RObi nson "Em CO Ie KENNETH C. BALDWIN

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

Direct (860) 275-8345

Also admitted in Massachusetts

November 24, 2014

Via Hand Delivery

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modifications
53 Gallup Road and 422 Rockville Road, Voluntown, Connecticut

Dear Ms. Bachman;

Cellco Partnership d/b/a Verizon Wireless (“Cellco™) currently maintains wireless
telecommunications facilities at 422 Rockville Road and 53 Gallup Road in Voluntown,
Connecticut. The Rockville Road facility was approved by the Council in Docket No. 405 on
January 20, 2011, and was activated in December of 2013. The Gallup Road facility was
approved by the Council in Docket No. 438 on September 5, 2013, and has not yet been
activated.

Cellco recently learned that its backhaul service provider will not be able to install fiber
service to the Gallup Road site until April of 2015. To avoid any further delay in the activation
of the Gallup Road facility, Cellco intends to provide temporary backhaul service through the
use of a “microwave hop” from the Gallup Road tower to the Rockville Road tower. To do so,
Cellco will install a single microwave dish antenna on its existing antenna platforms at the 150-
foot level on the Gallup Road tower and the 160-foot level on the Rockville Road tower.
Included in Attachment 1 are specifications for the Model MA0528-28 AN microwave dish
antenna that Cellco intends to install at each tower location. Once permanent backhaul service is
established at the Gallup Road tower site, Cellco will notify the Council and remove the dish
antennas from both towers.
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Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Robert A. Sirpenski, First
Selectman of the Town of Voluntown. A copy of this notice is also being sent to Benjamin and
Byron D. Gallup and Cheryl Marcinko, the owners of the Gallup Road and Rockville Road
properties, respectively.

The planned modifications to the facilities fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).

1. The proposed modifications will not result in an increase in the height of either of
the existing towers. Cellco will install a single dish antenna on the existing antenna platform at
the top of each tower.

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

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

4, The operation of the microwave dish antennas will not increase radio frequency
(RF) emissions at either facility to levels that are at or above the Federal Communications
Commission (FCC) safety standard. Calculated Radio Frequency Emissions Reports for both the
Gallup Road and Rockville Road facilities are included in Attachment 2.

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

0. The Gallup Road and Rockville Road towers and their foundations can support
Cellco’s proposed modifications. Structural Analysis Reports for the Gallup Road and the
Rockville Road towers are included in Attachment 3.
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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,

P Fpr—

Kenneth C. Baldwin

Enclosures
Copy to:
Robert A. Sirpenski, Voluntown First Selectman
Benjamin and Byron D. Gallup
Cheryl Marcinko
Sandy M. Carter
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All information contained in the present datasheet is subject to confirmation at time of ordering

Technical Data Sheet MA0528-28AN

Flat Panel Antenna, Single Polarized, 2 ft, 28 dBi ‘

IE

Product Description
(Only available in North America)

Radio Frequency Systems? new flat panel antennas are especially
designed to serve license-free ISM, Spread Spectrum and UNII band
applications in 2.4 GHz and 5.2-5.8 GHz.Because of their new,
simpler, lightweight construction, these antennas meet the need for
an aesthetically pleasing antenna with superior pattern
characteristics. New flat panel antennas are lower in profile and
weigh significantly less, for easier handling, reduced tower loading
and lower shipping cost, and are an attractive solution for both point
to point and point to multi point applications.|deal for point-to-point
and point-to-multipoint applications, these new antennas have been
rigorously tested to meet extremely stringent environmental Antenna
specifications for safe and reliable long-term operation. Their cost

effective design translates into an outstanding value for the user.
Features/Benefits

Technical Features

NE

Product Type Point to point antennas, Broadband Wireless Antennas
Frequency, GHz 5.15-5.35, 5.725 - 5.875

Profile Flat Panel

Antenna color White

Swaybar 0: (not applicable)

optional Swaybar 0: (not applicable)

Performance Standard

Polarization Single

Regulatory Compliance ETSI EN 302085 V1.1.2 TS1-TS5
3dB beamwidth, (degrees) 45

Antenna Input N Female

Mid Band Gain, dBi 28

F/B Ratio, dB 45

XPD, dB 28

Max VSWR/RL, dB 1.5(14) @5.15-5.35 GHz, 1.7 (12 ) @5.725 - 5.85 GHz
Elevation Adjustment, degrees -10

Azimuth Adjustment, degrees 360

Radome rigid

Radome Material Plastic

Mounting Pipe Diameter minimum, mm (in) 68 (2.75)

Mounting Pipe Diameter maximum, mm (in) 100 (4)

Approximate Weight, kg (Ib) 5(11)

“RFS The Clear Choice ® | MAQ528-2BAN——|Rov: A /05, [ —Print Dato: 16.14.2044 —

Apr 12
Please visit us on the Internet at hitp:/iwww.ilsworld.com/ Radio Frequency Systems




All information contained in the present datasheet is subject to confirmation at time of ordering

Technical Data Sheet MA0528-28AN (Cont.) @
Flat Panel Antenna, Single Polarized, 2 ft, 28 dBi e
M
——
Dimensions mm (in)
- S——— A — S . i C
A 600 (23.6) 1 i L |
B 600 (23.6) ' ! I
c 35(1.4) [ | 1 l
S |
B + ® . —p
| s ] e N
r I - +
- I |
L | |
L | !
. Ny . il

no notes

Documentation

Radiation pattern: (ADF)
Radiation pattern: (NSMA format)
Radiation pattern: (PDF format)

~RFs—The~eiearehoiw®—|—MA0528-2&AN——-

—Revi-A/06,—

Apr 12

\—Print-Date: 18.11.2014—

Please visit us on the internet at hitp:/fwww.iisworld.com/

Radlo Frequency Systems
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Calculated Radio Frequency Emissions
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Palmer Pond CT
53 Gallup Road, Voluntown, CT 06384

November 21, 2014
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Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the modifications to the Verizon
Wireless antennas on the monopole tower located at 53 Gallup Road in Voluntown, CT. The coordinates of the tower are
41°32'12.1" N, 71°49'45.7" W.

Verizon Wireless is proposing the following modifications:

1) Install one Microwave panel antenna.

. 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 Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz.
The FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and
Measurements (NCRP), 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.

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/uncontrolled 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 health effects.

Palmer Pond CT 1 November 21, 2014
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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:

1.6 x EIRP

Power Density = ( -
T X

) x OffBeamLoss

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = H™+V

H = Horizontal Distance from antenna in meters
V = Vertical Distance from radiation center of antenna in meters
Ground reflection factor of 1.6

Off Beam Loss is determined by the selected antenna patterns

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. As a result, the predicted signal levels reported
below are much higher than the actual signal levels will be from the final site configuration.

Palmer Pond CT 2 November 21, 2014
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4. Calculation Results

Table 1 below outlines the power density information for the site. Due to the directional nature of Verizon Wireless’
existing panel antennas and proposed microwave antenna, the majority of the RF power will be focused out towards the
horizon. As aresult, there will be less RF power directed below the antennas relative to the horizon, and consequently
lower power density levels around the base of the tower. Please refer to Attachment C for the vertical patterns of Verizon
Wireless’ proposed microwave (MW) antenna and existing panel antennas. The calculated results shown in Table 1 include
anominal 10 dB off-beam pattern loss to account for the lower relative gain below the antenna.

Antenna | Operating ERP Per q

Carrier Height Frequency N',l[,n:::: ot Transmitter Po(wl:vrv];::)lty Limit %MPE
(Feet) (MHz) ; (Watts)

Verizon LTE 150 698 1 1050 0.0017 0.4653 0.36%
Verizon Cellular 150 869 9 249 0.0036 0.5793 0.62%
Verizon PCS 150 1970 11 238 0.0042 1.0000 0.42%
Verizon AWS 150 2145 1 1750 0.0028 1.0000 0.28%
Verizon MW 150 5800 1 47.14 0.0001 1.0000 0.01%
Total 1.68%

Table 1: Carrier Information! 2

! Power density calculations for Verizon’s existing configuration are based on the CSC database dated 9/5/2014. Antennas heights are based
on the Centek Engineering, Inc Structural Analysis dated 11/20/2014.

2 Please note that %MPE values listed are rounded to two decimal points. The total %MPE listed is a summation of each unrounded
contribution. Therefore, summing each rounded value may not reflect the total value listed in the table.

Palmer Pond CT 3 November 21, 2014
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5. Conclusion

The above analysis verifies that emissions from the final site configuration will be well below the maximum power density
levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. The highest expected percent of Maximum Permissible
Exposure at the base of the tower is 1.68% of the FCC Uncontrolled/General Population limit.

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.

November 21, 2014

Date

Daniel L. Goulet
C Squared Systems, LLC

Palmer Pond CT 4 November 21, 2014
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Attachment A: References

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

ANSI €95.1-1982. 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
(Il{\irll{g;; Str?%%tnil)(E) Str?g‘(/;trg)(E) (mW/cm?) |EP, [Hf? or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£2)* 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 (S) Averaging Time
gi%g;; Stre(:{ll‘%tn}ﬂ:)(E) Stn(eggtnlll)(E) (mW/cm?) |EP, [HJ? or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/2)* 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

Table 2: FCC Limits for Maximum Permissible Exposure (MPE)

3 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.

4 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.

Palmer Pond CT 6 November 21, 2014
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Plane-wave Equivalent Power Density
1,000 T 1 T T T T
= Occupational/Controlled Exposure
- ——- General Population/Uncontrofled Exposure
100t )l
10 =
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02} .
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0.03 0.3 T 3 30 300 ] 3,000 30,000 T 300,000
1.34 1,500 100,000
Frequency (MHz)

Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: Verizon Wireless’ Antenna Model Data Sheets and Electrical Patterns

750 MHz o
Manufacturer: Amphenol - /’/ \\w
Model #: BXA-70063-6CF /
Frequency Band: 696-806 MHz af \
Gain: 14.0dBd 10 ! = "s
Vertical Beamwidth: 13° \ /
Horizontal Beamwidth: 65° \ /
Polarization: +45 " \\ // *
SizeLxWxD: 71.0°x11.2”x5.2” \';\ - "/,/m
850 MHz =
Manufacturer: Amphenol
Model #: BXA-70063-6CF
Frequency Band: 806-900 MHz
Gain: 14.5dBd
Vertical Beamwidth: 11°
Horizontal Beamwidth:  63°
Polarization: +45
Size LxWxD:  71.0"x 11.2”x 5.2 N s
2w e T 0w
8d
1900 MHz -
.
Manufacturer: Amphenol - // \\\\ w“
Model #: BXA-171063-12CF / \
Frequency Band: 1850-1990 MHz {
Gain: 16.5 dBd - L
Vertical Beamwidth: 4.5° \
Horizontal Beamwidth: 65° \\
Polarization: +45 e \\
SizeLxWxD: 724”x6.17x4.1” .

Palmer Pond CT

November 21, 2014



gSystems

2100 MHz e B
77 S
Manufacturer:  Amphenol - / \ -
Model #: BXA-171063-12CF {;’ \
Frequency Band: 1920-2170 MHz |
Gain: 16.9 dBd - (
Vertical Beamwidth: 4.5° \
Horizontal Beamwidth:  60° \\
Polarization: +45 “ \\
SizeLx W xD: 724”617 x 4.1 NG pY
W e T @
-
5800 MHz D
Manufacturer: RFS /
Model #  MAO0528-28AN Y C
Frequency Band: 5725-5875 MHz
Gain: 25.85 dBd 10 %
Vertical Beamwidth: 4.5°
Horizontal Beamwidth: 4.5° "} ;
Polarization: Single \ /
SizeLx WxD: 23.6”x23.6”x1.4” = >

Palmer Pond CT

November 21, 2014
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the modifications to Verizon
Wireless antennas on a monopole tower located at 422 Rockville Road in Voluntown, CT. The coordinates of the tower are
41°33'22.9"N, 71°48'20.6" W.

Verizon Wireless is proposing the following modifications:

1) Install one Microwave panel antenna.

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 Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz.
The FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and
Measurements (NCRP), 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.

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/uncontrolled 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 health effects.

Voluntown CT 1 November 21, 2014
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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:

1.6% x EIRP

Power Density = ( pp—
7T X

J x OffBeamLoss

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = H +V

H = Horizontal Distance from antenna in meters
V = Vertical Distance from radiation center of antenna in meters
Ground reflection factor of 1.6

Off Beam Loss is determined by the selected antenna patterns

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. As a result, the predicted signal levels reported
below are much higher than the actual signal levels will be from the final site configuration.

Voluntown CT 2 November 21, 2014
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4. Calculation Results

Table 1 below outlines the power density information for the site. Due to the directional nature of Verizon Wireless’
existing panel antennas and proposed microwave antenna, the majority of the RF power will be focused out towards the
horizon. As a result, there will be less RF power directed below the antennas relative to the horizon, and consequently
lower power density levels around the base of the tower. Please refer to Attachment C for the vertical patterns of Verizon
Wireless’ proposed microwave (MW) antenna and existing panel antennas. The calculated results shown in Table 1 include
a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antenna.

Antenna | Operating ERP Per ]
Carrier Height Frequency Nt,lrmber ol Transmitter i Denzslty Limit %MPE
(Feety |  (MHz) L g | (o)
Verizon LTE 160 698 1 810 0.0011 0.4653 0.24%
Verizon Cellular 160 869 9 246 0.0031 0.5793 0.54%
Verizon PCS 160 1970 11 233 0.0036 1.0000 0.36%
Verizon AWS 160 2145 1 1750 0.0025 1.0000 0.25%
Verizon MW 160 5800 1 47.14 0.0001 1.0000 0.01%
Unknown 160 40 1 110 0.0015 0.2000 0.77%
Unknown 160 460 1 100 0.0014 0.3067 0.46%
Total 2.62%

Table 1: Carrier Information! 2 3

1 Power density calculations for Verizon’s existing configuration comes from the CSC database dated 9/5/2014. Antennas heights are based
on the Centek Engineering, Inc Structural Analysis dated 11/20/2014.

2 please note that %MPE values listed are rounded to two decimal points. The total %MPE listed is a summation of each unrounded
contribution. Therefore, summing each rounded value may not reflect the total value listed in the table.

3 The unknown carriers are not included in the current CSC database, but have been added for completeness based upon information listed in
the Structural Analysis provided by Verizon Wireless. Power assumptions are based upon conservative values associated with typical FCC
licenses in each band. Calculations for these antennas do not include 10 dB off-beam pattern loss factor.

Voluntown CT 3 November 21, 2014
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5. Conclusion

The above analysis verifies that emissions from the final site configuration will be below the maximum power density
levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. The highest expected percent of Maximum Permissible
Exposure at the base of the tower is 2.62% of the FCC Uncontrolled/General Population limit.

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.

November 21, 2014

Daniel L. Goulet/ Date
C Squared Systems, LLC

Voluntown CT 4 November 21, 2014



gSystems

Attachment A: References

OFET 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
(halﬁig Str?%%::)(E) Str?g%gll)(E) (mW/cm?) [E[%, [HP? or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/%)* 6
30-300 614 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 (S) Averaging Time
(II{\ZIII{g;; Str?%%g:)(E) Str?g‘(/;gi)(E) (mW/cm?) [EP%, [H[? or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/t 2.19/f (180/12)* 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

Table 2: FCC Limits for Maximum Permissible Exposure (MPE)

4 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.

5 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.

Voluntown CT 6 November 21, 2014
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Plane-wave Equivalent Power Density
1,000 | T | T i T T
= (Occupational/Controlled Exposure
-~~~ General Population/Uncontrolfed Exposure
100t i
10 -
5k 2
1+ H
02t
0.1 l L1 1 l [ | 1
0.03 03 ‘|‘ 3 30 300 T 3,000 30,000 T 300,000
1.34 1,500 100,000
Frequency (MHz)

Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: Verizon Wireless’ Antenna Model Data Sheets and Electrical Patterns

a0
750 MHz S o
Manufacturer: Amphenol - / \\\ -
Model #: BXA-70063-6CF /
Frequency Band: 696-806 MHz a’{
Gain: 14.0dBd 120 { =y °g
Vertical Beamwidth:  13°
Horizontal Beamwidth: ~ 65° \ /
Polarization: +45 " \\ /
SizeLxWxD: 71.0”x11.2”x5.2” o~ //w/
e . i
850 MHz s
Manufacturer: Amphenol
Model #:. BXA-70063-6CF
Frequency Band: 806-900 MHz
Gain: 14.5dBd
Vertical Beamwidth: 11°
Horizontal Beamwidth:  63°
Polarization: +45
Size LxWxD: 71.0”x11.27x5.2” ) I
|
®
1900 MHz -
L N
Manufacturer: Amphenol - // \\ "
Model #: BXA-171063-12CF ,/ \
Frequency Band: 1850-1990 MHz (
Gain: 16.5dBd 1 \
Vertical Beamwidth: 4.5° \
Horizontal Beamwidth: 65° \\
Polarization: +45 " \
Size LXW xD: 7247 x6.1”x 4.1 Ny 3

Voluntown CT

November 21, 2014
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2100 MHz .-
7 TN
Manufacturer: Amphenol 0/ i \ .
Model #: BXA-171063-12CF J/ \
Frequency Band: 1920-2170 MHz f
Gain: 16.9dBd 10 (
Vertical Beamwidth: 4.5° \
Horizontal Beamwidth:  60° \
Polarization: +45 " \
SizeLxWxD: 724”x6.1”x4.1” L b
w e T w
5800 MHz o s
Manufacturer: RFS \
Model # MA0528-28AN § .
Frequency Band: 5725-5875 MHz \
Gain: 25.85 dBd 10 %
Vertical Beamwidth: 4.5°
Horizontal Beamwidth: 4.5° - A
Polarization: ~Single
Size Lx WxD: 23.6”x23.6”x14” e -

Voluntown CT

November 21, 2014
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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 upgrade proposed by Verizon Wireless on the existing monopole (tower) located
in Voluntown, CT.

The host tower is a 150-ft tall, three-section, eighteen sided, tapered monopole, originally
designed and manufactured by Engineered Endeavors Incorporated (EEI job no; 17125), dated
March 27, 2014. The tower geometry, structure member sizes and foundation system
information were obtained from a the aforementioned EEI design documents.

Antenna and appurtenance information were obtained from visual verification conducted from
grade by Centek personnel on September 16, 2014 and a Verizon RF.

The tower is made up of three (3) tapered vertical sections consisting of A572-65 pole sections.
The tower sections are slip joint connected. The diameter of the pole (flat-flat) is 29.5-in at the
top and 67.0-in at the base.

Verizon Wireless proposes the installation of one (1) MW panel mounted on the existing low
profile platform. 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, proposed and future loads considered in this analysis consist of the following:

= VERIZON (EXISTING TO REMAIN):
Antennas: Six (6) Antel BXA-171063-12CF panel antennas, three (3) Antel BXA-
80063-6CF panel antennas, three (3) Antel BXA-70063-6CF panel antennas, three
(3) Alcatel-Lucent RRH-2x40-07U remote radio heads and two (2) Raycap RC2DC-
4750-PF-48 main distribution boxes mounted on a square low profile platform with a
RAD center elevation of 150-ft above existing grade.
Coax Cables: Two (2) 1-5/8” & fiber cables running on the interior of the existing
tower.

= VERIZON (RESERVED):
Antennas: Three (3) Alcatel-Lucent RRH-2x40-AWS remote radio heads mounted
on a square low profile platform with a RAD center elevation of 150-ft above existing
grade.

=  VERIZON (PROPOSED):
Antennas: One (1) RFS MA0528-28AN MW panel mounted on the existing
square low profile platform with a RAD center elevation of 150-ft above
existing grade.
Coax Cables: One (1) RFS EP65 cable running on the interior of the existing
tower.

REPORT SECTION 1-1
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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 tower carries the horizontal and vertical loads 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.

» All existing coax cables to be installed as indicated in this report.

REPORT SECTION 1-2
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled tnxTower.
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 the controlling basic wind speed (fastest mile) with no ice
and a 75% reduction of wind force with ¥z 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).

The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix K of the CSBC' and the wind speed data available in the TIA/EIA-222-F-
96 Standard. The higher of the two wind speeds is utilized in preparation on the tower analysis.

Tower Loading

Tower loading 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 2" radial ice on the tower structure and its components.

Basic Wind New London; v = 85 mph (fastest [Section 16 of TIA/EIA-222-F-96]
Speed: mile)
Voluntown; v = 110 mph (3 second [Appendix K of the 2005 CT
gust) equivalent to v = 90 mph Building Code Supplement]

(fastest mile)
Appendix-K wind speed controls.

Load Cases: Load Case 1; 90 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
no ice plus gravity load — used in 96]
calculation of tower stresses and
rotation.

Load Case 2; 78 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
Y2" radial ice plus gravity load —used 96]

in calculation of tower stresses. The

78 mph wind speed velocity

represents 75% of the wind pressure

generated by the 90 mph wind

speed.

Load Case 3; Seismic — not checked [Section 1614.5 of State Bldg.
Code 2005] does not control in
the design of this structure type

! The 2005 Connecticut State Building Code as amended by the 2009 CT State Supplement. (CSBC)

REPORT SECTION 1-3
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Tower Capacity

Tower stresses were calculated utilizing the structural analysis software tnxTower. 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 1, per
tnxTower “Section Capacity Table”, this tower was found to be at 29.2% of its total

capacity.
Stress Ratio
Tower Section Elevation (percentage of Result
capacity)
Pole Shaft (L1) 95.99’-152.00° 18.7% PASS
Pole Shaft (L2) 47.25-95.99’ 25.8% PASS
Pole Shaft (L3) 1.00'47.25’ 29.2% PASS

Foundation and Anchors

The existing foundation consists of a 8.0-ft @ x 4.0-ft long reinforced concrete pier on a 31.0-ft
square x 4.0-ft thick reinforce concrete pad. The sub-grade conditions used in the analysis of
the existing foundation were obtained from the geotechnical report prepared by Design Earth
Technology; job no. 2013.13 dated November 29, 2013. The base of the tower is connected to
the foundation by means of (28) 2.25"%, ASTM A615-75 anchor bolts embedded approximately
5-ft into the concrete foundation structure.

= The tower base reactions developed from the governing Load Case 1 were used in the
verification of the foundation and its anchors:

Location Vector Proposed Reactions
Shear 23 kips
Base Compression 42 Kips
Moment 2134 Kip-ft
= The foundation was found to be within allowable limits.
IBC 2003/2005
i g < Proposed
Foundation | D°Si9" | CT State Building Lo:din Result
Limit Code Section g
3108.4.2 (FS)" {FS)
Reinforced
Concrete Pad | OTM®@ 2.0 7.64 PASS
and Pier

Note 1: FS denotes Factor of Safety.
Note 2: OTM denotes Overturning Moment

REPORT SECTION 1-4
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= The anchor bolts and base plate were found to be within allowable limits.

Stress Ratio

Tower . s
Design Limit (percentage of Result
Component capacity)
Combined
Anchor Bolts Compression and 25.8% PASS
Bending
Base Plate Bending 194% PASS

Conclusion

This analysis shows that the subject tower is adequate to support the proposed modified

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, Centek Engineering, Inc.
must be contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by:

!

,.g,ft

A1 f/

-
-
=}
&
-
~
-

Timothy J. Lynn, PE
Structural Engineer

REPORT
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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 itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

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

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

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

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

SECTION 2-1
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General Description of Structural
Analysis Program
tnxTower, is an integrated structural analysis and design software package for Designed

specifically for the telecommunications industry, thxTower, formerly ERITower, automates much
of the tower analysis and design required by the TIA/EIA 222 Standard.

tnxTower Features:

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

= The program analyzes towers using the TIA-222-G (2005) standard or any of the
previous TIA/EIA standards back to RS-222 (1959). Steel design is checked using the
AISC ASD 9th Edition or the AISC LRFD specifications.

