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S. Derek Phelps

Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  EM-VER-040-091201 — 60 South Main Street, East Granby, Connecticut
Completion of Construction Activity

Dear Mr. Phelps:

The purpose of this letter is to notify you and the Connecticut Siting Council
that the above-referenced Cellco Partnership d/b/a Verizon Wireless
telecommunications facility has now been activated.

If you have any questions or need any additional information regarding this
facility please do not hesitate to contact me.

Sincerely,
é/w’l— ,/ \’\\
Kenneth €. Baldwin
KCB/kmd

Copy to:
Sandy M. Carter
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STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051

Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

January 12, 2010

Kenneth C. Baldwin
Robinson & Cole LLP
280 Trumbull Street
Hartford, CT 06103-3597

RE: EM-VER-040-091201 - Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an
existing telecommunications facility located at 60 South Main Street, East Granby, Connecticut.

Dear Attorney Baldwin:

The Comnecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies.

The proposed modifications are to be implemented as specified here and in your notice dated December 1,
2009, including the placement of all necessary equipment and shelters within the tower compound. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Any
deviation from this format may result in the Council implementing enforcement proceedings pursuant to
General Statutes § 16-50u including, without limitation, imposition of expenses resulting from such failure
and of civil penalties in an amount not less than one thousand dollars per day for each day of construction or
operation in material violation.

TatteptTon and cooperation.

xecutive Director

SDP/MP/laf
c: The Honorable James M., Hayden, First Selectman, Town of East Granby

Lincoln B. White, Zoning Enforcement Officer, Town of East Granby
Crown Castle USA, Inc.

GAEM\BAM-VERIZON\E. GRAc011210SoMainSLDOC c %

CONNECTICUT SITING COUNCIL
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December 1, 2009
Via Hand Delivery

S. Derek Phelps

Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification
60 South Main Street, East Granby, Connecticut

Dear Mr. Phelps:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) intends to install
antennas on the existing 98-foot self-supporting monopole tower owned by Crown
Castle USA Inc. at 60 South Main Street in East Granby, Connecticut. 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 James M.
Hayden, First Selectman of East Granby. A copy of this letter is also being sent to
Galasso Holdings LLC, the owner of the property on which the tower is located.

The facility consists of a 98-foot self-supporting monopole tower capable of
supporting multiple carriers within a fenced compound at 60 South Main Street in
East Granby. The tower is currently shared by Sprint Nextel with an antennas at the
96.5-foot level; T-Mobile with antennas at the 89.75-foot level; and AT&T with
antennas located at the 82.5-foot level on the tower. Cellco intends to install six (6)
LPA-80063/6CF_2 antennas; three (3) BXA-185063/12CF_2 antennas; and three (3)
BXA-70063/6CF_2 antennas at the 67-foot level on the tower. Equipment associated
with Cellco’s antennas, as well as a propane-fueled generator, will be located in a 12’
x 307 shelter placed on the ground to the west of the tower. Cellco will also install a
1000 gallon propane tank on a concrete pad in the northeast corner of the fenced
compound. Attached behind Tab 1 are Project Plans for the proposed Cellco facility.

10096950-v1



ROBINSON & COLE.w»

S. Derek Phelps
December 1, 2009
Page 2

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

1. The proposed modification will not increase the overall height of the
existing tower. Cellco’s antennas will be mounted with their centerline at the 67-foot
level on the 98-foot tower.

2 The proposed installation of the associated equipment shelter will
require a minor extension of the fenced compound. All improvements, however, will
remain within Crown’s leased area.

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

4, The operation of the antennas will not increase radio frequency (RF)
power density levels at the facility to a level at or above the Federal Communications
Commission (FCC) adopted safety standard. The worst-case RF power density
calculations for existing and Cellco antennas would be 53.20% of the FCC standard.
A copy of the Calculated Radio Frequency Emissions Report, prepared by C Squared
Systems, LLC, is attached behind Tab 2..

Included behind Tab 3, is a Structural Modification Report confirming that the
tower and foundation can support the existing and Cellco antennas and associated
equipment.

For the foregoing reasons, Cellco respectfully submits that the proposed
antenna installation at the facility constitutes an exempt modification under R.C.S.A.
§ 16-505-72(b)(2).

incerely, %
/ Kenneth C. Baldwin

Attachments
Copy to:

James M. Hayden, East Granby First Selectman

Galasso Holdings LLC

Sandy M. Carter

Michelle Kababik
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C Squared Systems, LLC
920 Candia Road
Manchester, NH 03109

0gSystems -

support@csquaredsystems.com

Calculated Radio Frequency Emissions

veri@n wireless

East Granby 3
60 South Main St, East Granby, CT
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1. Introduction

"The putpose of this report is to investigate compliance with applicable FCC regulations for the proposed
Verizon Wireless antennas to be installed on the existing tower at 60 Main St, East Granby, CT. Vetizon
Witeless is proposing to add three sectors of five antennas each to the existing tower.

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
transmittets operating between 300 kHz and 100 GHz. The FCC MPE limits ate based upon those
recommended by the National Council on Radiation Protection and Measurements (NCRP), developed by
the Institute of Electrical and Electronics Engineers, Inc., (EEE) and adopted by the American National
Standards Institute (ANSI).

The FCC general population/uncontrolled limits set the maximum exposute 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 ate exposed as a consequence of their employment may not be fully aware
of the potential for exposure or cannot exetcise control over their exposure.

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

Higher exposure limits are permitted under the occupational/controlled exposute category, but only for
persons who ate exposed as a consequence of their employment provided they are fully aware of the potential
for exposure, and are able to exercise control over their exposure. General population/uncontrolled limits
are five times more sttingent than the levels considered 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.

C SQUARED SYSTEMS, LLC 1 NOVEMBER 25, 2009



3. RF Exposure Prediction Methods

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

EIRP

R2

) x Off Beam Loss

Power Density = (
T X

Where:
EIRP = Effective Isotropic Radiated Power

2 2
R = Radjial Distance = ‘/(m

H = Hotizontal Distance from antenna
V = Vertical Distance from radiation center of antenna
Off Beam Loss is determined by the selected antenna patterns

4. Vetizon Wireless Antenna Inventory

Table 1 below outlines the proposed Verizon Wireless antenna configuration to be installed on the existing
tower.

