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

December 21, 2012

Melanie Howlett

HPC Wireless Services

46 Mill Plain Road, Floor 2
Danbury, CT 06811

RE:  EM-CING-168-121205A — New Cingular Wireless PCS, LLC notice of intent to modify
an existing telecommunications facility located at 86 Minortown Road, Woodbury,
Connecticut.

Dear Ms. Howlett:

The Connecticut 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 with the following conditions:

e Prior to antenna installation, the tower modifications identified in the Structural
Modification Report prepared by Paul J. Ford and Company dated November 19, 2012,
and stamped by Joseph Jacobs shall be implemented; and

e Not more than 45 days following completion of the antenna installation, a signed letter
fromra Professional Engineer duly licensed in the State of Connecticut shall be submitted
to the Council to certify that the recommended modifications have been completed and
the tower does not exceed 100 percent of the post-construction structural rating.

* Any deviation from the proposed modification as specified in this notice and supporting
materials with Council shall render this acknowledgement invalid,;

e Any material changes to this modification as proposed shall require the filing of a new
notice with the Council;

e Not more than 45 days after completion of construction, the Council shall be notified in
writing that construction has been completed; ,

e The validity of this action shall expire one year from the date of this letter; and

» The applicant may file a request for an extension of time beyond the one year deadline
provided that such request is submitted to the Council not less than 60 days prior to the
expiration; '

The proposed modifications including the placement of all necessary equipment and shelters
within the tower compound are to be implemented as specified here and in your notice dated
December 3, 2012 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
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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. Thank you for your attention
and cooperation.

Very truly yours,

Linda Roberts
Executive Director

LR/CDM/cm

c: The Honorable Gerald D. Stomski, First Selectman, Town of Woodbury
Donna Suszynski, Land Use Admin: Asst., Town of Woodbury
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Attn: Ms. Linda Roberts, Executive Director

Re: New Cingular Wireless PCS, LLC — Exempt Modification
86 Minortown Road, Woodbury

Dear Ms. Roberts:

This letter and attachments are submitted on behalf of New Cingular Wireless PCS, LLC
(“AT&T”). AT&T is making modifications to certain existing sites in its Connecticut system in order to
implement LTE technology. Please accept this letter and attachments as notification, pursuant to Section
16-50j-73 of the Regulations of Connecticut State Agencies (“R.S.C.A.”), of construction that constitutes
an exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2). In compliance with R.C.S.A.
Section 16-50j-73, a copy of this letter and attachments is being sent to the First Selectman of the Town
of Woodbury.

AT&T plans to modify the existing wireless communications facility owned by Crown Castle and
located at 186 Minortown Road, Woodbury (coordinates 41°-34°-04.79” N, 73°-10°-46.85” W). Attached
are a compound plan and elevation depicting the planned changes, and documentation of the structural
sufficiency of the structure to accommodate the revised antenna configuration, subject to modifications
detailed in the attached structural documentation. Also included is a power density report reflecting
the modification to AT&T’s operations at the site.

The changes to the facility do not constitute a modification as defined in Connecticut General
Statutes (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the facility will not
be significantly changed. Rather, the planned changes to the facility fall squarely within those activities
explicitly provided for in R.C.S.A. Section 16-50j-72(b)(2).

1. AT&T will add three (3) LTE panel antennas and add one (1) surge arrestor on new pipe
mounts to the existing T-arms at a centerline height of approximately 78°. Six (6) RRUS (remote
radio units) will be attached to the Pole at a centerline height of approximately 76°. AT&T will
also place DC power and fiber runs from the equipment to the antennas along the existing coaxial
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cable run. These changes will not extend the height of the approximately 110° structure.

2 AT&T will place related equipment in the existing Equipment Shelter, and will also
mount a new GPS antenna to the existing Equipment Shelter. These changes will be within the
existing compound and will have no effect on the site boundaries.

3. The proposed changes will not increase the noise level at the existing facility by six (6)
decibels or more. The incremental effect of the proposed changes will be negligible.

4. The changes to the facility will not increase the calculated “worst case” power density for
the combined operations at the site to a level at or above the applicable standard for uncontrolled
environments as calculated for a mixed frequency site. As indicated on the attached report
prepared by C Squared Systems, LLC, AT&T’s operations at the site will result in a power
density of approximately 5.29%; the combined site operations will result in a total power density
of approximately 45.03%.

Please contact me by phone at (203) 610-1071, or by e-mail at mjhowlett@optonline.net with

questions concerning this matter. Thank you for your consideration.

Respectfully yours,

// /el

Melanie/J.

Attachments

cC:

Honorable Jeremy Stomski, First Selectman, Town of Woodbury
Raymond A. Hardisty (underlying property owner)
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C Squared Systems, LLC
65 Dartmouth Drive, Unit A3

Auburn, NH 03032
ystems

support@csquaredsystems.com

Calculated Radio Frequency Emissions

at&t

CT1168
(Woodbury — Minortown Road)
186 Minortown Road, Woodbury, CT 06798

November 29, 2012
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to
the existing AT&T antenna arrays mounted on the monopole tower located on 186 Minortown Road in Woodbury, CT. The
coordinates of the tower are 41° 34' 4.76" N, 73° 10' 46.82 W.

AT&T is proposing the following modifications:
1) Install three multi-band (700/850/1900/2100 MHz) antennas for their LTE network (one per sector).

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.

CT1168 1 November 29, 2012
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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

2

Power Density =( ]x Off Beam Loss

47z x R
Where:

EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = " +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 pattern

These calculations assume that the antennas are operating at 100 percent capacity and power, and that all channels are
transmitting simultaneously. Obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into
account. The calculations assume even terrain in the area of study and do not take into account actual terrain elevations
which could attenuate the signal. As a result, the predicted signal levels reported below are much higher than the actual
signal levels will be from the finished modifications.

CT1168 2 November 29, 2012
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4. Calculation Results

Table 1 below outlines the power density information for the site. Because the proposed AT&T antennas are directional in
nature, the majority of the RF power is 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 the proposed AT&T antennas. The calculated results for AT&T in
Table 1 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antennas.

Antenna| Operating |Number| ERPPer | Power
Carrier Height | Frequency | of |Transmitter| Density | Limit | %MPE
(Feet) | (MHz) | Trams. | (Watts) |(mw/cm’)

Cingular 80 860 6 296 00998 | 05867 | 17.01%
Cingular 80 1930 3 427 00720 | 1.0000 | 7.20%
Sprint 100 1962.5 11 2495 00987 | 1.0000 | 987%
Verizon PCS 108 1970 11 269 00912 | 10000 | 9.12%
Verizon cellular 108 869 9 269 00746 | 05793 | 1288%
Verizon AWS 108 2145 1 670 00207 | 1.0000 | 207%
Verizon LTE 108 698 1 877 00270 | 04653 | 581%
AT&T UMTS 78 880 2 565 00067 | 05867 | 1.14%
AT&T UMTS 78 1900 2 875 00103 | 10000 | 1.03%
AT&TLTE 78 734 1 1313 00078 | 04893 | 159%
AT&T GSM 78 880 1 283 00017 | 05867 | 0.29%
AT&T GSM 78 1900 4 525 00124 | 10000 | 124%

Total | 45.03%

Table 1: Carrier Information’ 23

! The existing CSC filing for Cingular should be removed and replaced with the updated AT&T technologies and values provided in Table 1.
The power density information for carriers other than AT&T was taken directly from the CSC database dated 7/26/2012. 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.

? In the case where antenna models are not uniform across all 3 sectors for the same frequency band, the antenna model with the highest gain
was used for the calculations to present a worse-case scenario.

? Antenna height listed for AT&T is in reference to the Paul J. Ford and Company Structural Analysis dated November 19, 2012.

CT1168 3 November 29, 2012
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5. Conclusion

The above analysis verifies that emissions from the existing site will be below the maximum power density levels as
outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Even when using conservative methods, the cumulative power
density from the proposed transmit antennas at the existing facility is well below the limits for the general public. The
highest expected percent of Maximum Permissible Exposure at ground level is 45.03% of the FCC limit.

As noted previously, 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
modifications.

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/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01.

November 29, 2012

Fd
Daniel L. Goulet—" Date
C Squared Systems, LLC

CT1168 4 November 29, 2012
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Attachment A: References

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

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

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

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

(A) Limits for Occupational/Controlled Exposure4

Frequency Electric Field =~ Magnetic Field

Power Density (S) Averaging Time
(}?\j}r}l{% Str?{l/%tn}:)(E) Str?g%tn};)(E) (mW/cm?) [EP, [H) or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£%)* 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
(I?\?[?—Igze) Strigg/,’tn}:)(E) Str?/r;%tn}:)(E) (mW/cm*) |E/%, [H? or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/£%)* 30
30-300 27.5 0.073 0.2 30
300-1500 - - /1500 30
1500-100,000 - - 1.0 30

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

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

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.

> 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.

CT1168 6 November 29, 2012




Plane-wave Equivalent Power Density
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Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)

CT1168 7 November 29, 2012



Systems

Attachment C: AT&T Antenna Data Sheets and Electrical Patterns

700 MHz .

Manufacturer: KMW

Model #: AM-X-CD-16-65-00T-RET i
Frequency Band: 698-806 MHz |
Gain: 13.4dBd o _ o 5,
Vertical Beamwidth: 12.3° ' ,'
Horizontal Beamwidth: 65° ' :
Polarization: Dual Slant + 45° e
SizeLxWxD: 72.0°x11.8°x5.9”
850 MHz . r
Manufacturer: Powerwave
150 31

Model #:  7770.00
Frequency Band: 824-896 MHz
Gain: 11.5dBd
Vertical Beamwidth: 15°
Horizontal Beamwidth: 82°
Polarization: Dual Linear + 45° ik : , oe B -
SizeLxWxD: 55.0°x11.0”x5.0” :

i ol DL T L A

i

1900 MHz "

AT h 4l

Manufacturer: Powerwave
Model #:  7770.00
Frequency Band: 1850-1990 MHz
Gain: 13.4 dBd
Vertical Beamwidth: 7°
Horizontal Beamwidth: 86°

Polarization: Dual Linear + 45° o : Ty %
SizeLxWxD: 55.0°x11.0”x5.0”

e - LU Wl e W

CT1168 8 November 29, 2012



PAUL J. FORD AND COMPANY
STRUCTURAL ENGINEERS
250 East Broad Street = Suite'1500 ¢ Columbus, Ohlo 43215-3708

Date: November 18, 2012

Ben Goodhart

Crown Castle USA Inc.

