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October 9, 2008
Via Federal Express

S. Derek Phelps, Executive Director
Connecticut Siting Council

Ten Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification
Town of Farmington Telecommunications Facility
319 New Britain Avenue, Farmington, Connecticut

Dear Mr. Phelps:

Youghiogheny = Communications-Northeast, LLC, doing business as Pocket
Communications (“Pocket”), intends to install antennas and appurtenant equipment at the
existing 190-foot monopole facility owned by Town of Farmington and located at 319 New
Britain Avenue, Farmington, Connecticut (“Facility”). Pocket Communications provides
prepaid, flat rate wireless voice and data services to more than a quarter of a million subscribers.
Pocket is licensed by the Federal Communications Commission (FCC) to provide PCS wireless
telecommunications service in the State of Connecticut, which includes the area to be served by
the proposed installation. This installation constitutes an exempt modification pursuant to the
Public Utility Environmental Standards Act, Connecticut General Statutes Section 16-50g et.
seq. (PUESA), and Section 16-50j-72(b)(2) of the Regulations of the Connecticut State Agencies
adopted pursuant to PUESA. In accordance with R.C.S.A. Section 16-50j-73, a copy of this
notice has been sent to Kathleen Eagen, Town Manager, Town of Farmington.

The existing Facility consists of a 190-foot self-supporting monopole tower capable of
supporting multiple carriers within a fenced compound. The coordinates for the Facility are Lat:
41°-44°-59” and Long: 72°-52°-21”. The tower is located at the Farmington Police Station.
The Facility is roughly 500 feet east of New Britain Avenue on the west side of the Farmington
River. The Facility is roughly 700 feet west of Farmington Avenue (Route 4) in the Unionville
area of northern Farmington (see Site Map, attached as Exhibit A). The tower currently supports
AT&T antennas at the one hundred fifty foot (1507) level centerline AGL (above ground level).
T-Mobile antennas at the one hundred sixty foot level (160°) AGL, and Sprint antennas at the
one hundred seventy foot level (170’) AGL. The Facility also supports numerous municipal and
public safety whip style antennas at various heights, detailed in both the radio frequency report
and the structural report (attached as Exhibits D and E, respectively). Pocket proposes to install
three Kathrein 742-213 flush mount antennas on the tower at the one hundred forty foot

BRIDGEPORT GREENWICH HARTFORD STAMFORD WESTPORT WHITE PLAINS



PULLMAN & COMLEY, riLc

ATTORNEYS AT LAW

Page 2

centerline (140’) AGL, and a Nortel CDMA Micro BTS 3231 cabinet, mounted on an “H-
Frame,” contained within a six foot by six foot (6’-0” x 6’-0”) lease area. A small GPS antenna
will be mounted to an ice bridge will run from the lease area to the tower. Utilities will be run
via a proposed underground conduit from an existing utility backboard, within the compound
(See Design Drawings and Equipment Specifications, attached as Exhibits B and C respectively).

For the following reasons, the proposed modifications to the New Britain Avenue Facility

meet the exempt modification criteria set forth in R.C.S.A. Section 16-50j-72(b)(2):

l.

The proposed modification will not increase the height of the tower as Pocket’s antennas
will be installed at a center line height of approximately 140 feet.

The installation of Pocket’s equipment and shelter will not require an extension of the site
boundaries.

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

The operation of the additional antennas will not increase the total radio frequency (RF)
power density, measured at the site boundary, to a level at or above the standard adopted
by the Connecticut Department of Environmental Protection as set forth in Section 22a-
162 of the Connecticut General Statutes and MPE limits established by the Federal
Communications Commission. The worst-case RF power density calculations for the
proposed Pocket antennas would be 59.42% of the FCC standard (see general power
density calculations table, attached as Exhibit D).

Also attached, Exhibit E, is a structural analysis confirming that the tower can support the

existing and proposed antennas and associated equipment.

For the foregoing reasons, Pocket respectfully submits that the proposed antenna

installation and equipment at the Farmington Facility constitutes an exempt modification under
R.C.S.A. Section 16-50j-72(b)(2).

CC:

Respectfully Submitted,

R =

Carrie L. Larson

Kathleen Eagen, Town Manager, (Town is also underlying property owner)



Exhibit B

Design Drawings
Pocket Site HFCT1527A

319 New Britain Avenue

Farmington, Connecticut
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Exhibit C

Equipment Specifications
Pocket Site HFCT1527A

319 New Britain Avenue

Farmington, Connecticut



742 213
65° Panel Antenna

KOTHREIN

SCALA DIVISION

Kathrein’s X-polarized adjustable electrical downtilt antennas offer
the wireless carrier the ability to tailor polarization diversity sites for
optimum performance. Using variable downtilt, only a few models
need be procured to accommodate the needs of widely varying
conditions. Remotely controlled downtilt is available as a retrofitable
option.

¢ 0-6° downtilt range.

* UV resistant pulltruded fiberglass radome.

* DC Grounded metallic parts for impulse suppression.
* No moving electrical connections.

* Wideband vector dipole technology.

* Optional remote downtilt Control.

* Will accomodate future 3G / UMTS applications.

General specifications:

Frequency range

1710-2170 MHz

VSWR <1.5:1
Impedance 50 ohms
Intermodulation (2x20w) IM3: <-150 dBc

Polarization

+45° and -45°

Front-to-back ratio
(180°+£30°)

>30 dB (co-polar)
>25 dB (total power)

Maximum input power

300 watts per input (at 50°C)

Electrical downtilt
continuously adjustable

0-6 degrees

Connector

2 x 7/16 DIN female

Isolation >30 dB

Cross polar ratio

Main direction 0° 25 dB (typical)

Sector +60° >10dB

Weight 22 |b (10 kg)
Dimensions 76.5 x 6.1 x 2.7 inches

(1942 x 155 x 69 mm)

Equivalent flat plate area

4.62 f2 (0.429 m?)

Wind survival rating*

120 mph (200 kph)

Shipping dimensions

87.2 x 6.8 x 3.6 inches
(2214 x 172 x 92 mm)

Shipping weight

24.31b (11 kg)

Mounting

Fixed and tilt mount options are available for
2to 4.6 inch (50 to 115 mm) OD masts.

See reverse for order information.