ALban Height TX Power | Power | Ant Ant Bil [ Dai
D AGL Antenna Model Azimuth | Freq | atAnt | EIRP | Gain | Length Wid :
: idth | Tilt
(feet) (MHz) | (Watts) | (Watts) | (dBi) | (feet)
A-1 67 LPA 80063/6CF_2 300 869 90 4209 16.7 6 63 2
A-2 67 BXA 185063/12CF_2 300 1970 96 10771 20.5 6 63 2
A-3 67 BXA 70063/6CF_2 300 746 40 1787 16.5 6 63 2
A-4 67 BXA 185063/12CF_2 300 1970 96 10771 20.5 6 63 2
A-5 67 LPA 80063/6CF_2 300 869 90 4209 16.7 6 63 2
B-1 67 LPA 80063/6CF_2 50 869 90 4209 16.7 6 63 5
B-2 67 BXA 185063/12CF_2 50 1970 96 10771 20.5 6 63 4
B-3 67 BXA 70063/6CF_2 50 746 40 1787 16.5 6 63 6
B-4 67 BXA 185063/12CF_2 50 1970 96 10771 20.5 6 63 4
B-5 67 LPA 80063/6CF_2 50 869 90 4209 16.7 6 63 5
G-1 67 LPA 80063/6CF_2 170 869 90 4209 16.7 6 63 4
G-2 67 BXA 185063/12CF_2 170 1970 96 10771 20.5 6 63 4
G-3 67 BXA 70063/6CF_2 170 746 40 1787 16.5 6 63 5
G-4 67 BXA 185063/12CF_2 170 1970 96 10771 20.5 6 63 4
G-5 67 LPA 80063/6CF_2 170 869 90 4209 16.7 6 63 4

Table 1: Verizon Wireless Antenna Inventory

C SQUARED SYSTEMS, LLC 2 NOVEMBER 25, 2009



5. Calculation Results

Table 2 below outlines the power density information for the site. All information for carriers other than
Verizon Wireless was obtained from the current CSC database, except where otherwise noted’.

Effective

Radiated ;
Nuhor [ Bowes ?E RP) Antenna| Operating Total Power

Carrier Height | Frequency ERP Density Limit %MPE
of Trans. Per (Feet) (MHz) (Watt i emia
; ee atts v
Transmitter I et
(Watts)

AT&T UMTS 1 500 82.5 880 500 0.0264 0.5867 4.50%
AT&T 2 427 82.5 1900 854 0.0451 1.0000 4.51%
AT&T 4 296 82.5 880 1184 0.0625 0.5867 10.66%

Verizon 3 746 67 1970 2238 0.0338 1.0000 3.38%
Verizon 9 458 67 869 4122 0.0623 0.5793 10.75%
Verizon 1 928 67 746 928 0.0140 0.4973 2.82%
Sprint 8 250 96.5 1962.5 2000 0.0772 1.0000 7.72%
T-Mobile 8 248 89.75 1930 1984 0.0886 1.0000 8.86%
Total 53.20%

Table 2: Existing & Proposed Cartier Information

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

Note that where the antenna models for the Verizon Wireless proposed facility ate known, (Reference
Table 1: Verizon Wireless Antenna Inventory) off-beam loss has been included in the above calculations
for Verizon Wireless only to account for the selected antenna patterns.

! All centerlines shown in Table 2 above are based on a recent structural analysis report prepared by IETS Project Number
2009-70644, Dated 11/04/09 as reflected in the tower elevation view prepared by NATCOMM Consulting Engineers, Inc.
(Recommended updates to CSC database are displayed in bold type in Table 2.)

C SQUARED SYSTEMS, LLC 3 NOVEMBER 25, 2009



6. Conclusion

The above analysis verifies that emissions from the proposed site will be below the maximum power density
levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. When using conservative methods, the
cumulative power density from the proposed transmit antennas at the existing facility is below the limit for
the general public. The highest expected percent of Maximum Permissible Exposure at the base of the tower
is 53.2% of the FCC limit.

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

C SQUARED SYSTEMS, LLC 4 NOVEMBER 25, 2009



7. 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/IEEE Std. C95.1 and FCC OET Bulletin 65

Edition 97-01.

November 25, 2009
Date

Daniel 1. Goulet
C Squared Systems, LLC

C SQUARED SYSTEMS, LLC 5 NOVEMBER 25, 2009



Attachment A: References

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

ANST 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 €95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially
Hazardous Flectromagnetic Fields - RF and Mictowave, IEEE-SA Standards Board
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposure

Frequency Electric Field =~ Magnetic Field ~ Power Density (S) Averaging Time

Range Strength (E) Strength (E) |E|% |H|[?orS
(MHz) (V/m) (A/m) (mW/cm? (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/ fy* 6
30-300 61.4 0.163 1.0 6
300-1500 - - £/300 6
1500-100,000 - - 5 6

(B) Limits for General Population/Uncontrolled Exposure

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

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/ 2.19/f (180/£)* 30
30-300 27.5 0.073 0.2 30

300-1500 - - £/1500 30

1500-100,000 - - 1.0 30

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

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

NOTE 2: General population/uncontrolled exposutes apply in situations in which the general public may be
exposed, or in which persons that are exposed as a consequence of their employment may not be fully aware
of the potential for exposute ot can not exercise control over their exposure.

C SQUARED SYSTEMS, LLC 7 NOVEMBER 25, 2009
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Attachment C: Tower Mapping

TOP OF EXISTING MONOFQLF TQWER _

& 96.5'+ ABOVE TOWER BASE

& 89.75't ABOVE TOWER BASE

§_EXISTING_SPRINT_PCS ANTENNAS

_ G EXISTING T-MOBILE ANTENNAS &

_ & EXISTING AT&T ANTENNAS _

$52.5‘i ABOVE TOWER BASE _

|

4

& 67+ ABOVE TOWER BASE

EXISTING SPRINT PCS GPS

B

e
- —%%’ -1 -
2 )

&
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TOWER NOTES:

98" TALL EXISTING MONOPOLE TOWER
AS DESIGNED AND MANUFACTURED BY
ENGINEERED ENDEAVORS, INC. IN
SEPT. 2000.