3530 Toringdon Way, Suite 300
Charlotte, NC 28277

(704} 405-6545

Subject: Structural Modification Report

Carrier Designation: AT&T Mobility Co-Locate

Carrier Site Number:
Carrier Site Name:

Paul J. Ford and Company

250 East Broad Street, Suite 1500
Columbus, Ohio 43215

(614) 221-6679
kthorpe@pjfweb.com

CT1188
Woodbury Minor Town Rd

Crown Castle Designation: Crown Castle BU Number: 876405
Crown Castle Site Name: WOODBURY NORTH
Crown Castle JDE Job Number: 199134
Crown Castle Work Order Number: 550981

Engineering Firm Designation: Paul J. Ford and Company Project Number: 37512-1596 BP

Site Data: 186 MinorTown, WOODBURY, Litchfield County, CT

Latitude 47° 34'4.79", Longitude -73° 10’ 46.85"
110 Foot -~ Monopole Tower

Dear Ben Goodhart,

Paul J. Ford and Company 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 501928, in

accordance with application 157751, 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:

LC4.7: Modified Structure w/ Existing + Reserved + Proposed Equipment
Note: See Table | and Table Il for the proposed and existing/reserved loading, respectively.

Sufficient Capacity

The structural analysis was performed for this tower in accordance with the requirements of the 2005
Connecticut Building Code and the 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, 28.1 mph with 1 inch ice thickness

and 50 mph under service loads.

Al 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 Paul J. Ford and Company 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:

SVoF, ......l‘gc'i”f
S,
Kyle Thorpe, ET. W e %, _g fg*;
Structural Engineer % EPP ©ie S
24»"‘ No. PEN 22731 PGS
tnxTower Report - version 6.0.3.0 % ?%\ o{/ ENS?—“ é"\s‘
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110 Ft Monopole Tower Structural Analysis
Project Number 37512-1596 BP, Application 157751, Revision 1
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Project Number 37512-1596 BP, Application 157751, Revision 1 Page 3

1) INTRODUCTION

This tower is a 110 ft Monopole tower designed by ENGINEERED ENDEAVORS, INC. in April of 2003.
The tower was originally designed for a wind speed of 85 mph per TIA/EIA-222-F. The tower has been modified
muitiple times in the past to accommodate additional loading.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of the 2005
Connecticut Building Code and the 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, 28.1 mph with 1 inch ice thickness
and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Center
Mounting Lim? Nul:fber Antenna Antenna Model ’:;j :'ebe(::lr Il:.?r?: Note
Level (ft) Ele\(lfatl;lon Antennas Manufacturer Lines |Size (in)
- 1 | kmw  |AM-X-CD-14-65-00T-RET w/ | I
- [communications|  Mount Pipe
78.0 78.0 O kmw AM-X-CD-16-65-00T-RETw/| 2(E) 38
; 2 . ; 1@ . 38 X
| communications,  MountPipe | | o
i 1 | raycap | DC6-48-60-18-8F %
f i RR ‘
760 760 6 ’ » ~ ericsson | - RF 7US_11 7 7 ] ) ) )
7 ”1 i tower mounts | Side Arm Mountr[SO 102-3] |

tnxTower Report - version 6.0.3.0
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110 Ft Monopole Tower Structural Analysis CCI BU No 876405
Project Number 37512-1596 BP, Application 157751, Revision 1 Page 4
Table 2 - Existing and Reserved Antenna and Cable Information
Center
Mounting Line Number Antenna Number F(:,\ed
Level (ft) | Elevation of Manufacturer Antenna Model of Feed | Line [Note
(ft) Antennas Lines |Size (in)
- 1| antel  [BXA-B0080/4CF w/ Mount Pipe | LT
| : DB932DGY0E-M w/ Mount - - 3
3 | decibel
| | Pipe
BXA—171063 8BF-2 w/ Mount %,
1 : antel !
[ o 7 Plpe B :,
5 antel BXA-171085-8BF-EDIN-2 w/
110.0 ’ | Mount Pipe ‘
108.0 BXA-70063/6CF-2 w/ Mount = - - 2
3 antel .
! Plpe
BXA-80063/4CFx5 w/ Mount |
1 j antel !
‘ T P|pe
6 | rfscelwave | FDYR6004/2C-3L
_ 2 antel [BXA—80080/4CF w/ Mount Pipe 12 () 1-5/8 1
;108.0 1 ‘tower mountsﬂ - T-Am Mount [TA 602-3]
- 102.0 6 decibel 1 DB980F90E-M w/ Mount Plpe ' 6 (I,) 1-5/8 3
3 ' alcatel Iucent f 1900MHz RRH (65MHz)
3 ! alcatel lucent [ 800 EXTERNAL NOTCH
i FILTER
3 .alcatel lucent | - 800MHZ RRH
1000 oo 9  riscelwave | ACU-A20-N 3() 114 2
' APXV9ERR1 8-C-A20 w/ Mount
1 t rfs celwave Pi
L ipe
| APXVSPP18— -A20 w/ Mount
2 i rfs celwave Pi
7 ! ipe
» 1 i tower mounts [ Platform Mount [LP 403-1] | - - 1
12 * lgp te[ecom ! TMA-DD 1900
78.0 78.0 ~ powerwave ! 7770.00 w/ Mount Pipe 12() 158 1
- [technologues r
1 ltower mounts T-Arm Mount [TA 602- 3]
) 1 | KS2401 2A
50.0 51.0 [ Iucent ! S24019-1.11 1) 12 1
50.0 1 tower mounts | Pipe Mount [PM 601-1]
Notes o '
1) Existing Equipment
2) Reserved Equipment
3) Equipment To Be Removed — Not included in this Report

Coax to be mounted externaily and exposed to the wind. See coax layout in Appendix B.
Coax to be mounted internally and shielded from the wind. See coax layout in Appendix B.

tnxTower Report - version 6.0.3.0
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110 Ft Monopole Tower Structural Analysis CCI BU No 876405
Project Number 37512-1596 BP, Application 157751, Revision 1 Page 5
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS | Clarence Welti, 03/20/03 2158106  CCISITES
4-POST-MODIFICATION ! o N
| N SPECTI ON TEP, 301 7?25, 12/06/05 1956156 CCISITES
4-TOWER FOUNDATION ;
DRAW'N,G,_S/DES,I,GN/SPECS EEI, 11560, 04/24/03 1613643 | CCI$ITES
4-TOWER MANUFACTURER i
,DRAWI,NGS o EEI, 11560, 04/21/03 1614551 f CCISITES
4-TOWER REINFORCEMENT | ' L e
DESIG_N/DRAW_INGS/DATA | PJF, 417708-0085, 07/24/08 2177138 ; CCISITES
4-POSTMODIFICATION | Reliapole, 11/14/2012 3373272 | CCISITES

INSPECTION

3.1) Analysis Method

tnxTower (version 6.0.3.0), 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) Monopole was reinforced in conformance with the referenced modification drawings.
5) The Semaan base plate stiffeners were found to be failing per CCI ID# 3373272 and, therefore,

were not considered in this analysis.

6) Monopole will be reinforced in conformance with the attached proposed modification drawings.

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

tnxTower Report - version 6.0.3.0
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Project Number 37512-1596 BP, Application 157751, Revision 1 Page 6

4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)

Section Component . Critical SF*P_allow % .
No. Elevation (ft) Type Size Element P (K) (K) Capacity Pass / Fail
L1 110-9858 | Pole | TP14.978x12.7x0.1875 | 1 | -356 | 457.60 | 260 | Pass
L2 |9858-79.33,  Pole | TP18.8141x14.978x0.1875 | 2 | 455 | 57629 | 719 |  Pass
L3 179.33-47.21 Pole | TP25.215x18.8141x0.4204 | 3 | 973 | 1500.89 | 625 |  Pass
L4 47.21-14.83 | Pole | TP312941x23.6420x0.4258 | 4 -1590 | 1959.59 | 741 |  Pass
L5 | 14.83-13.83 Pole §TP31.4934x31.2941xo.5356§ 5 | 1612 | 225330 | 664 |  Pass
L6 | 13.83-6 Pole | TP33.0541x31.4934x0.4415 | 6 | -17.58 | 209846 | 742 |  Pass
L7 | 6-3.3333 | Pole | TP33.5856x33.0541x0.5253 | 7 | -18.16 | 2360.77 | 676 |  Pass
L8 | 33333-0 |  Pole | TP34.25x33.5856x0.4279 | 8 | -1880 | 210647 | 771 |  Pass
Summary.
! x { ; 1 Pole (L8) f 774 Pass
| ’ Rating= | 77.1 Pass
Table 5 - Tower Component Stresses vs. Capacity - LC4.7
Notes Component Elevation (ft) % Capacity Pass / Fail
1 | AnchorRods |  ©O0 | 573 | Pass
1 | Base Plate i 0 88.7 : Pass
| F i ‘ f
1 Base Foundation i 0 47.2 : Pass
: Steel ; !
1 | Base Foundation | 0 82.6 | Pass
. Soil Interaction ;
Structure Rating (max from all components) = 88.7%
1) See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity

consumed.
4.1) Recommendations

See attached proposed modification drawings, dated 11/19/2012.
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TNXTOWER OUTPUT

November 19, 2012
CCI BU No 876405
Page 7

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 Litchfield 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 28 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