Specifications:

1710-1880 MHz 1850-1990 MHz

Horizontal pattern
+45°- polarization

Vertical pattern
+45°- polarization

1920-2170 MHz

Gain

19 dBi 19.2 dBi

19.5 dBi

+45° and -45° polarization
horizontal beamwidth

67° (half-power) 65° (half-power)

63° (half-power)

+45° and -45° polarization
vertical beamwidth

4.7° (half-power) 4.5° (half-power)

4.3° (half-power)

Vertical Pattern—sidelobe
suppression for first side-
lobe above main beam

00 20 40
18 17 15

6°T 0° 20 4°
15dB 18 18 17

6°T
15dB

0° 20

18 18

4 6T

15dB

=)
M Lead-Free

*Mechanical design is based on environmental conditions as
stipulated in EIA-222-F (June 1996) and/or ETS 300 019-1-
4 which include the static mechanical load imposed on an
antenna by wind at maximum velocity. See the Engineering
Section of the catalog for further details.

10642-H
936.2074/h
Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax: (541) 779-3991
Email: communications @kathrein.com Internet: www.kathrein-scala.com



742 213

KATHREIN .
SCALA DIVISION 65° Panel Antenna
e N

2.5 inches

(64 mm) ’(;

\ [o Duﬂo
( r—1 —1

E—

76.5 inches
(1942 mm)

78.6 inches
(1996 mm)

2 x 738 546 Mounting Kit 79.8 inches
J (2026 mm)

Mounting Options:

Model Description
2 x 738 546 Mounting Kit for 2 to 4.6 inch
(50 to 115 mm) OD mast.
737 978 Tilt Kit for use with the above mounting kit,
0-11 degrees downtilt angle.
(requires 2 x 738 546 Mounting Kit) - = B
742 263 Three-panel Sector Mounting Kit \ \‘:{o []]:ﬁ] ojm

(120 deg. ea.) for 3.5 inch
(89 mm) OD mast.

2.7 inches
(69 mm)

\

@@ 0

6.1 inches
(155 mm)

716 DIN  7/16 DIN

Order Information:
Model Description

742 213 Antenna with 7/16 DIN connectors
0°-6° adjustable electrical downtilt

All specifications are subject to change without notice. The latest specifications are available at www.kathrein-scala.com.

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax: (541) 779-3991
Email: communications @kathrein.com Internet: www.kathrein-scala.com
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AWS BTS 3231

>BUSINESS MADE SIMPLE

CDMA BTS 3231 e L e
AWS 1.7/2.1 GHz
(Outdoor/Indoor)

CDMA BTS 3231

Industry’s Highest Capacity
AWS Micro BTS

The CDMA BTS 3231 is the latest extension to
Nortel Networks BTS (Base Transceiver
Station) portfolio providing the ideal solution
for urban, sub-urban and rural deployments. The
CDMA BTS 3231 is a 3-carrier, 3-sector
outdoor/indoor BTS operating at the AWS band
of 1.7/2.1 GHz supporting 1S-95, 1XRTT and
I1XxEV-DO simultaneously. BTS 3231 provides
flexible deployments solutions including floor,
rack, and wall mount options. The power
consumption of BTS3231 is industry leading
consuming only 630W for 3C3S. The BTS
3231 is also very light at 2401bs making it easy

36.7"

Pocket/Youghiogheny Communications - Northeast, LLC
Equipment Information



Exhibit D

Power Density Calculations
Pocket Site HFCT1527A

319 New Britain Avenue

Farmington, Connecticut



C Squared Systems, LLC
920 Candia Road

Manchester, NH 03109
Phone: (603) 657 9702
E-mail:

support@csquaredsystems.com

Calculated Radio Frequency Emissions
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CT-1527
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed
Pocket antennas to be installed on the existing tower at 319 New Britain Avenue, Farmington, CT.

These calculations assume that the antennas are operating at 100 percent capacity, that all antenna channels
are transmitting simultaneously, and that the radio transmitters are operating at full power. Obstructions
(trees, buildings etc.) that would normally attenuate the signal are not taken into account. As a result, the
predicted signal levels are much more conservative (higher) than the actual signal levels will be from the
finished installation.

Public exposure to radio frequencies is regulated and enforced in units of mictowatts pet square centimeter
(mW/ cm?. The number of mW/cm® emitted is called the power density. The general population exposure
limit for the cellular band is 0.567-0.593 mW/ cm? and the general population exposure limit for the
PCS/AWS band is 1.0 mW/ cm?® Because each cartier 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.

The FCC general population / uncontrolled limits set the maximum exposute to which most people may be
subjected. General population / uncontrolled exposutes 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 exposute.

Higher exposure limits are permitted under the occupational / controlled exposure categoty, 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 (through training), and they must be able to exercise control over theit exposure.
General population / uncontrolled limits are five times mote stringent than the levels that are acceptable for
occupational, or radio frequency trained individuals.”

The FCC describes exposure to radio frequency (RF) energy in terms of percentage of maximum petmissible
exposure (MPE) with 100% being the maximum allowed. Rather than the FCC presenting the user
specification in terms of complex power density figures over a specified surface area, this MPE measure is
particularly useful, and even more so when considering that power density limits actually vaty by frequency
because of the different absorptive properties of the human body at different frequencies.

MPE limits are specified as time-averaged exposure limits. This means that exposure can be avetaged over 30
minutes for general population / uncontrolled exposure (or 6 minutes for occupational / controlled
exposure). However, for the case of exposure of the general public, time averaging is usually not applied
because of uncertainties over exact exposure conditions and difficulty in controlling time of exposute.
Therefore, the typical conservative approach is to assume that any RF exposute to the general public will be
continuous.

Finally, it should be noted that the MPE limits adopted by the FCC fot both general population /
uncontrolled exposure and for occupational / controlled exposute incorporate a substantial margin of safety

and have been established to be well below levels generally accepted as having the potential to cause advetse
health effects.

C SQUARED SYSTEMS, LLC 1 SEPTEMBER 15, 2008



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 tules include limits for Maximum Permissible Exposure (MPE) for
transmitters opetating 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).

Attachment B contains excerpts from OET Bulletin 65 and defines the Maximum Exposure Limit. As shown
in these excetpts, each frequency band has different exposure limits, requiring power density to be reported as
a percent of Maximum Permissible Exposure (MPE) when dealing with carriers transmitting in different
frequency bands.

3. RF Exposure Prediction Methods

The emission field calculation results displayed in the following figures were generated using the following
formula as outlined in FCC bulletin OET 65:

EIRP

R2

Power Density = (
7T X

) x Off Beam Loss

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 j
R = Radial Distance = H™+V

H = Horizontal Distance from antenna
V = Vertical Distance from bottom of antenna
Off Beam Loss is determined by the selected antenna patterns

C SQUARED SYSTEMS, LLC 2 SEPTEMBER 15, 2008



4. Calculation Results

Table 1 below outlines the power density information for the site. All information for carriers other than
Pocket was obtained from current CSC database.