REFER TO STRUCTURAL ANALYSIS
REPORT PREPARED BY IETS, PROJECT
NO. 2008-70644, DATED 11/04/08
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www.iets.com

Engineering Services

Date: November 04, 2009

Mr. Ben Goodhart IETS
Crown Castle USA Inc. 129 Greenwich Road
3530 Toringdon Way Suite 300 Charlotte, NC 28211
Charlotte, NC 28277 (704) 522-1131
(704) 405-6545 towerdata@iets.com
Subject: Structural Analysis Report
Carrier Designation: Verizon Wireless Co-Locate

Carrier Site Name: E. Granby 3, CT
Crown Castle Designation: Crown Castle BU Number: 876399

Crown Castle Site Name: (F) E. Granby 4Q2000 / GALASSO

Crown Castle JDE Job Number: 125754

Crown Castle Work Order Number: 299751
Engineering Firm Designation: IETS Project Number: 2009-70644
Site Data: 60 South Main St., EAST GRANBY, Hartford County, CT

Latitude 47° 56 29.58", Longitude -72° 44' 19.248"
98 Foot - Monopole Tower

Dear Mr. Goodhart,

IETS is pleased to submit this “Structural Modification Report” to determine the structural integrity of the
above mentioned tower. This analysis has been performed in accordance with the Crown Castle Structural
‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 349468, in accordance with
application 89121, revision 1.

The purpose of the analysis is to determine acceptability of the tower stress level. Based on our analysis we
have determined the tower stress level for the structure and foundation, under the following load case, to be:

LC4: Modified Structure w/ Existing + Reserved + Proposed Sufficient Capacity
Note: See Table | and Table Il for the proposed and existing/reserved loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F standard and the 2006 Connecticut
Building Code based upon a wind speed of 80 mph fastest mile.

All modifications and equipment proposed in this report shall be installed in accordance with the attached
drawings for the determined available structural capacity to be effective.

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

Respectfully submitted by:

Ted Haile, P.E. William A. Griswold; Jr., P.E.
Project Engineer Chief Engineer

Kir 7 . i A  & %,

RISA Tower Report - version 5.3.1.0 LTI
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98 Ft Monopole Tower Structural Analysis

Project Number 2009-70644, Application 89121, Revision 1

November 04, 2009
CCI BU No 876399

Page 3

1) INTRODUCTION

This tower is a 98 ft Monopole tower designed by Engineered Endeavors, Inc. in September of 2000. The tower
was originally designed for a wind speed of 85 mph per TIA/EIA-222-F.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a fastest mile wind
speed of 80 mph with no ice, 32 mph with 1.0 inch ice thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Center
. s Number Number] Feed
Mounting Line Antenna .
Level (ft) | Elevation A of Manufacturer Antenna Model of.Feed .Llne. Note.
(ft) ntennas Lines |Size (in)
N 3 Antel BXA-185063/12CFx2
Ante! BXA-70063/6CFx2
7 67 -
6 6 Antel! LPA-80063/6CFx2 18 1518 L
1 Tower Mounts  Platform Mount [LP 601-1‘1’
Table 2 - Existing and Reserved Antenna and Cable Information
Center
. . Number Number ] Feed
TZ\%F;;? Elelc:teion of Ma?'ll:ztfzg?:rer Antenna Model of Feed | Line [Note
(ft) Antennas Lines |Size (in)
\ p - -
Andrew HBX-6516DS-VTM 8 1-5/8 p
o4 96.5 1 Antel BXA-80063/4CF
4 Decibel DB980H65E-M 6 1-1/4 1
94 1 Tower Mounts Platform Mount LLP 305-1‘1
89.75 - ’ - 12 1-5/8 3
89 3 EMS Wireless RR90-17-02DP 5 7/ 1
89 1 Tower Mounts Platform Mount LLP 303-11
1 Tower Mounts Platform MountLLP 301-177 6 7/8 1
83 83 6 Powerwave Tech. LGP21401
6 Powerwave Tech. LGP21903 6 7/8 2
82.5 6 Powerwave Tech. 7770.00
47 49 1 Lucent KS24019-L112A 1 12 1
47 1 Tower Mounts - Side Arm Mount [SO 701-1]
‘Notes: - -
1) Existing Equipment
2) Reserved Equipment — Pending Application
3) SLA Feedlines
Table 3 - Design Antenna and Cable Information
Center Number Number| Feed
Mounting Line Antenna .
Level (ft) | Elevation of Manufacturer Antenna Model of Feed | Line
(ft) Antennas Lines |Size (in)
96.5 97.5 12 DAPA ) 48000
87.5 87.5 12 DAPA 48000
775 77.5 12 DAPA 48000

RISATower Report - version 5.3.1.0
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98 Ft Monopole Tower Structural Analysis CCI BU No 876399
Project Number 2009-70644, Application 89121, Revision 1 Page 4
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
Geotechnical Reﬂport Dr. Clarence Welti, P.E. 1531971 ~ CCISITES
Tower Faoundation Drawin_gs ‘ EEI 2066334 1_ CCISITES
Tower Manufacturer Drawings EEl 1613691 . CCISITES

3.1) Analysis Method

‘RISATower (version 5.3.1.0), a commercially available analysis software package, was used to create
a three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

3.2) Assumptions

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

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

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

4)  When applicable, transmission cables are considered as structural components for calculating
wind loads as allowed by TIA/EIA-222-F.

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

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Section Component Critical SF*P_allow %
No. Elevation {ft) Type Size Element P (K) (K) Capacity Pass / Falil
U 98-827917  Pole TP15.28x12x0.1875 1 283  450.82 186 Pass
L2 827917 -45.2917 Pole \ TP22.86x14.3838x0.25 2 1 915 902.77 842 Pass
L3 452917 -0 Pole . TP32x21.6345x0.3125 3 -16.46 = 1633.95 90.7 Pass
: |Summary!
Pole (L3) 90.7 . Pass
Rating = 90.7 Pass
Table 6 - Tower Component Stresses vs. Capacity - LC4
Notes Component Elevation (ft) % Capacity Pass / Fail
1 ~ Anchor Rods 0 o 73.2 Pass )
1 Base Plate 0 65.5 Pass
1 Base Foundation 0 727 Pass
Structure Rating (max from all components) = 90.7%
Notes: )
1) See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.