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

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

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

REPORT SECTION 2-2



56.010
18
0375
6.020
28.500
44.120
B3

54.760
7.480

AS572-65

18
0438
41.798
125

55540

53,740

18
0.500
53131
67.000
17.3

381

Section

Length (ft)
Number of Sides
Thickness (in)
Sacket Length (ft)
Top Dia (in)

Bot Dia (in)
Grade

Waeight (K)

DESIGNED APPURTENANCE LOADING

|l| i‘l TYPE ELEVATION | TYPE ELEVATION
'_ , BXA-RI0636CF (Verizon - Existing) 150 RRH2x40-07-U {Varizon - Existing) 150
]! I BXA-171063-12CF (Verizon - Existing) |150 RRH2x40-07-U (Verizon - Existing) | 150
| |,:\ BXA-70063/6CF (Verizon - Existing) 150 RRH2x40-AWS (Verizon - Reserved) | 150
.l BXA-171063-12CF (Verizon - Existi 150 |RRH2x40-AWS (Verizon - Reserved) | 150
il | BXA-BO0E3-6CF (Verizon - Existing) 150 RRH2x40-AWS (Verizon - Reserved) | 150
{1111} BXA-171063-12CF (Verizon - Existing) | 150 RC2DC-4750-PF-48 (Verizon - 150
| | i BXA-70063/6CF (Verizon - Existing) | 150 Exdsting)
fll ||. BXA-171063-12CF {Venizon - Existing) | 150 RC2DC-4750-PF-48 (Verizon - 150
|" | BXA-80063-6CF (Varizon - Existirg) | 150 -
fl l BXA-171063-12CF (Verizon - Exsting) | 150 JAALS0BOAN (Veizbn Pioposed) 150
| { BXA-T0063/6CF [Varizan - Exsling) 150 Ef‘lus'g]mw Profile Platform (Verizon - | 149
I BXA-171063-12CF (Verizon - Existing) |150
|]_: l| |RRH2x40-07-U (Verizon - Existi 150
Uit
i1 MATERIAL STRENGTH
i [ GRADE | Fy T Fu | GRADE | Fy [ Fu
,| I | A572-65 165 ksi |80 ksi |
1
(|
il TOWER DESIGN NOTES
(T 1. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
I 2. Tower is also designed for a 78 mph basic wind with 0.50 in ice.
] 3. Deflections are based upon a 50 mph wind.
B0, B 4. Weld together tower sections have flange connections.
l | 5. Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222
il and AISC Specifications.
‘ | || 6. Tower members are "hot dipped” galvanized in accordance with ASTM A123 and ASTMA153
| Standards.
[} 7. Welds are fabricated with ER-70S-6 electrodes.
‘] 8. TOWER RATING: 29.2%
‘ |
| 4
(11
[l ‘ O
i1 Il
(i
LT
Mt
I
i
[}
I { (1
| ‘ I
4731t | ’ I
il
| ‘ | | [
(1A
!
I
(1]
|
[
I
I
. ‘ L AXIAL
[ T 48K
- | SHEAR MOMENT
H ‘ | |'|' 18K 1703 kip-ft
(11 TORQUE 1 kip-ft
I '|| 78 mph WIND - 0.500 in ICE
11 AXIAL
‘ ‘ | 42K
‘ SHEA MOMENT
‘ UJ ” 23K 2134 kip-ft
1oft Wit diy
o TORQUE 1 kip-ft

REACTIONS - 90 mph WIND

Centek Engineering Inc. |* 14325.001 - Voluntown

63-2 North Branford Rd. [t 150-ft EE! Monopole - 53 Gallup Rd., Voluntown, C1,
Branford, CT 06405 | Verizon Wireless [P™"™ Ty [

Phone: (203) 488-0580 Code: TIAEIA-222-F Deler 11720114 |5 NTS

FAX: (203) 488-8587 ' . 2 0N B
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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:
Basic wind speed of 90 mph.
Nominal ice thickness of 0.500 in.
Ice density of 56 pcf.
A wind speed of 78 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
Weld together tower sections have flange connections..
Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC
Specifications..
Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153 Standards..
Welds are fabricated with ER-70S-6 electrodes..
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
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

v 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

Distribute Leg Loads As Uniform
Assume Legs Pinned

v Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/t
Retension Guys To Initial Tension

v Bypass Mast Stability Checks
Use Azimuth Dish Coefficients

N Project Wind Area of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends

v 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

Tapered Pole Section Geometry

Section Elevation Section
Length
S| Y
L1 152.000-95.990 56.010
L2 95.99047.250 54.760
L3 47,250-1.000 53.740

- .-S"plic_é Number "_T;Jp. N
Length of Diameter
. Sides in
6.020 18 29.500
7.490 18 41.799
18 53.131

‘Bottom
Diameter

S .
44.120
55.940

67.000

Wall Bend Pole Grade
Thickness Radius
B |

0.375 1.500 A572-65

(65 ksi)
0.438 1.750 A572-65

(65 ksi)
0.500 2.000 A572-65

(65 ksi)
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Tapered Pole Properties
 Section  Tip Dia.  Area 1 r c ¥ e "
. in in o in’ o dmim _:‘g;“_ f'u_‘ in’ in
L1 29.955 34.666 3715.125 10.339 14.986 247906  7435.139 17.336 4.532 12.085
44.801 52.067 12588.121 15.529 22.413 561.645  25192.805 26,039 7.105 18.947
L2 44.022 57.435 12413.654 14.683 21.234 584.620  24843.643 28.723 6.587 15.055
56.803 77.072 29995.774 19.703 28418 1055.538 60031.016 38.543 9.075 20.744
L3 55913 §3.525 29230.305 18.684 26.990 1082.988  58499.072 41.770 8.471 16.942
68034 10553 58962965 23608 34036 1732371 118003515 52778 10912 21824
" Tower * Gusset “Gusset  Gusset Grade ,chtmTﬁ'acto_r - Az_ifus_t. i -Wéigh_tll'ﬁdt. " Double /ingle -D;t.:l;lé.AnEle-
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) Ar Spacing Spacing
Diagonals  Horizontals
A F in i
L1 1 | 1
152.000-95.99
0
L2 1 1 l
95.990-47.250
L3 1 1 1
_47250-1.000 _
Feed Line/Linear Appurtenances - Entered As Area
Descmptioh Face Allow .Cor-np'o'ne_nt " Placement  Total Cads Weighi
or  Shield Type Number
I S SO E S  /. 3 S
HYBRIFLEX 1-5/8" C No Inside Pole 152.000 - 4.000 2 NoIce 0.000 0.002
(Verizon - Existing) 1/2"Ice 0.000 0.002
EP65 (ELLIPTICAL C No Inside Pole 152.000 - 4.000 1 Nolce 0.000 0.001
AIR) 172" Ice 0.000 0.001
_ (Verizon - Proposed)

Feed Line/Linear Appurtenances Section Areas

" Tower
Section

S

L2

L3

Tower Face Ar Ar CiAa Cudy Weight
Elevation In Face Out Face
. f yid ¥ bis Vs K

152.000-95.990 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000

@ 0.000 0.000 0.000 0.000 0.250

95.990-47.250 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000

C 0.000 0.000 0.000 0.000 0218

47.250-1.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000

C 0.000 0.000 0.000 ~0.000 0.193
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Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Ag Ar Cudy CuAdy Weight

Section Elevation or Thickness In Face Out Face
S Leg in b r 7 i K

L1 152.000-95.990 A 0.500 0.000 0.000 0.000 0.000 0.000

B 0.000 0.000 0.000 0.000 0.000

C 0.000 0.000 0.000 0.000 0.250

L2 95.99047.250 A 0.500 0.000 0.000 0.000 0.000 0.000

B 0.000 0.000 0.000 0.000 0.000

C 0.000 0.000 0.000 0.000 0218

L3 47.250-1.000 A 0.500 0.000 0.000 0.000 0.000 0.000

B 0.000 0.000 0.000 0.000 0.000

C 0.000 ___0.000 ~ 0.000 ~ 0.000 0.193

Discrete Tower Loads

Descripti;n i " Face : Oﬁfs_et - Oﬂseté: Azimuth ~ Placement  Cada  Cuds __Weighl
or Type Horz Adjustment Front Side
Leg Lateral
Vert )
A = S Vs K K
B
e T e e aopaae
BXA-80063-6CF A From Face 3.500 0.000 150.000 No Ice 7.731 4.158 0.020
(Verizon - Existing) -4.000 1/2"Ice  8.268 4.595 0.062
0.000
BXA-171063-12CF A From Face 3.500 0.000 150.000 No Ice 4.791 3618 0.015
(Verizon - Existing) -2.000 1/2"Ice  5.242 4.058 0.042
0.000
BXA-70063/6CF A From Face 3.500 0.000 150.000 No Ice 7.731 4.158 0.012
(Verizon - Existing) 2.000 12"Ice  8.268 4.595 0.054
0.000
BXA-171063-12CF A From Face 3.500 0.000 150.000 No Ice 4,791 3.618 0.015
(Verizon - Existing) 4.000 12"Tce  5.242 4.058 0.042
0.000
BXA-80063-6CF B From Face 3.500 0.000 150.000 NoIce 7.731 4.158 0.020
(Verizon - Existing) -4.000 1/2"Ice  8.268 4.595 0.062
0.000
BXA-171063-12CF B From Face 3.500 0.000 150.000 No Ice 4.791 3.618 0.015
(Verizon - Existing) -2.000 12"Ice  5.242 4.058 0.042
0.000
BXA-70063/6CF B From Face 3.500 0.000 150.000 No Ice 7.731 4.158 0.012
(Verizon - Existing) 2.000 1/2"Ice  8.268 4.595 0.054
0.000
BXA-171063-12CF B From Face 3.500 0.000 150.000 No Ice 4.791 3.618 0.015
(Verizon - Existing) 4.000 1/2"Ice  5.242 4.058 0.042
0.000
BXA-80063-6CF C From Face 3.500 0.000 150.000 No Ice 7.731 4.158 0.020
(Verizon - Existing) -4.000 172"Ice  8.268 4.595 0.062
0.000
BXA-171063-12CF C From Face 3.500 0.000 150.000 No Ice 4.791 3.618 0.015
(Verizon - Existing) -2.000 1/2"Ice  5.242 4.058 0.042
0.000
BXA-70063/6CF C From Face 3.500 0.000 150.000 No Ice 7.731 4,158 0.012
(Verizon - Existing) 2.000 1/2"Ice  8.268 4.595 0.054
0.000
BXA-171063-12CF C From Face 3.500 0.000 150.000 No Ice 4.791 3.618 0.015

(Verizon - Existing) 4.000 122"Ice  5.242 4.058 0.042
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Centek E Inc.
o o ) 150-ft EEI Monopole - 53 Gallup Rd., Voluntown, CT 09:26:30 11/20/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL

FAX: (203) 488-8587

Description Face “Oﬁfsel S OJ_f's_ets: " Azimuth  Placement . C'AA ik CA_A,-‘ . .Weight' B
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S = S 7 s K
S
N S - —
0.000
RRH2x40-07-U A From Face 3.000 0.000 150.000 NoIce 2.246 1.228 0.050
(Verizon - Existing) 2.000 1/2"lce  2.447 1.385 0.067
0.000
RRH2x40-07-U B From Face 3.000 0.000 150.000 No Ice 2.246 1.228 0.050
(Verizon - Existing) 2.000 1/2"Ice  2.447 1.385 0.067
0.000
RRH2x40-07-U C From Face 3.000 0.000 150.000 No Ice 2.246 1.228 0.050
(Verizon - Existing) 2.000 1/2"Ice  2.447 1.385 0.067
0.000
RRH2x40-AWS A From Face 3.000 0.000 150.000 No Ice 2.522 1.589 0.044
(Verizon - Reserved) 4.000 1/2"Ice  2.753 1.795 0.061
0.000
RRH2x40-AWS B From Face 3.000 0.000 150.000 No Ice 2.522 1.589 0.044
(Verizon - Reserved) 4.000 1/2"Ice  2.753 1.795 0.061
0.000
RRH2x40-AWS C From Face 3.000 0.000 150.000 No Ice 2.522 1.589 0.044
(Verizon - Reserved) 4.000 1/2"Ice  2.753 1.795 0.061
0.000
RC2DC-4750-PF-48 A From Face 3.000 0.000 150.000 No Ice 3.517 2292 0.025
(Verizon - Existing) -2.000 172" Ice 3.773 2512 0.051
0.000
RC2DC-4750-PF-48 B From Face 3.000 0.000 150.000 Noice 3.517 2.292 0.025
(Verizon - Existing) -2.000 1/2"Ice 3773 2512 0.051
0.000
EEI SQ Low Profile Platform C None 0.000 149.000 Nolce  28.000 28.000 2.300
(Verizon - Existing) 1/2"Ice  33.000 33.000 3.155
MAO0528-28AN A From Face 3.500 0.000 150.000 No Ice 5.415 0.397 0.011
(Verizon - Proposed) -4.000 1/2"Ice  5.725 0.543 0.033
N 0.000 N
Tower Pressures - No Ice
Gy = 1.690
Section z Kz q: Ac F Ar Ar Apeg Leg CuAs CuA4
Elevation a % In Out
c Face Face
f fi kst 7 e ) 7 id is
L1 122,590 | 1.455| 0.030] 171.811| A 0.000 171.811 171.811 100.00 0.000 0.000
152.000-95.99 B 0.000 171.811 100.00 0.000 0.000
0 C 0.000 171.811 100.00 0.000 0.000
L2 71.188] 1.246| 0.026| 201.648| A 0.000 201,648 201.648 | 100.00 0.000 0.000
95.99047.250 B 0.000 201.648 100.00 0.000 0.000
C 0.000 201.648 100.00 0.000 0.000
L3 23.491 11 0021 235.227| A 0.000 235227 2352271 100.00 0.000 0.000
47.250-1.000 B 0.000 235227 100.00 0.000 0.000
C 0.000 235.227 100.00 0.000 0.000




T Job Page
tnx1ower 14325.001 - Voluntown 5 of 17
. , Project Date
Centek Engineering Inc.
oo L 150-ft EEI Monopole - 53 Gallup Rd., Voluntown, CT 09:26:30 11/20/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
| Tower Pressure - With Ice
Gy =1.690
Section z Kz q: tz Ag F AF Ar Aleg Leg Cuds Cads
Elevation a % In Out
c Face Face
f fi ksf in 1 e 4 i is Jis i
L1 122.590] 1455 0.023] 0.500] 176.478] A 0.000] 176.478] 176.478| 100.00 0.000 0.000)
152.000-95.990 B 0.000|  176.478 100.00) 0.000 0.000
c 0.000|  176.478 100.00 0.000 0.000
L2 71.188] 1.246] 0.019]  0.500| 205.710| A 0.000]  205.710|  205.710]  100.00 0.000 0.000
95.990-47.250 B 0.000]  205.710 100.00 0.000 0.000
c 0.000]  205.710 100.00 0.000 0.000
L3 47.250-1.000 23.491 1] o016 0500 239.081| A 0.000]  239.081] 239.081] 100.00 0.000 0.000
B 0.000]  239.081 100.00 0.000 0.000
C 0.000]  239.081 100.00 0.000 0.000
Tower Pressure - Service
Gy =1.690
Section z Kz q: Ac F Ar Ar Aieg Leg Cuda Cuda
Elevation a % In Out
c Face Face
ft f ksf s e i s id lis
L1 122590 | 1.455| 0.009| 171811 A 0.000[ 171.811 170811 100.00 0.000 0.000
152.000-95.99 B 0.000| 171811 100.00 0.000 0.000
0 C 0.000| 171811 100.00 0.000 0.000
L2 71.188| 1.246| 0.008| 201.648| A 0.000 | 201.648| 201.648| 100.00 0.000 0.000
95.990-47.250 B 0.000 201.648 100.00 0.000 0.000
c 0.000| 201.648 100.00 0.000 0.000
L3 23.491 1] 0.006| 235227| A 0.000| 235227| 235227| 100.00 0.000 0.000
47.250-1.000 B 0.000 | 235227 100.00 0.000 0.000
c 0.000| 235227 100.00 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rz Dr Dr Ag F w Crrl.
Elevation Weight Weight a Face
c
ft K K e yid K kif
L1 0.250 8265| A 1| 065 I 1 1 171.811 5681 0.101] C
152.000-95.99 B 1| 065 1 1 1| 171811
0 c 1] 065 1 1 1| 171811
L2 0.218 12532 A 1| o065 ! 1 1| 201648 5691 0117] C
95.990-47.250 B 1] 065 | 1 1| 201648
C 1] o065 I ! 1| 201648
L3 0.193 17.286| A 1] 065 1 1 1| 235227 5412 0117] ¢
47.250-1.000 B 1] 065 1 1 1| 235227
C 1| 065 | 1 1] 235227
Sum Weight: 0.662 38.083 OTM | 1211.827 16.783
kip-ft
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e e 150-ft EEI Monopole - 53 Gallup Rd., Voluntown, CT | 09:26:30 11/20/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJIL

FAX: (203) 488-8587

Tower Forces - No Ice - Wind 45 To Face

Section Add Self F e Cr Ry Dp Dg Ar F w Ctrl.
Elevation Weight Weight a Face
14
ft K K e yid K kif
LI 0.250 8265 A 1 0.65 1 1 1 171.811 5.681 0.101 C
152.000-95.99 B 1 0.65 1 1 1 171.811
0 C 1 0.65 1 1 1 171.811
L2 0.218 125321 A 1 0.65 1 1 1 201.648 5.691 0.117 C
95.990-47.250 B 1 0.65 1 1 1 201.648
C I 0.65 1 1 1 201.648
L3 0.193 17286 | A 1 0.65 1 1 I 235227 5412 0.117] C
47.250-1.000 B 1 0.65 1 1 1 235227
C 1 0.65 1 1 1 235227
Sum Weight: 0.662 38.083 OTM | 1211.827 16.783
kip-ft

Tower Forces - No Ice - Wind 60 To Face

Section Add Self F e Cr Rp Dr Dy Ag F w Cerl
Elevation Weight Weight a Face
c
f K K e Jin K KIf
L1 0.250 8265| A 1 0.65 | 1 1 171.811 5.681 0.101 C
152.000-95.99 B 1 0.65 1 | 1 171.811
0 C 1 0.65 1 1 1 171.811
L2 0218 12.532| A 1 0.65 l I 1 201.648 5.691 0.117 C
95.99047.250 B 1 0.65 1 1 1 201.648
C 1 0.65 1 1 1 201.648
L3 0.193 17.286 | A 1 0.65 1 1 1 235.227 5412 0.117 C
47.250-1.000 B 1 0.65 1 1 1 235227
C 1 0.65 1 1 1 235.227
Sum Weight: 0.662 38.083 OTM | 1211.827 16.783
kip-ft

Tower Forces - No Ice - Wind 90 To Face

Section Add Self F e Cr Rp Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
ft K X e id K kif
L1 0.250 8265| A | 0.65 | 1 1 171.811 5.681 0.101 C
152.000-95.99 B 1 0.65 1 1 1 171.811
0 C 1 0.65 1 1 1 171.811
L2 0218 12.532| A 1 0.65 1 1 1 201.648 5.691 0.117 C
95.990-47.250 B 1 0.65 1 1 I 201.648
C 1 0.65 1 I 1 201.648
L3 0.193 17286 A 1 0.65 1 1 1 235.227 5412 0.117 C
47.250-1.000 B 1 0.65 1 1 1 235.227
C 1 0.65 I 1 1 235227
Sum Weight; 0.662 38.083 OTM | 1211.827 16.783
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Sl 150-ft EEI Monopole - 53 Gallup Rd., Voluntown, CT 09:26:30 11/20/14
Branford, CT 06405 Client . ) Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section Add Self F e Cr Rp Dr Dy Ag F w Crl.
Elevation Weight Weight a Face
C
b K K e Jis K Kf
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr R Dr Dy Ae F w Cerl.
Elevation Weight Weight a Face
c
fi K K e Jis K Kf
Ll 0.250 9555 A 1| 065 1 1 1 176.478 4376| 0078 C
152.000-95.99 B 1| o065 1 1 1| 176478
0 C 1| 065 1 1 1| 176478
L2 0218 14040 A 1| o065 1 1 1| 205710 4354 0089| C
95.990-47.250 B 1| o065 1 1 1| 205710
C 1| o065 1 1 1| 205710
L3 0.193 19.043[ A 1| oss 1 1 1| 239.081 4125 0089| cC
47.250-1.000 B 1| o065 1 1 1| 239.081
C 1| o06s 1 1 1] 239.081
Sum Weight: 0.662 42,638 OTM| 930473 12.855
kip-fi
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e fid K Kf
L1 0.250 9555| A 1] 065 1 1 1] 176478 4376 0078] C
152.000-95.99 B 1| o065 1 1 1 176.478
0 c 1] o065 1 1 1 176.478
L2 0.218 14.040| A 1] o065 I l 1| 205710 4354 0089| C
95.990-47.250 B 1] 065 I I 1| 205710
C 1| o065 1 1 1| 205710
L3 0.193 19.043 [ A 1| o065 1 1 1| 239.081 4125 0089 C
47.250-1.000 B 1| o065 ] 1 1| 239.081
C 1| o065 1 1 1| 239.081
Sum Weight: 0.662 42.638 OTM| 930473 12.855
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rp Dre Dy Ag F w Crrl
Elevation Weight Weight a Face
c
ft K K e yid K kif
L1 0.250 9555 A 1| o065 1 1 1| 176478 4376 0078 C
152.000-95.99 B 1| o065 I 1 1| 176478
0 c 1] o065 I 1 1| 176478
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Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL

FAX: (203) 488-8587

Section Add Self F e Cr Ry Dr Dy Ag F w Crl.
Elevation Weight Weight a Face
c
1 K K e K kif
L2 0.218 14040 A 1 0.65 1 1 1 205.710 4.354 0.089 C
95.990-47.250 B 1 0.65 I 1 1 205.710
C 1 0.65 1 I 1 205.710
L3 0.193 19.043 | A 1 0.65 1 1 1 239.081 4.125 0.089 C
47.250-1.000 B 1 0.65 I 1 I 239.081
C i 0.65 1 1 1 239.081
Sum Weight: 0.662 42,638 OTM 930.473 12.855
kip-ft

Tower Forces - With Ice - Wind 90 To Face

Section Add Self F e Cr Rp Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
¢
ft K X € K kif
L1 0.250 9.555| A 1 0.65 1 1 1 176.478 4376 0.078 ©
152.000-95.99 B 1 0.65 1 1 1 176.478
0 C 1 0.65 1 1 1 176.478
L2 0218 14.040| A 1 0.65 1 1 1 205.710 4354 0.089 C
95.99047.250 B 1 0.65 1 1 1 205.710
C 1 0.65 1 I 1 205.710
L3 0.193 19.043 | A 1 0.65 1 1 i 239.081 4.125 0.089 C
47.250-1.000 B 1 0.65 1 ! 1 239.081
C I 0.65 1 1 1 239.081
Sum Weight: 0.662 42.638 OT™M 930.473 12.855
kip-ft

Tower Forces - Service - Wind Normal To Face

Section Add Self F e Cr Rp Dr Dp Ag F w Cirl,
Elevation Weight Weight a Face
c
fr K K e s K kif
L1 0.250 8265| A 1 0.65 1 | 1 171.811 1.753 0.031 C
152.000-95.99 B 1 0.65 1 1 1 171.811
0 C 1 0.65 1 1 1 171.811
L2 0.218 125321 A 1 0.65 1 1 1 201.648 1.756 0.036| C
95.990-47.250 B 1 0.65 1 1 1 201.648
C 1 0.65 I 1 1 201.648
L3 0.193 17286 A 1 0.65 1 1 1 235.227 1.670 0.036 C
47.250-1.000 B 1 0.65 1 i 1 235227
C 1 0.65 1 I 1 235.227
Sum Weight: 0.662 38.083 OT™ 374.021 5.180
kip-ft