Effective

Radiated
Carrier Nl,;::;:. of] Powe;SERP) AIrIl::;l:lta Fregxii:?i(lll\gﬂ{z) ’Efll’l ]f:r::iet; Limiy %MPE

Transmitior (Feet) (Watts) | (mw/cm”2)

(Watts)
Sprint 11 250 170 1,950 2,750 0.0342 1.0000 | 3.42%
Town 2 300 194.83 810 600 0.0057 0.5402 1.05%
Town 2 300 187 810 600 0.0062 0.5402 1.14%
Emergency 4 500 120 933 2,000 0.0499 0.6221 | 8.03%
Public Works 4 500 100.4 153 2,000 0.0713 0.2000 | 35.67%
AT&T GSM 4 570 150 1,900 2,280 0.0364 1.0000 | 3.64%
AT&T UMTS 1 500 150 880 500 0.0080 0.5867 1.36%
T-Mobile 8 145 160 1,945 1,160 0.0163 1.0000 1.63%
Pocket 3 631 140 2130-2133.75 1,893 0.0347 1.0000 | 3.47%
Total 59.42%

Table 1: Proposed Cattier Information

The above analysis verifies that emissions from the proposed site will be well below the maximum power
density levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Even when using conservative
methods, the cumulative power density from the proposed transmit antennas at the existing facility is well
below the limits for the general public. The highest expected percent of Maximum Permissible Exposure at
the base of the tower is 59.42% of the FCC limit.

Please note that as indicated in the introduction, obstructions (trees, buildings etc.) that would normally
attenuate the signal are not taken into account. As a result, the predicted signal levels are more conservative
(higher) than the actual signal levels will be from the finished installation.

C SQUARED SYSTEMS, LLC 3 SEPTEMBER 15, 2008



6. 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 ANSI/IEEE Std. C95.3, ANSI/IEE Std. C95.1 and FCC OET Bulletin 65

Edition 97-01.

Date

(W%%ﬁ September 15, 2008
/

Daniel L. Goulet
C Squared Systems, L1.C

C SQUARED SYSTEMS, LLC 4 SEPTEMBER 15, 2008



Attachment A: References

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

ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to
Radio Frequency Electromagnetic Fields, 300 kHz to 100 GHz. IEEE-SA Standards Board

IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially

Hazardous Electromagnetic Fields - RF and Microwave, IEEE-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|?ot S
(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/Unconttolled Exposutre

Frequency Electric Field Magnetic Field Power Density Averaging Time
Range Strength (F) Strength (E) ) |E|% |H|?otS
(MHz) (V/m) (A/m) (mW/cm?) (minutes)

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/)* 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 can not exercise control over their exposure.

C SQUARED SYSTEMS, LLC 6 SEPTEMBER 15, 2008



Plane-wave Equivalent Power Density
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Exhibit E

Structural Analysis
Pocket Site HFCT1527A

319 New Britain Avenue

Farmington, Connecticut



Structural Analysis Report

pocket

SMART WIRELESS

Farmmgton Police Department #HFCT1527A

Owner: Farmington Police Department
Farmington, Connecticut

October 8, 2008

MEI PROJECT ID: CT00937M-08V1

MALOUF ENGINEERING INTL., INC.

alF¢
.

SIRUCTURAL CONSULTANTS

17950 PRESTON ROAD, SUITE 720 . DALLAS, TEXAS 75252-5635 . TEL. 972 -783-2578 Fax 972-783-2583
www.maloufengineering.com
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MALOUF ENGINEERING INTL., INC.

A
Al

S'I'RUCTURAI. CONSULTANTYS

October 8, 2008

Mr. Bobby Carter

Force 3 Communications

Columbia, SC
RIGOROUS STRUCTURAL ANALYSIS
Structure/Make/Model: | 190 ft Monopole PiRod / 18-Sided
) Force 3 Comm. / Farmington Police #HFCT1527A

Client/Site Name/#: Pocket Comm. Dept.
Owner/Site Name/#: | Farmington Police Department
MEI Project ID; CT00937M-08V1
Location: 319-321 New Britain Ave. Hartford County

Farmington, CT 06085 FCC #1226793

LAT | 41-44-59.3 N LON I 72-52-21.7 W

EXECUTIVE SUMMARY:

Malouf Engineering Int'l (MEI), as requested, has performed a rigorous structural analysis of the
above mentioned structure to assess the impact of the changed condition as noted in Table 1.

Based on the stress analysis performed, the existing structure is in conformance with the
ANSI/TIA 222-F Standard for the loading considered under the criteria listed and referenced in
the report sections - tower rated at 76.3%.

The installation of the proposed changed condition of the Pocket Communications (3)
Kathrein 742 213 Panel Antennas onto (3) Close Contact Mounts at Elev. 140 ft c.l. fed with (6)
1-5/8” Dia. Tx-Lines (external tightly strapped to shaft) is structurally acceptable.

MEI appreciates the opportunity of providing our continuing professional services to you.
If you have any questions or need further assistance on this or any other projects please contact
us.

Respectfully submitted,
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Connecticut #17715
972-783-2578 ext. 106
mmalouf@maloufengineering.com

MALOUF ENGINEERING INT'L, INC.
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Analysis performed by:
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Luan Nguyen, PE
Project Engineer

17950 PResTON RoAD, SUITE 720 1 DALLAS, TEXAS 75252-5635 o TEL 972-783-2578 FAx 972-783-2583
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FORCE 3 COMM. / POCKET COMM. FARMINGTON P.D. #HFCT1527A

1. INTRODUCTION & SCOPE

A rigorous structural analysis was performed by Malouf Engineering Int’l (MEI), as requested
and authorized by Bobby Carter, of Force 3 Communications, on behalf of Pocket
Communications, to determine the acceptance of the proposed changed conditions in
conformance with the ANSI/TIA-222-F Standard, “Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures”.

The scope of this independent analysis is to determine the overall stability and the adequacy
of structural members, foundations, and member connections, as available and stated. This
analysis considers the structure to have been properly installed and maintained with no
structural defects. Installation procedures and related loading are not with the scope of
this analysis and should be performed and evaluated by a competent person of the erection
contractor.

The different report sections detail the applicable information used in this evaluation,
relating to the tower data, the appurtenances configuration and the wind and ice loading
considered.

2. SOURCE OF DATA
The following information has been used in this evaluation as source data that accurately
represent the existing structure and the related appurtenances:

Source Information Reference
STRUCTURE
Tower | MEI Records Previous Structural MEI ID:
Analysis CT00937M-08V0
Dated 09/24/08
Foundation | MEI Records Previous Structural MEI ID:
Analysis CT00937M-08V0

Dated 09/24/08

Material Grade | Available from supplied documents noted above - refer to Appendix.