RiISATower Report - version 5.3.1.0
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98 Ft Monopole Tower Structural Analysis CCI BU No 876399
Project Number 2009-70644, Application 89121, Revision 1 Page 6
| Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in Hartford County, Connecticut.
Basic wind speed of 80 mph.
Nominal ice thickness of 1.0000 in.
Ice thickness is considered to increase with height.
Ice density of 56 pcf.
A wind speed of 32 mph is used in combination with ice.
Temperature drop of 50 °F.
Defiections calculated using a wind speed of 50 miph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not

considered.
Options
Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundles As Cylinder
Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules
Consider Moments - Diagonals v Assume Rigid Index Plate v Calculate Redundant Bracing Forces
Use Moment Magnification v Use Clear Spans For Wind Area Ignore Redundant Members in FEA
Y Use Code Stress Ratios Y Use Clear Spans For KL/r SR Leg Bolts Resist Compression
v Use Code Safety Factors - Guys v Retension Guys To Initial Tension v All Leg Panels Have Same Allowable
Y Escalate lce v Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz v Use Azimuth Dish Coefficients Y Consider Feedline Torque
Use Special Wind Profile v Project Wind Area of Appurt. Include Angle Block Shear Check
v Include Bolts In Member Capacity v Autocalc Torque Arm Areas Poles
v Leg Boits Are At Tap Of Section SR Members Have Cut Ends v Include Shear-Torsion Interaction
v Secondary Horizontal Braces Leg v Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) ¥ Triangutate 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
o ft ft ft Sides _in in in in
L1 98'-82'9-15/32" 15'2-17/32"  2'5-1/32" 18 12.0000  15.2800 0.1875 0.7500 A572-65
(65 ksi)
L2 82'9-15/32"-  39'11-1/32"  3'5-1/32" 18 14.3838  22.8600 0.2500 1.0000 A572-65
45'3-15/32" (65 ksi)
. L3 45'3-15/32"-0' 48'8-17/32" 18 21.6345  32.0000 0.3125 1.2500 A572-65
_ _ (65 ksi)
Tapered Pole Properties
Section TipDia.  Area ! r c c J Q w wit

. in in? in* in in in in* in? in

L1 12.1851 7.0299 123.9285 4.1934 6.0960 20.3295 248.0200 3.5156 1.7820 9.504
15.56157 8.9819 258.4813 5.3578 7.7622 33.2998 517.3028 4.4918 2.3593 12.583

L2 15.1268 11.2152 283.0484 5.0175 7.3070 38.7368 566.4693 5.6086 2.0915 8.366
23.2127 17.9410 1158.7402 8.0266 11.6129 99.7806 2319.0051 8.9722 3.5834 14,333

L3 22.7065 21.1487 1214.7221 7.5693 10.9903 110.5266 2431.0425 10.5764 3.2577 10.425
324937 314300 3987.1110 11,2491 162560 2452701 79794683 157180 50820  16.262

RISATower Report - version 5.3.1.0
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98 Ft Monopole Tower Structural Analysis CCI BU No 876399
Project Number 2009-70644, Application 89121, Revision 1 ' Page 7
B Feed Line/Linear Appurtenances - Entered As Area ]
Description Face Allow  Component Placement Total CaAn Weight
or Shield Type Number
S Leg _ft I hi/d _pIf
7/8 Cable A No Inside Pole 83'-0' 6 No Ice 0.00 0.33
1/2" Ice 0.00 0.33
1" Ice 0.00 0.33
2" Ice 0.00 0.33
4" Ice 0.00 0.33
7/8 Cable A No Inside Pole 83' -0 6 No tce 0.00 0.33
1/2" Ice 0.00 0.33
1" Ice 0.00 0.33
2" Ice 0.00 0.33
4" Ice 0.00 0.33
1 1/4 Cable B No Inside Pole 94' -0 6 No Ice 0.00 0.63
1/2" Ice 0.00 0.63
1" Ice 0.00 0.63
2" Ice 0.00 0.63
4" Ice 0.00 0.63
1/2 Cable B No Inside Pole 47" - 0! 1 No Ice 0.00 0.14
1/2" Ice 0.00 0.14
1" Ice 0.00 0.14
2" Ice 0.00 0.14
4" Ice 0.00 0.14
1 5/8 Cable B No Inside Pole 94' -0 8 No Ice 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
1 5/8 Cable B No  CaAa (Out Of 67'-0' 2 No Ice 0.20 0.82
Face) 1/2" Ice 0.30 2.32
1" Ice 0.40 4.46
2" Ice 0.60 10.54
4" Ice 1.00 30.04
1 5/8 Cable (Shielded) B No Inside Pole 67'-0' 16 No Ice 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 T 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
7/8 Cable Cc No Inside Pole 89'-0' 6 No lce 0.00 0.33
1/2" Ice 0.00 0.33
1" Ice 0.00 0.33
2" Ice 0.00 0.33
4" ice 0.00 0.33
1 5/8 Cable o] No Inside Pole 89'-0' 12 No ice 0.00 0.82
1/2" Ice 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
) ) 4" Ice 0.00 0.82
Discrete Tower Loads
Description Face Offset Offsets:  Azimuth Placement ChAa CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft e i K
# °
_ L & N P
Platform Mount [LP 305-1] C None 0.0000 o4' Nolce  18.01 18.01 1.12
172" 23.33 23.33 1.35
Ice 28.65 28.65 1.58
1lce  39.29 39.29 2.05
2"lce  60.57 60.57 297
4" Ice
(2) DB9BOHB5E-M w/ A From Leg 6.00 0.0000 94' No Ice 4.04 3.62 0.03
Mount Pipe o 172" 4.50 448 0.06

RISATower Report - version 5.3.1.0



98 Ft Monopole Tower Structural Analysis
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Description Face Offset Offsets:  Azimuth
or Type Horz Adjustmen
Leg Lateral t
Vert
ft
ft o
ft
2'g"

HBX-6516DS-VTM w/ B From Leg 6.00 0.0000
Mount Pipe 0

BXA-80063/4CF w/ Mount B From Leg 6.00 0.0000

Pipe 0
2g"
(2) DB980OHB5E-M w/ c From Leg 6.00 0.0000
Mount Pipe 0
ogh
Platform Mount [LP 303-1] C None 0.0000

RR90-17-02DP w/ Mount A From Leg 6.00 0.0000
Pipe )
9"

RR90-17-02DP w/ Mount B From Leg 6.00 0.0000
Pipe o}
9"

RR90-17-02DP w/ Mount c From Leg 6.00 0.0000
Pipe o'
9"

Platform Mount [LP 301-1] C None 0.0000

(2) 7770.00 w/ Mount Pipe A From Leg 6.00 0.0000
6"

(2) LGP21401 A From Leg 6.00 0.0000
o

(2) LGP21903 A From Leg 6.00 0.0000

RISATower Report - version 5.3.1.0

“Placement

94'

94'

94

89’

89

89’

89'

83'

83’

83’

83'

1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
172"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
lce
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" ice
No lce
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice

Ciha
Front

4.95
5.87
8.05

3.60
4.00
4.43
5.37
7.36

5.40
5.84
6.30
7.24
9.26

4.04
4.50

5.87
8.05

14.66
18.87
23.08
31.50
48.34

4.59
5.09
5.58
6.59
8.73

4.59
5.09
5.58
6.59
8.73

4.59
5.09
5.58

8.73

30.10
40.80
51.50
72.90
115.70

6.12
6.63
7.13
8.16
10.36

1.29
1.45
1.61
1.97
2.79

0.27
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Page 8
CiAn Weight
Side
g K
5.22 0.11
6.74 0.22
10.00 0.55
3.24 0.03
3.91 0.06
4.56 0.10
5.91 0.20
8.88 0.50
3.42 0.03
4.02 0.07
4.64 0.1
5.92 0.23
8.93 0.56
3.62 0.03
4.48 0.06
5.22 0.1
6.74 0.22
10.00 0.55
14.66 1.25
18.87 1.48
23.08 1.71
31.50 2.18
48.34 3.10
3.32 0.03
4.09 0.07
4.78 0.11
6.23 0.22
9.31 0.56
3.32 0.03
4.09 0.07
478 0.11
6.23 0.22
9.31 0.56
3.32 0.03
4.09 0.07
478 0.11
6.23 0.22
9.31 0.56
30.10 1.59
40.80 2.03
51.50 2.47
72.90 3.35
115.70 5.11
4.25 0.06
5.01 0.10
5.71 0.16
7.16 0.29
10.41 0.66
0.23 0.01
0.31 0.02
0.40 0.03
0.61 0.05
1.12 0.14
0.18 0.01



98 Ft Monopole Tower Structural Analysis
Project Number 2009-70644, Application 89121, Revision 1

Description Face Offset Offsets:  Azimuth
or Type Horz  Adjustmen
Leg Lateral t
Vert

(2) 7770.00 w/ Mount Pipe B From Leg 6.00 0.0000
o
6"

(2) LGP21401 B  Fromleg  6.00 0.0000

(2) LGP21903 B Fromleg  6.00 0.0000

(2) 7770.00 w/ Mount Pipe  C From Leg 6.00 0.0000
6"

(2) LGP21401 C From Leg 6.00 0.0000
o

(2) LGP21903 c From Leg 6.00 0.0000
0

Platform Mount [LP 601-1] C None 0.0000

(2) LPA-80063/6CFx2 w/ A From Leg 6.00 0.0000
Mount Pipe 0

BXA-70063/6CFx2 w/ A From Leg 6.00 0.0000
Mount Pipe 0
o

BXA-185063/12CFx2 wf A From Leg 6.00 0.0000
Mount Pipe 0

RISATower Report - version 5.3.1.0

" Placement

83’

83

83

83'

83

83'

e7

67'

67'

67'

172"
Ice
1" Ice
2" ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" |ce
No Ice
1/2"
Ice
1" Ice
2" Ice
4" [ce
No ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" lce
4" Ice
No Ice
1/2"
Ice
1" Ice
2" lce
4" |Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" lce
No Ice
172"
Ice
1" Ice
2" lce
4" Ice
No Ice
172"
Ice
1" Ice
2" lce
4" Ice
No Ice
12"
ice
1" Ice
2" Ice
4" Ice

Front

Caha

November 04, 2009
CCI BU No 876399

Caha
Side

0.25
0.32
0.49
0.94

4.25

5.7
7.16
10.41

0.23
0.31
0.40
0.61
1.12

0.18
0.25
0.32
0.49
0.94

4.25
5.01
5.71
7.16
10.41

0.23

4.25

7.30
10.67

7 Weight

0.01
0.02
0.03
0.07

0.06
0.10
0.16
0.29
0.66

0.01
0.02
0.03
0.05
0.14

0.01
0.01
0.02
0.03
0.07

0.06
0.10
0.16
0.29
0.66

0.01
0.02
0.03
0.05
0.14

0.01
0.01
0.02
0.03
0.07

1.12
1.51

2.69
4.26

0.05
0.14

0.48
1.09

0.04
0.10
0.17
0.33
0.79

0.02
0.06
0.10
0.22
0.57
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98 Ft Monopole Tower Structural Analysis CCI BU No 876399
Project Number 2009-70644, Application 89121, Revision 1 Page 10
Description Face Offset Offsets:  Azimuth Placement Crha CaAn Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft f ig K
ft o
e Mo __ — —
(2) LPA-80063/6CFx2 w/ B From Leg 6.00 0.0000 67' Nolce  10.58 10.67 0.05
Mount Pipe 0 1/2" 11.24 11.93 0.14
0 Ice 11.87 12.91 0.24
1" Ice 13.16 14.92 0.48
2" Ice 15.87 19.16 1.09
4" Ice
BXA-70063/6CFx2 w/ B From Leg 6.00 0.0000 67’ No Ice 7.97 5.40 0.04
Mount Pipe -0 1/2" 8.61 6.55 0.10
o' Ice 9.22 7.41 0.17
1" Ice 10.46 9.18 0.33
2" Ice 13.07 12.93 0.79
4" Ice
BXA-185063/12CFx2 w/ B From Leg 6.00 0.0000 67' No Ice 4.77 4.25 0.02
Mount Pipe o' 12" 5.22 4.99 0.06
o' Ice 5.68 5.75 0.10
1" lce 6.62 7.30 0.22
2" lce 8.61 10.67 0.57
4" Ice
(2) LPA-80063/6CFx2 w/ o From Leg 6.00 0.0000 e7' Nolce  10.58 10.67 0.05
Mount Pipe o 1/2" 11.24 11.93 0.14
o' Ice 11.87 12.91 0.24
1" Ice 13.16 14.92 0.48
2" Ice 15.87 19.16 1.09
4" Ice
BXA-70063/6CFx2 w/ o From Leg 6.00 0.0000 67' No Ice 7.97 5.40 0.04
Mount Pipe o 12" 8.61 6.55 0.10
o Ice 9.22 7.41 0.17
1" Ice 10.46 9.18 0.33
2" lce 13.07 12.93 0.79
4" Ice
BXA-185063/12CFx2 w/ Cc From Leg 6.00 0.0000 67' No Ice 4.77 4,25 0.02
Mount Pipe o 172" 522 4.99 0.06
0 Ice 5.68 5.75 0.10
1" Ice 6.62 7.30 0.22
2" Ice 8.61 10.67 0.57
4" jce
Side Arm Mount [SO 701- A From Leg 0.00 0.0000 47 No Ice 0.85 1.67 0.07
1] o' 1/2" 1.14 2.34 0.08
0 Ice 1.43 3.01 0.09
1" lce 2.01 4.35 0.12
2" Ice 3.17 7.03 0.18
4" [ce
KS24019-L112A A From Leg 3.00 0.0000 47 No Ice 0.16 0.16 0.01
o 1/2" 0.22 0.22 0.01
2 fce 0.30 0.30 0.01
1" Ice 0.48 0.48 0.02
2" Ice 0.95 0.95 0.06
) 4" Ice _
B Load Combinations
Comb. Description
No. . ___
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
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Comb. Description
No.
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+lce+Temp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+ice+Temp
20 Dead+Wind 150 deg+lce+Temp
21 Dead+Wind 180 deg+ice+Temp
22 Dead+Wind 210 deg+lce+Temp
23 Dead+Wind 240 deg+ice+Temp
24 Dead+Wind 270 deg+lce+Temp
25 Dead+Wind 300 deg+ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service _ -
Maximum Reactions B
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
""""" e Comb. e o
Pole Max. Vert 14 26.59 -0.00 -0.00
Max. Hy 11 16.48 13.60 0.02
Max. H, 2 16.48 0.02 13.55
Max. M 2 947.53 0.02 13.55
Max. M, 5 951.68 -13.60 -0.02
Max. Torsion 5 0.06 -13.60 -0.02
Min. Vert 5 16.48 -13.60 -0.02
Min. Hy 5 16.48 -13.60 -0.02
Min. H, 8 16.48 -0.02 -13.55
Min. My 8 -947 .48 -0.02 -13.55
Min. M, 11 -951.47 13.60 0.02
Min. Torsion 11 -0.06 13.60 0.02
Compression Checks
Pole Design Data
Section Elevation Size L L, Kl F. A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in? K K P,
L1 98 - 82.7917 TP15.28x12x0.1875 15'2- 0 0.0 39.000 86717 -2.83 338.20 0.008
(1) 17/32"
L2 82.7917 - TP22.86x14.3838x0.25 39'11- o' 0.0 39.000 17.3653 -9.15 677.25 0.014
45.2917 (2) 1/32" )
L3 452917-0(3) TP32x21.6345x0.3125 48'8- 0 0.0 39.000 31.4300 -16.46 1225.77  0.013°
17/32"
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L

