alb 700 Tx6/Rx1 GREEN/GREEN/
ORANGE ORANGE ORANGE
A5 | 1900 | Tx4/Rx1 | RED/RED/ | A1l | 1900 | Tx5/Rxl BLUE/BLUE/ Al7 1900 | Tx6/Rx1 | GREEN/GREEN; WHITE
WHITE WHITE
Ab 800 | Tx4/Rx1 | RED/RED Al2 800 Tx5/Rx1 BLUE/BLUE Al8 800 Tx6/Rx1 GREEN/GREEN
RF ENGINEER RF MANAGER INITIALS DATE
Prepared By : Dany Bustamante Steve-Weatherbee~—_ DB 11/6/2009
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Al infermation contained in the present datasheet is subject to confirmation at time of ordering

Product Data Sheet APL866513-42T0

| Maximizer® Log Periodic Antenna, 806-894, 65deg, 15.1dBi, 1.2m, FET, Odeg

Product Description

The Celwave® Maximizer series is a log periodic dipole array which uses a
patented design to achieve a front-to-back ratio of 45 dB, the highest front-to-
back ratio in the industry. Maximizers are available to cover ESMR, AMPS, PCS
and DCS frequency ranges. They use RFS's patented monolithic CELlite®
technology, which eliminates cable and soldered joints to reduce the possibility
of inter-modulation products. The CELlite technology assures high reliability and
excellent repeatability of electrical characteristics. The cellular Maximizers are
available in 65°, 80° and 90° horizontal beamwidths and the PCS/DCS
Maximizers are available in 65° and 90° horizontal beamwidths. Patent number

6,133,889.
Features/Benefits

* 45 dB front-to-back ratio reduces co-channel interference.« Monolithic i
construction reduces IM.+ No solder joints, high reliability.- Surface \
treated components prevent galvanic corrosion. UV stabilized radome THONT Bach
assures long life without radome deterioration due to UV exposure.

Technical Specifications

Electrical Specifications

Freguency Range, MHz 806-894
Horizontal Beamwidth, deg 65
Vertical Beamwidth, deg 15
Electrical Downtilt, deg 0
Gain, dBi (dBd) 15.1 (13)
1st Upper Sidelobe Suppression, dB >20
Upper Sidelobe Suppression, dB >20
Front-To-Back Ratio, dB 45
Polarization Vertical
VSWR <1.5:1
Impedance, Ohms 50
Maximum Power Input, W 500

Lightning Protection

Direct Ground

Connector Type

7-16 DIN Female

Mechanical Specifications
Dimensions - HxWxD, mm (in)

1219 x 234 x 203 (48x9.2x 8)

Weight w/o Mtg Hardware, kg (Ib)

7{15.7)

Survival Wind Speed, km/h (mph)

200 (125)

Rated Wind Speed, km/h (mph)

180(112)

Max Wind Loading Area, m? (ft?)

0.376 (4.05)

Maximum Thrust @ Rated Wind, N (Ibf)

903 (203)

Wind Load - Side @ Rated Wind, N (Ibf)

594 (133.5)

Radome Material

UV Stabilized High Impact ABS

Shipping Weight, kg (Ib)

9.1(20)

Packing Dimensions, HxWxD, mm (in)

1594 x 343 x 349 (62.75 x 13.5 x 13.75)

Ordering Information
Mounting Hardware

APM21-3

Horizontal Pattern

RFS The Clear Choice ® |

APL866513-42T0 Rev: -- Print Date: 09.12.2009

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

Radio Frequency Systems



“PANDREW.

DB844G65ZAXY

Directed Dipole™ Antenna

Base Station Antenna
Directed Dipole™

Frequency (MHz) :
Polarization :

Gain (dBd/dBi) :

Azimuth BW (Deg.):
Elevation BW (Deg.):
Beam Tilt (Deg.):

USLS* (dB) :

Null Fill (dB) :
Front-To-Back Ratio* (dB) :
VSWR ;

PIM3 @ 2 x 20w (dBc) :
Max. Input Power (Watts) :
Impedance (Ohms) :
Lightning Protection :

[MECHANICAIE T T oy e e

5.4 kg (12 Ib)

1,219 x 254 x 203 mm
(48 x 10 x 8 in)

0.09 m2 (1 ft2)
235.7 N (53 Ibf)

241 km/h (150 mph)
Galvanized steel
7-16 DIN Female
(1, Back)

Light gray

DB380

Weight :
Dimensions (LxWxD) :

Max. Wind Area :

Max. Wind Load (@ 100 mph) :

Max. Wind Speed :
Hardware Material :
Connector Type :

Color:

Standard Mounting Hardware :

Standard Downtilt
Mounting Hardware :

806 - 896
Vertical
13.5/15.6
65

15

0

15
<20-25
40
<1.33:1
-150

500

50

dc Ground

DB5083

m Strong upper side lobe suppression
Low profile appearance and low wind loading for easier zoning approvals

870 - 960
Vertical
13.8/15.9
65

15

0

15
<20-25
40
<1.33:1
-150

500

50

dc Ground

®  Exceptional azimuth roll-off, reducing sector-to-sector interference and softer hand-offs

B Air dielectric feed system, no screws, rivets, welds or solder in RF element feed path

Andrew Corporation

2601 Telecom Parkway

Richardson, Texas U.S.A 75082-3521
Tel: 214.631.0310

Fax: 214.631.4706

Toll Free Tel: 1.800.676.5342

Fax: 1.800.229.4706
www.andrew.com

* - Indicates Typical
10/11/2007
dbtech@andrew.com

Information correct at date of issue but may be subject fo change without notice.