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

considered.
Tapered Pole Section Geometry
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in in i
L1 110.00-98.58 11.42 0.00 18 12.7000  14.9780 0.1875 0.7500 A572-65
(65 ksi)
L2 98.58-79.33 19.25 0.00 18 14.9780  18.8141 0.1875 0.7500 A572-65
(65 ksi)
L3 79.33-47.21 32.12 3.67 18 18.8141 25.2150 0.4204 1.6814  Reinf 58.45 ksi
(58 ksi)
L4 47.21-14.83 36.05 0.00 18 23.6429  31.2941 0.4258 1.7032 Reinf 58.73 ksi
(59 ksi)
L5 14.83-13.83 1.00 0.00 18 31.2941 31.4934 0.5356 2.1425 Reinf 53.53 ksi
(54 ksi)
L6 13.83-6.00 7.83 0.00 18 31.4934  33.0541 0.4415 1.7660 Reinf 57.41 ksi
(57 ksi)
L7 6.00-3.33 2.67 0.00 18 33.0541 33.5856 0.5253 2.1012 Reinf 53.55 ksi
(54 ksi)
L8 3.33-0.00 3.33 18 33.5856  34.2500 0.4279 1.7115  Reinf 57.33 ksi
(57 ksi)
Tapered Pole Properties
Section  Tip Dia. Area 1 r C /(o3 J 1Q w w/i
in in? in’ in in in® in’ in in
L1 12.8959 7.4465 147.2916  4.4419 6.4516 22.8302 2947770  3.7240 1.9052 10.161
15.2091 8.8022 2432732 52506 7.6088 31.9725 486.8664 4.4019 2.3061 12.299
L2 15.2091 8.8022  243.2732  5.2506 7.6088 31.97256 486.8664 4.4019 2.3061 12.299
19.1044  11.0852 4859018 6.6125 9.5576 50.8394 972.4430 5.5436 2.9813 15.9
L3 19.1044 245414 1049.0061 6.5298 9.5576  109.7565 2099.3925 12.2730 2.5715 6.117
256040 33.0816 2569.4441  8.8021 12.8092 200.5933 5142.2692 16.5439 3.6980 8.797
L4 247986  31.3777 2136.8558 8.2421 12.0106 177.9141 4276.5234 15.6918 3.4117 8.013
31.7768  41.7181 5022.1227 10.9582 15.8974 315.9086 10050.853 20.8630 47584 11.175
7
L5 31.7768 52.2921 6250.3251 10.9192 15.8974 393.1667 12508.874 26.1510 4.5650 8.523

tnxTower Report - version 6.0.3.0
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110 Ft Monopole Tower Structural Analysis CC! BU No 876405
Project Number 37512-1596 BP, Application 157751, Revision 1 Page 8
Section  Tip Dia. Area ! r C Ic J 1Q w wit
in in’ in’ in in in’ in’ in’ in
5
31.9792 52.6310 6372.6237 10.9900 15.9986 398.3227 12753.632 26.3205 4.6001 8.588
7
L6 31.9792  43.5147 5300.8930 11.0234 15.9986 331.3338 10608.761 21.7615 4,7658 10.794
0]

33.5640 457017 6141.0126 11.57756 16.79156 365.7221 12290.105 22.8552 5.0405 11.416