CURRENT APPURTENANCES

MEI Records Previous Structural MEI ID:
Analysis CT00937M-08V0
Dated 09/24/08

CHANGED CONDITION

Bobby Carter / E-mail Instructions E-mail Dated 10/06/08
Force 3 Comm.

Background Information:
Based on available information, the following is known regarding this structure:

DESIGNER / FABRICATOR PiRod / 18-Sided

DESIGN CRITERIA TIA/EIA 222- F-85/74 Mph + 0”/0.5" Ice
PRIOR STRUCTURAL MODIFICATIONS None Known

MALOUF ENGINEERING INT’L, INC. MEI ProJecT i0 CTO0937M-08V1 - 10/08/08 - Pg. 4
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FORCE 3 COMM. / POCKET COMM.

3. ANALYSIS CRITERIA

FARMINGTON P.D. #HFCT1527A

The structural analysis performed used the following criteria:

CODE / STANDARD

ANSI/TIA-222-F-96 Standard

LOADING CASES

Full Wind. 80 Mph (fastest-mile ) - with No Radial Ice
Iced Case: 69 Mph (fastest-mile) + 1/2” Radial Ice
Service: 50 Mph

Appurtenances Configuration

The following appurtenances configuration has been considered:

Table 1: Proposed Changed Condition Appurtenances
Elev | Tenant Ants | Appurtenance Model / Mount Description Lines | Line size &
(ft) Qty Description Oty Location
140 | Pocket 3 Kathrein 742 213 Panels (3) Close Contact 6 1-5/8"- (E)
Mounts
Table 2: Current and Reserved/Future Appurtenances
Elev Tenant Ants | Appurtenance Model / Mount Description Lines| Line size &
(ft) Qty Description Qty Location
190 1 Lightning Rod on Extension (3) 5’ Sidearm Mounts
2 10'x3"” Omni Whip Antenna 3 7/8"—(1)
1 4’ Parareflector Grid Dish
185 1 12'x3” Omni Whip Antenna (2) 5’ Sidearm Mounts 2 7/8"~(1)
1 4’ Parareflector Grid Dish
180 1 8'x3” Omni Whip Antenna (1) 5’ Sidearm Mounts
(1) Empty 5’ Sidearm 1 | 7/8"-(1)
Mount
170 Sprint 6 | 5’ Panel Antennas L.P. Platform w/o Rails e | 175/8-(1)
160 . ; APXV18-209014-C Panels (1) LP Valmont Platform _e/an _
T-Mobile 6 | [Reserved] w/o Rails (P/n 852207) | ° [ 15/8"-(D
150 3 Allgon LGP 7770 Panels ' i ey
AT&T 6 LGP 21401 TMA'S (3) 3' Sidearm Mounts 6 1-5/8"-(1)
113 3 10'x3"” Omni Whip Antenna (3) 5’ Sidearm Mounts 3 1/2"-(1)
90 3 18'x3"” Omni Whip Antenna (3) 5’ Sidearm Mounts 3 1/2"-(1)
Notes:

badi

configuration.
areas used in the calculations. Please contact MEI if any discrepancies are found.

The above antennas,

mounts,

and

Please note appurtenances not listed above are to be removed/not present as per data supplied.
(I) = internal; (E) = External; (FZ) = Within Face Zone & (OFZ) = Outside Face Zone.
lines represent MEIl's understanding of the appurtenances
If different than above, the analysis is invalid. Please refer to Appendix 2 for EPA wind

MALOUF ENGINEERING INT’L, INC.
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FORCE 3 COMM. / POCKET COMM. FARMINGTON P.D. #HFCT1527A

4. ANALYSIS PROCEDURE

The subject structure is analyzed for feasibility of the installation of the proposed changed
condition previously noted. The data records furnished were reviewed and a computer
stress analysis was performed in accordance with the TIA-222 Standard provisions and with
the agreed scope of work terms and the results of this analysis are reported.

Analysis Program

The computer program used to model the structure is a rigorous Finite Element Analysis
program, RISATower (ver. 5.3.1.0), a commercially available program developed by C-
Concepts, WI and now maintained by RISA Technologies. The latticed structures members
are modeled using beam/truss and cable members and the pole members using tubular
beam elements. The structural parameters and geometry of the members are included in
the model. The dead and temperature loads and the wind loads are internally calculated by
the program for the different wind directions and then applied as external loads on the
structure.

Assumptions

This engineering study is based on the theoretical capacity of the members and is not a
condition assessment of the structure. This analysis is based on information supplied, and
therefore, its results are based on and as accurate as that supplied data. MEI has made no
independent determination, nor is it required to, of its accuracy. The following assumptions
were made for this structural stress analysis:

¢ This existing tower is assumed, for the purpose of this analysis, to have been properly maintained
and to be in good condition with no structural defects and with no deterioration to its member
capacities (‘as-new’ condition).

o The tower member sizes and configuration are considered accurate as supplied. The material grade
is as per data supplied and/or as assumed and as stated.

« The appurtenances configuration is as supplied and/or as stated in the report. It is assumed to be
complete and accurate. All antennas, mounts, coax and waveguides are assumed to be properly
installed and supported as per manufacturer requirements.

s Some assumptions are made regarding antennas and mounts sizes and their projected areas based
on best interpretation of data supplied and of best knowledge of antenna type & industry practice.

¢ Mounts/Platforms are considered adequate to support the loading. No actual analysis of the
platform/mount itself is performed, with the analysis being limited to analyzing the structure.

The soil parameters are as per data supplied or as assumed and stated in the calculations. Refer to
the Appendix. If no data is available, the foundation system is assumed to support the structure
with its new reactions.

All welds and connections are assumed to develop at least the member capacity, unless determined
otherwise and explicitly stated in this report. All guy cable assemblies, as applicable, are assumed
to develop the rated breaking strength of the wire.

All prior structural modifications, if any, are assumed to be as per data supplied/available, and to

have been properly installed and to be fully effective.

If any of the above assumptions are not valid or have been made in error, this analysis
results may be invalided, MEI should be contacted to review any contradictory information
to determine its effect.