Tower Forces - Service - Wind 45 To Face
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g : Project Date
Centek Engineering Inc.
oy o Sy 150-ft EEI Monopole - 53 Gallup Rd., Voluntown, CT 09:26:30 11/20/14
Branford, CT 06403 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section Add Self F e Cr Rr D Dr Ag F w Ctrl.
Elevation Weight Weight a Face
[4
f K X e 7 K kif
L1 0.250 8265| A 1| 065 1 1 1| 171811 1.753| 0031 C
152.000-95.99 B 1| 065 1 1 1 171.811
0 C 1| o065 1 1 I 171.811
L2 0.218 12532 A 1| o065 1 1 1| 201648 1756 0.036| C
95.99047.250 B 1| o065 1 1 1| 201.648
C 1| 065 1 1 1| 201.648
L3 0.193 17286 | A 1| o065 1 1 1| 235227 1670 0036| C
47.250-1.000 B 1| o065 1 I 1| 235227
C 1| o065 1 1 1| 235227
Sum Weight: 0.662 38.083 OTM| 374.021 5.180
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Rr Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
[4
fi K K e i3 X kif
L1 0250 8.265| A 1| 065 1 1 1| 171811 1753 0.031[ C
152.000-95.99 B 1| o065 1 1 1| 17181
0 C 1| o065 1 1 1| 171811
L2 0.218 12532 A 1| o065 1 1 1| 201.648 1756 0.036| C
95.99047.250 B 1| 065 I 1 1| 201.648
c 1| o065 I 1 1| 201648
L3 0.193 17286 A 1| o065 1 1 1| 235227 1670 0.036| C
47.250-1.000 B 1| o065 1 1 1| 235227
C 1| 065 1 1 1| 235227
Sum Weight: 0.662 38.083 OTM| 374.021 5.180
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
C
fi K K e _f K Kf
L1 0.250 8265| A 1| 065 1 1 1| 171811 1753 0031 C
152.000-95.99 B 1| oes 1 i 1| 171811
0 C 1| o065 1 1 1| 171811
L2 0218 12532 A 1| 065 1 I 1| 201.648 1756 0.036]| C
95.990-47.250 B 1| o065 1 1 1| 201.648
C 1| 065 1 1 1| 201648
L3 0.193 17286 | A 1| 065 1 1 1| 235227 1670 0036 C
47.250-1.000 B 1| o065 1 I 1| 235227
C 1| 065 1 I 1| 235227
Sum Weight: 0.662 38.083 OTM| 374021 5.180
kip-ft
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Centel Engineering Inc.
632 No;-;menforﬁad 150-ft EE] Monopole - 53 Gallup Rd., Voluntown, CT 09:26:30 11/20/14
Branfor‘d, CT 06405 Client Designed by
Fhone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X zZ Moments, M, Moments, M,
K K K kip-f1 kip-ft kip-ft
Leg Weight 38.083
Bracing Weight 0.000
Total Member Self-Weight 38.083 -0.094 0.117
Total Weight 41.574 -0.094 0.117
Wind 0 deg - No Ice -0.117 -22.566 -2072.077 17.605 -1.053
Wind 30 deg - No Ice 11.282 -19.484 -1785.740 -1035.757 -0.694
Wind 45 deg - No Ice 16.016 -15.873 -1452.842 -1473.882 -0.436
Wind 60 deg - No Ice 19.659 -11.181 -1020.941 -1811.557 -0.149
Wind 90 deg - No Ice 22767 0.117 17.393 -2101.920 0436
Wind 120 deg - No Ice 19.776 11.385 1051.042 -1829.045 0.904
Wind 135 deg - No Ice 16.182 16.039 1477.385 -1498.614 1.053
Wind 150 deg - No Ice 11.485 19.601 1803.039 -1066.046 1.130
Wind 180 deg - No Ice 0.117 22.566 2071.889 -17.370 1.053
Wind 210 deg - No Ice -11.282 19.484 1785.552 1035.991 0.694
Wind 225 deg - No Ice -16.016 15.873 1452.653 1474117 0.436
Wind 240 deg - No Ice -19.659 11.181 1020.752 1811.791 0.149
Wind 270 deg - No Ice -22.767 -0.117 -17.582 2102.155 -0.436
Wind 300 deg - No Ice -19.776 -11.385 -1051.231 1829.279 -0.904
Wind 315 deg - No Ice -16.182 -16.039 -1477.573 1498.848 -1.053
Wind 330 deg - No Ice -11.485 -19.601 -1803.228 1066.281 -1.130
Member Ice 4.555
Total Weight Ice 47.580 -0.182 0.303
Wind 0 deg -Ice -0.091 -17.696 -1650.533 13.848 -0.860
Wind 30 deg - Ice 8.847 -15.279 -1422.655 -824.768 -0.585
Wind 45 deg - Ice 12.559 -12.448 -1157.578 -1173.534 -0.383
Wind 60 deg - Ice 15415 -8.769 -813.627 -1442.306 -0.154
Wind 90 deg - Ice 17.852 0.091 13.363 -1673.299 0319
Wind 120 deg - Ice 15.505 8.927 836.724 -1455.851 0.706
Wind 135 deg - Ice 12.687 12.577 1176.370 -1192.690 0.833
Wind 150 deg - Ice 9.005 15.370 1435.836 -848.228 0.904
Wind 180 deg - Ice 0.091 17.696 1650.169 -13.242 0.860
Wind 210 deg - Ice -8.847 15.279 1422.291 825374 0.585
Wind 225 deg - Ice -12.559 12.448 1157.214 1174,140 0.383
Wind 240 deg - Ice -15.415 8.769 813.263 1442912 0.154
Wind 270 deg - Ice -17.852 -0.091 -13.727 1673.905 -0.319
Wind 300 deg - Ice -15.505 -8.927 -837.088 1456.457 -0.706
Wind 315 deg - Ice -12.687 -12.577 -1176.734 1193.296 -0.833
Wind 330 deg - Ice -9.005 -15370 -1436.200 84R8.834 -0,904
Total Weight 41.574 -0.094 0.117
Wind 0 deg - Service -0.036 -6.965 -639.595 5515 -0.325
Wind 30 deg - Service 3.482 -6.014 -551.220 -319.597 -0.214
Wind 45 deg - Service 4.943 -4,899 -448.473 454.821 -0.135
Wind 60 deg - Service 6.067 -3.451 -315.170 -559.041 -0.046
Wind 90 deg - Service 7.027 0.036 5.303 -648.660 0.135
Wind 120 deg - Service 6.104 3514 324330 -564.439 0.279
Wind 135 deg - Service 4.994 4.950 455.918 462.454 0.325
Wind 150 deg - Service 3.545 6.050 556.428 -328.946 0.349
Wind 180 deg - Service 0.036 6.965 639.407 -5.280 0.325
Wind 210 deg - Service -3.482 6.014 551.031 319.831 0.214
Wind 225 deg - Service 4.943 4.899 448.285 455.055 0.135
Wind 240 deg - Service -6.067 3451 314.982 559.276 0.046
Wind 270 deg - Service -7.027 -0.036 -5.492 648.894 0.135
Wind 300 deg - Service -6.104 -3.514 -324.519 564.673 -0.279
Wind 315 deg - Service -4.994 -4.950 456.106 462.688 -0.325
Wind 330 deg - Service -3.545 -6.050 -556.617 329.180 -0.349
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Load Combinations

Description

Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 45 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 135 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Ice
Dead+Wind 225 deg - No Ice
Dead+Wind 240 deg - No Ice
Dead+Wind 270 deg - No Ice
Dead+Wind 300 deg - No Ice
Dead+Wind 315 deg - No Ice
Dead+Wind 330 deg - No Ice
Dead+Ice+Temp

Dead+Wind 0 deg+Ice+Temp
Dead+Wind 30 deg+Ice+Temp
Dead+Wind 45 deg+IcetTemp
Dead+Wind 60 deg+Ice+Temp
Dead+Wind 90 deg+lcet+Temp
Dead+Wind 120 degtIcet+Temp
Dead+Wind 135 deg+Ice+Temp
Dead+Wind 150 deg+Ice+Temp
Dead+Wind 180 deg+Ice+Temp
Dead+Wind 210 deg+Ice+Temp
Dead+Wind 225 deg+Ice+Temp
Dead+Wind 240 deg+Ice+Temp
Dead+Wind 270 deg+Ice+Temp
Dead+Wind 300 deg+Icet+Temp
Dead+Wind 315 deg+Icet+Temp
Dead+Wind 330 deg+Icet+Temp
Dead+Wind 0 deg - Service
Dead+Wind 30 deg - Service
Dead+Wind 45 deg - Service
Dead+Wind 60 deg - Service
Dead+Wind 90 deg - Service
Dead+Wind 120 deg - Service
Dead+Wind 135 deg - Service
Dead+Wind 150 deg - Service
Dead+Wind 180 deg - Service
Dead+Wind 210 deg - Service
Dead+Wind 225 deg - Service
Dead+Wind 240 deg - Service
Dead+Wind 270 deg - Service
Dead+Wind 300 deg - Service
Dead+Wind 315 deg - Service

Dead+Wind 330 deg - Service

Maximum Member Forces
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Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. S Type Load Moment Moment
- Comb. K kip-ft kip-fi
L1 152 -95.99 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -12.849 0.303 0.182
Max. Mx 14 -10.076 410.975 5.800
Max. My 2 -10.083 5.811 401.157
Max. Vy 14 -11.152 410.975 5.800
Max. Vx 2 -10.947 5.811 401.157
Max. Torque 17 1.130
L2 95.99 -47.25 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -26.124 0.303 0.182
Max. Mx 14 -21.976 1067.431 11.447
Max. My 2 -21.981 11.468 1047.906
Max. Vy 14 -16.648 1067.431 11.447
Max. Vx 2 -16.443 11.468 1047.906
Max. Torque 17 1.130
L3 47.25-1 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -47.580 0.303 0.182
Max, Mx 14 41.569 2126.014 17.822
Max. My 2 -41.569 17.845 2095.533
Max. Vy 14 -22.777 2126.014 17.822
Max. Vx 2 -22.575 17.845 2095.533
Max. Torque 17 1.130
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 32 47.580 15.505 8.927
Max. Hy 14 41574 22,767 0.117
Max. H, 2 41.574 0.117 22.566
Max. My 2 2095.533 0.117 22.566
Max. M, 6 2125.775 -22.767 -0.117
Max. Torsion 17 1.130 11.485 19.601
Min. Vert 48 41.574 6.104 3.514
Min. Hy 6 41.574 -22.767 -0.117
Min. H, 10 41.574 -0.117 -22.566
Min. My 10 -2095.340 -0.117 -22.566
Min. M, 14 -2126.014 22.767 0.117
Min. Torsion 9 -1.128 -11.485 -19.601
Tower Mast Reaction Summary
Load Vertical Shear; Shear; Overturning Overturning Torque
Combination Moment, M, Moment, M;
K K K kip-ft kip-ft kip-ft
Dead Only 41.574 0.000 0.000 -0.094 0.117 0.000
Dead+Wind 0 deg - No Ice 41.574 -0.117 -22.566 -2095.533 17.845 -1.053
Dead+Wind 30 deg - No Ice 41.574 11.282 -19.484 -1805.936 -1047.481 -0.693
Dead+Wind 45 deg - No Ice 41.574 16.016 -15.873 -1469.260 -1490.585 -0.435
Dead+Wind 60 deg - No Ice 41.574 19.659 -11.181 -1032.463 -1832.100 -0.148
Dead+Wind 90 deg - No Ice 41.574 22.767 0.117 17.629 -2125.775 0.436
Dead+Wind 120 deg - No Ice 41.574 19.776 11.385 1062.969 -1849.821 0.903
Dead+Wind 135 deg - No Ice 41.574 16.182 16.039 1494,130 -1515.649 1.052
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Load Vertical Shear: Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft
Dead+Wind 150 deg - No Ice 41.574 11.485 19.601 1823.464 -1078.180 1.128
Dead+Wind 180 deg - No Ice 41.574 0.117 22.566 2095.340 -17.606 1.052
Dead+Wind 210 deg - No Ice 41.574 -11.282 19.484 1805.744 1047.720 0.693
Dead+Wind 225 deg - No Ice 41.574 -16.016 15.873 1469.068 1490.825 0.436
Dead+Wind 240 deg - No Ice 41.574 -19.659 11.181 1032.270 1832.339 0.149
Dead+Wind 270 deg - No Ice 41.574 -22.767 -0.117 -17.822 2126.014 -0.435
Dead+Wind 300 deg - No Ice 41.574 -19.776 -11.385 -1063.162 1850.060 -0.904
Dead+Wind 315 deg - No Ice 41.574 -16.182 -16.039 -1494.324 1515.887 -1.053
Dead+Wind 330 deg - No Ice 41.574 -11.485 -19.601 -1823.657 1078.418 -1.130
Dead+Ice+Temp 47.580 0.000 0.000 -0.182 0.303 0.000
Dead+Wind 0 deg+lce+Temp 47.580 -0.091 -17.696 -1673.589 14.083 -0.859
Dead+Wind 30 deg+Ice+Temp 47.580 8.847 -15.279 -1442.510 -836.284 -0.584
Dead+Wind 45 deg+Ice+Temp 47.580 12.559 -12.448 -1173.722 -1189.941 -0.382
Dead+Wind 60 deg+Ice+Temp 47.580 15.415 -8.769 -824.961 -1462.484 -0.153
Dead+Wind 90 deg+IcetTemp 47.580 17.852 0.091 13.585 -1696.728 0.319
Dead+Wind 120 deg+lcet+Temp 47.580 15.505 8.927 848.438 -1476.253 0.706
Dead+Wind 135 deg+Ice+Temp 47.580 12.687 12.577 1192.822 -1209.415 0.833
Dead+Wind 150 deg+Ice+Temp 47.580 9.005 15.370 1455.905 -860.136 0.903
Dead+Wind 180 deg+Ice+Temp 47.580 0.091 17.696 1673.215 -13.461 0.859
Dead+Wind 210 deg+Icet+Temp 47.580 -8.847 15.279 1442.136 836.906 0.585
Dead+Wind 225 deg+lcetTemp 47.580 -12.559 12.448 1173.349 1190.563 0.382
Dead+Wind 240 deg+Ice+Temp 47.580 -15.415 8.769 824.587 1463.106 0.154
Dead+Wind 270 deg+Ice+Temp 47.580 -17.852 -0.091 -13.959 1697.350 -0.319
Dead+Wind 300 deg+Ice+Temp 47.580 -15.505 -8.927 -848.813 1476875 -0.706
Dead+Wind 315 deg+Ice+Temp 47.580 -12.687 -12.577 -1193.197 1210.037 -0.833
Dead+Wind 330 deg+Ice+Temp 47.580 -9.005 -15.370 -1456.280 860.758 -0.904
Dead+Wind 0 deg - Service 41.574 -0.036 -6.965 -646.872 5.591 -0.325
Dead+Wind 30 deg - Service 41.574 3.482 -6.014 -557.485 -323.231 -0.214
Dead+Wind 45 deg - Service 41.574 4.943 4.899 -453.567 -460.000 -0.135
Dead+Wind 60 deg - Service 41,574 6.067 -3.451 -318.746 -565.412 -0.046
Dead+Wind 90 deg - Service 41.574 7.027 0.036 5.375 -656.059 0.135
Dead+Wind 120 deg - Service 41.574 6.104 3.514 328.030 -570.884 0.279
Dead+Wind 135 deg - Service 41.574 4.994 4.950 461.112 -467.738 0.325
Dead+Wind 150 deg - Service 41,574 3.545 6.050 562.764 -332.708 0.349
Dead+Wind 180 deg - Service 41.574 0.036 6.965 646.680 -5.352 0.325
Dead+Wind 210 deg - Service 41.574 -3.482 6.014 557.292 323.471 0.214
Dead+Wind 225 deg - Service 41.574 -4.943 4.899 453.375 460.240 0.135
Dead+Wind 240 deg - Service 41.574 -6.067 3.451 318.553 565.652 0.046
Dead+Wind 270 deg - Service 41.574 -7.027 -0.036 -5.568 656.299 -0.135
Dead+Wind 300 deg - Service 41.574 -6.104 -3.514 -328.223 571.123 -0.279
Dead+Wind 315 deg - Service 41.574 -4.994 4.950 461.305 467.977 -0.325
Dead+Wind 330 deg - Service ~ 41.574 -3.545 -6.050 _-562.956 332.948 -0.349
Solution Summary
Sum of Applied Forces Sum of Reactions
Load 1'¢ PY PZ PX Py Pz % Error
Comb. . ¢ K K K K X
1 0.000 41.574 0.000 0.000 41.574 0.000 0.000%
2 -0.117 41.574 -22.566 0.117 41.574 22.566 0.000%
3 11.282 41.574 -19.484 -11.282 41.574 19.484 0.000%
4 16.016 41.574 -15.873 -16.016 41.574 15.873 0.000%
5 19.659 41.574 -11.181 -19.659 41.574 11.181 0.000%
6 22.767 41574 0.117 -22.767 41.574 -0.117 0.000%
7 19.776 41574 11.385 -19.776 41.574 -11.385 0.000%
8 16.182 41.574 16.039 -16.182 41.574 -16.039 0.000%
9 11.485 41.574 19.601 -11.485 41.574 -19.601 0.000%
10 0.117 41.574 22.566 -0.117 41.574 -22.566 0.000%
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Sum of Applied Forces Sum of Reactions

Load PX PY PZ PX PY PZ % Error

Comb. K K K K K K .
11 -11.282 41.574 19.484 11.282 41.574 -19.484 0.000%
12 -16.016 41.574 15.873 16.016 41.574 -15.873 0.000%
13 -19.659 41.574 11.181 19.659 41,574 -11.181 0.000%
14 22,767 41,574 0.117 22.767 41.574 0.117 0.000%
15 -19.776 41,574 -11.385 19.776 41.574 11.385 0.000%
16 -16.182 41.574 -16.039 16.182 41.574 16.039 0.000%
17 -11.485 41574 -19.601 11.485 41574 19.601 0.000%
18 0.000 -47.580 0.000 0.000 47580 0.000 0.000%
19 0.091 47.580 -17.696 0.091 47580 17.696 0.000%
20 8.847 47.580 -15.279 -8.847 47,580 15279 0.000%
21 12.559 47.580 -12.448 -12.559 47580 12.448 0.000%
22 15.415 -47.580 -8.769 -15.415 47.580 8.769 0.000%
23 17.852 47.580 0.091 -17.852 47.580 0.091 0.000%
24 15.505 -47.580 8.927 -15.505 47.580 -8.927 0.000%
25 12.687 47.580 12.577 -12.687 47.580 -12.577 0.000%
26 9.005 47.580 15370 9.005 47.580 -15.370 0.000%
27 0.091 47.580 17.696 -0.091 47.580 -17.696 0.000%
28 -8.847 47.580 15.279 8.847 47.580 -15.279 0.000%
29 -12.559 47.580 12.448 12.559 47.580 -12.448 0.000%
30 -15.415 47.580 8.769 15415 47.580 -8.769 0.000%
31 -17.852 -47.580 -0.091 17.852 47.580 0.091 0.000%
32 -15.505 -47.580 -8.927 15.505 47.580 8.927 0.000%
33 -12.687 -47.580 -12.577 12,687 47,580 12.577 0.000%
34 9.005 47.580 -15.370 9.005 47.580 15.370 0.000%
35 0.036 41.574 -6.965 0.036 41.574 6.965 0.000%
36 3.482 41.574 -6.014 3.482 41574 6.014 0.000%
37 4.943 -41.574 -4.899 4.943 41.574 4.899 0.000%
38 6.067 41.574 3.451 6.067 41574 3.451 0.000%
39 7.027 41.574 0.036 7.027 41.574 40.036 0.000%
40 6.104 41.574 3.514 -6.104 41.574 3514 0.000%
41 4.994 41.574 4.950 4.994 41574 -4.950 0.000%
42 3.545 41.574 6.050 3.545 41.574 -6.050 0.000%
43 0.036 41.574 6.965 -0.036 41574 -6.965 0.000%
44 3.482 41,574 6.014 3.482 41.574 -6.014 0.000%
45 4,943 41.574 4.899 4.943 41.574 4.899 0.000%
46 6.067 41.574 3.451 6.067 41.574 3.451 0.000%
47 7.027 41.574 -0.036 7.027 41.574 0.036 0.000%
48 -6.104 41.574 3.514 6.104 41.574 3.514 0.000%
49 4.994 41.574 4.950 4.994 41.574 4,950 0.000%
50 -3.545 41.574 -6.050 3.545 41.574 6.050 0.000%

Non-Linear Convergence Results

Load Converged? Number Displacement Force
_Combination o of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00001337
3 Yes 4 0.00000001 0.00005023
4 Yes 4 0.00000001 0.00006195
5 Yes 4 0.00000001 0.00005456
6 Yes 4 0.00000001 0.00000743
7 Yes 4 0.00000001 0.00006249
8 Yes 4 0.00000001 0.00006650
9 Yes 4 0.00000001 0.00005219
10 Yes 4 0.00000001 0.00001115
11 Yes 4 0.00000001 0.00005727
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12 Yes 4 0.00000001 0.00006178
13 Yes 4 0.00000001 0.00005294
14 Yes 4 0.00000001 0.00000562
15 Yes 4 0.00000001 0.00005301
16 Yes 4 0.00000001 0.00006613
17 Yes 4 0.00000001 0.00006330
18 Yes 4 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00021900
20 Yes 4 0.00000001 0.00024536
21 Yes 4 0.00000001 0.00025516
22 Yes 4 0.00000001 0.00024736
23 Yes 4 0.00000001 0.000221389
24 Yes 4 0.00000001 0.00025338
25 Yes 4 0.00000001 0.00026129
26 Yes 4 0.00000001 0.00025056
27 Yes 4 0.00000001 0.00021881
28 Yes 4 0.00000001 0.00024645
29 Yes 4 0.00000001 0.00025520
30 Yes 4 0.00000001 0.00024716
31 Yes 4 0.00000001 0.00022204
32 Yes 4 0.00000001 0.00025231
33 Yes 4 0.00000001 0.00026154
34 Yes 4 0.00000001 0.00025248
35 Yes 4 0.00000001 0.00000001
36 Yes 4 0.00000001 0.00000001
37 Yes 4 0.00000001 0.00000001
38 Yes 4 0.00000001 0.00000001
39 Yes 4 0.00000001 0.00000001
40 Yes 4 0.00000001 0.00000001
Yes 4 0.00000001 0.00000001
42 Yes 4 0.00000001 0.00000001
43 Yes 4 0.00000001 0.00000001
44 Yes 4 0.00000001 0.00000001
45 Yes 4 0.00000001 0.00000001
46 Yes 4 0.00000001 0.00000001
47 Yes 4 0.00000001 0.00000001
48 Yes 4 0.00000001 0.00000001
49 Yes 4 0.00000001 0.00000001
50 Yes 4 000000001 0.00000001
Maximum Tower Deflections - Service Wind
Section Elevation Horz, Gov. Tilt Twist
No. Deflection Load
ft in Comb. ) 7.
L1 152-95.99 7.238 48 0.406 0.001
L2 102.01 -47.25 3.352 48 0.309 0.000
L3 5474 -1 0.964 48 0.162 0.000
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb. in ° - S
150.000 BXA-80063-6CF 48 7.072 0.403 0.001 187041
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
_ Comb. in a L 2 _— fi
122,000 EEI SQ Low Profile Platform _ 48 0 L 0.001 187041
| Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. e e
Ll 152-95.99 23.437 15 1.314 0.005
L2 102.01 -47.25 10.855 15 1.000 0.002
L3 54.74 -1 3.124 15 0.524 0.000

Critical Deflections and Radius of Curvature - Design Wind

" Elevation ;ip-purtenance- Gov. beﬂé;:%;:__ Tk T Twist " Radius of
Load Curvature
i Comb. in ° e St
150.000 BXA-80063-6CF 15 22.899 1304 0.004 57871
149.000 EEI SQ Low Profile Platform 15 22630 1299 0.004 57871
| Compression Checks
Pole Design Data
Section  Elevation Size L L,  Kir F, A Actual Allow. Ratio
Ne. P Pa P
St S f kesi in’ K K — P
L1 152-95.99 (1) TP44.12x29.5x0.375 56010 0000 00 39.000 50197  -10.074  1957.690  0.005
L2 9599-4725(2) TP55.94x41.799x0.438 54760 0.000 0.0 39.000 7438  -21.975  2901.060  0.008
L3 4725-1(3) TP67x53.131x0.5 53740 0.000 0.0 39.000 105535  41.569  4115.880  0.010
Pole Bending Design Data
Seéti;;{  Elevation ) Sizé ) A.c;m-;} _;I.ct_ual__ -AITO-W. . _Ra-t;J - Actual Actual IAIIh;wA Ratio )
No. Mr ﬁ;x Fi bx _ﬂx A'[y ﬁiy F by ﬁ‘.\'
f kip-ft ksi ksi 7 kipft ksi ki TF.