7
L7 33.5640  54.2343 7250.1540 11.5477 16.7915 431.7759 14509.848 27.1223 4.8930 9.315

0
34.1037 551205 7611.4021 11.7364  17.0615 446.1159 15232.819 27.5655 4.9866 9.493
4
L8 341037  45.0312 6254.9052 11.7710 17.0615 366.6096 12518.040 22.5199 5.1580 12.055
8
34.7784 45.9335 6638.4829 12.0069 17.3990 381.5439 13285.700 22.9711 5.2749 12.328
8
Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt  Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
ft ft? in in in
L1 110.00- 1 1 1
98.58
1.2 98.58- 1 1 1
79.33
1.3 79.33- 1 1 1
47.21
L4 47.21- 1 1 1
14.83
L5 14.83- 1 1 1
13.83
L6 13.83-6.00 1 1 1
L7 6.00-3.33 1 1 1
L8 3.33-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow  Component Placement Total Cafa Weight
or Shield Type Number
Leg ft it pif
LDF7-50A(1-5/8") o] No Inside Pole 108.00 - 0.00 12 No Ice 0.00 0.82
112" ice 0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
HB114-1-0813U4-M5J( C No  CaAa (Out Of 100.00 - 0.00 2 No Ice 0.00 1.20
11/4") Face) 1/2" Ice 0.00 245
1" Ice 0.00 4.30
2" Ice 0.00 9.85
4" Ice 0.00 28.27
HB114-1-0813U4-M5J( C No CaAa (Out Of 100.00 - 0.00 1 No Ice 0.15 1.20
1 1/4") Face) 1/2" Ice 0.25 2.45
1" Ice 0.35 4.30
2" Ice 0.55 9.85
4" Ice 0.95 28.27
LDF7-50A(1-5/8") C No Inside Pole 78.00 - 0.00 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
FB-L98B-002-75000( C No Inside Pole 78.00 - 0.00 1 No Ice 0.00 0.06
3/8") 112" Ice 0.00 0.06
1" Ice 0.00 0.06
2" Ice 0.00 0.06
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110 FtMonopole Tower Structural Analysis CCI BU No 876405
Project Number 37512-1596 BP, Application 157751, Revision 1 Page 9
Description Face Allow Component Placement Total CaAa Weight
or Shield Type Number
Leg ft idl.id plf
4" Ice 0.00 0.06
WR-VG122ST-BRDA( C No  CaAa (Out Of 78.00 - 0.00 1 No Ice 0.00 0.20
3/8) Face) 1/2" Ice 0.00 0.74
1" Ice 0.00 1.89
2"Ice 0.00 6.03
4" Ice 0.00 21.63
WR-VG122ST-BRDA( C No  CaAa (Out Of 78.00 - 0.00 1 No Ice 0.04 0.20
3/8) Face) 1/2" Ice 0.14 0.74
1" Ice 0.24 1.89
2" Ice 0.44 6.03
4" Ice 0.84 21.63
LDF4-50A(1/2") Cc No Inside Pole 50.00 - 0.00 1 No lce 0.00 0.15
1/2" Ice 0.00 0.15
1" Ice 0.00 0.15
2" Ice 0.00 0.15
4" Ice 0.00 0.15
Aero MP3-05 C No  CaAa (Out Of 81.58 - 0.00 1 No ice 0.35 0.00
Face) 1/2" Ice 0.40 0.00
1" Ice 0.66 0.00
2"Ice 0.88 0.00
4" Ice 1.32 0.00
| Discrete Tower Loads
Description Face Offset Offsets:  Azimuth Placement Caha CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft id f K
f o
ft
2.375" 0D x 5 Mount Pipe A From Leg 4.00 0.0000 108.00 No Ice 1.19 1.19 0.02
0.00 1/2" 1.50 1.50 0.03
2.00 Ice 1.81 1.81 0.04
1" Ice 2.46 2.46 0.08
2" Ice 3.92 3.92 0.20
4" ice
2.375" OD x 5' Mount Pipe B From Leg 4.00 0.0000 108.00 No Ice 1.19 1.19 0.02
0.00 172" 1.50 1.50 0.03
2.00 lce 1.81 1.81 0.04
1" lce 246 2.486 0.08
2" Ice 3.92 3.92 0.20
4" |ce
2.375" OD x 5' Mount Pipe  C From Leg 4.00 0.0000 108.00 No Ice 1.19 1.19 0.02
0.00 1/2" 1.50 1.50 0.03
2.00 lce 1.81 1.81 0.04
1" lce 2.46 2.46 0.08
2" Ice 3.92 3.92 0.20
4" Ice
BXA-171085-8BF-EDIN-2 A From Leg 4.00 0.0000 108.00 No Ice 3.18 3.35 0.03
w/ Mount Pipe 0.00 172" 3.56 3.97 0.06
2.00 Ice 3.97 4.60 0.10
1" Ice 4.86 5.90 0.19
2" Ice 6.77 8.89 0.49
4" Ice
BXA-171085-8BF-EDIN-2 B From Leg 4.00 0.0000 108.00 No Ice 3.18 3.35 0.03
w/ Mount Pipe 0.00 1/2" 3.56 3.97 0.06
2.00 Ice 3.97 4.60 0.10
1" Ice 4.86 5.90 0.19
2" Ice 6.77 8.89 0.49
4" [ce
BXA-171063-8BF-2 w/ C From Leg 4.00 0.0000 108.00 No lce 3.18 3.35 0.03
Mount Pipe 0.00 172" 3.56 3.97 0.06
2.00 Ice 3.96 4.60 0.10
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Description Face Offset Offsets:  Azimuth Placement Cala Caha Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
it ft i g K
it o
ft
1" Ice 4.85 5.89 0.19
2" Ice 6.77 8.89 0.49
4" Ice
BXA-70063/6CF-2 w/ A From Leg 4.00 0.0000 108.00 No Ice 7.97 5.40 0.04
Mount Pipe 0.00 1/2" 8.61 8.55 0.10
2.00 Ice 9.22 7.41 0.17
1" lce 10.46 9.18 0.33
2" Ice 13.07 12.93 0.79
4" Ice
BXA-70063/6CF-2 w/ B From Leg 4.00 0.0000 108.00 No Ice 7.97 5.40 0.04
Mount Pipe 0.00 1/2" 8.61 6.55 0.10
2.00 lce 9.22 7.41 0.17
1" lce 10.46 9.18 0.33
2" Ice 13.07 12.93 0.79
4" Ice
BXA-70063/6CF-2 w/ C From Leg 4.00 0.0000 108.00 No lce 7.97 5.40 0.04
Mount Pipe 0.00 1/2" 8.61 6.55 0.10
2.00 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-80063/4CFx5 w/ C From Leg 4,00 0.0000 108.00 No lce 5.40 3.62 0.03
Mount Pipe 0.00 172" 5.84 422 0.07
2.00 Ice 6.30 4.83 0.12
1" lce 7.24 6.16 0.23
2" lce 9.26 9.18 0.57
4" lce
(2) FD9R6004/2C-3L A From Leg 4.00 0.0000 108.00 No Ice 0.37 0.08 0.00
0.00 12" 0.45 0.14 0.01
2.00 Ice 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" lce
(2) FDIR6004/2C-3L B From Leg 4.00 0.0000 108.00 No Ice 0.37 0.08 0.00
0.00 1/2" 0.45 0.14 0.01
2.00 lce 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" Ice
(2) FD9R6004/2C-3L o] From Leg 4.00 0.0000 108.00 No Ice 0.37 0.08 0.00
0.00 12" 0.45 0.14 0.01
2.00 Ice 0.54 0.20 0.01
1" Ice 0.75 0.34 0.02
2" Ice 1.28 0.74 0.06
4" |ce
BXA-80080/4CF w/ Mount A From Leg 4.00 0.0000 108.00 No Ice 5.49 4.03 0.03
Pipe 0.00 1/2" 5.94 4.65 0.07
2.00 Ice 6.40 5.30 0.13
1" Ice 7.35 6.70 0.25
2" Ice 9.39 9.78 0.60
4" Ice
BXA-80080/4CF w/ Mount B From Leg 4.00 0.0000 108.00 No Ice 5.49 4.03 0.03
Pipe 0.00 1/2" 5.94 4.65 0.07
2.00 lce 6.40 5.30 0.13
1" Ice 7.35 6.70 0.25
2" Ice 9.39 9.78 0.60
4" Ice
T-Arm Mount [TA 602-3] o] None 0.0000 108.00 Nolce  11.59 11.59 0.77
1/2" 15.44 15.44 0.99
Ice 19.29 19.29 1.21
1" Ice 26.99 26.99 1.64
2" lce 42.39 42.39 2.50
4" Ice
(3) 2.375" OD x 5' Mount A From Leg 4.00 0.0000 100.00 No Ice 1.19 1.19 0.02
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Description Face Offset Offsets:  Azimuth Placement Caha CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft g g K
ft o
ft
Pipe 0.00 1/2" 1.50 1.50 0.03
2.00 lce 1.81 1.81 0.04
1" Ice 2.46 2.46 0.08
2" ice 3.92 3.92 0.20
4" Ice
(3)2.375" OD x 5' Mount B From Leg 4.00 0.0000 100.00 No Ice 1.19 1.19 0.02
Pipe 0.00 172" 1.50 1.50 0.03
2.00 lce 1.81 1.81 0.04
1" Ice 2.46 2.46 0.08
2" Ice 3.92 3.92 0.20
4" Ice
(3) 2.375" OD x 5' Mount C From Leg 4.00 0.0000 100.00 No Ice 1.19 1.19 0.02
Pipe 0.00 1/2" 1.50 1.50 0.03
2.00 lce 1.81 1.81 0.04
1" Ice 2.46 2.46 0.08
2" Ice 3.92 3.92 0.20
4" Ice
APXVSPP18-C-A20 w/ A From Leg 4.00 0.0000 100.00 No Ice 8.50 6.95 0.08
Mount Pipe 0.00 12" 9.15 8.13 0.15
0.00 lce 9.77 9.02 0.22
1" Ice 11.03 10.84 0.41
2" Ice 13.68 14.85 0.91
4" Ice
APXVSERR18-C-A20 w/ B From Leg 4.00 0.0000 100.00 No Ice 8.50 7.47 0.09
Mount Pipe 0.00 1/2" 9.15 8.66 0.16
0.00 Ice 9.77 9.56 0.23
1" Ice 11.03 11.39 0.42
2" Ice 13.68 15.53 0.94
4" Ice
APXVSPP18-C-A20 w/ C From Leg 4.00 0.0000 100.00 No Ice 8.50 6.95 0.08
Mount Pipe 0.00 172" 9.15 8.13 0.15
0.00 Ice 9.77 9.02 0.22
1" lce 11.03 10.84 0.41
2" lce 13.68 14.85 0.91
4" ice
800 EXTERNAL NOTCH A From Leg 4.00 0.0000 100.00 No Ice 0.77 0.37 0.01
FILTER 0.00 12" 0.89 0.46 0.02
0.00 lce 1.02 0.56 0.02
1" Ice 1.30 0.79 0.04
2" Ice 1.97 1.34 0.11
4" Ice
800 EXTERNAL NOTCH B From Leg 4.00 0.0000 100.00 No lce 0.77 0.37 0.01
FILTER 0.00 172" 0.89 0.46 0.02
0.00 Ice 1.02 0.56 0.02
1" lce 1.30 0.79 0.04
2" Ice 1.97 1.34 0.11
4" Ice
800 EXTERNAL NOTCH C From Leg 4.00 0.0000 100.00 No lce 0.77 0.37 0.01
FILTER 0.00 172" 0.89 0.46 0.02
0.00 Ice 1.02 0.56 0.02
1" Ice 1.30 0.79 0.04
2" Ice 1.97 1.34 0.11
4" Ice
800MHZ RRH A From Leg 4.00 0.0000 100.00 No ice 249 2.07 0.05
0.00 172" 2.71 2.27 0.07
0.00 Ice 2.93 2.48 0.10
1" Ice 3.41 2.93 0.16
2" Ice 4.46 3.93 0.32
4" Ice
800MHZ RRH B From Leg 4.00 0.0000 100.00 No lce 2.49 2.07 0.05
0.00 1/2" 2.71 2.27 0.07
0.00 Ice 2.93 248 0.10
1" Ice 3.41 2.93 0.16
2" lce 4.46 3.93 0.32
4" Ice
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Description Face Offset Offsets:  Azimuth Placement Caha CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g e K
ft °
ft
800MHZ RRH (o From Leg 4.00 0.0000 100.00 No Ice 2.49 2.07 0.05
0.00 172" 2.71 2.27 0.07
0.00 Ice 2.93 2.48 0.10
1" Ice 3.41 2.93 0.16
2" Ice 4.46 3.93 0.32
4" |ce
1900MHz RRH (65MHz) A From Leg 4.00 0.0000 100.00 No Ice 2,70 2,77 0.06
0.00 172" 2.94 3.01 0.08
0.00 Ice 3.18 3.26 0.11
1" Ice 3.70 3.78 0.18
2" Ice 4.85 4.93 0.35
4" Ice
1900MHz RRH (65MHz) B From Leg 4.00 0.0000 100.00 No Ice 2.70 2,77 0.06
0.00 12" 2.94 3.01 0.08
0.00 Ice 3.18 3.26 0.11
1" ice 3.70 3.78 0.18
2" Ice 4.85 4.93 0.35
4" Ice
1900MHz RRH (65MHz) (o] From Leg 4.00 0.0000 100.00 No Ice 2.70 2.77 0.06
0.00 1/2" 2.94 3.01 0.08
0.00 Ice 3.18 3.26 0.1
1" Ice 3.70 3.78 0.18
2" Ice 4.85 4,93 0.35
4" lce
(3) ACU-A20-N A From Leg 4.00 0.0000 100.00 No Ice 0.08 0.14 0.00
0.00 172" 0.12 0.19 0.00
0.00 lce 0.17 0.25 0.00
1" Ice 0.30 0.40 0.01
2" Ice 0.67 0.80 0.04
4" Ice
(3) ACU-A20-N B From Leg 4.00 0.0000 100.00 No Ice 0.08 0.14 0.00
0.00 1/2" 0.12 0.19 0.00
0.00 Ice 0.17 0.25 0.00
1" Ice 0.30 0.40 0.01
2" Ice 0.67 0.80 0.04
4" Ice
(3) ACU-A20-N o] From Leg 4.00 0.0000 100.00 No Ice 0.08 0.14 0.00
0.00 172" 0.12 0.19 0.00
0.00 lce 0.17 0.25 0.00
1" Ice 0.30 0.40 0.01
2" Ice 0.67 0.80 0.04
4" Ice
Platform Mount [LP 403-1] C None 0.0000 100.00 Nolce 18.85 18.85 1.50
12" 24.30 24.30 1.80
Ice 29.75 29.75 2.09
1"lce  40.65 40.65 2.69
2"Ilce 6245 62.45 3.87
4" ice
HANDRAIL KIT [NA507-1] C  From Face 0.00 0.0000 100.00 No Ice 4.80 4.80 0.25
0.00 172" 6.70 6.70 0.29
2.00 lce 8.60 8.60 0.34
1" Ice 12.40 12.40 0.44
2"lce  20.00 20.00 0.64
4" |ce
AM-X-CD-16-65-00T-RET A From Leg 4.00 0.0000 78.00 No ice 8.50 6.30 0.07
w/ Mount Pipe 0.00 1/2" 8.15 7.48 0.14
0.00 Ice 9.77 8.37 0.21
1" Ice 11.03 10.18 0.38
2" Ice 13.68 14.02 0.87
4" Ice
AM-X-CD-14-65-00T-RET B From Leg 4.00 0.0000 78.00 No Ice 5.74 4.02 0.03
w/ Mount Pipe 0.00 172" 6.20 4.63 0.08
0.00 Ice 6.66 5.28 0.13
1" Ice 7.62 6.68 0.25
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Description Face Offset Offsets: Azimuth Placement CaAn CrAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft lig g K
ft o
ft
2" Ice 9.67 9.74 0.61
4" lce
AM-X-CD-16-65-00T-RET C From Leg 4.00 0.0000 78.00 No Ice 8.50 6.30 0.07
w/ Mount Pipe 0.00 12" 9.15 7.48 0.14
0.00 ice 9.77 8.37 0.21
1" lce 11.03 10.18 0.38
2" Ice 13.68 14.02 0.87
4" Ice
DC6-48-60-18-8F B From Leg 4.00 0.0000 78.00 No lce 1.47 1.47 0.02
0.00 1/2" 1.67 1.67 0.04
0.00 Ice 1.88 1.88 0.06
1" Ice 2.33 2.33 0.11
2" Ice 3.38 3.38 0.24
4" Ice
(2) 7770.00 w/ Mount Pipe A From Leg 4.00 0.0000 78.00 No Ice 6.12 4.25 0.06
0.00 172" 6.63 5.01 0.10
0.00 Ice 7.13 5.71 0.16
1" lce 8.16 7.16 0.29
2" Ice 10.36 10.41 0.66
4" Ice
(2) 7770.00 w/ Mount Pipe B From Leg 4.00 0.0000 78.00 No Ice 6.12 4.25 0.06
0.00 172" 6.63 5.01 0.10
0.00 fce 7.13 5.71 0.16
1" Ice 8.16 7.16 0.29
2" Ice 10.36 10.41 0.66
4" ice
(2) 7770.00 w/ Mount Pipe  C From Leg 4.00 0.0000 78.00 No Ice 6.12 4.25 0.06
0.00 172" 6.63 5.01 0.10
0.00 Ice 7.13 5.71 0.16
1" Ice 8.16 7.16 0.29
2" Ice 10.36 10.41 0.66
4" Ice
(4) TMA-DD 1900 A From Leg 4.00 0.0000 78.00 No lce 0.59 0.28 0.01
0.00 1/2" 0.69 0.36 0.01
0.00 Ice 0.81 0.46 0.02
1" Ice 1.06 0.67 0.04
2" Ice 1.68 1.19 0.09
4" Ice
(4) TMA-DD 1900 B From Leg 4.00 0.0000 78.00 No ice 0.59 0.28 0.01
0.00 12" 0.69 0.36 0.01
0.00 Ice 0.81 0.46 0.02
1" Ice 1.06 0.67 0.04
2" ice 1.68 1.19 0.09
4" lce
(4) TMA-DD 1900 C From Leg 4.00 0.0000 78.00 No Ice 0.59 0.28 0.01
0.00 172" 0.69 0.36 0.01
0.00 lce 0.81 0.46 0.02
1" Ice 1.06 0.67 0.04
2" Ice 1.68 1.19 0.09
4" Ice
T-Arm Mount [TA 602-3] o None 0.0000 78.00 Nolce 11.59 11.59 0.77
1/2" 15.44 15.44 0.99
Ice 19.29 19.29 1.21
1"lce  26.99 26.99 1.64
2"Ice  42.39 42.39 2.50
4" lce
(2) RRUS 11 A From Leg 4.00 0.0000 76.00 No Ice 3.25 1.37 0.05
0.00 172" 3.49 1.55 0.07
0.00 ice 3.74 1.74 0.09
1" Ice 4.27 2.14 0.15
2" Ice 543 3.04 0.31
4" Ice
(2) RRUS 11 B From Leg 4.00 0.0000 76.00 No Ice 3.256 1.37 0.05
0.00 172" 3.49 1.55 0.07
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Description Face Offset Offsets:  Azimuth Placement CaAa CrAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g g K
ft o
ft
0.00 ice 3.74 1.74 0.09
1" Ice 4.27 2.14 0.15
2" lce 543 3.04 0.31
4" Ice
(2) RRUS 11 o] From Leg 4.00 0.0000 76.00 No lce 3.25 1.37 0.05
0.00 1/2" 3.49 1.55 0.07
0.00 Ice 3.74 1.74 0.09
1" Ice 4.27 2.14 0.15
2" Ice 5.43 3.04 0.31
4" |ce
Side Arm Mount [SO 102- C None 0.0000 76.00 No Ice 3.00 3.00 0.08
3] 12" 3.48 3.48 0.11
Ice 3.96 3.96 0.14
1" Ice 4.92 4,92 0.20
2" lce 6.84 6.84 0.32
4" Ice
KS24019-L112A B From Leg 4.00 0.0000 50.00 No Ice 0.16 0.16 0.01
0.00 172" 0.22 0.22 0.01
1.00 ice 0.30 0.30 0.01
1" Ice 0.48 0.48 0.02
2" lce 0.95 0.95 0.06
4" Ice
Pipe Mount [PM 601-1] C None 0.0000 50.00 No Ice 3.00 0.90 0.07
172" 3.74 1.12 0.08
Ice 4.48 1.34 0.09
1" Ice 5.96 1.78 0.12
2" Ice 8.92 2.66 0.18
4" Ice
Tower Pressures - No Ice
Gy = 1.690
Section z Kz g: Ac F Ar Ar Aleg Leg CrAa CaAa
Elevation a % In Out
c Face Face
ft ft psf g e i 2 id 2
L1 110.00- 104.13 | 1.389 23| 13.170| A 0.000 13.170 13.170 | 100.00 0.000 0.000
98.58 B 0.000 13.170 100.00 0.000 0.000
C 0.000 13.170 100.00 0.000 0.219
L2 98.58- 88.59 | 1.326 221 271041 A 0.000 27.104 27.104 | 100.00 0.000 0.000
79.33 B 0.000 27.104 100.00 0.000 0.000
C 0.000 27.104 100.00 0.000 3.747
L3 79.33- 62.78 | 1.202 20| 58926} A 0.000 58.926 58.926 | 100.00 0.000 0.000
47.21 B 0.000 58.926 100.00 0.000 0.000
C 0.000 58.926 100.00 0.000 17.303
L4 47.21- 30.54 1 171 751701 A 0.000 75.170 75.170 | 100.00 0.000 0.000
14.83 B 0.000 75.170 100.00 0.000 0.000
C 0.000 75.170 100.00 0.000 17.495
L5 14.83- 14.33 1 16 26161 A 0.000 2.616 2.616| 100.00 0.000 0.000
13.83 B 0.000 2.616 100.00 0.000 0.000
C 0.000 2.616 100.00 0.000 0.540
L6 13.83-6.00 9.88 1 161 21.059{ A 0.000 21.059 21.059| 100.00 0.000 0.000
B 0.000 21.059 100.00 0.000 0.000
C 0.000 21.059 100.00 0.000 4.230
L7 6.00-3.33 4.66 1 16 7.405| A 0.000 7.405 7.405| 100.00 0.000 0.000
B 0.000 7.405 100.00 0.000 0.000
Cc 0.000 7.405 100.00 0.000 1.441
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Section z Kz Gz Ag F Ar Ar Aieg Leg CrAn Cala
Elevation a % In Out
c Face Face
ft ft psf 2 e i f? i
1.8 3.33-0.00 1.66 1 16 94221 A 0.000 9.422 9.422{ 100.00 0.000 0.000
B 0.000 9.422 100.00 0.000 0.000
C 0.000 9.422 100.00 0.000 1.801
Tower Pressure - With Ice j
Gy = 1.690
Section r4 Kz gz tz AG F AF AR Aleg Leg CAAA CAAA
Elevation a % In Out
c Face Face
ft ft psf in i e lid lid isi lis
L1 110.00- 104.13] 1.389 3] 1.1479] 15.355] A 0.000 15.355 156.355} 100.00 0.000 0.000
98.58 B 0.000 15.355 100.00 0.000 0.000;
C 0.000 15.355 100.00 0.000 0.545
L2 98.58-79.33 88.59] 1.326 3] 1.1258} 30.716] A 0.000 30.716 30.716] 100.00 0.000 0.000
B 0.000 30.716 100.00 0.000 0.000
Cc 0.000 30.716 100.00 0.000 8.839
L3 79.3347.21 62.78] 1.202 2| 1.0802] 64.709] A 0.000 64.709 64.708] 100.00 0.000 0.000
B 0.000 64.709 100.00 0.000 0.000
C 0.000 64.709 100.00 0.000 41.385
L4 47.21-14.83 30.54 1 2} 1.0000; 81.000f A 0.000 81.000 81.000f 100.00 0.000 0.000
B 0.000 81.000 100.00 0.000 0.000
Cc 0.000 81.000 100.00 0.000 42.061
L5 14.83-13.83 14.33 1 2} 1.0000 2.783] A 0.000 2.783 2.783] 100.00 0.000 0.000
B 0.000 2.783 100.00 0.000 0.000
c 0.000 2,783 100.00 0.000 1.249
L6 13.83-6.00 9.88 1 2] 1.0000] 22.364] A 0.000 22.364 22.364] 100.00 0.000 0.000
B 0.000 22.364 100.00 0.000 0.000
C 0.000 22.364 100.00 0.000 9.780
L7 6.00-3.33 4.66 1 2| 1.0000 7.849] A 0.000 7.849 7.848] 100.00 0.000 0.000
B 0.000 7.849 100.00 0.000 0.000
o} 0.000 7.849 100.00 0.000 3.331
L8 3.33-0.00 1.66 1 21 1.0000 9.977] A 0.000 9.977 9.977f 100.00 0.000 0.000
B 0.000 9.977 100.00 0.000 0.000
C 0.000 9.977 100.00 0.000 4.163
B Tower Pressure - Service ]
Gy = 1.690
Section F4 Kz q: Ag F Ar Ar Aieg Leg CaAa Cala
Elevation a % In Out
c Face Face
ft ft psf lid e i s i
L1110.00- 104.13 | 1.389 9| 13.170) A 0.000 13.170 13.170| 100.00 0.000 0.000
98.58 B 0.000 13.170 100.00 0.000 0.000
C 0.000 13.170 100.00 0.000 0.219
L2 98.58- 88.59 | 1.326 8] 27.104| A 0.000 27.104 27.104 | 100.00 0.000 0.000
79.33 B 0.000 27.104 100.00 0.000 0.000
Cc 0.000 27.104 100.00 0.000 3.747
1.3 79.33- 62.78 | 1.202 8! 58.926| A 0.000 58.926 58.926 | 100.00 0.000 0.000
47.21 B 0.000 58.926 100.00 0.000 0.000
C 0.000 58.926 100.00 0.000 17.303
L4 47.21- 30.54 1 71 751701 A 0.000 75170 75.170} 100.00 0.000 0.000
14.83 B 0.000 75170 100.00 0.000 0.000
& 0.000 75.170 100.00 0.000 17.495
L5 14.83- 14.33 1 6 26161 A 0.000 2.616 2.616 | 100.00 0.000 0.000
13.83 B 0.000 2,616 100.00 0.000 0.000
C 0.000 2.616 100.00 0.000 0.540