MALOUF ENGINEERING INT'L, INC. MEI ProlecT i0 CTO0937M-08V1 - 10/08/08 - Pg. 6
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FORCE 3 COMM. / POCKET COMM. FARMINGTON P.D. #HFCT1527A

5. ANALYSIS RESULTS

The results of the structural stress analysis based on data available and with the previous
listed criteria, indicated the following:

Table 3: Stress Analysis Resuits

Member Type Maximum Stress | Controlling Elev. (ft) / Pass/Fail Comment
Ratio Component

POLE SHAFT 73.3% 31.25-0 Pass

BASE PLATE 59.4% Plate Stress Pass

ANCHOR RoDs 76.3% Bolt Tensions Pass

FOUNDATION 70.8% Overturning Moment Pass

Notes:

1. The Maximum Stress Ratio is the percentage that the maximum load in the member is relative to the
allowable load as determined by Code requirements.

2. Refer to the Appendix 2 for more details on the member loads.

3. A maximum stress ratio between 100% and 105% may be considered as Acceptable according to industry

+  standard practice.
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6. FINDINGS & RECOMMENDATIONS

Based on the rigorous stress analysis results, the subject structure is rated at 76.3%
of its support capacity (controlling component: Anchor Bolt Controls) with the proposed
changed condition considered. Please refer to Table 3 and to Appendix 2 for more
details of the analysis results.

Based on the stress analysis performed, the existing structure is in conformance with
the ANSI/TIA 222-F Standard for the loading considered under the criteria listed and
referenced in the report sections.

The installation of the proposed changed condition of the Pocket Communications
(3) Kathrein 742 213 Panel Antennas onto (3) Close Contact Mounts at Elev. 140 ft c.l.
fed with (6) 1-5/8” Dia. Tx-Lines (external tightly strapped to shaft) is structurally
acceptable.

This pole has additional support capacity for the appurtenances and loading criteria
considered. However, no changes to the configuration considered should be made
without performing a new proper evaluation.

Rigging and temporary supports required for the erection/modification shall be determined,
documented, furnished and installed by the erector/contractor accounting for the loads
imposed on the structure due to the proposed construction method.
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7. REPORT DISCLAIMER

The engineering services rendered by Malouf Engineering International, Inc. ('MEI') in connection
with this Structural Analysis are limited to a computer analysis of the tower structure, size and
capacity of its members.  MEI does not analyze the fabrication, including welding and connection
capacities, except as included in this Report.

The analysis performed and the conclusions contained herein are based on the assumption that the
tower has been properly installed and maintained, including, but not limited to the following:

1. Proper alignment and plumbness.

2. Correct guy tensions, as applicable.

3. Correct bolt tightness or slip jacking of sleeved connections.

4. No significant deterioration or damage to any structural component.

Furthermore, the information and conclusions contained in this Report were determined by application
of the current “state-of-the-art” engineering and analysis procedures and formulae. MALOUF
ENGINEERING INTERNATIONAL, INC. Assumes no obligation to revise any of the information or conclusions
contained in this Report in the event that such engineering and analysis procedures and formulae are
hereafter modified or revised. In addition, under no circumstances will MALOUF ENGINEERING
INTERNATIONAL, INC. Have any obligation or responsibility whatsoever for or on account of consequential
or incidental damages sustained by any person, firm or organization as a result of any information or
conclusions contained in the Report, and the maximum liability of MALOUF ENGINEERING INTERNATIONAL,
Inc., if any, pursuant to this Report shall be limited to the total funds actually received by MALOUF
. ENGINEERING INTERNATIONAL, INC. For preparation of this Report.

Customer has requested MALOUF ENGINEERING INTERNATIONAL, INC. To prepare and submit to Customer an
engineering analysis with respect to the Subject Tower and has further requested MALOUF ENGINEERING
INTERNATIONAL, INC. to make appropriate recommendations regarding suggested structural modifications
and changes to the Subject Tower. In making such request of MALOUF ENGINEERING INTERNATIONAL, INC.,
Customer has informed MALOUF ENGINEERING INTERNATIONAL, INc. that Customer will make a
determination as to whether or not to implement any of the changes or modifications which may be
suggested by MALOUF ENGINEERING INTERNATIONAL, INC. and that Customer will have any such changes or
modifications made by riggers, erectors and other subcontractors of Customer’s choice. MALOUF
ENGINEERING INTERNATIONAL, INC. shall have the right to rely upon the accuracy of the information
supplied by the customer and shall not be held responsible for the Customer's misrepresentation or
omission of relevant fact whether intentional or otherwise.

Customer hereby agrees and acknowledges that MALOUF ENGINEERING INTERNATIONAL, INC. shall have no
liability whatsoever to Customer or to others for any work or services performed by any persons other
than MALOUF ENGINEERING INTERNATIONAL, INC. in connection with the implementation of services including
but not limited to any services rendered for Customer or for others by riggers, erectors or other
subcontractors. Customer acknowledges and agrees that any riggers, erectors or subcontractors
retained or employed by Customer shall be solely responsible to Customer and to others for the
quality of work performed by them and that MALOUF ENGINEERING INTERNATIONAL, INC. shall have no
liability or responsibility whatsoever as a result of any negligence or breach of contract by any such
rigger, erector or subcontractor and that Customer and rigger, erector, or subcontractor will provide
MALOUF ENGINEERING INTERNATIONAL, INC. with a Certificate of Insurance naming MALOUF ENGINEERING
INTERNATIONAL, INC. as additional insured.

MALOUF ENGINEERING INT’L, INC. MEI ProJecT i0 CTO0937M-08V1 - 10/08/08 - Pg. 9
This report is not to be reproduced or copied in whole or in part without MEI’s written consent. 2008, MEI, Inc. ®



FORCE 3 COMM. / POCKET COMM., FARMINGTON P.D. #HFCT1527A

APPENDIX 1 - TOWER DRAWING
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DESIGNED APPURTENANCE LOADING
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APPENDIX 2 - ANALYSIS PRINTOUT & GRAPHICS
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TIA/EIA-222-F - 80 mph/69 mph 0.5000 in Ice
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Elevation (ft)

TIA/EIA-222-F - 80 mph/69 mph 0.5000 in Ice Maximum Values

Vx Vz Mx Mz
Global Mast Shear (Ib) Global Mast Moment (Ib-ft)
50000 0 5e+006
190.08
164.33
B 129.75
\ o

96.08

63.25

31.25

0.00
0 50000 0 5e+006

wow e Malouf Engineering Int'l, Inc.[* 190 FT MNP, FARMINGTON POLICE DEPARTMENT SITE #HFCT1527A
PIQ &= B 17950 Preston Road; Suite #720 [P CT00937M-08V1
[s1mucroean consuians |

Dallas, TX 75252 Client: FORCE 3 COMM. / POCKET COMM,Pra¥n by: | Nguyenj APP'd:
glnesring.com Phone: (972) 783-2578 Code: TIA/EIA-222-F Date: 10/07/08  |Seal* NTS
FAX: (972) 783-2583 Path: ¢\ Projacts\08 DATAMNP\CT00937M-08V 1\CTO0937M-08Y 1 01 DwgNo. £_g




Maximum Values

TIA/EIA-222-F - Service - 50 mph
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Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in Hartford County, Connecticut.
Basic wind speed of 80 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 69 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.