Pole Bending Design Data

]

" Section  Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. My Fox Fox Fox M, Toy Fuy Toy
ft kip-ft ksi ksi Fox kip-ft ksi ksi Fs,
T1 ~ 98-82.7917 TP15.28x12x0.1875 2413 9.331 39.000 0239 000 0000 39000 0.000
(1)
L2 82.7917 - TP22.86x14.3838x0.25  336.74 43.243 39.000 1.109 0.00 0000 39.000 0.000
45.2917 (2)
L3 452917-0  TP32x21.6345x0.3125  952.89 46.621 39.000 1.195 0.00  0.000 39.000 0.000
(3)
Pole Shear Design Data
Section ~ Elevation Size Actual  Actual  Allow. Ratio  Actual Actuai Allow. Ratio
No. v fv Fv fv T fvl th fvt
ft K ksi ksi F, kip-ft ksi ksi Fu
L1 98-827917 TP15.28x12x0.1875 320 0369 26.000 0028 0.00 0.000 26000 0.000
(1)
L2 82.7917 - TP22.86x14.3838x0.26 1165  0.671 26.000 0.052 0.00  0.000 26.000 0.000
45.2917 (2) :
L3 452917-0  TP32x21.6345x0.3125 13.63 0434 26000 0.033 006 0001 26.000 0.000
(3)
Pole Interaction Design Data ]
§é;tion: Elevation £iio Ratio Rgfib ‘Rz;% ' ﬁét}b Comb. Allow, Criteria
No. P Fox Foy fy f Stress Stress
ft P, Fox Fay F, Fu Ratio Ratio
T I1  98-827917  0.008 0.239 0.000 0.028 0.000 0.248 1.333 H1-3+VT
(1)
L2 82.7917 - 0.014 1.109 0.000 0.052 0.000 1.123 1.333 H1-3+VT
45.2917 (2)
L3 452917 -0 0.013 1.195 0.000 0.033 0.000 1.209 11333 H1-3+VT
(3)
Section Capacity Table ]
Section  Elevation Component Size Critical. P SF*Paiow % TPass
No. ft Type Element K K Capacity Fail
L1 '98-82.7917 Pole TP15.28x12x0.1875 1 283 450.82 186 Pass
L2 82.7917 - Pole TP22.86x14.3838x0.25 2 -9.15 902.77 84.2 Pass
452917
L3 452917 -0 Pole TP32x21.6345%0.3125 3 -16.46  1633.95 907 Pass
Summary
Pole (L3)  90.7 Pass
RATING =  90.7 Pass

RISATower Report - version 5.3.1.0
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A572-65

| Grade

0.4

2.0

44

6.8

Weight (K)

DESIGNED APPURTENANCE LOADING

in thickness with height.
. Deflections are based upon a 50 mph wind.

4
5. TOWER RATING: 90.7%
AXIAL
27K
MOMENT
SHEAR ;
3K 235 kip-ft
TORQUE 0 kip-ft
32 mph WIND - 1.0000 in ICE
AXIAL
K
i MOMENT
SHEA 953 Kip-ft
14K

TORQUE 0 kip-ft
REACTIONS - 80 mph WIND

TYPE | ELEVATION | TYPE ELEVATICI'
Platform Mount [LP 305-1] 94 (2) 7770.00 w/ Mount Pipe 83
(2) DB9BOHBSE-M w/ Mount Pipe 94 (2) LGP21401 83 R
HBX-6516DS-VTM w/ Mount Pipe 94 /(2) LGP21903 183
@XAB@ESMCFE(MOMI Pipe 94  Platform Mount nt [LP 601-1] 67
(2) DB9BOHBSE-M w/ Mount Pipe 94 (2) LPA-80063/6CFx2 w/ Mount Pipe |67
Platfol Mount [LP 303-1] 89  BXA-70063/6CFx2 w/ Mount Plpe 67
RRY0 )DP w/ Mount Pipe 89 ' BXA-185063/12CFx2 w/ Mount Pipe |67
RR90-17-02DP w/ Mount Pipe ‘89 (2) LPA-800B3/6CFx2 w/ Mount Pipe |67
RR90-17-02DP w/ Mount Pipe 89 BXA-70063/6CFx2 w/ Mount Plpe 67
Platiorm Mount [LP'3071717]7 ‘83 | BXA-185063/12CFx2 w/ Mount Plpe o7
(2) 7770.00 w/ Mount Pipe §3 .(2) LPA-80063/6CFx2 w/ 'Mount Pipe |67
(2) LGP21401 83 | BXA-70063/6CFx2 w/ Mount Pipe 67
(2) LGP21903 '83 BXA-185063/12CFx2 w/ Mount Pipe |67
(2) 7770.00 w/ Mount Pipe. 83 Side Arm Mount [SO 701-1] 47
(2) LGP21401 - 83 KS24019-L112A 47
(2) LGP21903 83