November 19, 2012

110 Ft Monopole Tower Structural Analysis CCI BU No 876405
Project Number 37512-1596 BP, Application 157751, Revision 1 Page 16
Section z Kz Gz Ac F Ar Ar Aieg Leg ChAa CaAn
Elevation a % In Out
c Face Face
ft ft psf i e # e i f
L6 13.83-6.00 9.88 1 6| 21.058( A 0.000 21.059 21.059 | 100.00 0.000 0.000
B 0.000 21.059 100.00 0.000 0.000
C 0.000 21.059 100.00 0.000 4.230
L7 6.00-3.33 4.66 1 6 7.405! A 0.000 7.405 7.405§ 100.00 0.000 0.000
B 0.000 7.405 100.00 0.000 0.000
C 0.000 7.405 100.00 0.000 1.441
L8 3.33-0.00 1.66 1 6 94221 A 0.000 9.422 9.422 1 100.00 0.000 0.000
B 0.000 9.422 100.00 0.000 0.000
C 0.000 9.422 100.00 0.000 1.801
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. °
L1 110 - 98.58 26.088 34 2.2248 0.0017
1.2 98.58 - 79.33 20.834 34 2.1406 0.0016
L3 79.33 -47.21 13.193 34 1.5893 0.0005
L4 50.88 - 14.83 5.350 34 1.0200 0.0003
L5 14.83 - 13.83 0.415 34 0.2688 0.0001
L6 13.83-6 0.361 34 0.2529 0.0001
L7 6-3.3333 0.068 34 0.1044 0.0000
L8 3.3333-0 0.022 34 0.0626 0.0000
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
108.00 2.375" OD x 5' Mount Pipe 34 25.152 2.2191 0.0017 6192
100.00 (3) 2.375" OD x 5' Mount Pipe 34 21.468 2.1619 0.0016 3178
78.00 AM-X-CD-16-65-00T-RET w/ 34 12.737 1.5519 0.0005 2206
Mount Pipe
76.00 (2) RRUS 11 34 12.068 1.4992 0.0005 2239
50.00 KS24019-L112A 34 5.165 1.0031 0.0003 3022
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. °
L1 110 - 98.58 66.503 9 5.6739 0.0044
L2 98.58 - 79.33 53.134 9 5.4595 0.0040
L3 79.33 - 47.21 33.674 9 4.0572 0.0013
L4 50.88 - 14.83 13.664 9 2.6052 0.0008
L5 14.83 - 13.83 1.061 9 0.6870 0.0002
L6 13.83-6 0.922 9 0.6462 0.0002
L7 6 - 3.3333 0.175 9 0.2667 0.0001
L8 3.3333-0 0.056 9 0.1600 0.0000