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

Options
Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundles As Cylinder
Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules
Consider Moments - Diagonals v Assume Rigid Index Plate V' Calculate Redundant Bracing Forces
Use Moment Magnification V' Use Clear Spans For Wind Area Ignore Redundant Members in FEA
V' Use Code Stress Ratios V' Use Clear Spans For KL/r V' SR Leg Bolts Resist Compression
V' Use Code Safety Factors - Guys V' Retension Guys To Initial Tension V' All Leg Panels Have Same Allowable
Escalate Ice Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz V' Use Azimuth Dish Coefficients Consider Feedline Torque
Use Special Wind Profile v Project Wind Area of Appurt. Include Angle Block Shear Check
v Include Bolts In Member Capacity V' Autocalc Torque Arm Areas Poles
V' Leg Bolts Are At Top Of Section v SR Members Have Cut Ends Include Shear-Torsion Interaction
V' Secondary Horizontal Braces Leg V Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) V' Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add IBC .6D+W Combination
Tapered Pole Section Geometry
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter ~ Diameter  Thickness Radius
ft St ft Sides in in in in
L1 190.08-164.33 25.75 2.92 18 19.5625 25.4469 0.2500 1.0000 AS572-65
(65 ksi)
L2 164.33-129.75 37.50 3.83 18 24.2804 33.3498 0.3125 1.2500 A572-65
(65 ksi)
L3 129.75-96.08 37.50 4.67 18 31.7978 41.0432 0.3750 1.5000 AS572-65
(65 ksi)
L4 96.08-63.25 37.50 5.50 18 39.1426 48.5462 0.3750 1.5000 A572-65
(65 ksi)
LS 63.25-31.25 37.50 6.25 18 46.4170 55.8588 0.3750 1.5000 A572-65
(65 ksi)
L6 31.25-0.00 37.50 18 53.5352 63.0000 0.3750 1.5000 A572-65
(65 ksi)
Tapered Pole Properties
Section  Tip Dia. Area 1 r C /c J 1t/Q w w/t
. w2 .3 502

in in in’ in in in in’ in in
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Section  Tip Dia. Area I ¥ C /c J 11/Q w w/t
in in® in’ in in in’ in’ in’ in
L1 19.8643 15.3245 722.1042 6.8559 9.9377 72.6627 1445.1586 7.6637 3.0030 12.012

25.8395 19.9937  1603.7096 8.9449 12.9270 124.0587  3209.5293 9.9988 4.0387 16.155
L2 253712 237731  1725.3730 8.5086 12.3344 139.8827  3453.0162  11.8888 3.7233 11.915
33.8643 32,7689  4518.6430  11.7282 16.9417 266.7172  9043.2318  16.3875 5.3196 17.023

L3 33.2479 37.4010  4665.6228  11.1551 16.1533 288.8345  9337.3847  18.7040 4.9364 13.164
41.6764 48.4053 10114.4086 14.4372 20.8499 485.1048 20242.1259  24.2073 6.5636 17.503
L4 40.9348 46.1431  8761.5635  13.7625 19.8844 440.6243 17534.6558  23.0759 6.2291 16.611

49.2951 57.3358  16808.8513  17.1008 24.6615 681.5835 33639.8202 28.6733 7.8841 21.024
Ls 48.5392 54.8015  14677.0319  16.3449 23.5798 622.4399 29373.3762  27.4060 7.5094 20.025
56.7205 66.0396  25684.6844  19.6967 28.3763 905.1466 51403.1653  33.0261 9.1711 24.456
L6 55.9628 63.2739  22590.9581 18.8719 27.1959 830.6762 45211.6420 31.6430 8.7622 23.366
63.9719 74.5394  36933.3632  22.2319 32.0040  1154.0233 73915.3243  37.2768 10.4280 27.808

Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
ft f in in in
L1 190.08- 1 1 1
164.33
L2 164.33- 1 1 1
129.75
L3 129.75- 1 1 1
96.08
L4 96.08-63.25 1 1 1
L5 63.25-31.25 1 1 1
L6 31.25-0.00 1 1 1
| Monopole Base Plate Data

Base Plate Data
Base plate is square
Base plate is grouted

Anchor bolt grade F1554-105
Anchor bolt size 1.2500 in
Number of bolts 44

Embedment length 51.5000 in

f, 4 ksi
Grout space 2.0000 in
Base plate grade A572-50
Base plate thickness 1.5000 in
Bolt circle diameter 68.0000 in
Outer diameter 74.0000 in
Inner diameter 62.0000 in
Base plate type Stiffened Plate
Bolts per stiffener 1
Stiffener thickness 0.5000 in
Stiffener height 10.0000 in

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Component Placement Total Cydy4 Weight
or  Shield Type Number
Leg b Nidii] pif
7/8 B No Inside Pole 190.00 - 0.00 1 No Ice 0.00 0.54
(E) 1/2" Ice 0.00 0.54
7/8 C No Inside Pole 190.00 - 0.00 1 No Ice 0.00 0.54