Product Specifications

INX-6514DS-T4M

DualPol® Antenna, 698-896 MHz, 65° horizontal beamwidth, fixed electrical tilt

= antennas
CHARACTERISTICS
General Specifications
Antenna Type DualPol®
Brand DualPol®

Operating Frequency Band 698 - 896 MHz

Electrical Specifications

Frequency Band, MHz

Beamwidth, Horizontal, degrees

Gain, dBd

Gain, dBi

Beamwidth, Vertical, degrees

Beam Tilt, degrees

Upper Sidelobe Suppression (USLS), typical, dB
Front-to-Back Ratio at 180°, dB

Isolation, dB

VSWR | Return Loss, db

Intermodulation Products, 3rd Order, 2 x 20 W, dBc
Input Power, maximum, watts

Polarization

Impedance, ohms

Lightning Protection

Www.Commscope.com,/andrew

©2009 CommScope, Inc. All rights reserved.

All trademarks identified by ® or ™ are registered trademarks or trademarks, respectively, of CommScope.All specifications are subject 1o change.

See www.commscope.com/andrew for the most current information.

.

698-806
66
13.8
15.9
12.0
4
18
33
30
1.35:1 ] 16.5
-150
500
+45°
50
dc Ground

Jointhe E

~volution . . Y

NDREW.

A CommScope Company

e Broadband, providing future-ready single antenna for application in 700 MHz and
existing 850 MHz cellular operation

e Air dielectric design provides superior PIM performance with repeatable antenna-to-
antenna gain and pattern consistency

¢ Single piece radome provides long term mechanical stability
e Proven core design technology, with over 1,000,000 similar antennas deployed

s Exceptional USLS pattern shaping for optimizing coverage and interference mitigation
; for LTE applications
[ o Specifically designed to have physical dimensions similar to most existing cellular

806-896
64
14.5
16.6
11.0
4
18
33
30
1.35:1| 16.5
-150
500
t45¢°
50
dc Ground

page 1 of 3
12/1/2009



Product Specitications "ANDREW.

INX-6514DS-T4M

Mechanical Specifications

Color Light gray
Connector Interface 7-16 DIN Female
Connector Location Bottom
Connector Quantity 2

Wind Loading, maximum 617.7 N @ 150 km/h
138.9 Ibf @ 150 km/h

Wind Speed, maximum 241.4 km/h | 150.0 mph

Dimensions

Depth 181.0 mm | 7.1in
Length 1847.0 mm | 72.7in
Width 301.0 mm | 11.9in
Net Weight 17.0kg | 37.51b

Regulatory Compliance/Certifications

Agency Classification
RoHS 2002/95/EC Compliant by Exemption
China RoHS S1/T 11364-2006 Above Maximum Concentration Value (MCV)

a0

INCLUDED PRODUCTS

[y MTG-L-STD

] { Downtilt Mounting Kit for panel Antennas
.commscope.com/andrew loin the Evolutior %
WWW.COI pe.com/andre Join the Evolution . ) P
©2009 CommScope, Inc. All rights reserved.
All trademarks identified by ® or ™ are registered trademarks or frademarks, respectively, of CommScope.All specifications are subject fo change. page 2 of 3
12/1/2009

See www.commscope.com/andrew for the most current information.



POCWERWAVE Dual Broadband Anlennas

P65-16-XL | Very Low Broadband Antennas

-2

DI A D ATIO
Frequency range (MHz)

Frequency band (MHz)

Gain (dBifdBd)

Polarization

Nominal Impedance (1)

VSWR

Horizantal beam width, -3 dB (°)

Vertical beam width, -3 dB (°)

Electrical down tiit (*)

Side lobs suppression, vertical 1st upper (dB)
Isolation between inputs (dB)

Tracking, horizontal plane +60° (dB)

First null fill (dB)

Vertical beam squint (°)

Front to back ratio (aB)

Front to back ratio, total power (d8)

Gross polar discrimination (XPD) 0° (dB)
Cross polar discrimination (XPD} $60° (dB)
Far field coupling

M3, 2xTx@43dBm (dBg¢)

IM7, 2xTx@43dBm (dBc)

Power handling, average per input (W)
Power handling, average total (W)

POLARIZATION: Dual linear $45°
FREQUENCY (MHz): 696-834
HORIZONTAL BEAM WIDTH (°); 65
GAIN (dBi/dBd): i6.0/12.9

TILT: 2

LENGTH: 72"

698-806
15.5/13.4

68 |
105 ;‘

>15 |
>30
<2

f
|
<05 :
>30 |
> 25
> 15 !
>10 ‘

-153 |

698-894

>15

806-894
16.0/13.9

65

| >15
>30
<2

<05
% >30
=25

> 10

A A = f &
Connector
Connector position
Dimensions, HxwxD, mm {ft)
Maunting
Weight, with brackets, kg (Ibs)
Weight, without brackets, kg (Ibs}
Wind load, frontallateralirear side 42 mis Cd=1.6 (N}
Maximum operational wind speed, m/s (mph)
Survival wind speed, m/s (mph}
Lightning protection
Radome material
Radome colour
Package size, HXWxD, mm (ft)
Shipping weight, kg (Ibs)
RET
Brackats

2 X 716 DIN Female

Bottom

727 x 12" x 5" (1829 x 305 x 125)
Pre-mounted Tilt Brackets

44 {20)

33(15)

1380

100 (45)

125 (55)

DC Ground

PVC

Light Grey

82" x 16" x 10" (2082 x 400 x 255)
55 (25)

NIA,

7256.00, 7454.00, 2240.00

*All specifications subject to change without notice. Please contact your Pawerwave representative for complete

parformance data,

ANTENNA PATTERNS*

For detailed patterns visit hitp:/f'www.powerwave.com/rpa/.

© Copyright 2009 Powerwave Technologies, Ine. All rights reserved.