Critical Deflections and Radius of Curvature - Design Wind
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
108.00 2.375" OD x 5' Mount Pipe 9 64.121 5.6594 0.0044 2479
100.00 (3) 2.375" OD x 5' Mount Pipe 9 54.747 5.5138 0.0041 1271
78.00 AM-X-CD-16-65-00T-RET w/ 9 32.510 3.9619 0.0012 875
Mount Pipe
76.00 (2) RRUS 11 9 30.806 3.8277 0.0012 888
50.00 KS24019-L112A 9 13.191 2.5620 0.0008 1188
Compression Checks
Pole Design Data
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in* K K P,
L1 110-98.58 (1) TP14.978x12.7x0.1875 11.42 0.00 0.0 39.000 8.8022 -3.56 343.29 0.010
L2 98.58 - 79.33 TP18.8141x14.978x0.1875 19.25 0.00 0.0 39.000 11.0852 -4.55 432.32 0.011
(2)
L3 79.33 -47.21 TP25.215x18.8141x0.4204 32.12 0.00 0.0 35.070 32.1058 -9.73 1125.95 0.009
(3)
L4 47.21-14.83 TP31.2941x23.6429x0.425 36.05 0.00 0.0 35.238 41.7181 -15.90 1470.06  0.011
(4) 8
L5 14.83 - 13.83 TP31.4934x31.2941x0.535 1.00 0.00 0.0 32118 52,6310 -16.12 1680.40 0.010
(5) 6
L6 13.83-6(6) TP33.0541x31.4934x0.441 7.83 0.00 0.0 34446 457017 -17.58 1574.24  0.011
5
L7 6 -3.3333 (7) TP33.5856x33.0541x0.525 2.67 0.00 0.0 32.130 55.1205 -18.16 1771.02  0.010
3
L8 3.3333-0(8) TP34.25x33.5856x0.4279  3.33 0.00 0.0 34.398 459335 -18.80 1580.02  0.012
Pole Bending Design Data
Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. Mx fbx Fbx fbx My fby Fby fby
ft kip-ft ksi ksi Fox kip-ft ksi ksi Foy
L1 110 - 98.58 TP14.978x12.7x0.1875 34.81 13.064 39.000 0.335 0.00 0.000 39.000 0.000
(1)
L2 98.58 - 79.33 TP18.8141x14.978x0.187 156.46 36.930 39.000 0.947 0.00 0.000 39.000 0.000
(2) 5
1.3 79.33-47.21 TP25.215x18.8141x0.420 454.63 28.890 35.070 0.824  0.00 0.000 35.070 0.000
(3) 4
L4 47.21-14.83 TP31.2941x23.6429x0.42 906.22 34.423 35238 0.977 0.00 0.000 35.238 0.000
4) 58
L5 14.83 - 13.83 TP31.4934x31.2941x0.53 919.67 27.706 32.118 0.863 0.00 0.000 32.118 0.000
(5) 56
L6 13.83-6(6) TP33.0541x31.4934x0.44 1026.7 33.690 34.446 0.978 0.00 0.000 34.446 0.000
15 7
L7 6-3.3333 (7) TP33.5856x33.0541x0.52 1063.9 28.619 32.130 0.891 0.00 0.000 32.130 0.000
53 6
L8 3.3333-0(8) TP34.25x33.5856x0.4279 1110.9 34.941 34.398 1.016 0.00 0.000 34.388 0.000
7

Pole Shear Design Data
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Section  Elevation T Size “Actual  Actual  Allow. Ratio Actual  Actual  Allow. Ratio
No. 4 f, Fv fv T fvt Fvl fvl
ft 7 7 K ksi ksi F,  kip-t ksi ksi Fu
LT 110-98.58  TP14.978x12.7x0.1875 595  0.676 26.000 0.052 0.18  0.033 26.000 0.001
(1)
L2 98.58 - 79.33 TP18.8141x14.978x0.187 6.71 0.605 26.000 0.047 0.17 0.020 26.000 0.001
@) 5
L3 79.33 -47.21 TP25.215x18.8141x0.420 11.49 0.358  23.380 0.031 0.01 0.000 23.380 0.000
(3) 4
L4 47.21-14.83 TP31.2941x23.6429x0.42 13.44 0.322 23.492 0.027 0.05 0.001 23.492 0.000
(4) 58
LS 14.83 - 13.83 TP31.4934x31.2941x0.53 13.48 0.256 21.412 0.024 0.05 0.001 21.412 0.000
(5) 56
L6 13.83-6(6) TP33.0541x31.4934x0.44 13.88 0.304 22.964 0.026 0.06 0.001 22.964 0.000
15
L7 6-3.3333 (7) TP33.5856x33.0541x0.52  14.02 0.254  21.420 0.024 0.07 0.001 21.420 0.000
53
L8 3.3333-0(8) TP34.25x33.5856x0.4279 14.19 0.309 22.932 0.027 0.07 0.001 22.932 0.000
Pole Interaction Design Data
Section  Elevation Ratio  Ratio Ratio  Ratio Ratio Comb. Allow. Criteria
No. P Fox foy fy fut Stress Stress
ft 7 P, Fox Fo, F, Fu Ratio  Ratio )
L1 110 219)8.58 0.010 0.335 0.000 0.052 0.001 0.‘3;6 1.333 H1-3+VT V,
L2 98.58(5)79.33 0.011 0.947 0.000 0.047 0.001 0.‘9;;8 1.333 HA-3+VT /
L3 79.33(:-3)47.21 0.009 0.824 0.000 0.031 0.000 0.‘8’33 1.333 H1-3+VT /
L4 47.21(;)14.83 0.011 0.977 0.000 0.027 0.000 oige 1.333 13T V'
L5 14.83(;)13.83 0.010 0.863 0.000 0.024 0.000 0.8/72 1.333 H1-3+VT 9/
L6 13.83 -6 (6) 0.011 0.978 0.000 0.026 0.000 O.:?Q 1.333 HA1-3+VT ’/
L7 6 -3.3333 (7) 0.010 0.891 0.000 0.024 0.000 0.‘9/01 1.333 HA-3+VT ‘/
L8 3.3333-0(8) 0.012 1.016 0.000 0.027 0.000 1.3;8 1.333 H1-3+VT /
Section Capacity Table
‘Section  Elevation  Component Size Critical P SF*Paiow % Pass
No. ft Type Element K K Capacity Fail
L1 110-9858  Pole  TP14.978x12.7x0.1875 1  -3.56 457.60 260  Pass
L2 98.58 - 79.33 Pole TP18.8141x14.978x0.1875 2 -4.55 576.29 71.9 Pass
L3 79.33 - 47.21 Pole TP25.215x18.8141x0.4204 3 -9.73 1500.89 62.5 Pass
L4 47.21 - 14.83 Pole TP31.2941x23.6429x0.4258 4 -15.90 1959.59 741 Pass
L5 14.83 - 13.83 Pole TP31.4934x31.2941x0.5356 5 -16.12 2253.30 65.4 Pass
L6 13.83-6 Pole TP33.0541x31.4934x0.4415 6 -17.58 2098.46 74.2 Pass
L7 6 - 3.3333 Pole TP33.5856x33.0541x0.5253 7 -18.16 2360.77 67.6 Pass
L8 3.3333-0 Pole TP34.25x33.5856x0.4279 8 -18.80 2106.17 771 Pass
Summary
Pole (L8) 771 Pass
_RATING=  77.1 Pass
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APPENDIX B

BASE LEVEL DRAWING

(INSTALLED)
(12) 1-5/8" TO 108 FT LEVEL

(INSTALLED-TO BE REMOVED)
(6) 1-5/8" TO 100 FT LEVEL
(INSTALLED)

(1) 1/2" 70 58 FT LEVEL

(INSTALLED)
(12) 1-5/8" TO 78 FT LEVEL

tnxTower Report - version 6.0.3.0
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APPENDIX C
ADDITIONAL CALCULATIONS