Ll 152-95.99 (1) TP44.12x29.5x0.375 413496 9508  39.000 0.244 0.000 0000  39.000 0.000

L2 95.99 -47.25 TP55.94x41.799x0.438 107241 13.092 39.000 0.336 0000  0.000  39.000 0.000
2) 7

L3 4725-1(3) TP67x53.131%0.5 213378 14781  39.000 0.379 0000  0.000  39.000 0.000
3
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Pole Shear Design Data
Section  Elevation " Size  Actual Actual  Allow. Ratio  Actual  Actual  Allow.  Ratio
No. v £ F. 5 T Tu Fu I
S K ksi ki TR kipft ksi ksi .
L1 152-95.99 (1) TP44.12x29.5%0.375 11204 0223 26000 0017 0904 0010 26000 0.000
L2 95.99-4725  TP55.94x41.799x0.438 16700 0225 26000 0.017 0904 0005  26.000 0.000
2)
L3 4725-1(3) TP67x53.131x0.5 22828 0216 26000 0017 0904 0003  26.000 0.000
Pole Interaction Design Data
Section  Elevation “Ratio  Ratio  Ratio  Ratio  Ratio  Comb.  Allow. Criteria
No. P Jox Jov S Ju Stress Stress
ft P, Fiox Fy F. Fu Ratio Ratio
Ll 152-9599 (1)  0.005 0.244 0.000 0.017 0.000 0.‘2/49 1333 HisvT ¢
12 95.99-4725  0.008 0.336 0.000 0.017 0.000 0343 1333 H13+vT V'
@ v
L3 4725-1(3) 0.010 0.379 0.000 0.017 0.000 o§9 1333 3t V'
Section Capacity Table
.Sgction * Elevation Co;hponent © Size T Critical P SF*Putw % "~ Pass
No. f Type Element K K Capacity Fail
TTL1 152-9599  Pole  TP44.12x295x0375 1 -10.074  2609.601 187  Pass
L2 95.99 -47.25 Polc TP55.94x41.799%0.438 2 21975 3867.113 258 Pass
L3 4725-1 Pole TP67x53.131x0.5 3 41569  5486.468  29.2 Pass
Summary
Pole (L3) 292 Pass
_RATING=__ 29.2 _Pass

Program Version 6.0.0.8 - 9/7/2011 File:J:/Jobs/1432500.WL/001 - Palmer Pond/Backup Documentation/ERI Files/150' EEI Monopole Voluntown CT.eri
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Anchor Bolt and Base Plate Analysis:

Input Data:
Tower Reactions:
Qvertuming Moment = OM := 2134-ft-kips (Input From tnxTower)
Shear Force = Shear := 23-kips (Input From tnxTower)
Axlal Force = Axial := 42-kips (Input From tnxTower)

Anchor Bolt Data:

Use ASTM A615 Grade 75
Number of Anchor Bolts = N:= 28 (User Input)
Diameter of Bolt Circle = Dy = 75:in {User Input)
Bolt "Column” Distance = |'=3.0-in (User Input)
Bolt Uttimate Strength = Fy:= 100ksi (User Input)
Bolt Yield Strength = Fy:= 75ksi (User input)
Bolt Modulus = E := 29000 ksi (User Input)
Diameter of Archor Bolts = D:= 2.25.in (User Input)
Threads per Inch = n=45 (User Input)

Base Plate Data:

Use ASTM A572-GRS0
Plate Yield Strength = Fpr = 50.ksi (User Input)
Base Plate Thickness = tbp = 3in (User Input)
Base Plate Diameter = Dbp = 81.in (User input)
Outer Pole Diameter = Dpol o= 67-in (User Input)

Anchoer Bolt and Base Plate.xmcd.xmcd Page 3.2-1
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Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts =

Critical Distances For Bending in Plate:

Outer Pole Radius =

Moment Arms of Bolts about Neutral Axis =

Effective Width of Baseplate for Bending =

Anchor Bolt and Base Plate.xmed.xmcd

i
di = |6« Z.ﬂ.(ﬁ)

de« Rbc-sin(e)

d,l =38.34in d7 = 37.50-in
d2 = 16.27-in d8 = 36.56-in
d3 =23.38in d9 = 33.79:in
d4= 29.32:in d10 =29.32:in
d5= 33.79:in d11 =23.38:in
d6 = 36.56:in etc.

MA, = if(di > Rpoles9; = Rpoles 0n)

MA1 = 0.00:in MA7 =4.00-in
MA2 = 0.00-in MA8 = 3.06in
MA3 = 0.00-in MA9 =0.29:in
MA4= 0.00:in MA10= 0.00-in
MAg = 0.29:in MA, 4 = 0.00-n
MAG = 3.06:in etc

Page 3.2-2
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Anchor Bolt Analysis:

Calculated Anchor Bok Properties:

Polar Momert of Inertia =

Gross Area d Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Ancha Bolt Tension Force:

Maximum Tensile Force =

Allowable Tensile Force =

Bolt Tension % of Capacity =

Condition1 =

Check Ancha Bott Bendng Stress:

Maximum Bending Moment =

Maximum Bending Stress =

Allowable Bending Stress =

Anchor Bolt and Base Plate.xmcd.xmed

T 2
Ag-= —.D" = 3.976-in
4
s 0.9743.in 2 2
An2= Z(D - T) = 3.248.in
2 /AL
Dn'= \[_ = 2.033.in
ki
D,
ri=— = 0.508:in
4
'r\'-Dn3 3
Sy:= B 0.826.in
Roe  Axial .
TMax = OM.T N = 47.3-kips

. (1.333 increase
TALL.Gross = 1‘333'(0'33"'3‘9' Fu) = 174.9-kips allowed per TIA/EIA)
(1.333 increase

TALL Net = 1.333~(0.60~An- Fy) = 194.812-kips allowed per TIA/EIA)

Tiax
—100=24

Bolts are "upset bolts”. Use net area per AISC
TALL Net

Tiax \
Condition1:= iff ————— < 1.00,"OK" , "Overstressed”
TALL.Net

Condition1 = "OK"

Shear .
Mx;: N 1= 0.205-ft-kips

M
X ]
be = S_x = 3-ksi

(1.333 increase

Page 3.2-3
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Check Combined Stress Reguirement:

Per ASCE Manual 72: "If the clearance between the base
plate and concrete does not exceed two times the bolt
diameter a bending stress analysis of the bolts is NOT

I= || if 1>2D, =0in

0 otherwise

normally required.

fox:= |fox If 1> 2D, = Oksi
0 otherwise
Check Ancha Bolt Compression/Combined Stress:
Rpe  Axial
Maximum Com pressive Force = Chax = OM-I—c + % = 50.3-kips
P
Cm
Maximum Compressive Stress = = R = 15.5-ksi
n
K:= 0.65
Ce=
K-l 2
1 1 F,
= 7 | Fy
2C¢ K ,
Fq= 3 if " <Cy =45ksi
(K-I) (K |)
3| — i
5 r r
37 78c, 3
c 8C.
12-1:2-E Kl
—— f —>C,
K-
23.(_)
r

Allowable Compressive Stress =

Combined Stress % of Capacity =

Condition 2 =

Anchor Boit and Base Plate.xmed.xmed

(1.333 increase
allowed per TIA/EIA)

Fa:= 1.333.F4 = 60-ksi

fa fbx
— + —|(-100=25.8
Fa  Fobx

fa  fox
Condition2:= iff — + — < 1.00,"OK", "Overstressed"
Fa  Fbx

Condition2 = "OK"

Page 3.2-4
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O%) 3R8. 07D Location:

Rev. 0: 11/20/14

Anchor Boit and Base Plate Anlaysis

150-ft EEl Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.001

Base Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Condition3 =

Anchor Bolt and Base Plate.xmcd.xmecd

Fbp

fop

6:C.-MA

fopi= Zl: fuid

—100=19.4

bp

Condition3:= i{

Top
bp

Condition3 = "Ok"

Page 3.2-5

C1 =12.4-Klps C7 = 50.3-kips
02 = 22.7-Kips CB = 49.1-Kips
C3 = 31.9-kips C9 = 45.4-kips
Cc 4= 39.6-kips C1 0= 39.6.kips
Cg = 45.4-kips G, = 31.9kips
CG = 49.1-kips etc.

=9.7-ksi

= 1.33-0.75 Fybp = 49.9-ksl

— <1.00,"0k", "Overstressed")
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Rev. 0: 11/20/14

Foundation Analysis

150-ft Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.001

Standard Monopole Foundation:

Input Data:
Tower Data
Overtuming Moment =
Shear Force =
Axia Force =

Tower Height =

Footing Data:

Overall Depth of Footing =
Length of Pier =

Extension of Pier Above Grade =
Diameter of Pier =
Thickness of Footing =

Width of Footing =

Anchor Bolt Data:
Length of Anchor Bolts =

Projection of Anchor Bolts Above Pier =
Anchor Bolt Diameter =

Base Plate Bolt Circle =

Material Properties:
Concrete Compressive Strength =
Steel Reinforcment Yield Strengh =
Anchor Bolt Yield Strengh =
Internal Friction Angle of Sail =
Allowable Soil Bearing Capacity =
Unit Weight of Soil =
Unit Weight of Concrete =
Foundation Bouyancy =
Depth to Neglect =
Cohesion of Clay Type Soll =
Seismic Zone Factor =

Coefficient of Friction Between Concrete =

Standard Monopole Foundation.xmed.xmcd

OM := 2134-ft-kips
Shear := 23-kip
Axial := 42-kip

Hy = 150-f

Df:= 7.0-f
Lpi= 4.0t

Lpag = 1.0t

dy:= 8.0
Ti= 4.0-f

W= 31.0#

L= 72in
ABP = 12.0-in

donchor = 2-25-in

MP = 75.0:-in
fc = 4000-psi
fy = 60000 psi
fya = 75000-psi
& := 30-deg
qg = 6000-psf
Ygoil = 120-pcf

“eonc = 150-pcf
Bouyancy := 0
n:= 0Oft

C:= O-ksf

Z=2

n=0.45

Page 3.3-1

(User Input from tnxTower)
(User Input from tnxTower)
(User Input from tnxTower)

(User input)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User [nput)

(User Input)
(User Input)
(User Input)

(User (nput)

(User Tnput)
(User Input)
{User tnput)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input) (Yes=1/ No=0)

(User Input)

(User Input) (Use O for Sandy Soil)
(User Input) (UBC-1997 Fig 23-2)

(User Input)




C = N T — K i Subject: Foundation Analysis

o e S, ey ) 150-ft Monopole
‘Lii'.’,i';’i‘.,.,’;ffﬂ' e Location: Voluntown, CT
kol ST vl
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 11/20/14 Job No. 14325.001

Pier Reinforcement:

Bar Size = Bspi or=9 (User Input)
Bar Diameter = dppier= 1.128-in (User Input)
Number of Bars = NBpi or = 60 (User Input)
Clear Cover of Reinforcement = Cvrpigri= 3in (User Input)
Reinforcement Location Factor = Opier = 1.0 (User Input) (ACI-2008 12.2.4)
Coating Factor = ﬂpier = 1.0 (User input) (ACI-2008 12.2.4)
Concrete Strength Factor = >‘pi o= 1.0 (User Input) (ACI-2008 12.2.4)
Reinforcement Size Factor = Ypier= 1.0 (User Input) (ACI-2008 12.2.4)
Diameter of Tie = dTie = 0.5.in (User Input)
Bar Size = Bstop =9 (User Input) (Top of Pad)
Bar Diameter = dbtop = 1.128-in (User [nput) (Top of Pad)
Number of Bars = NBtop = 30 (User Input) (Top of Pad)
Bar Size = BSpot= 9 (User Input) (Bottom of Pad)
Bar Diameter = dppot = 1.128-in (User input) (Bottom of Pad)
Number of Bars = NBp ot = 50 (User input) (Bottom of Pad)
Clear Cover of Reinforcement = CVrpaq = 3.0-in {User Input)
Reinforcement Location Factor = Opad = 1.0 (User input) (ACI-2008 12.2.4)
Coating Factor = Bpad =1.0 (User Input) (ACI-2008 12.2.4)
Concrete Strength Factor = N\ pad = 1.0 (User Input) (ACI-2008 12.2.4)
Reinforcement Size Factor = Ypad = 1.0 (User Input) (ACI-2008 12.2.4)
Calculated Factors: 2
) ) T-dppier 2
Pier Reinforcement Bar Area = Appier= = 0.999-in
2
Pad Top Reinforcement Bar Area = Abtop = il dbtop B 0.999-in2
4
2
Pad Bottom Reinforcement BarArea = Apbot == “db% = 0.999. in2

1+ sir(@s)
Coefficient of Lateral Soil Pressure = Kp= =3
P - sir(d»sj

Load Factor = LF 1.333 if Hy < 700-ft =1.333

1.7 if Hy2 1200-ft

H; ~ 700ft
1.333 + | ——————|-0.4 otherwise
1200#t — 700ft

Standard Monopole Foundation.xmed.xmed Page 3.3-2
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Rev. 0: 11/20/14

Foundation Analysis

150-ft Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14325.001

Stability of Footing:
Adjusted Concrete Unit Weight =

Adjusted Soil Unit Weight =

Passive Pressure =

Ultimate Shear =

Weight of Concrete Pad =

Weight of Scil Above Footing =

Weight of Soil Wedge at Back Face =

Weight of Soil Wedge at back face Corners =

Total Weight =

Resisting Moment =

Overtuming Moment =

Factor of Safety Actud =

Factor of Safety Required =

Standard Monopole Foundation.xmed.xmed

My = (WTtot)~Tf + su?f + |:(WT52+ WTss).(wfar

o= if(Bouyancy =1,%eonc - 62'4p°f-'1conc) = 150.pcf

~s = if{ Bouyancy = 1, 5| = 62.4pof, ~5)) = 120-pef

Ppn = Kpygn+ 02 [Kp = Oksf
Ppt= Kpvs(Df = T) + c-2-\/Tp= 1.08-ksf
Piop:= i n< (O~ 7). Ppt. Ppn] = 1.08-ksf

Phot = Kp.-js.Df +c2 ’ Kp= 2.52.ksf

Ptop +Ppot
Pave’= — = 1.8-ksf
Tpi=ifn<(De=Tg),Ts,(Dp - nj] = 4
Ap:= Wf.Tp= 124

Sui= PaveAp= 223.2ip

2 2 .
WT,:= [(wf .Tf) +dy -Lp:|-'10 = 615kip

WTgq = (wfz- dpz)- (Lp— Lpag— n) i (Lp— Lpag~ n) >0
0 if (Lp=Lpag=n) <0
2
WTgp = (Ltazn(fi),wf)qs = 52.62.kip

tan{ &,

3 ton(%s) .
WTgz:= z[(of) -Til.qs = 15.842.kips
Wit = WTg + WTgq + Axial = 979.92-kip

w T

Mot = OM + Shear(L, + Ty) = 2318 kip t

M
FS=—=7.64
ot

Fsreq =2

OverTurning_Moment_Check = if(FS > FSreqv

OverTuming_Moment_Check = "Okay"

Page 3.3-3

Drtan( &)

)] = 17701-kip-ft

"Okay" , "No Good")

g = 322.92.Kip




C=Ml=EK st

6 2 Narth Beanford Resd Location:
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Foundation Analysis

150-ft Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.001

Shear Capacity in Pier:

Shear Resistance of Pier =

Bearing Pressure Caused by Footing:

Area of the Mat =

Section Modulus of Mat =

Maximum Pressure in Mat =

Minimum Pressure in Mat =

Distance to Resultant of Pressure Distribution =

Distance to Kem =

Eccentricity =

Adjusted Soil Pressure =

Standard Monopole Foundation.xmcd.xmed

pWTyo
S,=
P™ Fs

= 220.482-kips
req

Shear_Check := if(s > Shear,"Okay" ,"No Good")

p

Shear_Check = "Okay"

2
Amat = W = 961
= 5 = 4965.17-A

WTigt Mot

Pmax= 5= *+ —g- = 1487 kst

mat

Max_Pressure_Check := if(P max < G- Okay" ,"No Good")

Max_Pressure_Check = "Okay"

Min_Pressure_Check:= if (Prin > )-(Prmin < 9s)."Okay" . "No Good"]

Min_Pressure_Check = "Okay"

Pmax 1
Xp:= —_—.— =16.452
PmaxPmin 3
Wi

W
Xic= ?f = 5167 Since Resultant Force is Not in Kem, Area to

which Pressure is Applied Must be Reduced.

Mot
6= = 2.365
Tiot
2WTy
Pg= = 1.604-Ksf
We
3-Wf- ? -8

%aq) = M{Pmin < 0.Pg.Pmay) = 1.487-ksf

Pressure_Check := if(qadj < qg,"Okay","No Good“)

Pressure_Check = "Okay"

Page 3.34
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Foundation Analysis

150-ft Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.001

Concrete Bearing Capacity:

Strength Reduction Factor =

Bearing Strength Between Pier and Pad =

Shear Strength of Concrete:

Beam Shear:

Punching Shear:

Critical Perimeter of Punching Shear =

Area Included Inside Perimeter =

Area Outside of Perimeter =

Standard Monopole Foundation.xmcd.xmed

&= 065 (ACI-2008 9.3.2.2)

2
1\'-dp

4
Pb:= <I>C~0.85-fc- =1.6x 10 -kips (ACI-2008 10.14)

Bearing_Check := if(Py, > LF-Axial,"Okay" ,"No Good" )

Bearing_Check = "Okay"

(Critical section located at a distance d from

the face of Pier) (ACI 11.3.1.1)

6= 0.85 (ACI 9.3.2.5)

di=Te- CV"pad = dypot = 43.872:in

Prmax— Pmin Yadj
W, L

Slope = i{L> We,

Slope-d4
Vreq = LF|(Gaq) — Slope-dy) + 7 || Wrds

VAvail = ¢C.2. fC- psi-Wrd (ACI-2008 11.2.1.1)
Beam_Shear_Check := if(V,.eq < Vaygil» "Okay”,"No Good“)

Beam_Shear_Check = "Okay"

(Critical Section Located at a distance of d/2

from the face of pier) (ACI 11.11.1.2)

by = {dp + d)m = 36.6

2
'rr-(dp + d)
AbO = ——4— = 106.7
Aout= Amat = Apo = 854.3

Page 3.3-5




C — N -I- p—- K Subject: Foundation Analysis
.; 150-ft Monopole
> m% Location: Voluntown, CT
oo A58 anuy
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 11/20/14 Job No. 14325.001
Guess Value = v, = 1ksf (From "Foundation Analysis
and design", By Joseph
. 5 WTigt Bowles, Eq. 8-9)
Given d + dp-d =
1T-Vu
vy = Find(v,) = 7.3-ksf
V= v 0- Wy = 829.6-kips
Required Shear Strength = Vieqi= LF-Vy = 1.1x 10° kips

Available Shear Strength =

Steel Reinforcement in Pad:

Required Reinforcement for Bending:

Strength Reduction Factor =

Maximum Bending at Face of Pier =

Standard Monopole Foundation.xmed.xmcd

Vavail = $od.f fo-psibyd = 4145.5-kip (ACI-2008 11.11.2.1)
Punching_Shear_Check := if(Vreq <V ayail, "Okay" ,"No Good")

Punching_Shear_Check = "Okay"

oy =90 (ACI-2008 9.3.2.1)

Op = aqj — dy-Slope = 1.14 kst

2 2
d4 dy .
My = LF((gaq; - qb)'T + Gy —~ | We = 37465 kip t
f:= |0.85 if 2500 psi< f < 4000-psi =0.85
0.65 if f,> 8000-psi
¢ (ACI-200810.2.7.3)
[-—°, - 4ooo}
0.85 - A /0.5|] otherwise
) 1000 )
MU
Ry:= = 69.8-psi
0.85f, 2R,
pi= 1- [1=——|=100012
» 0.851,
Pmin:= p= 0.00117
Page 3.3-6




C o N T :K — Subject: Foundation Analysis

‘ _ 150-ft Monopole
1 2 Honh Eeantares Be sl g m’"‘*‘;. ri Location: Voluntown, CT
Beantonad, T oty T IS XN AN
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 11/20/14 Job No. 14325.001
Reauired Reinforcement for Tem perature and Shrinkage: Psh= |-0018 if f, 60000 psi (ACI -2008 7.122.1)

.0020 otherwise

Check Bottom Bars:

. Psh 2
As:= | pminWrd if pmin>-2—- =19.176in

d
psh Wi 2 otherwise

L2
ASproy = Apbot NBpgt = 50-in
Pad_Reinforcement_Bot := if(Asprov > As,"Okay","No Good")

Pad_Reinforcement_Bot = "Okay"
Check top Bars: As w d 14.7 in2
B b . — | = -
pSh f 2

-2
Asprov = Abtop'NBtop= 30-in
Pad_Reinforcement_Top := if(Asprov > As,"Okay" ,"No Good“)

Pad_Reinforcement_Top = "Okay”

Developement Length Pad Reinforcement:

Wi = 2.Cvrpaq — NBpor dypgt

Bar Spacing = B = =6.32in
sPad
NBp ot~ 1
BsPad Bspad
Spacing or Cover Dimension = c= i{Cvrpad < 32a .Cvrpad, 32 =3in
Transverse Reinforcement Index = Ky =0 (ACI-2008 12.2.3)
3y, 0had Brad Yoad D
y“pad'PpadYpad “pad .
Ldbt = o ktr IdObOt = 30.2:in
40- | fo-psi-
dbbot
Minimum Development Length = Ldbmin =12in (ACI-2008 12.2.1)

LabtCheck = {Ldbt  Labmin, "Use L.dbt" ,"Use L.domin" )

. 4 Wi 9 .
Available Length in Pad = Lpgg= 2 %" C"rpad = 135in

Lpad_Check:= if{Lpaq > Lapy, "Okay”, "No Good")

Lpad_Check = "Okay"

Standard Monopole Foundation.xmed.xmed Page 3.3-7



C — N T —_— K . Subject: Foundation Anaiysis

- ) 150-ft Monopole
b e S RN Location: Voluntown, CT
Wantond T omabay
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 11/20/14 Job No. 14325.001

Steel Reinforcement in Pier: 2

'n'-dp 2

Area of Pier = A, = = = 7238.23-in

p

.2
Agmin= 0.01-0.5-Ap= 36.19-in (ACI1-2008 10.8.4 & 10.9.1)

2

A = NB = 59.96-in

Sprov - pier Abpier

Steel_Area_Check := if(Aspmv > Agmins "Okay","No Good")

Steel_Area_Check = "Okay"

T

Bar Spacing In Pier = = 3.899-in

Bimi o= —m—— —dy
sPier- bpier
NB g p

Diameter of Reinforcement Cage = Diam dp - 2-Cvrpier = 90in

cage =

Agp o
-LF = 35791.in-kips

Maximum Moment in Pier = M = [OM + Shear{Lp +—_
p 2

Pier Check evaluated from outside program and results are listed below;

DN n By My )= |dy12 NB, B, 2138 Mo
( " Fu xu)" % pier =pier kips in-kips

(o NPy qu)=(96 60 9 55.986 3.579x 104)

(4Pn oMy fsp 0):=(0 0 0 0)
(6Pn oM Tp 0):= ¢P'n(D,N,n,Pu,qu)T

5

_3)
(6Pn My fsp p)=(205.082 1.311x 10° -60 8.289x 10

Axial_Load_Check := if(d)Pn 2 P;,"Okay", "No Good")
Axial_Load_Check = "Okay”
Bending_Check := if(¢Mxn 2 My, "Okay", "No Good")

Bending_Check = "Okay"

Standard Monopole Foundation.xmed.xmed Page 3.3-8
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Location:

Rev. 0: 11/20/14

Foundation Analysis

150-ft Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.001

Development Length Pier Reinforcement:

Available Length in Foundation:

Tension:

Spacing or Caver Dimension =

Transverse Reinforcement =

Minimum Development Length =

Pier reinforcement bars are standard 90 degree hooks
and therefore developement in the pad is computed
as follows:

Compression:

Standard Monopole Foundation.xmcd.xmcd

Lpier = LD - Cvrpier = 45.in

Lpad = Tf - Cvrpad = 45in

(ACI-2008 12.2.3)

, Bspier Bspier ,
c=i C‘”pier< 2 ,Cvrpier, 2 = 1.949.in

kip:=0 (AC1-2008 12.2.3)
3f,0niar Brier Yoier Mpi
ypier' Ppier Ipier' “pier .
Labt = c+kp -Oppier = 46.44-in
Y r
40- fc-p5|-[d : )
bpier
1200-4,
bpier
Lgn = p -7 =14.982-in (ACI 12.2.1)
c
psi

L = maX Labt. Labmin)

Ltension_Check = if(Lpier + Lpad > Lapt, "Okay”,"No G°°d")

Liension_Check = "Okay”

(AC1-2008 12.3.2)
02 dpiery

Labc1 = —F——
/ fopsi

2
In .
Ldbmin = 0.0003-—~ (dopier fy) = 20.304in

= 21.402:in

Labe = i Lbe1 > Labmin Labet: Labmin) = 21:402:in
Lcompression_Check := if(Lpier +Lpad > Lapc: "Okay", "No G°°d")

Lcompression_Check = "Okay’

Page 3.3-9




Subject:
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Rev. 0: 11/20/14

Foundation Analysis

150-ft Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14325.001

Tie Size and Spacing in Column:

Minimum Tie Size =

Selsmic Factor =

Maximum Spacing =

Number of Ties Required =

Check Anchor Steel Embedment:

Depth Available =

Length of Anchor Bolt =

Standard Monopole Foundation.xmecd.xmed

Tiemin = {BSpier < 10,3,4) = 3

Used #4 Ties

7= i{Z<2,1,05) =1 (ACI-2008 21.10.5)

S"m1 = 16~dbpier-2= 18.048 in
S|im2 = 48~dTie-Z =24in

$lim3 = DfZ = 84-in

S"m4 := 18in
Slim1
Siim2
Stjg = mi =18:In
lim3
Slim4
Lpier - 3in
Njigi= = +1=3.333
tie

Dap = Lt~ Agp= 51t

G

[ fo-psi

Depth_Check := if( Dgp 2 Lanchor:"Okay” , "No Good")

Lanchor=

Depth_Check = "No Good*

|Note: Anclor date is provided |

Page 3.3-10




All information contained in the present datashest is subject to confirmalion at time of ordering

Technical Data Sheet MA0528-28AN

Fiat Panel Antenna, Single Polarized, 2 ft, 28 dBi

JlE:

Product Description
(Only available in North America)

simpler, lightweight construction, these antennas meet
an aesthetically pleasing antenna with superior pattern

Features/Benefits

Technical Features

Radio Frequency Systems? new flat panel antennas are especially
designed to serve license-free ISM, Spread Spectrum and UNII band
applications in 2.4 GHz and 5.2-5.8 GHz.Because of their new,

characteristics. New flat panel antennas are lower in profile and
weigh significantly less, for easier handling, reduced tower loading
and lower shipping cost, and are an attractive solution for both point
to point and point to multi point applications.ldeal for point-to-point
and point-to-multipoint applications, these new antennas have been
rigorously tested to meet extremely stringent environmental
specifications for safe and reliable long-term operation.
effective design translates into an outstanding value for the user.