(E) 172" Ice 0.00 0.54
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Description Face Allow Component Placement Total CyA, Weight
or  Shield Type Number
Leg fr o pilf
7/8 A No Inside Pole 190.00 - 0.00 1 No Ice 0.00 0.54
(E) 1/2" Ice 0.00 0.54
7/8 C No Inside Pole 185.00 - 0.00 1 No Ice 0.00 0.54
(E) 1/2" Ice 0.00 0.54
7/8 B No Inside Pole 185.00 - 0.00 1 No Ice 0.00 0.54
B) 1/2" Iee 0.00 0.54
78 B No Inside Pole 180.00 - 0.00 1 No Ice 0.00 0.54
(E) 1/2" Ice 0.00 0.54
15/8 A No Inside Pole 170.00 - 0.00 6 No Ice 0.00 1.04
(E) 1/2" Ice 0.00 1.04
15/8 B No Inside Pole 150.00 - 0.00 6 No Ice 0.00 1.04
(E) 1/2" Iee 0.00 1.04
172 C No Inside Pole 113.00 - 0.00 3 No Ice 0.00 0.25
(E) 1/2" Ice 0.00 0.25
172 C No Inside Pole 90.00 - 0.00 3 No Ice 0.00 0.25
®) 1/2" Ice 0.00 0.25
15/8 A No Inside Pole 140.00 - 0.00 2 No Ice 0.00 1.04
(Pocket / P) 1/2" Ice 0.00 1.04
15/8 A No CaAa (Out Of 140.00 - 0.00 2 No Ice 0.20 1.04
(Pocket / P) Face) 1/2" Ice 0.30 2.55
1 5/8 (Shielded) A No CaAa (Out Of 140.00 - 0.00 2 No Ice 0.00 1.04
(Pocket / P) Face) 1/2" Ice 0.00 2.55
15/8 B No Inside Pole 160.00 - 0.00 9 No Ice 0.00 1.04
(T-Mobile / R) 1/2" Ice 0.00 1.04
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CyAy CyAy4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St e Jt ¥ b b
St
ft
Lightning Rod on Ext. A None 0.0000 205.00 No Ice 2.00 2.00 50.00
(E) 1/2" Ice 3.00 3.00 75.00
10'x3" Omni Whip Ant. B From Leg 5.00 0.0000 190.00 No Ice 3.00 3.00 33.00
(E) 0.00 1/2" Ice 5.00 5.00 83.00
5.00
5' Sidearm Mount B From Leg 2.50 0.0000 190.00 No Ice 3.00 3.00 150.00
(E) 0.00 1/2" Ice 4.50 4.50 225.00
0.00
10'x3" Omni Whip Ant. C From Leg 5.00 0.0000 190.00 No Ice 3.00 3.00 33.00
(E) 0.00 1/2" Ice 5.00 5.00 83.00
5.00
5' Sidearm Mount C From Leg 2.50 0.0000 190.00 No Ice 3.00 3.00 150.00
(E) 0.00 1/2" Ice 4.50 4.50 225.00
0.00
5' Sidearm Mount A From Leg 2.50 0.0000 190.00 No Ice 3.00 3.00 150.00
(E) 0.00 1/2" Ice 4.50 4.50 225.00
0.00
5' Sidearm Mount C From Leg 2.50 0.0000 185.00 No Ice 3.00 3.00 150.00
(E) 0.00 1/2" Ice 4.50 4.50 225.00
0.00
12'x3" Omni Whip Ant. B From Leg 5.00 0.0000 185.00 No Ice 3.60 3.60 40.00
(E) 0.00 1/2" Ice 6.10 6.10 100.00
6.00
5' Sidearm Mount B From Leg 2.50 0.0000 185.00 No Ice 3.00 3.00 150.00
(B) 0.00 1/2" Ice 4.50 4.50 225.00
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Description Face Offset Offsets: Azimuth Placement Cyd,y Cudy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St /e Vi3 b
St
Jt
0.00
8'x3" Omni Whip Ant. B From Leg 5.00 0.0000 180.00 No Ice 3.00 3.00 33.00
(E) 0.00 1/2" Ice 5.00 5.00 83.00
5.00
5' Sidearm Mount B From Leg 2.50 0.0000 180.00 No Ice 3.00 3.00 150.00
(E) 0.00 1/2" Ice 4.50 4.50 225.00
0.00
Empty 5' Sidearm Mount w/ C From Leg 2.50 0.0000 180.00 No Ice 5.00 5.00 200.00
Pipe Mounts 0.00 1/2" Ice 7.50 7.50 300.00
E) 0.00
(6) 5' Panel Antennas A None 0.0000 170.00 No Ice 24.14 24.14 214.00
(E) 1/2"Ice  35.24 35.24 661.00
LP PLATFORM w/o Rails A None 0.0000 170.00 No Ice 25.00 25.00 1800.00
(E) 1/2"Ice  38.00 38.00 2700.00
(3) Allgon 7770 Panel B None 0.0000 150.00 No Ice 15.81 15.81 182.00
Antennas 1/2"Ice 2126 21.26 479.00
(E)
(6) LGP 21401 TMA's B None 0.0000 150.00 No Ice 431 431 114.00
(E) 1/2" Ice 6.51 6.51 209.00
(3) 3' Sidearm Mount B None 0.0000 150.00 No Ice 8.00 8.00 300.00
(E) 1/2" Ice 12.00 12.00 450.00
(3) 10'x3" Omni Whip Ant. A From Leg 0.00 0.0000 113.00 No Ice 9.00 9.00 99.00
(E) 0.00 1/2" Ice 15.08 15.08 240.00
5.00
(3) 5' Sidearm Mount A From Leg 0.00 0.0000 113.00 No Ice 9.00 9.00 450.00
(E) 0.00 1/2" Ice 14.00 14.00 675.00
0.00
(3) 18'x3" Omni Whip Ant. C From Leg 0.00 0.0000 90.00 No Ice 16.20 16.20 135.00
E) 0.00 1/2"Ice  27.25 27.25 401.00
9.00
(3) 5' Sidearm Mount C From Leg 0.00 0.0000 90.00 No Ice 9.00 9.00 450.00
(E) 0.00 1/2" Ice 14.00 14.00 675.00
0.00
(3) Kathrein 742 213 Panels A None 0.0000 140.00 No Ice 14.63 14.63 143.00
(Pocket / P) 1/2"Ice  21.03 21.03 398.00
(3) Close Contact Mounts A None 0.0000 140.00 No Ice 6.00 6.00 90.00
(Pocket / P) 1/2" Ice 9.00 9.00 135.00
(9) APXV18-209014-C B None 0.0000 160.00 No Ice 34.42 34.42 399.00
Panels 12"Ice  50.25 50.25 1052.00
(T-Mobile / R)
LP PLATFORM w/o Rails B None 0.0000 160.00 No Ice 25.00 25.00 1800.00
(T-Mobile / R) 1/2"Ice  38.00 38.00 2700.00
Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
b ° ° J Jt s b
4' Parareflector Grid A Grid From 5.00 0.0000 190.00 4.00 No Ice 12.60 200.00
Dish Leg 0.00 1/2" Ice 13.20 400.00
(E) 0.00
4' Parareflector Grid C Grid From 5.00 0.0000 185.00 4.00 No Ice 12.60 200.00
Dish Leg 0.00 1/2" Ice 13.20 400.00
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Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
f : = St Jt bid b
(E) 3.00
Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+IcetTemp
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+Ice+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb.