tnxTower Report - version 6.0.3.0



1 ] |
| ‘ ‘ ' | DESIGNED APPURTENANCE LOADING
Lol | slg| | TYPE ELEVATION TYPE ELEVATION |
I|lel= S 2 2.375" OD x 5' Mount Pipe 108 800MHZ RRH 100 |
- | & SRR 2.375" OD x 5 Mount Pipe 108 1900MHz RRH (65MHz) 100 |
| . 2.375" OD x 5' Mount Pipe 108  [1900MHz RRH (65MHz) 100 |
| [ | |BXA-171085-8BF-EDIN-2 w/ Mount | 108 1900MHz RRH (65MHz) 100 |
i 1 = Pipe (3) ACU-A20-N 100 1
BXA-171085-8BF-EDIN-2 w/ Mount | 108 |(3) ACU-AZ0-N “Tio —]
Fipe (3) ACU-A20-N 100 1
BXA-171063-8BF-2w/ Mount Pipe | 108 Platform Mount [LP 403.1] T -
| BXA-70063/6CF-2 w/ Mount Pipe | 108 _|HANDRAIL KIT [NAS07-1) 100 B
7@(_A—7OUB3ISCF-2 w/ Mount Pipe 10} | AM-X-CD-16-65-00T-RET w/ Mount B =
gl E E ‘;‘! N BXA-70063/6CF-2 w/ Mount Pipe 108 _|Pipe
2173 33 S BXA-80063/4CFx5 w/ Mount Pipe | 108 | AMX-CD-14-65-00T-RET w/ Mount |78 —
e |~ | = ! (2) FD9R6004/2C-3L 108 Pipe ‘
i [ (2) FDIR6004/2C-3L 108 AM-X-CD-16-65-00T-RET w/ Mount |78 e
| g (2) FDIR6004/2C-3L 108 Pipe ) o
2 BXA-80080/4CF w/ Mount Pipe 108 DC6-48-60-18-8F 78
BXA-80080/4CF w/ Mount Pipe 108 (2) 7770.00 w/ Mount Pipe 78 |
_____ ] - T-Arm Mount [TA 602-3) 108 (2) 7770.00 w/ Mount Pipe s ]
| (3) 2.375" OD x 5 Mount Pipe 100 1(2) 7770.00 w/ Mount Pipe |78 - B
J (3) 2.375" OD x 5' Mount Pipe 100 |(4)TMA-DD 1900 78 B
| (3) 2.375" OD x 5' Mount Pipe 100 (4) TMA-DD 1800 78 |
| ‘ APXVSPP18-C-A20 w/ Mount Pipe | 100 ~|(4)TMA-DD 1900 78
| { | APXV9ERR18-C-A20 w/ Mount Pipe | 100 ~ | T-Arm Mount [TA602-3] 78
'1 | APXVSPP18-C-A20 w/ Mount Pipe | 100 (2 RRUS 11 76 ,
| [ 800 EXTERNAL NOTCH FILTER 100 (2)RRUS 11 76 |
800 EXTERNAL NOTCH FILTER 100 (2) RRUS 11 76 |
| 800 EXTERNALNOTCH FILTER | 100 | Side Arm Mount [SO 102-3] 76 o
Lol SOONIZRRL o KS24019-L112A ) 50 —
S ® é E | g g L |~ 800MHZ RRH 100 Pipe Mount [PM 601-1] 50 |
@ ] e 8
MATERIAL STRENGTH
GRADE Fy Fu GRADE Fy Fu
AB72-65 65 ksi 80 ksi Reinf 57.41 ksi |57 ksi 65 ksi
™ Reinf 58.45 ksi | 58 ksi 74 ksi Reinf 53.55 ksi |54 ksi 67 ksi
N Reinf 58.73 ksi | 59 ksi T4 ksi Reinf 57.33 ksi | 57 ksi 72 ksi i
| Reinf 53.53 ksi | 54 ksi 67 ksi ) N T
1
5 | i ' TOWER DESIGN NOTES
Im | 1. Toweris chated in Litchfield Cour_lty, Qon_necticut. )
g — 4 ’ 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 28 mph basic wind with 1.00 in ice. lce is considered to
‘» 2 increase in thickness with height.
| 4. Deflections are based upon a 50 mph wind.
| 5. TOWER RATING: 77.1%
!
|
3
8,08 (85 .
g o |8
3
| | g8
J 2 AXIAL
| e 30K
’ “ »‘ | -"f;“"“\
g E SHEAR | . MOMENT
~ < / | \ .
s ke v g SKLg ek
o % | 5 |
18| | TORQUE 0 kip-ft
2w § § § _Ef ~ [ i 28 mph WIND - 1.0000 in ICE
= 5 S8 18] AXIAL
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5 o8& B3 »37 | i Y
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o S 815 8. °  oon
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PAUL J. FORD AND COMPANY
STRUCTURAL ENGINEERS

250 East Broad Street ® Suite 1500 ¢ Columbus, Ohio 43215-3708
Phone 614-221-6679 * Fax 614-448-9105 * www.PlFweb.com

v4.1 - Effective 7-3-12

Date: 11/21/2012
PJF Project: 37512-1596 BP
Client Ref. # BU 876405
Site Name: Woodbury North
Description: 100-ft Monopole
Owner: CCl
Engineer: KAT

Asymmetric Anchor Rod Analysis

Moment = 1111 k-ft TIA Ref. F Location= | Base Plate
Axial = [ 190 kips ASIF = 1.3333 n= NIA for BP, Rev. G Sect. 4.9.9
Shear = 14.0 kips Max Ratio={ 105.0% Threads = NIA for FP, Rev. G
Anchor Qty =| 11
** For Post Installed Anchors: Check anchors for embedment, epoxy/grout bond, and capacity based on proof load. **
Nominal Area Max Net | MaxNet | Loadfor | Capacity
Anchor Dia, Location, | Anchor | Override, Compressi | Tension, | Capacity | Override, | Capacity, | Capacity
ftem in Spec Fy, ksi Fu, ksi degrees | Circle, in in’ Area,in? | on, kips kips Calc, kips kips kips Ratio
1 2.250 [#18J A615Gr75 75 100 0.0 42.00 0.00 3.98 113.72 110.27 110.27 0.00 195.00 56.5%
2 2.250  [#18J A615 Gr 75 75 100 45.0 42.00 0.00 3.98 105.75 102.29 102.29 0.00 195.00 52.5%
3 2.250  [#18J A615 Gr 75 75 100 90.0 42.00 0.00 3.98 103.00 99.55 99.55 0.00 195.00 51.1%
4 2.250  [#18J A615 Gr 75 75 100 135.0 42.00 0.00 3.98 111.12 107.66 107.66 0.00 195.00 55.2%
5 2.250  |#18J A615 Gr 75 75 100 180.0 42.00 0.00 3.98 115.12 111.67 111.67 0.00 195.00 57.3%
6 2.250  |#18J A615Gr75 75 100 225.0 42.00 0.00 3.98 109.57 106.11 106.11 0.00 195.00 54.4%
7 2250 [#18J A615 Gr 75 75 100 270.0 42,00 0.00 3.98 107.01 103.56 103.56 0.00 195.00 53.1%
8 2250 [#18J A615 Gr 75 75 100 315.0 42.00 0.00 3.98 112.76 109.30 109.30 0.00 195.00 56.1%
9 2.250 |A193 GrB7 105 125 22,5 47.25 0.00 3.98 123.84 120.39 120.39 0.00 218.68 55.1%
10 2.250 |A193 GrB7 105 125 128.5 47.25 0.00 3.98 123.32 119.87 119.87 0.00 218.68 54.8%
1" 2.250 |A193 GrB7 105 125 256.5 47.25 0.00 3.98 119.40 115.95 115.95 0.00 218.68 53.0%
43.77

® Copyright 2011, Paul J. Ford and Company, all right reserved.




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

Site Data Reactions Readii dified
BU# 676405 Moment] _793.8_ |ft-kips e Vet
Site Name: Woodbury North Axial: 13.8 kips instailed anchzr T
App #: Shear: 10.2 kips

| Pole Manufacturer:|

Other

Stress Increase Factor

ASIF]

1.333

Anchor Rod Data Iﬂ\lo stiffeners, Criteria: I AISC ASE|<-On|y Applcable to Unstiffened Cases
Qty: 8
Diam: 2.25 in
Rod Material:{ A615-J Anchor Rod Results Non-Rigid
Strength (Fu): 100 ksi Maximum Rod Tension: 111.7 Kips Service, ASD
Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle: 42 in Anchor Rod Stress Ratio: 57.3% Pass
Plate Data
Diam: 48 in Base Plate Results Flexural Check Non-Rigid
Thick: 1.5 in Base Plate Stress: 53.2 ksi Service ASD
Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75*Fy*ASIF
Single-Rod B-eff: 13.59 |in Base Plate Stress Ratio: 88.7% Pass Y.L. Length:
24.31
Stiffener Data (Welding at both sides) nla
Config: 0 e Stiffener Results
Weld Type: Horizontal Weld : n/a
Groove Depth: in ** Vertical Weld: n/a
Groove Angle: degrees Plate Flex+Shear, fb/Fb+(fv/Fv)*2: n/a
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)*2: n/a
Fillet V. Weld: in Plate Comp. (AISC Bracket): n/a
Width: in
Height: in Pole Results
Thick: in Pole Punching Shear Check: n/a
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data
Diam:] 34.25 |[in
Thick: 0.25 in
Grade: 65 ksi
# of Sides: 18 "0" IF Round
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

* 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 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 11/21/2012
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Licensed to: Paul J. Ford and Company - Columbus. License ID: 58800-1028985-4-1E6CD-1ESDD 11/20/12
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spColumn v4.80 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2011, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.



STRUCTUREPOINT - spColumn v4.80 (TM) Page 2
Licensed to: Paul J. Ford and Company - Columbus. License ID: 58800-1028985-4-1E6CD-1E8DD 11/20/12
G%\TOWER\375_CrownﬁCastle\2012\37512—1596 BU 876405\WO 550981 BU 8...\37512-1596 BP Pier Check.col 05:06 PM

General Information:

File Name: G:\TOWER\375_Crown Castle\2012\37512-1596 BU 876405\WO 55...\37512-1596 BP Pier Check.col
Project: 37512-1596

Column: Engineer: BKK

Code: ACI 318-02 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: X-axis Column Type: Structural

Material Properties:

f'c = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 66 in Depth = 66 in
Gross section area, Ag = 4356 in~"2
Ix = 1.58123e+006 in~4 Iy = 1.58123e+006 in™4
rx = 19.0526 in ry = 18.0526 in
Xo = 0 in Yo = 0 in
Reinforcement:
Bar Set: ASTM A615
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41 1.56
¥ 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #4 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Circular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 23.70 in”2 at rho = 0.54% {(Note: rho < 1.0%)
Minimum clear spacing = 5.06 in
30 #8 Cover = 3 in
Factored Loads and Moments with Corresponding Capacities:
Pu Mux PhiMnx PhiMn/Mu NA depth Dt depth eps_t Phi
No. kip k~-ft k-ft in in
1 19.00 1526.20 3234.48 2.119 6.05 62.00 0.02775 0.900

*** End of output ***



66 x 66in

Code: ACI 318-02

Units: English

Run axis: About X-axis

Run option: Investigation
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 11/20/12

Time: 17:08:28

spColumn v4.80. Licensed to: Paul J. Ford and Company - Columbus. License ID: 58800-1028985-4-1E6CD-1E8DD

File: GATOWER\375_Crown_Castle\2012\37512-1596 BU 876405\WO 550981 BU 876405 - BP\37512-1596 BP_Pier Check.col

Project: 37512-1596
Column:

f'c =4 ksi

Ec = 3605 ksi

fc = 3.4 ksi
e_u=0.003 infin
Betat = 0.85

Confinement: Tied

fy =60 ksi
Es = 29000 ksi

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Engineer: BKK
Ag = 4356 in"2
As =23.70in"2
Xo =0.00in
Yo =0.00in

Min clear spacing = 5.06 in

30 #8 bars

rho =0.54%

Ix = 1.58123e+006 in*4
ly = 1.68123e+006 in*4

Clear cover =3.50 in
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THAT THE CORRCCT AMCUNT OF WELD AL IS DEFCSITED AND IS PROPERLY FUEED N SUTH A WAY

AMOUNTS O HEAT BUILD UP AT THE WELDED JOINT, DUE TOEXCESSIVE MOLTEN

AL PCO' NG, 18 AVCIDED.