MATERIAL STRENGTH
| GRADE ] Fy | Fu | GRADE | Fy [ Fu j
|As72-65 B5ksi [80ksi
TOWER DESIGN NOTES

1. Tower is located in Hartford County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 32 mph basic wind with 1.00 in ice. Ice is considered to increase

IETS

[*" 2009-70644 BU# 876399 "E. Granby 4Q2000/Galassd

129 Greenwich Road | " Modification

Charlotte, NC 28211 |°"*" Crown Castle Internationa{P@*" b Ted Haild PP
Phone: (704) 522-1131 |°°%*" TIA/EIA-222-F [Date:11/04/09 _[Seale: NTS
FAX: (704) 522-1280__|Palh: 4 Dwg No. 4
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APPENDIX C
ADDITIONAL CALCULATIONS

RISA Tower Report - version 5.3.1.0



Industrial Engineering & Testing Services, P.C.
129 Greenwich Road

Charlotte, North Carolina 28211
Phone: (704) 522-1131 / Fax: (704) 522-1280
Web: www.I[ETS.com email: towerdata@iets.com

/ www.iets.com

Engineering Services

Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

TIARev F
Site Data Reactions
BU#: 876399 Moment: 953 ft-kips
Site Name: F E Granby 4Q2000-G Axial: 16 kips
App #: 89121 Shear; 14 kips
| Connection Type:| Bt " |
Anchor Rod Data |lf No stiffeners, Criteria: l AISC ASD]<-OnIy Applcable to Unstiffened Cases
Qty: 8
Diam: 2.25 in
Rod Material:] A615-J Anchor Rod Results Stiffened
Strength (Fu): 100 ksi Maximum Rod Tension: 141.0 Kips Service, ASD
Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle: 40 in Anchor Rod Stress Ratio: 72.3% Pass
Plate Data
Diam: 46 in Base Plate Results Shear Check Only [  Stiffened
Thick: il in Base Plate Stress: 8.1 ksi Service, ASD
Grade: 60 ksi Allowable Plate Stress: 32.0 ksi 0.75*Fy*ASIF
Single-Rod B-eff:|  12.70 [in Base Plate Stress Ratio: 25.2% Pass Y.L. Length:
N/A, Roark
Stiffener Data (Welding at both sides)
Config: 3 - Stiffener Results
Weld Type: Fillet Horizontal Weld : 65.8% Pass
Groove Depth: 0.25 <-- Disregard Vertical Weld: 21.9% Pass
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fo/Fb+(fv/Fv)A2: 12.3% Pass
Fillet H. Weld: 0.375 [in Plate Tension+Shear, ft/Ft+(fv/Fv) 2: 51.0% Pass
Fillet V. Weld: 0.375 [in Plate Comp. (AISC Bracket): 52.2% Pass
Width: 6 in
Height: 18 in Pole Results
Thick: 0.5 in Pole Punching Shear Check: 7.1% Pass

Notch: 0.75 in
Grade: 50 ksi
Weld str.: 70 ksi

Pole Data
Diam: 32 in
Thick:] 0.3125 [in

Grade: 65 ksi

# of Sides: 18 "0" IF Round
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

Stress Increase Factor
ASIF:| 1.333 |

*0 =none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

CClplate 1.1 - Circular Base F 1.1, Effective September 21, 2009 Analysis Date: 11/4/2009



Company : Industrial Engineering & Testing Serv. November 4, 2009
Designer : TH

Job Number : 2009-70644. BU 876399 FE Granby Galasso Checked By:
Sketch
6 £t s
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W ‘ 60 in
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i d )
| "
I.
o ~
Z |9 -
| D
Dt 1C
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Details
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B i S——
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X Dir. Steel: 5.89 in> (min)(8,#8)
Z Dir. Steel: 6.02 in> (min)(8 #8)

Bottom Rebar Plan
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X Dir. Steel: 9.42 in* (min)(12 #8)
Z Dir. Steel: 9.42 in® (min)(12 #8)
Top Rebar Plan

RISAFoot Version 2.0 [N:\2009-70600 Thru 70699\2009-70644 MP 876399 FE Granby Galasso (Mods)\Cal®2G8%70644 8763



Company : Industrial Engineering & Testing Serv. November 4, 2009

Designer : TH
Job Number : 2009-70644. BU 876399 FE Granby Galasso Checked By:

—____—_———_“_—“——_a

Geometry, Materials and Criteria

Length A7 ft eX :0in Gross Allow. Bearing  :4000 psf Steel fy :60 ksi
Width A7 ft eZ :0in Concrete Weight 1145 pcf Minimum Steel :.0018
Thickness :36 in pX :60in Concrete f'c 14 ksi Maximum Steel :.0075
Height :36 in pZ :60in Design Code :ACI 318-02
Footing Top Bar Cover :3.5in Overturning Safety Factor :1.5 Phi for Flexure :0.9
Footing Bottom Bar Cover :3.5in Coefficient of Friction :0.3 Phi for Shear  :0.75
Pedestal Longitudinal Bar Cover :1.5 in Passive Resistance of Soil  :0 k Phi for Bearing :0.65
Loads

P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Overburden (psf)
DL 16 | ¥ R
WL 14 953 |

+QOver
P otV ‘m G G+M])( @Mz LY
A D B e D e A D

RISAFoot Version 2.0 [N:\2009-70600 Thru 70699\2009-70644 MP 876399 FE Granby Galasso (Mods)\CalB\2§e 270644 8763



Company

Designer : TH

Job Number : 2009-70644.

: Industrial Engineering & Testing Serv.