Pole Max. Vert 14 58222.40 -0.85 0.56
Max. Hy 11 46724.38 27193.29 -6.56
Max. H, 2 46724.29 -35.75 27305.57
Max. M, 15 3276601.52 -588.73 25915.91
Max. M, 18 3236357.01 -25728.33 367.77
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb.
Max. Torsion 24 3028.08 25518.50 -16.53
Min. Vert 2 46724.29 -35.75 27305.57
Min. Hy 5 46724.38 -27193.38 46.91
Min. H, 8 46724.29 52.38 -27278.89
Min. M, 21 -3287337.30 75.38 -25955.54
Min. M, 24 -3200765.54 25518.50 -16.53
Min. Torsion 20 -2598.72 -12545.74 -22467.61
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. & 9
L1 190.083 - 164.333 37.422 34 1.6911 0.0133
L2 167.25 - 129.75 29.450 34 1.6229 0.0077
L3 133.583 - 96.083 18.829 34 1.3468 0.0032
L4 100.75 - 63.25 10.641 34 1.0134 0.0017
LS 68.75-31.25 4916 34 0.6736 0.0009
L6 37.5-0 1.477 34 0.3556 0.0004
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radlius of
Load Curvature
ft Comb. in ° 2 ft
205.00 Lightning Rod on Ext. 34 37.422 1.6911 0.0133 47896
190.00 4' Parareflector Grid Dish 34 37.392 1.6910 0.0133 47896
188.00 4' Parareflector Grid Dish 34 36.685 1.6870 0.0127 47896
185.00 5' Sidearm Mount 34 35.626 1.6809 0.0120 47111
180.00 8'x3" Omni Whip Ant. 34 33.866 1.6694 0.0107 23750
170.00 (6) 5' Panel Antennas 34 30.390 1.6358 0.0083 11942
160.00 (9) APXV18-209014-C Panels 34 27.014 1.5797 0.0064 8824
150.00 (3) Allgon 7770 Panel Antennas 34 23.774 1.5020 0.0049 7240
140.00 (3) Kathrein 742 213 Panels 34 20.700 1.4100 0.0038 6137
113.00 (3) 10'x3" Omni Whip Ant. 34 13.421 1.1385 0.0021 5495
90.00 (3) 18'x3" Omni Whip Ant. 34 8.473 0.9036 0.0014 5562
Base Plate Design Data
Plate Number Anchor Bolt Actual Actual Actual Actual Controlling Ratio
Thickness  of Anchor  Size Allowable  Allowable  Allowable  Allowable ~ Condition
Bolts Ratio Ratio Ratio Ratio
Bolt Bolt Plate Stiffener
Tension Compression Stress Stress
in in b Ib ksi ksi
1.5000 44 1.2500 51476.87 5412291 29.609 8.148 Bolt T 1.02 ‘/
50621.37 84031.47 37.500 37.500 '
1.02 0.64 0.79 0.22
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Compression Checks |
Pole Design Data |
Section Elevation Size L L, Kl F, A Actual Allow. Ratio
No. P P, P
St ft ft ksi in’ Ib b P,
L1 190.083 - TP25.4469x19.5625x0.25 2575  190.08  261.9 2.177 19.4649  -7476.85 4236590  0.176
164.333 (1)
L2 164.333 - TP33.3498x24.2804x0.3125  37.50  190.08  200.1 3.729 31.8494 -17287.60 118781.00  0.146
129.75 (2)
L3 129.75 - 96.083  TP41.0432x31.7978x0.375  37.50  190.08  162.6 5.649 47.0358 -25335.70 265685.00  0.095
3)
L4 96.083 - 63.25  TP48.5462x39.1426x0.375  37.50  190.08  137.3 7.920 55.6942 -34978.40 441073.00  0.079
(]
L5  63.25-3125(5) TP55.8588x46.417x0.375 37.50  190.08  119.2 10512 64.1666 -44834.70 674540.00  0.066
L6 31.25-0(6) TP63x53.5352x0.375 37.50  190.08  102.6 14.186  74.5394 -58212.90 1057400.00  0.055
Pole Bending Design Data
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. Mx ﬁx Fbx ﬁx Aly ,fl;y Fby fby
S Ib-ft ksi ksi o, Ib-ft ksi ki TF,
L1 190.083 - TP25.4469x19.5625x0.25  90383.3  -9.227  39.000 0237  0.00 0.000  39.000 0.000
164.333 (1) 3
L2 164.333 - TP33.3498x24.2804x0.3125 471247. -22.450  39.000 0.576  0.00 0.000  39.000 0.000
129.75 (2) 50
L3 129.75 - TP41.0432x31.7978x0.375 1000525 -26.219  39.000 0.672  0.00 0.000  39.000 0.000
96.083 (3) .00
L4 96.083 - 63.25  TP48.5462x39.1426x0.375 1648858 -30.773  39.000 0.789  0.00 0.000  39.000 0.000
)] 33
L5 6325-3125  TP55.8588x46.417x0.375 2358358 -33.124  39.000 0.849  0.00 0.000  39.000 0.000
) 33
L6 31.25-0(6) TP63x53.5352x0.375 3291191 -34223  37.105 0922  0.00 0.000  37.105  0.000
67
Pole Interaction Design Data
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Soy Stress Stress
ft P, Fiy F, Ratio Ratio
L1 116%03223(1) TP25.4469x19.5625x0.25 0.176 0.237 0.000 045 ¢ 1.333 4
L2 1126;.7353?2-) TP33.3498x24.2804x0.3125 0.146 0.576 0.000 (o v 1.333 Hi3 v
L3 9162()95;735(;) TP41.0432x31.7978x0.375 0.095 0.672 0.000  see ¢ 1.333 Y d
L4 96.08%4—) 6325  TP48.5462x39.1426x0.375 0.079 0.789 0.000 oo v 1.333 —_ v
L5 63.25(;)31.25 TP55.8588x46.417x0.375 0.066 0.849 0.000 (g6 ¢ 1.333 — 4
L6 31.25-0(6) TP63x53.5352x0.375 0.055 0.922 0.000 o o7n v 1.333 1.9 v
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Section Capacity Table
Section Elevation Component Size Critical P SF*P aiion % Pass
No. St Type Element b b Capacity Fail
L1 190.083 - Pole TP25.4469x19.5625%0.25 1 7147685  56473.74  31.0 Pass
164.333
L2 164.333 - 129.75 Pole TP33.3498x24.2804x0.3125 2 -17287.60 15833507  54.1 Pass
L3 129.75-96.083 Pole TP41.0432x31.7978%0.375 3 2533570 354158.09  57.6 Pass
L4  96.083-63.25 Pole TP48.5462x39.1426x0.375 4 -34978.40 58795028  65.1 Pass
LS 63.25 -31.25 Pole TP55.8588x46.417x0.375 5 4483470 89916178  68.7 Pass
L6 3125-0 Pole TP63x53.5352x0.375 6 -58212.90 1409514.14  73.3 Pass
Summary
Pole (L6) 73.3 Pass
Base Plate 76.3 Pass
RATING = 76.3 Pass
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