NE

the need for

f Antenna
Their cost

Product Type Point to point antennas, Broadband Wireless Antennas
Frequency, GHz 5.15-5.35, 5.725 - 5.875

Profile Flat Panel

Antenna color White

Swaybar 0: (not applicable)

optional Swaybar 0: (not applicable)

Performance Standard

Polarization Single

Regulatory Compliance ETSI EN 302085 V1.1.2 TS1-TS5
3dB beamwidth, (degrees) 45

Antenna Input N Female

Mid Band Gain, dBi 28

F/B Ratio, dB 45

XPD, dB 28

Max VSWR/RL, dB

1.5(14) @5.15-5.35 GHz, 1.7 (12 ) @5.725 - 5.85 GHz

Elevation Adjustment, degrees

-10

Azimuth Adjustment, degrees 360

Radome rigid

Radome Material Plastic

Mounting Pipe Diameter minimum, mm (in) 68 (2.75)

Mounting Pipe Diameter maximum, mm (in) 100 (4)

Approximate Weight, kg (Ib) 5(11)
Wlm%oicv@--%ﬂkﬂ——w—mmm—

" Please visit us on the internet at hito:lhwwaw dsworld.com/

Radio Frequency Systems



All information contained in the present datashest is subjsct to confirmation at time of ordering

_Technical Data Sheet .~ MA0528-28AN (Cont.)

Flat Panel Antenna, Single Polarized, 2 ft, 28 dBi

| Dimensions mm (in)
A ] P —
A 600 (23.6) TE - = " §F % ~ = 1
B 600 (23.6)
c 35 (1.4) i 1
B - ® e Lt

" ME

no notes

Documentation

Radiation pattern: (ADF)
Radiation pattern: (NSMA format)
Radiation pattern: (PDF format)

—RFS The Clear Choice ® | MAD528-28AN— - Rev: A 105, | Print Date: 49,44.2094 |

Apr 12
Please visit us on the Internet at http:/iwww.riswarld.com! Radlo Frequency Systems




All information contained in the present datasheet is subject to confirmation at time of ordering

Product Data Sheet EP65

| FLEXWELL® Premium Elliptical Waveguide | —
——

Product Description

FLEXWELL® elliptical waveguide is constructed of longitudinally continuous seam welded, highly
conductive copper tube, corrugated and precision formed into an elliptical cross section. It is
manufactured in continuous lengths using a special seam welding process developed by the RFS
organization.

The corrugation design achieves high transverse stability, flexibility and crush strength for superior
handling and forming at an installation. The inherent strength and flexibility of FLEXWELL waveguide
allows on location, a continuous length of waveguide to be run directly from a tower-mounted
antenna to the equipment building, eliminating flange joint discontinuities and the use of bends,
twists and flex sections associated with a rigid rectangular waveguide system. Because of its
fiexibility, FLEXWELL elliptical waveguide can be easily transported to an installation site in coils or
on reels and then uncoiled as required during installation.

FLEXWELL elliptical waveguide has set an industry standard for excellent electrical performance.
Each waveguide has been carefully designed for low loss and low VSWR in specific frequency
bands. For optimum system performance, there is no substitute for FLEXWELL waveguide.

As part of the RFS manufacturing process, all elliptical waveguides undergo several different
electrical tests. Prior to shipping, every length is 100% tested again for input VSWR, and undergoes
a twenty-four hour pressure test. This additional testing is performed to guarantee conformance with
published specifications and to avoid any problems in the field.

A FLEXWELL elliptical waveguide feeder requires less planning and reduces installation costs
when compared to a feeder system using a rigid rectangular waveguide. FLEXWELL waveguide is
available cut to length with factory attached connectors or in continuous lengths for termination in the
field.

Features/Benefits

Technical Specifications

Typical Operating Band, GHz 59-7.125
Performance Premium
Dimension over Jacket, mm (in) 51x30(2.0x1.2)
Weight, kg/m_(Tb/ft) 0.75 (0.50)
Minimum Bending Radius E Plane, without rebending, mm (in) 200 (8)

Minimum Bending Radius H Plane, without rebending, mm (in) 500 (20)
Minimum Bending Radius E Plane, with rebending, mm (in) 300 (12)
Minimum Bending Radius H Plane, with rebending, mm (in) 600 (24)
Maximum Twist, degree/m (degree/ft) 5(1.5)

Max. Operating Pressure, bar (psi) 0.5(7)

Max. Pulling Length per Hoisting Grip, m (ft) 100 (305)
Standard Hanger Spacing, m (ft) 0.9 (3)
Recommended Installation Temperature Range, °C (°F) -40 to +60 (-40 to +140)
Max. VSWR / Return Loss, dB 1.062/30.5
Cut-oif Frequency, GHz 4.01

VSWR values include connectors and are valid for frequency band of

connectors.

Max. Operating Band: 5.00 - 7.125 GHz
Other Documentation

RFS The Clear Choice ® [ EP65 Rev: A /12.01.2009 Print Date: 14.06.2011
Please visit us on the internet at hitp:/hwwow,risworld.coml Radio Fraguency Systems




All information contained in the present datasheet is subject to confirmation at time of ordering

Product Data Sheet_ =

LFLEXWELL® Premium Elliptical Waveguide

NIE

EG5EPES
ATTENUATION, AVERAGE POWER, GROUP VELOCITY, GROUP DELAY
Freguency Altenuation Avg. Pow. Group Vel Group Delay

GHz dB /100 m (M) (451 %e ns/100 m (M
590 4.92 {1.50) 482 734 454.7 (130.6)
6.00 4.84(1.47) 4.90 744 448.4 {136.7)
6.10 4.76 (1.45) 4.98 754 442.6 (134.9)
6.20 4.69 (1.43) 5.06 76.3 4374 (133.9)
6.30 4.62{1.41) 5.13 771 432.5{131.9)
6.40 4.56(1.39) 5.19 779 428.0 (130.5)
6.50 451(1.37) 5.26 78.7 423.9(129.2)
6.60 4.46 {1.36) 532 79.4 420.0 (128.0)
6.70 441{(139) 537 80.1 416.4 (126.9)
6.80 4.37(1.33) 5.42 80,8 413.0 (125.9)
6.90 4.33{1.32) 547 21.4 400.9 {124.9)
7.00 4.29(1.31) 5.52 82.0 407.0 (124.0)
7.125 4.25{1.30) 5.58 82.7 403.5{123.00

For attenuation: VSWR 1.0, ambient temperature 20° C (63° F).

For average power: VSWR 1.0 and 42°C (76° F) temperature rise over 40° C (184°F)
ambient.

Attenuation, Average Power, Group Velocity, Group Delay

RFS The Clear Choice ® | EP65 [ ReviA71201.2008 | Print Date: 14.06.2011

Please visit us on the internet at hitp:fhwww, itsworld.coml Radio Frequency Systems
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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 upgrade proposed by Verizon Wireless on the existing monopole (tower) located
in Voluntown, CT.

The host tower is a 160-ft tall, four-section, eighteen sided, tapered monopole, originally
designed and manufactured by Engineered Endeavors Incorporated (EEI job no; 16941), dated
October 4, 2012. The tower geometry and structure member sizes were obtained from the
aforementioned EEI design documents. The foundation information was obtained from the
original design drawing prepared by Centek Engineering job no 09086 dated May 9, 2013.

Antenna and appurtenance information were obtained from visual verification conducted from
grade by Centek personnel on October 22, 2013 and a Verizon RF sheet.

The tower is made up of four (4) tapered vertical sections consisting of A572-65 pole sections.
The tower sections are slip joint connected. The diameter of the pole (flat-flat) is 29.35-in at the
top and 69.0-in at the base.

Verizon Wireless proposes the installation of one (1) MW panel mounted on the existing low
profile platform. 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, proposed and future loads considered in this analysis consist of the following:

=  UNKNOWN (EXISTING/RESERVED):
Antennas: One (1) Kreco CO-40A whip and one (1) Decibel DB-436 yagi mounted
on the existing low profile platform with an elevation of 160-ft above existing grade.
Coax Cables: Two (2) 7/8” & cables running on the interior of the existing tower.

=  VERIZON (EXISTING TO REMAIN):
Antennas: Four (4) Antel BXA-171063-12CF panel antennas, five (5) Antel BXA-
70063-6CF panel antennas, one (1) Swedcom SLCP 2x6015 panel antenna, two (2)
Swedcom SACP 2x5516 panel antennas, three (3) Alcatel-Lucent RRH-2x40-07U
remote radio heads and two (2) Raycap RC2DC-4750-PF-48 main distribution boxes
mounted on a square low profile platform with a RAD center elevation of 160-ft
above existing grade.
Coax Cables: Two (2) 1-5/8” & fiber cables running on the interior of the existing
tower.

» VERIZON (PROPOSED):
Antennas: One (1) RFS MA0528-28AN MW panel mounted on the existing
square low profile platform with a RAD center elevation of 160-ft above

existing grade.
Coax Cables: One (1) RFS EP65 cable running on the interior of the existing

tower.

REPORT SECTION 1-1
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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 tower carries the horizontal and vertical loads due to the weight of antennas, ice
load and wind.

=  Tower is properly installed and maintained.

= Tower is in plumb condition.

s 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.

s All members are “hot dipped” galvanized in accordance with ASTM A123 and ASTM
A1563 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.

= All existing coax cables to be installed as indicated in this report.

REPORT SECTION 1-2
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled tnxTower.
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 the controlling basic wind speed (fastest mile) with no ice
and a 75% reduction of wind force with %2 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).

The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix K of the CSBC' and the wind speed data available in the TIA/EIA-222-F-
96 Standard. The higher of the two wind speeds is utilized in preparation on the tower analysis.

Tower Loading

Tower loading 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 2" radial ice on the tower structure and its components.

Basic Wind New London; v = 85 mph (fastest [Section 16 of TIA/EIA-222-F-96]
Speed: mile)
Voluntown; v = 110 mph (3 second [Appendix K of the 2005 CT
gust) equivalent to v = 90 mph Building Code Supplement]

(fastest mile)
Appendix-K wind speed controls.

Load Cases: Load Case 1; 90 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
no ice plus gravity load — used in 96]
calculation of tower stresses and
rotation.

Load Case 2; 78 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
2" radial ice plus gravity load —used 96]

in calculation of tower stresses. The

78 mph wind speed velocity

represents 75% of the wind pressure

generated by the 90 mph wind

speed.

Load Case 3; Seismic — not checked [Section 1614.5 of State Bldg.
Code 2005] does not control in
the design of this structure type

' 'The 2005 Connecticut State Building Code as amended by the 2009 CT State Supplement. (CSBC)

REPORT SECTION 1-3
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Tower Capacity

Tower stresses were calculated utilizing the structural analysis software tnxTower. 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 1, per
tnxTower “Section Capacity Table”, this tower was found to be at 27.5% of its total

capacity.
Stress Ratio
Tower Section Elevation (percentage of Result
capacity)
Pole Shaft (L1) 133.46'-160.00’ 12.3% PASS
Pole Shaft (L2) 88.75-133.46" 20.5% PASS
Pole Shaft (L3) 44.08'-88.75’ 25.0% PASS
Pole Shaft (L4) 1.00°-44.08’ 27.5% PASS

Foundation and Anchors

The existing foundation consists of a 8.0-ft square x 2.0-ft long reinforced concrete pier on a
22.0-ft square x 4.0-ft thick reinforce concrete pad with (12) 1-3/4” @ rock anchors. The sub-
grade conditions used in the analysis of the existing foundation were obtained from the
geotechnical report prepared by Design Earth Technology; job no. 2012.09 dated August 23,
2012. The base of the tower is connected to the foundation by means of (28) 2.25"%, ASTM
AB615-75 anchor bolts embedded approximately 5-ft into the concrete foundation structure.

= The tower base reactions developed from the governing Load Case 1 were used in the
verification of the foundation and its anchors:

Location Vector Proposed Reactions
Shear 24 kips
Base Compression 49 kips
Moment 2385 kip-ft

REPORT

SECTION 1-4
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s The foundation was found to be within allowable limits.

IBC 2003/2005
Foundation | DeSi9n | CT State Building chgg;ed Result
Limit Code Section g
3108.4.2 (FS)" (BS)
Reinforced
Concrete Pad Uplift 2.0 26.1 PASS
and Pier

Note 1: FS denotes Factor of Safety.

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

Stress Ratio

Tower . Liph

Design Limit (percentage of Result

Component capacity)

Combined

Anchor Bolts Compression and 28.2% PASS

Bending
Base Plate Bending 204% PASS

Conclusio

n

This analysis shows that the subject tower is adequate to support the proposed modified
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, Centek Engineering, Inc.
must be contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by:

| J?,;

A /

‘l
Timothy J. Lynn, PE
Structural Engineer

REPORT
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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 itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

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

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

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

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

SECTION 2-1
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General Description of Structural
Analysis Program
tnxTower, is an integrated structural analysis and design software package for Designed

specifically for the telecommunications industry, tnxTower, formerly ERITower, automates much
of the tower analysis and design required by the TIA/EIA 222 Standard.

tnxTower Features:

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

= The program analyzes towers using the TIA-222-G (2005) standard or any of the
previous TIA/EIA standards back to RS-222 (1959). Steel design is checked using the
AISC ASD 9th Edition or the AISC LRFD specifications.

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

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

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

REPORT SECTION 2-2
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Saction

Length (ft)
Number of Sides
Thickness (in)
Socket Length (fl)
Top Dia (in)

Bol Dia (in)
Grade

Weight (K)

1600 t DESIGNED APPURTENANCE LOADING
TYPE ELEVATION TYPE ELEVATION
il 11/ BXA-171063-12CF (Verizon - Exsling) |160 RRH2x40-07-U (Verizon - Existing) 160
] “ BXA-70063/6CF (Verizon - Existing) 160 RRH2x40-07-U {Verizon - Exisling) 160
II! .'I BXA-171063-12CF (Verizon - Existing) | 160 RRH2x40-07-U (Verizon - Existing) 160
I‘I I |BXA-70063/6CF (Verizon - Existing) | 160 RC2DC-4750-PF-48 (Verizon - 160
__| :I BXA-171063-12CF (Verizon - Existing) |160 lE"‘s""Q)
f | " BXA-T0063/6CF (Verizon - Existing) | 160 |§,‘2‘?c:4750-91=-43 (verzon - 180
i ‘lt BXA-171063-12CF (Verizon - Existing) |160 =ting) — - -
J [ | BXA-70063/6CF (Venzon - Existing) | 160 MADSZE-20AN ( -Proposed) 1160
T SACP 2X5516 (Verizon - Existing) 160 C4OR 160
SLCP 2x6015 (Verizon - Existing) 160 poiges 160
13351t | [SACP 295516 {(Vonzon - Exsting) T80 EEI SQ Low Profile Platform (Verizon - | 159
. | i
BXA-70063/6CF (Verizon - Exlsting) 160 I istig)
| MATERIAL STRENGTH
GRADE | Fy | Fu | GRADE | Fy | Fu
|A572-65 |85 ksi |80 ksi |
| TOWER DESIGN NOTES
1. Tower designed for a 90 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 78 mph basic wind with 0.50 in ice.
| 3. Deflections are based upon a 50 mph wind.
| 4. Weld together tower sections have flange connections.
d ‘ 5. Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222
I and AISC Specifications.
i 6. Tower members are "hot dipped” galvanized in accordance with ASTMA123 and ASTMA153
Standards.
|
| 7. Welds are fabricated with ER-70S-6 electrodes.
uil 8. TOWER RATING: 27.5%
sasft i
il | @,
it
i
il
| 1 |
INRRL
|_ |
4ait I [ |
| | [
fifl
il
il AXIAL
|‘ | 56 K
; 1 SHEA, MOMENT
‘ [l 19K 1910 kip-ft
‘ l TORQUE 1 kip-ft
| | | 78 mph WIND - 0.500 in ICE
| | AXIAL
‘ | 49K
‘ ' S MOMENT
{1 | 24K 2385 kip-ft
we L]
TORQUE 1 kip-ft

REACTIONS - 90 mph WIND

Centek Engineering Inc. t"‘ 14325.002 - Voluntown
63-2 North Branford Rd. [P 160-ft EEI Monopole - 422 Rockville Rd., Voluntown, C1
Branford, CT 06405 |- Verizon Wireless (™™ TyL Fw
Phone: (203) 488-0580 Cott: TINEIA-222-F Date 14/29/14 |59 NTS
FAX: (203) 488-8587 iRr | PO MO E
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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:
Basic wind speed of 90 mph.
Nominal ice thickness of 0.500 in.
Ice density of 56 pcf.
A wind speed of 78 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
Weld together tower sections have flange connections..
Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC
Specifications..
Tower members are "hot dipped"” galvanized in accordance with ASTM A123 and ASTM A153 Standards..
Welds are fabricated with ER-70S-6 electrodes..
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 Calculate Redundant Bracing Forces

Use Moment Magnification Use Clear Spans For Wind Area Ignore Redundant Members in FEA
v Use Code Stress Ratios Use Clear Spans For KL/t SR Leg Bolts Resist Compression

Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable

Escalate Ice Y Bypass Mast Stability Checks Offset Girt At Foundation

Always Use Max Kz Use Azimuth Dish Coefficients Consider Feedline Torque

Use Special Wind Profile v Project Wind Area of Appurt. Include Angle Block Shear Check

Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles

Leg Bolis Are At Top Of Section SR Members Have Cut Ends v Include Shear-Torsion Interaction

Secondary Horizontal Braces Leg v Sort Capacity Reports By Component Always Use Sub-Critical Flow

Use Diamond Inner Bracing (4 Sided) 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
St i3 S Sides in in in in
L1 160.000-133.46 26.540 5.084 18 29.350 36.450 0.313 1.250 A572-65
0 (65 ksi)
L2 133.460-88.754 49.790 6.500 18 34.465 47.660 0.438 1.750 A572-65
(65 ksi)
L3 88.754-44.084 51.170 7.834 18 45.062 58.600 0.500 2.000 A572-65

(65 ksi)
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Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
f ft St __Sides in in in in
L4 44.084-1.000 50.918 18 55.527 69.000 0.563 2250 A572-65
. (65ksi)

Tapered Pole Properties

Section  Tip Dia. Area 1 r C c J 0 w w/t
in in’ in’ in in in’ in’ in’ in
L1 29.803 28.802 3068.118 10.308 14910 205.779 6140.273 14.404 4.616 14.77
37.012 35.844 5913.828 12.829 18.517 319.380 11835.438 17.925 5.865 18.769
L2 36.365 47.251 6912.095 12.080 17.508 394.792 13833.285 23.630 5.296 12.105
48395 65.574 18474.358 16.764 24211 763.048 36973.025 32,793 7.618 17.413
L3 47.504 70.721 17742.722 15.820 22.892 775.072  35508.790 35.367 7.051 14,102
59.504 92.205 39322.650 20.625 29.769 1320.935 78697.041 46.111 9.434 18.867
L4 58.489 98.133 37456.215 19.513 28.208 1327.861 74961.716 49.076 8.783 15.614

70064 122187 72301.833 24295 35052 2062.702 144698.803  61.105 11154 _ 19.829

Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) Ar Spacing Spacing
Diagonals  Hovizontals
I ﬁ o in in in
Ll 1 1 1
160.000-133.4
60
L2 1 I 1
133.460-88.75
4
L3 I 1 1
88.754-44.084
L4 1 1 1
44.084-1.000

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Component Placement Total Cuda Weight
or  Shield Type Number
Leg ) S i/ SN - A
HYBRIFLEX 1-5/8" C No Inside Pole 160.000 - 4.000 2 No Ice 0.000 0.002
(Verizon - Existing) 1/2" Ice 0.000 0.002
EP65 (ELLIPTICAL C No Inside Pole 160.000 - 4.000 1 No Ice 0.000 0.001
AIR) 1/2"Ice 0.000 0.001
(Verizon - Proposed)
718 C No Inside Pole 160.000 - 4.000 2 No Ice 0.000 0.001
1/2"Ice 0000 0.001

Feed Line/Linear Appurtenances Section Areas
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Tower Tower Face Ar Ar Cada Cada Weight
Section Elevation In Face QOut Face
N b bid S h K
L1 160.000-133.460 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.147
L2 133.460-88.754 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.248
L3 88.754-44.084 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.248
L4 44.084-1.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 0000  0.000 0.222
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ag Af Cedy Cady Weight
Section Elevation or Thickness In Face Out Face
bi Leg in 1 bid yid b K
L1 160.000-133.460 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.147
L2 133.460-88.754 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.248
L3 88.754-44.084 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.248
L4 44.084-1.000 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C _ N 0.000 0.000 0.000 0.000 0.222
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CuAa CaAda Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji ° S 7 yid K
f
f R _ _
BXA-171063-12CF A From Face 3.500 0.000 160.000 No Ice 4.791 3.618 0.015
(Verizon - Existing) 6.000 1/2" Ice 5242 4,058 0.042
0.000
BXA-70063/6CF A From Face 3.500 0.000 160.000 No Ice 7.731 4,158 0.012
(Verizon - Existing) 0.000 172" Ice 8.268 4.595 0.054
0.000
BXA-171063-12CF A From Face 3.500 0.000 160.000 Nolce 4.791 3.618 0.015
(Verizon - Existing) -4.000 1/2"Ice 5242 4.058 0.042
0.000
BXA-70063/6CF A From Face 3.500 0.000 160.000 No Ice 7.731 4.158 0.012
(Verizon - Existing) -6.000 1/2" Ice 8.268 4.595 0.054
0.000
BXA-171063-12CF B From Face 3.500 0.000 160.000 No Ice 4,791 3.618 0.015
(Verizon - Existing) 6.000 172" Ice 5.242 4.058 0.042
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ot e e 160-ft EEI Monopole - 422 Rockville Rd., Voluntown, CT | 08:51:16 11/21/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL

FAX: (203) 488-8587

Déscr;lpt?on_ . “Face (—7]%2[ . -Oﬁ’s_ets: Azimuth  Placement C:AZA- CEA o Weié}ri o
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S 7 yd K
S
— Lo e -
0.000
BXA-70063/6CF B From Face 3.500 0.000 160.000 No Ice 7.731 4.158 0.012
(Verizon - Existing) 0.000 1/2"Ice  8.268 4.595 0.054
0.000
BXA-171063-12CF B From Face 3.500 0.000 160.000 No Ice 4.791 3.618 0.015
(Verizon - Existing) -4.000 1/2"Ice 5242 4.058 0.042
0.000
BXA-70063/6CF B From Face 3.500 0.000 160.000 NoIce 7.731 4.158 0.012
(Verizon - Existing) -6.000 172" Ice 8.268 4.595 0.054
0.000
SACP 2X5516 C From Face 3.500 0.000 160.000 No Ice 5.281 3.675 0.016
(Verizon - Existing) 6.000 1/2" Ice 5.711 4.034 0.050
0.000
SLCP 2x6015 C From Face 3.500 0.000 160.000 Nolce 10481 8.235 0.030
(Verizon - Existing) 0.000 1/2"Ice 11,075 8.809 0.101
0.000
SACP 2X5516 C From Face 3.500 0.000 160.000 NoIce 5.281 3.675 0.016
(Verizon - Existing) -4.000 1/2"Ice  5.711 4.034 0.050
0.000
BXA-70063/6CF C From Face 3.500 0.000 160.000 No Ice 7.731 4.158 0.012
(Verizon - Existing) -6.000 1/2"Ice  8.268 4.595 0.054
0.000
RRH2x40-07-U A From Face 3.500 0.000 160.000 No Ice 2.246 1.228 0.050
(Verizon - Existing) 4.000 172" Ice 2.447 1.385 0.067
0.000
RRH2x40-07-U B From Face 3.500 0.000 160.000 No Ice 2246 1.228 0.050
(Verizon - Existing) 4.000 1/2"Ice  2.447 1.385 0.067
0.000
RRH2x40-07-U C From Face 3.500 0.000 160.000 No Ice 2.246 1.228 0.050
(Verizon - Existing) 4.000 1/2"Tce  2.447 1.385 0.067
0.000
RC2DC-4750-PF48 A From Face 1.000 0.000 160.000 No Ice 3.517 2292 0.025
(Verizon - Existing) 0.000 1/2"Ice  3.773 2.512 0.051
0.000
RC2DC-4750-PF-48 B From Face 1.000 0.000 160.000 No Ice 3.517 2292 0.025
(Verizon - Existing) 0.000 172" Ice 3.773 2.512 0.051
0.000
EEI SQ Low Profile Platform  C None 0.000 159.000 Nolce  28.000 28.000 2.300
(Verizon - Existing) 1/2"Ice  33.000 33.000 3.155
MAO0528-28AN A From Face 3.500 0.000 160.000 No Ice 5.415 0397 0.011
(Verizon - Proposed) -4.000 1/2"Ice  5.725 0.543 0.033
0.000
CO40A A From Leg 3.500 0.000 160.000 No Ice 2.267 2267 0.014
0.000 1/2"Ice  3.705 3.705 0.032
2.000
DB436-C B From Leg 3.500 0.000 160.000 No Ice 0.450 0.450 0.007
0.000 1/2"Ice  0.810 0.810 0.009
2.000

| Tower Pressures - No Ice
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63-2 Nort};ngranforngd. 160-ft EEl Monopole - 422 Rockville Rd., Voluntown, CT 08:51:16 11/21/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Gy =1.690
Section z Kz q: Ag F Ar Ag Aleg Leg Cudy CyA4
Elevation a % In Out
c Face Face
fi ft ksf i e Fid 7 s i yia
L1 146.253 1.53| 0.032 72764 | A 0.000 72.764 72.764 100.00 0.000 0.000
160.000-133.4 B 0.000 72.764 100.00 0.000 0.000
60 C 0.000 72,764 100.00 0.000 0.000
L2 110370 1.412| 0.029] 155488| A 0.000 155.488 155.488 100.00 0.000 0.000
133.460-88.75 B 0.000 155.488 100.00 0.000 0.000
4 C 0.000 155.488 100.00 0.000 0.000
L3 66.126 1.22] 0.025| 196.142| A 0.000 196.142 196.142 100.00 0.000 0.000
88.754-44.084 B 0.000 196.142 100.00 0.000 0.000
C 0.000 196.142 100.00 0.000 0.000
L4 21.902 1] 0.021] 227269 A 0.000 227.269 227.269 100.00 0.000 0.000
44.,084-1.000 B 0.000 227.269 100.00 0.000 0.000
C 0.000 227.269 100.00 0.000 0.000
Tower Pressure - With Ice
Gy =1.690
Section z Kz q: iz Ac F Af Ar Aleg Leg Cuda Cady
Elevation a % In Out
c Face Face
S S ksf in yid e s is Jig i i
L1 146.253 1.53] 0.024 0.500 74975 A 0.000 74.975 74.975 100.00 0.000 0.000
160.000-133.460 B 0.000 74.975 100.00] 0.000 0.000
C 0.000 74.975 100.00, 0.000 0.000
L2 110.370] 1.412] 0.022 0.500] 159.213] A 0.000 159.213 159.213 100.00 0.000 0.000]
133.460-88.754 B 0.000 159.213 100.00 0.000 0.000
C 0.000| 159.213 100.00 0.000 0.000|
L3 66.126 1.22] 0.019 0.500] 199.865] A 0.000 199.865 199.865 100.00 0.000 0.000
88.754-44.084 B 0.000| 199.865 100.00 0.000 0.000
C 0.000! 199.865 100.00 0.000 0.000
L4 44.084-1.000 21.902 1] 0.016 0.500] 230.859] A 0.000 230.859 230.859 100.00] 0.000 0.000
B 0.000 230.859 100.00] 0.000 0.000
(& 0.000 230.859 100.00] 0.000 0.000
Tower Pressure - Service
Gy =1.690
Section z Kz q: Ac F Ar Ar Areg Leg CaAa CaAu
Elevation a % In Out
c Face Face
fi ft sf s e Jis yid s Jid Jis
L1 146,253 1.53| 0.010 72764 | A 0.000 72.764 72.764 100.00 0.000 0.000
160.000-133.4 B 0.000 72.764 100.00 0.000 0.000
60 C 0.000 72.764 100.00 0.000 0.000
12 110370 1.412| 0.009] 155.488| A 0.000 155.488 155.488 100.00 0.000 0.000
133.460-88.75 B 0.000 155.488 100.00 0.000 0.000
4 C 0.000 155.488 100.00 0.000 0.000
L3 66.126 1221 0.008)] 196.142| A 0.000 196.142 196.142 100.00 0.000 0.000
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Phone: (203) 488-0580 Verizon Wireless TJL
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Section z K q: Ag F Ar Ar Aleg Leg Cady CuAa
Elevation a % In Out
c Face Face
f f ksf 7 e V4 Vs Jis Jis bis
88.75444.084 B 0.000 196.142 100.00 0.000 0.000
C 0.000 196.142 100.00 0.000 0.000
L4 21.902 1] 0.006] 227269 A 0.000 227.269 227.269 100.00 0.000 0.000
44,084-1.000 B 0.000 227.269 100.00 0.000 0.000
C 0.000 227.269 100.00 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rr D¢ Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
f K K e lid K kif
L1 0.147 2919) A 1 0.65 1 1 | 72.764 2.536 0.096 C
160.000-133.4 B 1 0.65 | | 1 72.764
60 C | 0.65 1 1 | 72,764
L2 0.248 9558 A 1 0.65 1 1 | 155.488 4.991 0.112 C
133.460-88.75 B 1 0.65 | 1 1 155.488
4 C 1 0.65 1 1 | 155.488
L3 0.248 14.184| A | 0.65 1 1 | 196.142 5421 0.121 C
88.754-44.084 B 1 0.65 1 1 | 196.142
C 1 0.65 1 1 1 196.142
L4 0.222 19.087| A 1 0.65 1 1 1 227.269 5.180 0.120 C
44.084-1.000 B | 0.65 1 1 | 227.269
(& 1 0.65 1 1 1 227.269
Sum Weight: 0.866 45.748 OT™M 1375.581 18.128
kip-ft

Tower Forces - No Ice - Wind 45 To Face

Section Add Self F e Cr Ry Dp Dy Ag F w Crrl,
Elevation Weight Weight a Face
c
ft K K e Vid K kif
L1 0.147 2919 A 1 0.65 I 1 ! 72.764 2.536 00%| C
160.000-133.4 B I 0.65 1 1 1 72.764
60 C 1 0.65 1 1 | 72.764
L2 0.248 9.558| A 1 0.65 1 1 1 155.488 4.991 0112 C
133.460-88.75 B 1 0.65 1 1 1 155.488
4 C 1 0.65 1 1 1 155.488
L3 0.248 14.184| A 1 0.65 1 1 1 196.142 5.421 0.121 C
88.754-44.084 B 1 0.65 1 1 1 196.142
C 1 0.65 1 1 1 196.142
L4 0.222 19.087| A 1 0.65 1 1 1 227.269 5.180 0120 C
44.084-1.000 B 1 0.65 1 1 1 227.269
C 1 0.65 1 1 1 227.269
Sum Weight: 0.866 45.748 OTM | 1375.581 18.128
kip-ft

Tower Forces - No Ice - Wind 60 To Face
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ol o e 160-ft EEI Monopole - 422 Rockville Rd., Voluntown, CT | 08:51:16 11/21/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJIL
FAX: (203) 438-8587
Section Add Self F e Cr Re Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
C
ft K K e Jid K kif
Ll 0.147 2919 A 1| 065 1 ] 1 72764 2536| 0.096| C
160.000-133.4 B 1| o065 1 1 ! 72.764
60 c 1| o065 1 1 1 72.764
L2 0.248 9.558| A 1| o065 I 1 I 155.488 4991 o112 C
133.460-88.75 B 1| o065 1 1 1| 155488
4 c 1| oss 1 1 1 155.488
L3 0.248 14.184| A 1| o065 1 1 1 196.142 5421 0121 C
88.754-44.084 B 1| o065 I 1 1 196.142
C 1| 065 1 1 I 196.142
L4 0.222 19.087| A 1| o065 1 1 1| 227269 5180| 0.120] C
44.084-1,000 B 1| o065 ! 1 1| 227269
C 1| o065 1 1 1| 227269
Sum Weight: 0.866 45.748 OTM| 1375.581 18.128
kip-fi
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Rz Dr | D Ag F w Crrl.
Elevation Weight Weight a Face
c
i K K e i K kif
LI 0.147 2919[ A [ 065 1 I 1 72.764 2536| 009 C
160.000-133.4 B 1| 065 1 I 1 72.764
60 c 1| o065 1 I 1 72.764
L2 0.248 9.558| A 1| o065 1 I 1| 155488 491 o0112] C
133.460-88.75 B 1| os6s 1 1 1| 155488
4 C 1| o065 1 I 1| 155488
L3 0.248 14.184| A 1| o065 1 1 1| 196142 5421 0121 C
88.754-44.084 B 1| o065 I 1 1 196.142
C 1| os6s 1 ! 1 196.142
L4 0.222 19.087 A 1| 065 1 1 1| 227269 5180 0.120] C
44.084-1.000 B 1| o065 I ] 1| 227269
C 1| 065 1 1 1| 227269
Sum Weight: 0.866 45.748 OTM | 1375.581 18.128
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rr Dr Dg Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e is K Kf
L1 0.147 3.466 | A 1] 065 1 1 ] 74975 1960 0.074| C
160.000-133 4 B 1| 065 1 1 1 74.975
60 C 1| 065 1 1 1 74.975
L2 0.248 10723 A 1| 065 1 I 1 159.213 3.833| 008| C
133.460-88.75 B 1| o065 | 1 I 159213
4 C 1| 065 I 1 1 159.213
L3 0.248 15651 A 1| 065 1 1 1 199.865 4143 0093 C
88.754-44.084 B 1| 065 1 1 1 199.865
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Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section Add Self F e Cr Rr Dr Dy Ae F w Cirl.
Elevation Weight Weight a Face
44
fi K K e Vi X K
C 1] 065 1 ] 1 199.865
L4 0.222 20783 | A 1| 065 1 1 1 230.859 3.946 0.092| C
44.084-1.000 B 1| o065 1 1 1 230.859
C 1| o065 1 1 1 230.859
Sum Weight: 0.866 50.623 OTM | 1056.201 13.882
kip-ft
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Ry Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
7t K K e Fid K kif
L1 0.147 3466 A 1[ 065 1 1 1 74.975 1.960 0074 C
160.000-133.4 B 1| o065 1 1 1 74.975
60 C 1| o065 1 1 1 74.975
L2 0.248 10723 | A 1| o065 1 1 1 159.213 3.833 0.086| C
133.460-88.75 B 1| 065 1 1 1 159.213
4 C 1| 065 1 1 1 159.213
L3 0.248 15651 A 1| 065 1 1 ! 199.865 4.143 0.093| C
88.754-44.084 B 1| 065 1 1 1 199.865
C 1| 065 1 1 i 199.865
L4 0.222 20.783| A 1| 065 1 1 1 230.859 3.946 0.092| C
44.084-1.000 B | 0.65 1 1 1 230.859
C 1| 065 1 1 | 230.859
Sum Weight: 0.866 50.623 OTM | 1056.201 13.882
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rg Dp Dy Ag F w Ctrl.
Elevation Weight Weight a Face
C
fi K X e Jis K kif
L1 0.147 3466 A 1] 065 1 1 l 74.975 1.960 0074 C
160.000-133.4 B 1| 065 1 1 1 74.975
60 C 1| o065 1 1 1 74.975
L2 0.248 10723 A 1 0.65 1 | 1 159.213 3.833 0.086 C
133.460-88.75 B 1| o065 1 1 I 159.213
4 C 1| 065 1 1 1 159.213
L3 0.248 15651 A 1 0.65 1 1 1 199.865 4.143 0.093 C
88.754-44.084 B 1| 065 1 1 1 199.865
C 1 0.65 1 1 1 199.865
L4 0.222 20783 A 1 0.65 1 | 1 230.859 3.946 0.092 C
44.084-1.000 B | 0.65 1 1 | 230.859
C 1 0.65 1 | 1 230.859
Sum Weight: 0.866 50.623 OTM | 1056.201 13.882
kip-ft
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63-2 Nor,menfordid, 160-ft EEI Monopole - 422 Rockville Rd., Voluntown, CT 08:51:16 11/21/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Rp Dr Dg Ar F w Ctrl.
Elevation Weight Weight a Face
[+
fi K K e id K Klf
Ll 0.147 3466 | A 1| 065 1 1 1 74.975 1960 0074| C
160.000-133.4 B 1] 065 1 | 1 74975
60 C 1| o065 1 | 1 74.975
L2 0.248 10723 A 1| o065 1 ! 1 159.213 3833 0086| C
133.460-88.75 B 1] o065 1 | 1 159.213
4 c 1| oss5 1 1 I 159.213
L3 0.248 15651 A 1| os6s 1 1 1 199.865 4143 0093] cC
88.754-44.084 B 1| os6s 1 1 1 199.865
C 1| o065 1 1 1 199.865
L4 0.222 20.783 | A 1| o065 1 1 1 230.859 3946 0092| C
44.084-1.000 B 1| o065 I 1 1 230.859
C 1| o065 1 1 1 230.859
Sum Weight: 0.866 50.623 OTM | 1056.201 13.882
kip-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Rg Dr Dy Ae F w Crrl.
Elevation Weight Weight a Face
[4
f K K e Vid K Kf
L1 0.147 2919 A 1| 065 1 ] 1 72.764 0783 0029 C
160.000-133.4 B 1] 065 | 1 | 72.764
60 C 1| o065 ! 1 1 72.764
L2 0.248 9558 A 1| o065 | 1 I 155.488 1.541 0.034| C
133.460-88.75 B 1| 065 1 I 1 155.488
4 c 1| 065 1 1 1 155.488
L3 0.248 14.184| A 1| o0s6s 1 1 1 196.142 1673 0037| C
88.754-44.084 B 1| o065 1 1 1 196.142
C 1| 065 1 1 1 196.142
L4 0.222 19.087 | A 1| o065 1 1 1 227.269 1599 0037 C
44.084-1.000 B 1] 065 1 1 1 227.269
C 1| o065 1 1 1 227.269
Sum Weight: 0.866 45748 OTM | 424562 5.595
kip-ft
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr Rg Dr Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e id K Kif
L1 0.147 2919 A 1] 065 1 1 1 72.764 0783 0.029] C
160.000-133.4 B 1| o065 1 1 1 72.764
60 C 1| 065 1 1 1 72.764
L2 0.248 9.558| A 1| o065 1 1 1 155.488 1.541 0034 ¢
133.460-88.75 B 1| o065 1 1 1 155.488
4 C 1| o065 1 1 1 155.488
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63-2 North anforngd_ 160-ft EEI Monopole - 422 Rockville Rd., Voluntown, CT 08:51:16 11/21/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rr Dr Dp Ag F w Crrl.
Elevation Weight Weight a Face
[+
£ K K e b K Kf
L3 0.248 14.184| A 1] 0653 1 1 1 196.142 1.673] 0037 C
88.754-44.084 B 1| o06s 1 1 1 196.142
C 1| o065 1 1 1 196.142
L4 0222 19.087 | A 1| o065 1 1 1| 227269 1599 0037 C
44.084-1.000 B 1| o065 1 1 1| 227269
c 1| 065 1 1 1| 227269
Sum Weight: 0.866 45748 OTM | 424562 5.595
kip-ft

Tower Forces - Service - Wind 60 To Face

Section Add Self F e Cr Rp Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
f K K e s K Kif
L1 0.147 2919] A 1 0.65 | | 1 72.764 0.783 0.029 C
160.000-133.4 B 1 0.65 1 I 1 72.764
60 C 1 0.65 I 1 1 72.764
L2 0.248 9.558| A 1 0.65 1 1 1 155.488 1.541 0.034| C
133.460-88.75 B 1 0.65 1 1 1 155.488
4 C 1 0.65 1 1 1 155.488
L3 0.248 14.184 | A 1 0.65 1 1 1 196.142 1.673 00371 C
88.754-44.084 B 1 0.65 1 1 1 196.142
C 1 0.65 | 1 1 196.142
L4 0.222 19.087| A 1 0.65 1 1 1 227.269 1.599 0.037 C
44.084-1.000 B 1 0.65 1 1 1 227.269
C 1 0.65 1 1 1 227269
Sum Weight: 0.866 45.748 OTM 424.562 5.595
kip-ft

Tower Forces - Service - Wind 90 To Face

Section Add Self F e Cr Rp Dr Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e Jia K kif
L1 0.147 2919 A 1 0.65 1 1 1 72.764 0.783 0.029 C
160.000-133.4 B 1 0.65 1 1 1 72.764
60 C 1 0.65 1 1 1 72.764
L2 0.248 9.558| A 1 0.65 1 1 1 155.488 1.541 0034 C
133.460-88.75 B 1 0.65 1 1 1 155.488
4 © 1 0.65 1 1 1 155.488
L3 0.248 14.184| A 1 0.65 1 1 1 196.142 1.673 0.037 C
88.754-44.084 B 1 0.65 1 1 1 196.142
C 1 0.65 1 1 1 196.142
L4 0.222 19.087| A 1 0.65 1 1 1 227.269 1.599 0.037 C
44.084-1.000 B 1 0.65 1 1 1 227.269
C 1 0.65 1 1 1 227.269
Sum Weight: 0.866 45.748 OT™M 424.562 5.595
kip-ft
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63-2 No,,menforﬁgd_ 160-ft EEl Monopole - 422 Rockville Rd., Voluntown, CT 08:51:16 11/21/14
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X z Moments, M, Moments, M,
K K K kip-fi kip-ft kip-ft
Leg Weight 45,748
Bracing Weight 0.000
Total Member Self-Weight 45,748 0.001 0.040
Total Weight 49,328 0.001 0.040
Wind 0 deg - No Ice -0.120 -24.035 -2313.502 19.049 -0.637
Wind 30 deg - No Ice 12.029 -20.755 -1994.047 -1158.601 0.076
Wind 45 deg - No Ice 17,074 -16.911 -1622.451 -1648.365 0.438
Wind 60 deg - No Ice 20.955 -11.914 -1140.288 -2025.794 0.769
Wind 90 deg - No Ice 24.265 0.120 19.010 -2350.166 1.256
Wind 120 deg - No Ice 21.074 12.121 1173.215 -2044.803 1.407
Wind 135 deg - No Ice 17.243 17.080 1649.336 -1675.248 1.339
Wind 150 deg - No Ice 12.236 20.874 2013.058 -1191.525 1.180
Wind 180 deg - No Ice 0.120 24.035 2313.504 -18.968 0.637
Wind 210 deg - No Ice -12.029 20.755 1994.049 1158.682 -0.076
Wind 225 deg - No Ice -17.074 16.911 1622.454 1648.446 -0.438
Wind 240 deg - No Ice -20.955 11.914 1140291 2025.875 -0.769
Wind 270 deg - No Ice -24.265 -0.120 -19.007 2350247 -1.256
Wind 300 deg - No Ice -21.074 -12.121 -1173.212 2044.883 -1.407
Wind 315 deg - No Ice -17.243 -17.080 -1649.333 1675.328 -1.339
Wind 330 deg - No Ice -12.236 -20.874 -2013.055 1191.606 -1.180
Member Ice 4875 o
Total Weight Ice 55.664 0.079 0.177
Wind 0 deg - Ice -0.093 -18.873 -1848.644 14.900 -0.466
Wind 30 deg - Ice 9.444 -16.298 -1593.601 -925.449 -0.052
Wind 45 deg - Ice 13.404 -13.279 -1296.755 -1316.477 0.167
Wind 60 deg - Ice 16.451 -9.356 -011.532 -1617.777 0.375
Wind 90 deg - Ice 19.049 0.093 14.802 -1876.576 0.702
Wind 120 deg - Ice 16.543 9.517 937.191 -1632.500 0.840
Wind 135 deg - Ice 13.535 13.410 1317.734 -1337.298 0.825
Wind 150 deg - Ice 9.605 16.390 1608.482 -950.950 0.754
Wind 180 deg - lce 0.093 18.873 1848.802 -14.546 0.466
Wind 210 deg - Ice -9.444 16.298 1593,758 925.803 0.052
Wind 225 deg - Ice -13.404 13.279 1296.913 1316.831 -0.167
Wind 240 deg - Ice -16.451 9.356 911.690 1618.131 -0.375
Wind 270 deg - Ice -19.049 -0.093 -14.644 1876.930 -0.702
Wind 300 deg - Ice -16.543 -9.517 -937.033 1632.854 -0.840
Wind 315 deg - Ice -13.535 -13.410 -1317.576 1337.653 -0.825
Wind 330 deg - Ice -9.605 -16.390 -1608.324 951.304 -0.754
Total Weight 49.328 0.001 0.040
Wind 0 deg - Service -0.037 -7.418 -714.043 5.907 -0.197
Wind 30 deg - Service 3.713 -6.406 -615.445 -357.565 0.024
Wind 45 deg - Service 5270 -5.219 -500.756 -508.727 0.135
Wind 60 deg - Service 6.468 -3.677 -351.940 -625.217 0.237
Wind 90 deg - Service 7.489 0.037 5.868 -725.332 0.388
Wind 120 deg - Service 6.504 3.741 362.104 -631.084 0.434
Wind 135 deg - Service 5.322 5.271 509.055 -517.024 0.413
Wind 150 deg - Service 3.777 6.443 621.315 -367.727 0.364
Wind 180 deg - Service 0.037 7.418 714.046 -5.827 0.197
Wind 210 deg - Service -3.713 6.406 615.448 357.646 -0.024
Wind 225 deg - Service -5.270 5.219 500.758 508.808 -0.135
Wind 240 deg - Service -6.468 3.677 351.943 625.298 -0.237
Wind 270 deg - Service -7.489 -0.037 -5.865 725.413 -0.388
Wind 300 deg - Service -6.504 -3.741 -362.101 631.165 -0.434
Wind 315 deg - Service -5.322 -5.271 -509.053 517.105 -0.413
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Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X zZ Morments, M, Moments, M,
X K K kip-ft kip-ft kip-ft
Wind 330 deg - Service -3.777 -6.443 -621.312 367.807 -0.364

Load Combinations

" Comb.