BU 876399 FE Granby Galasso

November 4, 2009

Checked By:

Soil Bearing
Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio
ASCE 2.4.11 1DL 4000 870.554 (A) .218
ASCE 2.4.1-2 1DL+1LL 4000 870.554 (A) .218
ASCE 2.4.1-3a | 1DL+1WL 4000 2253.49 (A) 563
ASCE 2.4.1-3b | 1DL+.7EL 4000 870.554 (A) 218
ASCE 2.4.1-3¢c | 1DL+.75LL+.75WL 4000 1824.16 (A) 456
ASCE 2.4.1-3d | 1DL+.75LL+.7EL 4000 870.554 (A) 218

D (]

1DL
QA: 870.554 psf
QB: 870.554 psf

A

D

1DL+1LL

QA: 870.554 psf
QB: 870.554 psf

D c

1DL+1WL
QA: 2253.49 psf
QB: 2253.49 psf

D

Cc

1DL+.7EL
QA: 870.554 psf
QB: 870.554 psf

D o

1DL+.75LL+.75WL
QA: 1824.16 psf
QB: 1824.16 psf

QC: 870.554 psf QC: 870.554 psf QC: 0 psf QC: 870.554 psf QC: 0 psf
QD: 870.554 psf QD: 870.554 psf QD: 0 psf QD: 870.554 psf QD: 0 psf
NAZ:-1in NAZ: -1 in NAZ:-1in NAZ: -1 in NAZ: -1 in
NAX:-1 in NAX:-1in NAX:157.616 in NAX:-1 in NAX:194.712 in
A B
D C
1DL+.75LL+.7EL
QA: 870.554 psf
QB: 870.554 psf
QC: 870.554 psf
QD: 870.554 psf
NAZ:-1in
NAX:-1 in
Footing Flexure Design (Bottom Bars)
Description Categories and Factors Mu-XX (k-ft)  Z Dir As (inz) Mu-ZZ (k-ft) X Dir As (inz)
[ ACI19-1 [ 1.4DL+1.7LL [ 39.838 [~ AR ] 39.838 | 277 ]
Footing Flexure Design (Top Bars)
Description Categories and Factors Mu-XX (k-ft)  Z Dir As (inz) Mu-ZZ (k-ft) X Dir As (inz)
[ SW+OVER | 1SW+10VER | 208.022 | 1.447 ] 247.86 | 4795 |
Footing Shear Check
Two Way (Punching) Vc: 2979.12k One Way (X Dir. Cut) Vc 825.734 k One Way (Z Dir. Cut) Vc: 825.734 k
Punching X Dir. Cut Z Dir. Cut
Description Categories and Factors Vu(k) Vu/@zVec - Vu(k) Vu/gVe  Vu(k) Vu/zVe
[ ACI19-1 | 1.4DL+1.7LL | 29973 [.013] 7377 [.012 [ 7377 [.012]

RISAFoot Version 2.0 [N:\2009-70600 Thru 70699\2009-70644 MP 876399 FE Granby Galasso (Mods)\Cal®2G63-70644 8763



Company

Designer : TH

Job Number : 2009-70644.

. Industrial Engineering & Testing Serv.

November 4, 2009

BU 876399 FE Granby Galasso Checked By:

%

Concrete Bearing Check (Vertical Loads Only)

Bearing Bc: 24480 k
Description Categories and Factors Bearing Bu (k)  Bearing Bu/#Bc
[ ACI9-1 | 1.4DL+1.7LL | 37.625 | 002 |

Overturning Check (Service)

Description Categories and Factors ~ Mo-XX (k-ft) Ms-XX (k-ft) Mo-ZZ (k-ft) Ms-zZ (k-ft) OSF-XX OSF-zZz
ASCE 2.4.11 1DL 0 2138.52 0 2138.52 NA NA
ASCE 2.4.1-2 1DL+1LL 0 2138.52 0 2138.52 NA NA
ASCE 2.4.1-3a | 1DL+1WL 0 2138.52 1037 2138.52 NA 2.062
ASCE 2.4.1-3b | 1DL+.7EL 0 2138.52 0 2138.52 NA NA |
ASCE 2.4.1-3c | 1DL+.75LL+.75WL 0 2138.52 771.75 2138.52 NA 2,75
ASCE 2.4.1-3d | 1DL+.75LL+.7EL 0 2138.52 0 2138.52 NA NA |

Mo-XX: Governing Overturning Moment about AD or BC
Ms-XX: Governing Stablizing Moment about AD or BC
OSF-XX: Ratio of Ms-XX to Mo-XX

Sliding Check (Service)

Description Categories and Factors Va-XX (k) Vr-XX (k) Va-ZZ (k) Vr-ZZ (k) SR-XX SR-zZZ
ASCE 2.4.1-1 1DL 0 75.477 0 75.477 NA NA |
ASCE 2.4.1-2 1DL+1LL 0 75.477 0 75.477 NA NA
ASCE 2.4.1-3a | 1DL+1WL 14 75.477 0 75.477 5.391 NA
ASCE 2.4.1-3b | 1DL+.7EL 0 75.477 0 75.477 NA NA
ASCE 2.4.1-3c_ | 1DL+.75LL+.75WL 10.5 75.477 0 75.477 7.188 NA
ASCE 2.4.1-3d | 1DL+.75LL+.7EL 0 75.477 0 75.477 NA NA

Va-XX: Applied Lateral Force to Cause Sliding Along XX Axis
Vr-XX: Resisting Lateral Force Against Sliding Along XX Axis
SR-XX: Ratio of Vr-XX to Va-XX

RISAFoot Version 2.0
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Martin, David C.

From: Dan Goule Dai:‘vouIet@csquaredsystems.com]
Sent: Wednésday, December 23, 2009 12:39 PM
To: artin, David C.

Subject: RE: East Granby/numbers

Attachmengs: AlphaExMPxeérpt_Adjusted.xls
.\\'/ J
David,

The differences between the formulas used in your attachment and the one we are using for the Verizon antennas are
as follows:

In your formula you are using:

. ground reflection factor of 1.6
. Antenna centerline of 67 (not accounting for the height in (feet) of the average person (6 Ft.)
. No off-beam attenuation loss for the antenna pattern adjustment

In the formulas we used:

. ground reflection factor of 2

. a 6’ adjustment to account for the height of the average person (bringing the antenna centerline
down to 61’ for the radius used in the denominator

. an ERP adjustment factor of -10

You will note that if you add the 6" height of an individual and remove the .64 (the residual difference between using a
ground reflection factor of 1.6 as opposed to a ground reflection factor of 2.0 in the numerator) the resulting power
density is 0.3381, or 33.81%MPE. If you then factor the total ERP by -10 the result is 3.38%.

For the sake of discussion, | have modified the formula in the attached file to include the antenna pattern adjustment.
Note that | have not changed the values you are using for ground reflection or the radius.

Please call me if you would like to discuss this further or run through the equation variations over the phone.

Regards,

Dan Goulet

C Squared Systems, LLC
920 Candia Road
Manchester, NH 03109
PCS: 978 204-4895
Office: 603 657-9702

From: Martin, David C. [mailto:David.C.Martin@po.state.ct.us]
Sent: Wednesday, December 23, 2009 10:25 AM

To: Dan Goulet

Subject: East Granby numbers

Attached is a copy of my spreadsheet for the east granby site we've been discussing.

<<AlphaExMPxcerpt.xls>>

12/28/2009