Description

OGO WN—

Dead Ouly

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 45 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 135 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No I¢ce
Dead+Wind 225 deg - No Ice
Dead+Wind 240 deg - No Ice
Dead+Wind 270 deg - No Ice
Dead+Wind 300 deg - No Ice
Dead+Wind 315 deg - No Ice
Dead+Wind 330 deg - No Ice
Dead+Icet+Temp

Dead+Wind 0 deg+Ice+Temp
Dead+Wind 30 deg+lcetTemp
Dead+Wind 45 deg+Ice+Temp
Dead+Wind 60 deg+Icet+Temp
Dead+Wind 90 deg+Ice+Temp
Dead+Wind 120 deg+Ice+Temp
Dead+Wind 135 deg+Ice+Temp
Dead+Wind 150 deg+lce+Temp
Dead+Wind 180 deg+Icet+Temp
Dead+Wind 210 degtIcet+Temp
Dead+Wind 225 deg+ice+Temp
Dead+Wind 240 deg+Icet+Temp
Dead+Wind 270 deg+lcet+Temp
Dead+Wind 300 deg+ice+Temp
Dead+Wind 315 degt+lce+Temp
Dead+Wind 330 deg+Icet+Temp
Dead+Wind 0 deg - Service
Dead+Wind 30 deg - Service
Dead+Wind 45 deg - Service
Dead+Wind 60 deg - Service
Dead+Wind 90 deg - Service
Dead+Wind 120 deg - Service
Dead+Wind 135 deg - Service
Dead+Wind 150 deg - Service
Dead+Wind 180 deg - Service
Dead+Wind 210 deg - Service
Dead+Wind 225 deg - Service
Dead+Wind 240 deg - Service
Dead+Wind 270 deg - Service
Dead+Wind 300 deg - Service
Dead+Wind 315 deg - Service
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“Comb. T T T Desription
No.
750 Dead+Wind 330 deg - Service

[ Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. S Type Load Moment Moment
. i Comb. K kip-ft _kip-fi
L1 160 - 133.46 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -7.038 0.177 -0.079
Max. Mx 14 -4.966 153.192 2.604
Max. My 10 -4.974 -2.555 -148.162
Max. Vy 14 -8.255 153.192 2.604
Max. Vx 10 8.022 -2.555 -148.162
Max. Torque 7 -1,407
L2 133.46 - Pole Max Tension 1 0.000 0.000 0.000
88.754
Max. Compression 18 -17.110 0.177 -0.079
Max. Mx 14 -13.927 612.940 7.848
Max. My 10 -13.935 -7.806 -597.762
Max. Vy 14 -13.093 612.940 7.848
Max. Vx 10 12.858 -7.806 -597.762
Max. Torque 7 -1.407
L3 88.754 - Pole Max Tension 1 0.000 0.000 0.000
44.084
Max. Compression 18 -31.920 0.177 -0.079
Max. Mx 14 -27.413 1293.881 13.123
Max. My 10 -27.418 -13.083 -1268.508
Max, Vy 14 -18.327 1293.881 13.123
Max. Vx 10 18.092 -13.083 -1268.508
Max. Torque 7 -1.407
14 44,084 -1 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -55.664 0.177 -0.079
Max. Mx 14 -49.323 2377.734 19.276
Max. My 10 49323 -19.236 -2340.479
Max. Vy 14 24275 2377.734 19.276
Max. Vx 10 24.044 -19.236 -2340.479
Max. Torque 7 -1.406

Maximum Reactions

Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
o Comb. = .
Pole Max. Vert 32 55.664 16.543 9.517
Max. Hy 14 49.328 24.265 0.120
Max. H, 2 49.328 0.120 24.035
Max. My 2 2340.477 0.120 24,035
Max. M, 6 2377.652 -24.265 -0.120
Max. Torsion 15 1.406 21.074 12.121
Min. Vert 48 49.328 6.504 3.741
Min. Hy 6 49.328 -24.265 -0.120
Min. H, 10 49.328 -0.120 -24,035
Min. M, 10 -2340.479 -0.120 -24.035
Min. M, 14 -2377.734 24265 0.120

Min. Torsion i -1.406 -21.074 -12,121
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K
- Comb.
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M;
K K K kip-ft kip-ft kip-ft

Dead Only 49.328 0.000 0.011 0.014 0.040 0.000
Dead+Wind 0 deg - No Ice 49.328 -0.120 -24.035 -2340.477 19.318 -0.638
Dead+Wind 30 deg - No Ice 49,328 12.029 -20.755 -2017.275 -1172.115 0.075
Dead+Wind 45 deg - No Ice 49.328 17.074 -16.911 -1641.336 -1667.615 0.437
Dead+Wind 60 deg - No Ice 49.328 20.955 -11.914 -1153.542 -2049.467 0.768
Dead+Wind 90 deg - No Ice 49328 24.265 0.120 19.278 -2377.652 1.256
Dead+Wind 120 deg - No Ice 49.328 21.074 12.121 1186.930 -2068.739 1.406
Dead+Wind 135 deg - No Ice 49.328 17.243 17.080 1668.595 -1694.873 1.339
Dead+Wind 150 deg - No Ice 49.328 12.236 20.874 2036.549 -1205.501 1.180
Dead+Wind 180 deg - No Ice 49.328 0.120 24.035 2340.479 -15.236 0.638
Dead+Wind 210 deg - No Ice 49.328 -12.029 20.755 2017.277 1172.198 -0.076
Dead+Wind 225 deg - No Ice 49,328 -17.074 16911 1641.338 1667.698 -0.437
Dead+Wind 240 deg - No [ce 49.328 -20.955 11.914 1153.544 2049.550 -0.769
Dead+Wind 270 deg - No Ice 49.328 -24.265 -0.120 -19.276 2377.734 -1.256
Dead+Wind 300 deg - No Ice 49.328 -21.074 -12.121 -1186.929 2068.821 -1.406
Dead+Wind 315 deg - No Ice 49.328 -17.243 -17.080 -1668.593 1694.954 -1.339
Dead+Wind 330 deg - No Ice 49.328 -12.236 -20.874 -2036.547 1205.583 -1.180
Dead+Ice+Temp 55.664 0.000 0.000 0.079 0.177 0.000
Dead+Wind 0 deg+Icet+Temp 55.664 -0.093 -18.873 -1874.975 15.159 -0.469
Dead+Wind 30 deg+Ice+Temp 55.664 9.444 -16.298 -1616.278 -938.632 -0.055
Dead+Wind 45 deg+Ice+Temp 55.664 13.404 -13.279 -1315.194 -1335.254 0.165
Dead+Wind 60 deg+lce+Temp 55.664 16.451 -9.356 924477 -1640.867 0.374
Deadt+Wind 90 deg+lce+Temp 55.664 19.049 0.093 15.057 -1903.383 0.703
Dead+Wind 120 deg+Ice+Temp 55.664 16.543 9.517 950.577 -1655.841 0.843
Dead+Wind 135 deg+Ice+Temp 55.664 13.535 13.410 1336.533 -1356.432 0.828
Dead+Wind 150 deg+Ice+Temp 55.664 9.605 16.390 1631.413 964.571 0.757
Dead+Wind 180 deg+Ice+Temp 55.664 0.093 18.873 1875.137 -14.795 0.469
Dead+Wind 210 deg+Ice+Temp 55.664 -9.444 16.298 1616.440 938.997 0.055
Dead+Wind 225 deg+Icet+Temp 55.664 -13.404 13.279 1315.356 1335.619 -0.166
Dead+Wind 240 degilce+Temp 55.664 -16.451 9.356 924.638 1641.232 -0.374
Dead+Wind 270 deg+Ice+Temp 55.664 -19.049 -0.093 -14.896 1903.747 -0.703
Dead+Wind 300 degt+lcet+Temp 55.664 -16.543 9.517 -950.415 1656.205 -0.843
Dead+Wind 315 degtlce+Temp 55.664 -13.535 -13.410 -1336.372 1356.795 -0.828
Dead+Wind 330 deg+Ice+Temp 55.664 -9.605 -16.390 -1631.251 964.935 -0.757
Dead+Wind 0 deg - Service 49.328 -0.037 -7418 -722.409 5.992 -0.197
Dead+Wind 30 deg - Service 49.328 3.713 -6.406 -622.649 -361.756 0.023
Dead+Wind 45 deg - Service 49.328 5270 -5.219 -506.612 -514.697 0.135
Dead+Wind 60 deg - Service 49.328 6.468 -3.677 -356.051 -632.559 0.237
Dead+Wind 90 deg - Service 49.328 7.489 0.037 5.952 -733.858 0.388
Dead+Wind 120 deg - Service 49.328 6.504 3.741 366.360 -638.510 0.434
Dead+Wind 135 deg - Service 49.328 5.322 5.271 515.030 -523.112 0.414
Dead+Wind 150 deg - Service 49.328 3.777 6.443 628.602 -372.062 0.365
Dead+Wind 180 deg - Service 49.328 0.037 7418 722.412 -5.909 0.197
Dead+Wind 210 deg - Service 49.328 -3.713 6.406 622.652 361.838 -0.023
Dead+Wind 225 deg - Service 49.328 -5.270 5.219 506.615 514.779 -0.135
Dead+Wind 240 deg - Service 49.328 -6.468 3.677 356.054 632.642 -0.237
Dead+Wind 270 deg - Service 49.328 -7.489 -0.037 -5.949 733.941 -0.388
Dead+Wind 300 deg - Service 49.328 -6.504 -3.741 -366.357 638.592 -0.434
Dead+Wind 315 deg - Service 49.328 -5.322 -5.271 -515.027 523.194 -0.413
Dead+Wind 330 deg - Service 49.328 -3.777 -6.443 -628.599 372.144 -0.364
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Solution Summary
Sum of Applied Forces Sum of Reactions

Load PX PY PZ PX PY PZ % Error

Comb, K K K K K K -
1 0.000 -49.328 0.000 0.000 49328 -0.011 0.023%
2 -0.120 49.328 -24.035 0.120 49.328 24.035 0.000%
3 12.029 -49.328 -20.755 -12.029 49.328 20.755 0.000%
4 17.074 -49.328 -16.911 -17.074 49.328 16911 0.000%
5 20955 -49.328 -11.914 -20.955 49.328 11914 0.000%
6 24.265 -49.328 0.120 -24.265 49.328 0.120 0.000%
7 21.074 -49.328 12.121 -21.074 49.328 -12.121 0.000%
8 17.243 49328 17.080 -17.243 49328 -17.080 0.000%
9 12.236 -49.328 20.874 -12.236 49.328 -20.874 0.000%
10 0.120 49328 24.035 -0.120 49.328 -24.035 0.000%
11 -12.029 49328 20.755 12.029 49.328 -20.755 0.000%
12 -17.074 -49.328 16.911 17.074 49.328 -16.911 0.000%
13 -20.955 -49.328 11.914 20.955 49.328 -11.914 0.000%
14 -24,265 -49.328 -0.120 24,265 49.328 0.120 0.000%
15 -21.074 49.328 -12.121 21.074 49328 12.121 0.000%
16 -17.243 49328 -17.080 17.243 49,328 17.080 0.000%
17 -12.236 49.328 -20.874 12,236 49.328 20.874 0.000%
18 0.000 -55.664 0.000 0.000 55.664 0.000 0.000%
19 -0.093 -55.664 -18.873 0.093 55.664 18.873 0.000%
20 9.444 -55.664 -16.298 -9.444 55.664 16.298 0.000%
21 13.404 -55.664 -13.279 -13.404 55.664 13.279 0.000%
22 16.451 -55.664 -9.356 -16.451 55.664 9.356 0.000%
23 19.049 -55.664 0.093 -19.049 55.664 -0.093 0.000%
24 16.543 -55.664 9.517 -16.543 55.664 -9.517 0.000%
25 13.535 -55.664 13.410 -13.535 55.664 -13.410 0.000%
26 9.605 -55.664 16.390 -9.605 55.664 -16.390 0.000%
27 0.093 -55.664 18.873 -0.093 55.664 -18.873 0.000%
28 -9.444 -55.664 16.298 9.444 55.664 -16.298 0.000%
29 -13.404 -55.664 13.279 13.404 55.664 -13.279 0.000%
30 -16.451 -55.664 9.356 16.451 55.664 -9.356 0.000%
31 -19.049 -55.664 -0.093 19.049 55.664 0.093 0.000%
32 -16.543 -55.664 -9.517 16.543 55.664 9.517 0.000%
33 -13.535 -55.664 -13.410 13.535 55.664 13.410 0.000%
34 -9.605 -55.664 -16.390 9.605 55.664 16.390 0.000%
35 -0.037 49.328 -7.418 0.037 49.328 7.418 0.000%
36 3713 49.328 -6.406 -3.713 49.328 6.406 0.000%
37 5270 49.328 -5.219 -5.270 49.328 5219 0.000%
38 6.468 49.328 -3.677 -6.468 49.328 3.677 0.000%
39 7.489 49.328 0.037 -7.489 49.328 -0.037 0.000%
40 6.504 49328 3.741 -6.504 49.328 -3.741 0.000%
41 5322 49.328 5.271 -5.322 49.328 -5.271 0.000%
42 3.777 49.328 6.443 -3.777 49.328 -6.443 0.000%
43 0.037 -49.328 7.418 -0.037 49.328 -7.418 0.000%
44 -3.713 49328 6.406 3.713 49.328 -6.406 0.000%
45 -5.270 49,328 5219 5270 49.328 -5.219 0.000%
46 -6.468 49.328 3.677 6.468 49.328 -3.677 0.000%
47 -7.489 -49.328 -0.037 7.489 49.328 0.037 0.000%
48 -6.504 49.328 -3.741 6.504 49.328 3.741 0.000%
49 -5.322 49.328 -5.271 5.322 49.328 5.271 0.000%
50 -3.777 49328 -6.443 377 49.328 6.443 0.000%
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Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00012810
2 Yes 4 0.00000001 0.00002695
3 Yes 4 0.00000001 0.00014859
4 Yes 4 0.00000001 0.00017079
5 Yes 4 0.00000001 0.00013675
6 Yes 4 0.00000001 0.00004944
7 Yes 4 0.00000001 0.00018932
8 Yes 4 0.00000001 0.00018864
9 Yes 4 0.00000001 0.00014260
10 Yes 4 0.00000001 0.00002033
11 Yes 4 0.00000001 0.00014604
12 Yes 4 0.00000001 0.00017155
13 Yes 4 0.00000001 0.00016476
14 Yes 4 0.00000001 0.00004236
15 Yes 4 0.00000001 0.00014074
16 Yes 4 0.00000001 0.00018659
17 Yes 4 0.00000001 0.00018075
18 Yes 4 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00037196
20 Yes 4 0.00000001 0.00045669
21 Yes 4 0.00000001 0.00048394
22 Yes 4 0.00000001 0.00045790
23 Yes 4 0.00000001 0.00037878
24 Yes 4 0.00000001 0.00047776
25 Yes 4 0.00000001 0.00049914
26 Yes 4 0.00000001 0.00046696
27 Yes 4 0.00000001 0.00037178
28 Yes 4 0.00000001 0.00045757
29 Yes 4 0.00000001 0.00048442
30 Yes 4 0.00000001 0.00046207
31 Yes 4 0.00000001 0.00037855
32 Yes 4 0.00000001 0.00046921
33 Yes 4 0.00000001 0.00049890
34 Yes 4 0.00000001 0.00047432
35 Yes 4 0.00000001 0.00000351
36 Yes 4 0.00000001 0.00000663
37 Yes 4 0.00000001 0.00000762
38 Yes 4 0.00000001 0.00000603
39 Yes 4 0.00000001 0.00000573
40 Yes 4 0.00000001 0.00001062
41 Yes 4 0.00000001 0.00000966
42 Yes 4 0.00000001 0.00000682
43 Yes 4 0.00000001 0.00000333
44 Yes 4 0.00000001 0.00000641
45 Yes 4 0.00000001 0.00000768
46 Yes 4 0.00000001 0.00000831
47 Yes 4 0.00000001 0.00000550
48 Yes 4 0.00000001 0.00000709
49 Yes 4 0.00000001 0.00000950
50 Yes 4 0.00000001 10.00000972

Maximum Tower Deflections - Service Wind
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Elevation

Section Horz, Gov. “Tilt “Twist
No. Deflection Load
L f in Comb. ° e -
Ll 160- 13346 7.531 43 0415 0.002
L2 138.544 - 88.754 5714 48 0.384 0.001
L3 95.254 - 44.084 2.694 43 0.269 0.000
L4 51918-1 0.794 48 0.140 0.000
Critical Deflections and Radius of Curvature - Service Wind
" Elevation .-/_alpburren'c}r-lc;z“ T Gov. beﬂeéti;h- 7 " Twist Radius of
Load Curvature
i Comb. in ° ° Wi
160.000 BXA-171063-12CF 48 7.531 0415 0.002 103453
159.000  EEISQ Low Profile Platform 48 7445 0414 0002 103453
Maximum Tower Deflections - Design Wind
‘Section  Elevation "~ Hor " Gov. Tilt T Twist
No. Deflection Load
i in Comb. - -
Ll 160 - 133.46 24394 15 1.345 0.006
L2 138.544 - 88.754 18.508 15 1245 0.003
L3 95.254 - 44.084 8.726 15 0.870 0.001
L4 51.918-1 2573 15 0.455 0.000
| Critical Deflections and Radius of Curvature - Design Wind
" Elevation ”__Appurten;r;c.é_- T T Gov. _[')eﬁecgzz; - Tilt " Twist Raaiz;s-of
Load Curvature
N _ . Comb  n__°
160.000 BXA-171063-12CF 15 24,394 1.345 0.006 31991
159.000 EEI 8Q Low Profile Platform 15 24014 1341 _0.006 31991
| Compression Checks
| Pole Design Data
“Section  Elevation Size L L. Kk  F. A dcmal  Allow.  Ratio
No. P P, P
ﬁ ﬁ ﬁ ksi I'VIZ K K Pa
TL1 160-13346(1)  TP36.45x29.35x0.313 26540  0.000 0.0 30.000  34.405 4964 1345300  0.004
L2 133.46-88.754  TP47.66x34465x0.438  49.790  0.000 0.0 30000  63.182  -13926 2464110  0.006
)
L3 88.754 - 44.084 TP58.6x45.062x0.5 51170  0.000 0.0 39000 88915  -27413  3467.710  0.008
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Section Elevation " Size L L, &»r F A Actal  Allow.  Ratio
No. P P, P
i Ji St Jesi in’ K K P,
3
L4 44.084-1 (4) TP69x55.527x0.563 50918  0.000 0.0 39.000 122187 49323 4765280  0.010
[ Pole Bending Design Data
Section  Elevation Size Actual Actual Allow. Ratio  Actual  Actual  Allow.  Ratio
No. M. Jox Fix Jox M, Joy Fiy Sow
St kip-ft ksi ksi Fyn kip-ft ksi ksi F,
L1 160 - 133.46 TP36.45x29.35x0.313 154179 6257  39.000 0.160 0000  0.000  39.000 0.000
(D
L2 133.46 - TP47.66x34.465x0.438 615944 10438 39000 0268 0.000  0.000  39.000 0.000
88.754 (2)
L3 88.754 - TP58.6x45.062x0.5 129890 12,693  39.000 0325 0.000 0000  39.000 0.000
44.084 (3) 8
L4 44,084 - 1 (4) TP69x55.527x0.563 238512 13.876 39.000 0356 0.000  0.000  39.000 0.000
5
Pole Shear Design Data
Section Elevation Size Actual Actal  Allow. Ratio  Actual  Actual  Allow.  Ratio
No. v £ F, £ T S Fy Ju
S K ksi ksi F, kip-fi ksi ki TR,
L1 160 - 133.46 TP36.45x29.35x0.313 8302 0241 26000 0019 1407 0028  26.000 0.001
0]
L2 133.46 - TP47.66%34.465%0.438 13140 0208 26000 0.016 1407 0012  26.000 0.000
88.754 (2)
L3 88.754 - TP58.6x45.062x0.5 18373 0207 26000 0.016 1406 0007  26.000 0.000
44,084 (3)
L4 44,084 -1 (4) TP69x55.527x0.563 24320 0199  26.000 0.015 1406 0004 26000 0.000
Pole Interaction Design Data
" Section  Elevation Ratio Ratio  Ratio  Ratio  Ratio  Comb.  Allow. " Criteria
No. P Sox Joy £ Ju Stress Stress
S P, Fie Fi, F, F, Ratio Ratio
Ll 160 -(};3.46 0.004 0.160 0.000 0.019 0.001 0.164 1333 Hi3vT V
L2 133.46 - 0.006 0.268 0.000 0.016 0.000 0.273 1.333 HiaER v
88.754 (2) v
L3 88.754 - 0.008 0.325 0.000 0.016 0.000 0.333 1333
44.084 (3) v Hi3vT ¢
L4 44,084 -1 (4) 0.010 0.356 0.000 0.015 0.000 0.366 1333 13T ¢
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Phone: (203) 488-0580 Verizon Wireless TJL
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Section Capacity Table

Section Elevation Component Size Critical P SF*Patiow % Pass
No. ft Type Element K K Capacity Fail
L1 160 -133.46 Pole TP36.45x29.35x0.313 1 -4.964 1793.285 12.3 Pass
L2 133.46 - 88.754 Pole TP47.66x34.465x0.438 2 -13.926 3284.658 20.5 Pass
L3 88.754 - 44.084 Pole TP58.6x45.062x0.5 3 -27.413 4622.457 25.0 Pass
L4 44.084 -1 Pole TP69x55.527x0.563 4 49323 6352.118 27.5 Pass

Summary
Pole (L4) 275 Pass
_ RATING= 275  Pass

Program Version 6.0.0.8 - 9/7/2011 File:J:/Jobs/1432500.WI/002 - Voluntown/Backup Documentation/Rev (1)/ERI Files/160' EEI Monopole Voluntown CT.eri



C ~ N T = K PGINeRY Subject: Anchor Bolt and Base Plate Anlaysis
G — [ engirearng

i y 160-ft EEl Monopole
e Location: Voluntown, CT

Pl T L WAy

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 11/21/14 Job No. 14325.002

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:
Overtuming Moment = OM := 2385.ft-kips (Input From tnxTower)
Shear Force = Shear := 24-kips (Input From tnxTower)
Axial Force = Axial := 49-kips (Input From trodTomver)

Anchor Boit Data:

Use ASTM A615 Grade 75

Number of Anchor Bolts = N:= 28 (User input)
Diameter of Bolt Circle = D = 77+in (User Input)
Bolt "Column” Distance = .= 3.0:In (User Input)
Bolt Utimate Strength = Fy:= 100-ksi (User Input)
Bolt Yield Strength = Fy = 75.ksi (User Input)
Bolt Modulus = E := 29000-ksi (User Input)
Diameter of Archor Bolts = D:= 2.25.in (User Input)
Threads per Inch = ni=4.5 (User Input)

Base Plate Data:

Use ASTM A572-GR50
Plate Yield Strength = Fybp = 50-ksi (User Input)
Base Plate Thickness = tbp = 3in (User Input)
Base Plate Dlameter = Dbp = 83.in (User Input)
Outer Pole Diameter = Dp ole = 69-in (User Input)

Anchor Bolt and Base Plate.xmcd.xmcd Page 3.2-1
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Anchor Bolt and Base Plate Anlaysis

160-ft EEl Monopole

Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14325.002

Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts =

Critical Distances For Bending in Plate:

Outer Pole Radius =

Moment Arms of Bolts about Neutral Axis =

Effective Width of Baseplate for Bending =

Anchor Bolt and Base Plate.xmecd.xmcd

om0 55
bc= T, T 9%
i=1.N
i
d:= |6« 2.71.(_) d, = 8.57-in
i N L
d « Ry-sin(6) d2 = 16.70-in
d3= 24.00-in
d4= 30.10-in
d5= 34.69-in
dG = 37.53-in
Dpole

Rpole = —5 = 34.5:in
MA,:= if(di 2 Rygier g, - Rpole,Oin)

MA,I = 0.00:in

MA2 =0.00:in

MA3 = 0.00-in

MA 4= 0.00:in

MA5= 0.19-in

MA6 = 3.03:in

Page 3.2-2

d7 = 38.50-in
d8 = 37.563.in
d9 = 34.69-in
d10 = 30.10-in
d11 = 24.00-in
etc.

MA7 =4.00in
MA8 =3.03-in
MA9 =0.12in
MA‘IO =0.00-in
MA11 = 0.00-in
etc




C — N T == K : Subject: Anchor Bolt and Base Plate Anlaysis

] 160-ft EEl Monopole
e Location: Voluntown, CT
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 11/21/14 Job No. 14325.002

Anchor Bolt Analysis:

Calculated Anchor Bot Properties:

. 2 4. 2
Polar Moment of Inertia = lp= Z(di) =2.075x 10 -in
i
Gross Area d Bolt = Agi= %.Dz = 3.976.in°
0.9743.in B 2
Net Area of Bolt = A= 3.(0 - ——) = 3.248:in
4 n
2 [ A
Net Diameter = D= —— = 2.083-in
I
Dn
Radius of Gyration of Bolt = re= S 0.508:in
""‘Dns 3
Section Modulus of Bolt = Sy:= = 0.826.in
32
Check Ancha Bolt Tension Force:
. . Roc  Axial
Maximum Tensile Force = TMax = OM~I— "N = 51.3-kips
p
! _ i (1.333 increase
Allowable Tensile Force = TALL Gross = 1.333~(O.33-Ag- Fu) = 174.9-kips allowed per TIA/EIA)
) (1.333 increase
TALL.Net = 1.333-(0.60-An' Fy) = 194.812-kips allowed per TIA/EIA)
TMax
Bolt Tension % of Capacity = —.100= 26 Bolts are "upset bdits". Use net area per AISC
TALL Net
Tivax
Condition1 = Condition1:= if ——— < 1.00,"0K" , "Overstressed"
ALL Net

Condition1 = "OK"

Check Ancha Bolt Bendng Stress:

Maximum Bending Moment = M= (Sh:ar).l = 0.214.ft-kips
My
Maximum Bending Stress = fox = 5 = 3.1-ksi
X
) _ . (1.333 increase
Allowable Bending Stress = Fpx = 1.333.0.6- Fy = 60-ksi allowed per TIA/EIA)

Anchor Bolt and Base Plate.xmcd.xmed Page 3.2-3
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Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.002

Check Combined Stress Reguirement:

Per ASCE Manual 72: "If the clearance between the base
plate and concrete does not exceed two times the boit
diameter a bending stress analysis of the bolts is NOT
normally required.

Check Ancha Bolt Compression/Combined Stress:

Maximum Com pressive Force =

Maximum Compressive Stress =

Allowable Compressive Stress =

Combined Stress % of Capacity =

Condition 2 =

Anchor Bolt and Base Plate.xmcd.xmed

= l| if 1>2D, =0in

0 otherwise

fox = |fbx if 1>2D,, =0Oksi

0 otherwise

Rbe  Axial ,
CMax = OM-— + —— = 54.8-kips
Ip N
ChMax .
fa= = 16.9-ksi
An
K:= 0.65

= 45-ksi

(1.333 increase

Fq:=1.333-F5= 60-ksi
allowed per TIA/EIA)

fa fbx
— + —[-100= 28.2
Fa  Fibx

fa  fox
Condition2:= iff — + — < 1.00,"0K", "Overstressed"
Fa  Fox

Condition2 = "OK"

Page 3.2-4




C ;:- N T E K Subject:

WG ST [P
y Location:
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Anchor Bolt and Base Plate Anlaysis

160-ft EEl Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.002

Base Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Condition3 =

oM Axal
C = + —
i I N
C1 = 13.6-kips C7 = 54.8.kips
02 = 24.8.kips CB = 53.5-kips
03 = 34.9-kips C9 = 49.6-kips
C4= 43.3-kips 010 = 43.3-kips
05 = 49.6-kips C11 = 34.9-kips
CG = 53.5-kips etc.
6'Ci' MAi
fbp = - = 10.2:ksl

) Z|: (Befftbpz)

Fbp = 1.33.0.75 Fybp = 49.9-ksi

fp,
Condition3 := i{—p < 1.00,"0k", "Overstressed")
bp

Condition3 = "Ok"

Anchor Bolt and Base Plate.xmed.xmed Page 3.2-5
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Location:

FOUNDATION ANALYSIS

160-ft EEl Monopole
Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.002

Rock Anchor Design:

Input Data:

Max Pier Reactions:
Moment =
Shear =

Compression =

Structure:

Footing Width =
Footing Length =
Footing Thickness =
Pier Length=
Pier Depth =
Pier Projection Above Grade =

Depths:

Depth to Bottom of Footing =
Depth to Sound (Competent) Rock Per Geo-tech Report =
Depth to Suitable Earth =

Anchor Depth =

Subgrade Properties:
Internal Friction Angle =

Unit Weight of Earth =

Unit Weight of Rock =

Unit Weight of Conc =

Ultimate Bearing =

Allowable Bearing =

Rock Anchored Pad and Pier Design

Moment ;= 2385. ft kips
Shear := 24 Kips

Axial := 49-kips

Wﬂg = 22.0ft
Lﬂg = 22.0ft
Tﬁg = 4.0ft

Lpier = 8.0ft

T = 2.0ft

pier -

P,= 1.0-ft

Dpyg = 5.0ft
Drock = 5:0ft
Deaﬁh = 1.0ft

Danchor= 31.0ft

¢ = 30deg

b
Yearth = 120_3
ft

Ib

rock = 165 3
ft

150 o
Yeonc = V5
ﬂ3

gy = 90000-psf

W
Qg = ﬁ = 30000 psf

Page 3.3-1

user input
user input
user input
user input
user input
user input
user input
user input
user inpuit
user input (from grade line)
user input (from grade line)
user input (from grade line}
user input (from grade iine)
user input
user input
user input
(RQD = 75% at -22.0ft BGL).
user inpuft (Based on Geo-technical Report
prepared by Design Earth
Technology (DET), dated August
user input 23, 2012. Gneiss Bedrock with
average RQD of 68% and
average Uniaxial Compressive
user input Strength of 12225psi at boring
B-1.
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 11/21/14 Job No. 14325.002
22.00" (Bftg)
19.00"
(W)
1.50 00" _5.50° 5.50" _4.00" 1.50"
; N 3
@ —
A5
&
< N B ey =
<Y /\! 2 3
m A B =
N af¥ XBgl 0| @
. A w 5
3|E = = N
© N . =]
o] & 5
3
@ [} &
B.00" a
LPIER w

PLAN (22°'x22")

t 22'-0"x22'-0"x4'~0" THK. ¢ MONOPOLE/FOUNDATION -
g MONPOLE FOUNDATION w/ 3
£ O O i 0” THiC APPROXIMATE
3 CONC. PIER FINISHED GRADE O
" - o al
LY =i 1} o 7
88 NS 7 il K%
EvC \ 2B 28N Bins Z1 [/ ~] [’ /
Z :
. 2l "5
[=3 %] = o
[=]
alg g el §
B 2 k=] =
wl Ml o 8
g oloa
B - \ ! 4.0° DRILLED HOLES
E=
g Y 7
o 4
e o N /
° 219 N APPROXIMATE TOP OF EXISTING
S L I SOUND (COMPETENT) BEDROCK
s ) \ / PROFILE (GNEISS) PER GEOTECH
=2 . REPORT BY DET. SEE ROCK
8|5 B [rock FALURE cggg v ANCHOR NOTE 2 THIS SHEET.
= HA 3
~le = -——————— HIGH STRENGTH NON—SHRINK
Z [ EMBEDMENT LENGTH GROUT. MINIMUM COMPRESSIVE
® STRENGTH (f'c) of 5,000psi
WILLIAMS 1-3/4"@ R71-14
150ksi ALL-THREAD BAR
GALVANIZED ROCK ANCHOR W/
N 4 MCP i (MULTIPLE CORROSION
J [ i |F=————— PROTECTION), TOTAL OF 16 OR
o ENGINEER APPROVED EQUAL.
]

SECTION

Rock Anchor Foundation Geometry:

Rock Anchored Pad and Pier Design Page 3.3-2
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C — N T — K Subject: FOUNDATION ANALYSIS
it Sty ‘-, 160-ft EE1 Monopole
=2 3 cfnf U 30288 ahap Location: Voluntown, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14325.002

Rock Anchor Properties:
Number of Anchors (along width) =
Hole Diameter =

Ultimate Bond Stress Between
Rock and Grout =

Allowable Bond Stress Between
Rock and Grout =
Grout Allowable Compressive Stress =

Anchor Spacing® (along length) =

Required Factor of Safety =

Rock Anchor Ultimate Strength =

Rock Anchor Yield Strength =

Rock Anchor Diameter =

Rock Anchor Area per Group =

Rock Anchor Uttimate Tensile Strength =

Rock Anchor Allowable Tensian =
Rock Anchor Maximum Working Load to Yield =
Rock Anchor Shear Capadty =

Number of Rock Anchors =

Rock Anchor Tension/S hear C heck:

Overtuming Moment =

Weight of Pad =

Weight of Pier =

Weight of Soil =

Total Weight =

Total Weight of Foundation =

Resisting Moment =

Moment Required w/ F.O.S of 20 =

Net Moment Required =

Rock Anchored Pad and Pier Design

N = 4 user input

anchor*
haleq:= 3.0in user input

Ghond = 190-psi user input

allbond = 9pond’0-5 = 75psi user input

fcg = 5000 psi user input
Sanchori= 19.0ft user input
Fg:=20 user input
Fugnchor= 150.0ksi user input Williams R71-14 1.75" dia. 150ksi
Per Recommendation of PTI For
F¥anchor= 127.7ksi user input Prestressed Rock Sdil and Soil
anchor Anchors Section 6.6 Design Load
) ) Should Be Designed so that the
drg:= 1.375in user input design load is not mare than 60%
of Specified Minimum Tensile
2 Strength per Recommendation per
Ag = 1.580in user input PTI Section 6.6
P, = 237kips
u P user inpul

P = 0.60-P = 142.2.kips
Ty = 0.80~Pu= 189.6-kips
Sh:= 0.4-Ty = 75.84-kips
MNanchor = 16

user input

OM := Moment + Shear-(Tﬂg + Tpier) = 2529 fi-kips
Wpad = (WigLitg Thg) Yoonc = 290.4-kips
., 2 .
Wier = | Lpier * Tpier) Yeonc = 19-2-kips
2 ]
Wiy = I]:(Wftg' Lﬂg) = Lpier ] Dearth]"‘feanh = 50.4-kips
Weane = Wpad + Wpier + Wi = 360-kips

Wigt:= Wegne + Axial = 409-kips

w
R
M, = Wtot'[TgJ = 4499t kips

Mreqa = OM-(Fs) = 5058 ftKips

Mnet = Mygqq = My = 559t kips

Page 3.3-3




C=NT=K
Cahlar@d o0 Scluhons repiLpe bl Lo PR
8 2 Haath B anord Ro.sd 2 (300 468.058D Location:

Branimd LT ondls F o0t AER-ANAT

Rev. 1: 11/21/14

FOUNDATION ANALYSIS
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Check Perpendicular About Foundation Toe

Rock Anchor Distance 1 =
Rock Anchor Distance 2 =
Number of Rock Anchors in Graup 1 =

Number of Rock Anchors in Group 2 =

Polar Moment of Inertia =

Tension Force per Ancha =

Check @ 45 Degree Angle About Foundation Toe

Rock Anchor Distance 1 =
Rock Anchor Distance 2 =

Rock Anchor Distance 2 =

Number of Rock Anchors in Group =

Polar Moment of Inertia =
Tension Force per Ancha =

Design Tension Force per Anchor =

Proof Load Rock Anchors To 1.33x Design
Load for Working Loads or Maximum of
0.8x Ultimate Design Load =

Check Ancha Design Lcad Against Max
Allowable Tensile Load =

Provided Safety Factor =

Rock Anchored Pad and Pier Design

user input
user input
user input

user input

2 2 2
|p1 = d1 ‘Y +d2 Ny = 9641t

dy:= 2.88.t
dyi= 775
dg:= 10.63-ft

dg:= 13.38.1

ng:=2

d

2 .
P design.perp = |p_1'(Mnet) = 5.5-kips

user input
user jnput
user input
user input
user input
user inpuit
user input

user input

2
Ip2 - d32-n3 + d42~n4 + d52- N + d62'“6 = 963.34ft

P design.diag = G-(Mnet) = 7.8kips
p

PLmax

Pdesign = (Pdesign.perp) = 5.5-kips

= P0.80 = 189.6-kips

Y max = P0.60 = 142.2.kips

TensionCheck := ma"(PLmax’ PLreqd) = 189.6-kips

TensionCheck2 := ma"(LLmax’LLreqd) = 142.2-kips

F’deﬁign

Pall

SafetyFactor = i

=0.04

F’design
Pall
SaletyFactor = "OK"

Page 3.34
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FOUNDATION ANALYSIS

160-ft EEI Monopole
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Prepared by: T.J.L. Checked by: C.F.C.

Job No. 14325.002

Rock Anchor Req'd Development Length in Rock:

Minimum Free Stress Length Required =

Minimum Free Stress Length Provided =

Controlling Free Stress Length:

Rock AnchorGrout B and Length:

Rock/Grout Bond Length:

Controlling Length:

Resistance Calculations:

Intermediate Dimension:

Total Anchor Widh =
Volum es:

Base Area 1 of Resisting P yramid =
Base Area 2 of Resisting Pyramid =

Base Area 3 of Resisting P yramid =

Total Voum e df Resisting Material =

Volume of Rock =

Volum e of Concrete =

Volume d Earth =

Rock Anchored Pad and Pier Design

Fstressreqd = 10.0ft user input

F F

Lt := i{ Fatressprov > Fstressreqd: Fstressprov: stressreqd)

o S 2 Lg= M7/

Lp= ———— = 13.97ft
s holed-o'bond

La= if{Ly < Ly, Lg. L) Ly = 13.97ft

Loprov = Panchor - Tﬂg =2t

L
Bond_Length_Check := i < 1.00,"OK", "Increase Length"
bprov
=0.52 lﬁnd_Length_Check = "OK" |
prov
W= Sanchor = 191t

By= W= 36167

By = [tan(¢)-(Lpprov 0-5 + Lt = Tag) 2+ W:|2 - 2236.41°

B3i= [tan(¢)-(prrov-0.5 + Lf).z + w]z - 2604.51

Vit = [[Lf i (prm-o.sj]-(:1 A BTB?')} - 38397.2.6°

\

rock =

|:(prrov'0'5 +- Tﬂgg'(B1 +Bat v BTBZ] = 28549.6~ﬂ3

2 3
Veone = (Wﬂg'Lﬂg’Tﬂg) B (Lpier 'Tpiel) = 2064-f

3
Vearth = Viot = Vrock = Yeone = 7783.6:t

Page 3.3-5

Ly = 15ft
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Resisting Forces:
Resisting Rock Force = Wiock = Vrock Yrock = 4710.7-kips
Resisting Earth Force = Wearth = Yearth Vearth = 934 kips
Resisting Concrete Force = W ong = 360-kips

Total Resisting Force = W =W +W +W = 6004.7-kips

total rock earth conc

Foundation Uplift Check:
Check Pemendicular to Foundation =

. oM )
Uplift Force = Up“ﬁperp e [W—ﬂgj = 229.9-kips
2

Factor of Safety = Wiotal 26.12
Upliﬁperp
Wiotal
Uplift_Perp_Check := iff ———— > Fg,"OK", Overstressed"
Upllﬂperp

[Upiift_Perp_Check = "OK" |

Check @ 45 Degree Andle to Foundaion =

. oM )
Uplift Force = Uplifipjag = m = 162.6-kips

2
Factor of Safety = Wiotal 36.94
Uplifipjag '
Uplift_Diag_Check := i Mot ok "Overstressed”
- ) =1 - 2 . N ers

|Uplift_Diag_Check = "OK” |

Rock Bearing Capacity Check:

MaxBearing := [(Mal - WCW) - ("anchg,LLqu) oM

Wiglag ] [ Wﬂgs}

Bearing Force =

MaxBearing = 2.47.ksf
MaxBearing
— =0.08
G

) [ MaxBearing
Rock_Bearing_Check := iff ————

<1.00,"0OK", "Overstressed")

[Rock_Bearing_Check = "OK" |

Rock Anchored Pad and Pier Design Page 3.3-6



All information contained in the present datashest is subject to confirmation at time of ordering

Technical Data Sheet MA0528-28AN

Flat Panel Antenna, Single Polarized, 2 ft, 28 dBi

JIE

Product Description
(Only available in North Ametica)

Radio Frequency Systems? new flat panel antennas are especially
designed to serve license-free ISM, Spread Spectrum and UNI band

(3]

applications in 2.4 GHz and 5.2-5.8 GHz.Because of their new,

simpler, lightweight construction, these antennas meet the need for

an aesthetically pleasing antenna with superior pattern
characteristics. New flat panel antennas are lower in profile and

weigh significantly less, for easier handling, reduced tower loading
and lower shipping cost, and are an attractive solution for both point
to point and point to multi point applications.|deal for point-to-point
and point-to-multipoint applications, these new antennas have been
rigorously tested to meet extremely stringent environmental
specifications for safe and reliable long-term operation. Their cost

effective design translates into an outstanding value for the user.
Features/Benefits

Technical Features

Antenna

Product Type Point to point antennas, Broadband Wireless Antennas
Frequency, GHz 5.15-5.35, 5.725 - 5.875

Profile Flat Panel

Antenna color White

Swaybar 0: (not applicable)

optional Swaybar 0: (not applicable)

Performance Standard

Polarization Single

Regulatory Compliance ETSI EN 302085 V1.1.2 TS1-TS5
3dB beamwidth, (degrees) 4.5

Antenna Input N Female

Mid Band Gain, dBi 28

F/B Ratio, dB 45

XPD, dB 28

Max VSWR/RL, dB

1.5(14) @5.15-5.35 GHz, 1.7 (12) @5.725 - 5.85 GHz

Elevation Adjustment, degrees

-10

Azimuth Adjustment, degrees 360
Radome rigid
Radome Material Plastic
Mounting Pipe Diameter minimum, mm (in) 68 (2.75)
Mounting Pipe Diameter maximum, mm (in) 100 (4)
Approximate Weight, kg (Ib) 5(11)

E%FS—?he'eiearehM

 MA0528-28AN— | ReviA /05| Print Date: 19442094 —

Apr 12

Please visil us on the internet at http:iwenw risworld.com!

Radio Frequency Systems



~Technical Data Sheet - MAO0528-28AN (Cont.)

Flat Panel Antenna, Single Polarized, 2 ft, 28 dBi

All infermation contained in the prasent datasheet is subject to confirmation at ime of ordering

Documentation

Dimensions mm (in)
A 600 (23.6) I -
B 600 (23.6)
c 35(1.4)

B+ -
Notes
no notes

Radiation pattemn: (ADF)
Radiation pattern: (NSMA format)
Radiation pattern: (PDF format)

" ME

L=

—RFS The-Clear Choice ®————MAD528=28AN—————Rev-A-105.—

—Print Date:19.11.2044—

Apr 12

Please visit us on the Internet at hitp:/vww. risworld.com/
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All information contained in the present datasheet is subject to confirmation at time of ordering

Product Data Sheet EP65

l FLEXWELL® Premium Elliptical Waveguide

organization.

on reels and then uncoiled as required during installation.

published specifications and to avoid any problems in the field.

field.
Features/Benefits

Technical Specifications

The corrugation design achieves high transverse stability, flexibility and crush strength for superior
handling and forming at an installation. The inherent strength and fiexibility of FLEXWELL waveguide
allows on location, a continuous length of waveguide to be run directly from a tower-mounted
antenna to the equipment building, eliminating flange joint discontinuities and the use of bends,
twists and flex sections associated with a rigid rectangular waveguide system. Because of its
fiexibility, FLEXWELL elliptical waveguide can be easily transported to an installation site in coils or

Product Description

FLEXWELL® elliptical waveguide is constructed of longitudinally continuous seam welded, highly
conduclive copper tube, corrugated and precision formed into an elliptical cross section. It is
manufactured in continuous lengths using a special seam welding process developed by the RFS

FLEXWELL elliptical waveguide has set an industry standard for excellent electrical performance.
Each waveguide has been carefully designed for low loss and low VEWR in specific frequency
bands. For optimum system performance, there is no substitute for FLEXWELL waveguide.

As part of the RFS manufacturing process, all elliptical waveguides undergo several different
electrical tests. Prior to shipping, every length is 100% tested again for input VSWR, and undergoes
a twenty-four hour pressure test. This additional testing is performed to guarantee conformance with

A FLEXWELL elliptical waveguide feeder requires less planning and reduces installation costs
when compared to a feeder system using a rigid rectangular waveguide. FLEXWELL waveguide is
available cut to length with factory attached connectors or in continuous lengths for termination in the

Typical Operating Band, GHz 9-7.125
Performance Premium
Dimension over Jacket, mm (in) 51x30(2.0x1.2)
Weight, ka/m (Ib/ft) 0.75 (0.50)
Minimum Bending Radius E Plane, without rebending, mm (in) 200 (8)

Minimum Bending Radius H Plane, without rebending, mm (in) 500 (20)
Minimum Bending Radius E Plane, with rebending, mm (in) 300 (12)
Minimum Bending Radius H Plane, with rebending, mm (in) 600 (24)
Maximum Twist, degree/m (degreef/ft) 5(1.5)

Max. Operating Pressure, bar (psi) 0.5(7)

Max. Pulling Length per Hoisting Grip, m (ft) 100 (305)
Standard Hanger Spacing, m (ft) 0.9 (3)
Recommended Installation Temperature Range, °C (°F) -40 to +60 (-40 to +140)
Max. VSWR / Return Loss, dB 1.062/30.5
Cut-off Frequency, GHz 4.01

VSWR values include connectors and are valid for frequency band of
connectors.

Max. Operating Band: 5.00 - 7.125 GHz
Other Documentation
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Product_pata Sheet — EP85

FLEXWELL® Premium Elliptical Waveguide |

JlE:

EG5/EPES
ATTENUATION, AVERAGE POWER, GROUP VELOCITY, GROUP DELAY
Frequency Aftenuation Avg. Pow. Group Vel Group Delay

GHz dB /100 m M%) KW %c ns/100 m {f
5.90 4.92 (1.50) 492 734 454.7 {130.6)
600 4.84(1.47) 4.90 7.4 448.4 (136.7)
610 4.76 (1.45) 499 75.4 4426 {134.9)
6.20 4.69(1.43) 5.06 763 437.4{(133.3)
6.30 4.62¢1.41) 5.13 771 432.5{131.8)
6.40 4586 {1.39) 5.19 779 429.0{130.5)
6.50 451{1.30 5.26 78.7 423.8{1292)
6.60 4.46(1.36) 5.32 79.4 420.0{128.00
6.70 4.41(1.34) 5.37 an.1 416.4 {126.9)
6.80 437 (.39 542 80.8 413.0(125.9)
6.90 4.33(1.32) 547 81.4 409.9(124.9)
7.00 4.29(1.30) 552 82.0 407.0(124.0)
7.125 4.25 (1.30) 5.59 82.7 403.5(123.0) |

For sitenuation: YSWH 1.9, ambient temperature 20° C (66°F).

For average power: VSWR 1.0 and 42° C (76° F) temperature rise over 40° C (104°F}
ambient.

Attenuation, Average Power, Group Velocity, Group Delay
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