" ING PROGESS SHALL BE SET UP 80 THAT ANY FIELD WELD NG ACTVTY ON THE
NOT SCORCH CR OTHERWISE DAMAGE THE EXISTING GALVANIZED SURFACE
FOLE SHAFT IN AND AROUND THE PEG G OF THE WELD.
W3 PROCESS, LRED ' CONLUNCTON WITH THE CROY)
P'\CTEC' "\l A"f‘ F RESAFETY GUDEL"FS SHA.L BESET uP SO THAT ARY FIFI )

CYURE RO SCORCH ANDNCR CTHERWISE DAMAGE 15TNG SOAX
.SDE AND'OR QUTEIDE OF THE POLE SHAFTIN AY\D AROUND THE REGIOM

CN TH'S PRQ,ECT SHALL BE PERFORNTD BY AWS CERTIFIED

CASTLE COAX
DNG ASTNITY

U
WELD SEMONSTRATION RECURED PRIOR TO BEGNNING THE FIELD WELD NG FOR THT
RENFOR ‘l‘ENT WORK, THE CON TRACTOR'S AWS CERTVIFILD WEL JER SHALL DEMUNSTRATE ~Hz 'LOW
HEAT WE DING PROCESS THAT WILL BE USED ON T-05 PROJECT §1 THAT CROWN CASTLE
REPRESENTA™IVES CAN CHSZRVE AND VERIFY THAT THE PROPOSED PROCESS DOES NOT DA\’ GE THE
ISTING A‘\I VAMIZED SURFACE CN THE BACK SIDE OF THE SAMPLE PATE THAT 3
AL TERPERATURE MONITORING DEVICES SUCHAS TH
CHAVON, IND’OR i RARED STHRSOR TO MEASURE AND DEMONSTRATE THE: TEMPERATURE CF TH;
STEEL CN THE DAZK SURFACE IN THE REGION OF THE WELD. TRE LOW HEAT" WELD "E)'ONSTR.AT»O?-
SHALL BE CARRIED GUT ON-SITE ARD USING A CALVANIZED STCE. PLA T OKNE:!
ELUAL TO THE MININA SEAFT .leCKhES) THAT WiILL BE REINFO H
TECHAIQUES HAVE BEEN SUCCESSTULLY DENORSTRATED AND ARE APPROVED 3Y (\R(‘\.‘\ CASTLE
REPIESENTATIVES, CAN THE CC ACTOR FROCELD WiTH THE ¥ SWELDIN H
LAU7 QN N‘E COh CA ~1LLLV rullO"iAl.L CROW‘J "-\STL: CUATNG Wi
R ]

o ARD
TRJ TURE DURN CO‘ISTRb(‘AIO‘J '}1[ (‘,O\YRA(‘TOR&-{ML 8g HELD ULLY
L n[’,c FCR FNV DAVAGT UDING FEAT AND FIRE DAYAGE CAUSED BY FIELD WELDING) TQ THE
STRUCTURE AND ANY OF 113 COMPONENTS Y/ACH CCCURS TURNG CONSTRUCT.CN,

o

.

&

SPECIA. NS ‘rf.lwh AND TEETG

VAN CBSERVATION BY THE OWNIKS RED -
W1 MNSPECT'CN k\() TESTING AGENCY. REFER TO LRGN
R SPECIFICAT

? THE ENGIN ’l>

€ BN
T SIS I QUA Y CONTRCS. ARG Y ACHIFY NG CONSORMANT
"'L(\J’ THEY DONDY G ARANIEE O O‘ITRA TORS PERT CRIWANCE AND SHALL
COMSTRUED AS SUPERVISICN OF CGNSTRUCTRON,
i ETWEEN THE WOSK AND THE
COP\R' YED BY THE CONTRACTOR AT NO ADDTIONAL COST.
& JALIFED INSPECTION/TESTING AGENC'T SHALL BE SELECTED. RETAINED AND Pail;
POR THE cO.E PURFOSE QOF INSPECTING, TESTING, DOCURENTING, AND
WELDR £ K ORMED BY TH CONTRAC!’OR
FCTESS 70 ANY PLA R YORK 13 BEING DONE SHALL BE PERVITTED AT AL
THE PSPECTICN AGENCY ‘HALL SO T THIS (WCRK AS TO CAUSE A Wit
INTERRUPY:ON TO, AKO COORCINAYE WiTH, THZ WORK IN PROGRESS. ITIS THE
CCHTRACTOR'S RESPONSIBILITY TO COORDMNATE THE WORK SCHEDULE VATH THE TESTING
I\G"‘iCV T ONTRACTOR SHALL ALL OWEY;(X( AGEQUATE TIVE AND ACCISS FOR THE

NG AGERCY TO PERFORV THE'R
HCn\‘ AND TESTING AGENCY S-v\‘ l BER \SPO‘JSBLC TO PERFORM THE FOLLOWING
GENGY SHALL INSEECT THE FOLLOWINS IMEMS IN

NS

SERVICES FOR THE OWNER. Thi TESTING

ACCORDARCE ViTH THE CONSTRUCTION DRA‘\fI‘h}S THE TESTING AGENCY SHALL INSPECT (TEM!
THIS UST AND OTHIR ITEMS AS NECESSARY YO FULFHLL THEIR RESPONSIRILIY. THE TESTING
SHAL UTL'ZE EXPERIZNCED, TRANED 148 PECTORS INCLUDING AWS CERTIF E0 WELDING IN
(W INSPECTCRS SHALL MAVE THE TRAINING, CREDENTIALS, AND EXPEREN
LXD COMVENSURATE WITH THE SCOPE AND TYPE OF MSPECTION WCRKTO

A GRNERAL
F»*’FORMCO‘IYILUO ON-SITE OBSERVATION INSPECTION, VERFICAT'ON, AKD
T TNES ONTRACTOR IS WORKING ON-SHTE  AGERCY LN

CONTRACT DOOUPHENTE SHALL RE

¥ OWNER

MT £.ELD PROBLEMS OR DiSCREPANCIES CCCUR
B FOURDAT:ONS CONCRETE usm_vafpf\mrm NGY REQUIRES)
€ CONCHETE ST mnxdl ROTREGUIREDY :
b, smm

ChECK WSYEEL ON THE JOB 1TH THFEFLANS
) Cv“.CKNLLCrRT VHION!
) CHECK GRAD! £L k’EME‘:RS AND BOLTS FOR CONFORVAR
; INSPECY STEEL M‘.»\IBERS FOR O'$TCRYION, EXCESSIVE RUS1 FLA
)

7S AND EUQ‘.TD HQLES
CALL FOR LABORATORY TEST REPORTS WHEN N DOUBT.

CHECK STEEL M RS FCR SIZES, FWEER AND DMENSIONSL TOLERANCES

{7 CHECK FOR SURFACE FNISK SPECIFIED GALVANTLO
(81 CHECKDOLT TIGHTENING ACSOROING Y0 ASC TURN OF "2 NU™ METHOD
€ NG
TVERIFY FELD WELDING PROCEDURES. WELDTRS, AND WELDING OPERATORS, HOT DESVED
PREGUALITED, Kt ACCORDANCE WATH AWS D13
(2 INSPECT FELD WELDED CORNECTIONS N ACCORDACE W7 THE REQURENENT S SPECHIZD
ACCORIANCE WITH AWS D1
@) AR P D LIS RIS SEQUENCE
(A} APROGRAMOF THE ARFROVED SEQUENCES SHALL BE SUBWITTED TO THE OWNER
BEFORE WELD'NG BEGINS, NO CHANGE N APPROVED SEQUENCES MAY BE MADE
Sarout PERMISSION FROM THE
NER,
3 INSPECT \ELDED CONNECTIONS AS FOLLOWS AND 4 ACCORDANCE WITH AWS D°.1:
(rl ) ISPECT WELDING EQUPMENT FOR CAPACITY, MARTENANCE AND %ORUNG CONDTICHS
13)  VERIFY SPECIFILD ELECTRONZS AND MANDLING AND STORAGE OF ELECTRODES FOR
CONFORMANCE T0 SPECISICATIONS
(€} IKSPECT FREHEATING AND INTERPASS TEMPERATURES FOR CONFORVANGE WITH ANS
©) Sty INSeECT AL JELDS AND VERIEY THAT QUALITY OF WELOS MEETS THE
QEQUIREVENTS OF AWS D
(£)  SPOT TEST ATLEAST GE FALLET WELD OF EACH MEYBER USING MAGNETIC PARTICLE R
DYE PENETRANT.
) NSPECT FOR SIZE, SPAGING, TYRE AND LOCATION AS PER AFFROVET PLANS
iG) VERFY THAT THE BASE METAL CONFGRS TO THE DRAWNGS
i W THE REPORTS BY TESTING LASS.
) VEL03 ARE CLESH AKD FAEE FHON
) SELES AS PER SPEC!
) s A CLEARLY MARKED ANG HAVE BEEN ADZOUATEL
F. SECIAL IMSPEGTICK OF BXISTING SHAFT.TO-FLANGE WELD CORNECTIONS - (80T REQUIRED)
G

REFORTS:

{1 COASIE AND PERIODICALLY SUZIAT DALY ‘NSPECTION REPORTS TO THE GIWNER

THE INSPECTION FLAN OUTLINED FEREIN S INTERDED AS A DESCRIPTION CF GENERAL AND SPECIFIC

!TE‘AS OF CONCERN. 1T 15 NOT INTENDED TO 8E ALL-NCLUSIVE. [T DOES HOT LMY THE TESTING AND
SPECTON AGENLY TO THE ITENS LISTED, ADDITIONAL YESTHG, 'NSPECTION, AND CHECKING MAY 3E

SLLD BE ANTICIPATED. THE TESTING AGENCY SHALL USE THER PROFTSSIONA,

ESGE OF THE 106 SITE CONDITICNS AND THE CONT CR'S BERFOIVANCE

RITENS R~on RE ADDITIONAL ATTEMTION, THE TESTING AGENCYS JUDGHMENT

S 0 T YC ? . ANY DISCREPANCIES AND PROBLEWS ShALL RE

R 3 HOGT

ZQUT ANDS
JUDBHENT ARD KROW,
YO DEGIDE WHAT
NUST PREVAL O
BROUGHT 1M1
THE OWNER'S R

DETERVINE WHAT 1§ /N A\.CEPT;\BLE k.,SOLUTI')h O 3
ASTER EACH INSPECTION, THE TLSTING AGENGY WILL PREPARE A WRITTEN ACSERTANG ORZE 'E\J'l&‘-
WH CHAVAL 32 GIVENT SONTRACYOR AND FLED AS DALY REPCRTS TC THE |

WRTTEN AC'}\)N Vil LGN E COMTRACTOR A LIST OF ITEMS TC) BE CCRRECTED, FRIOR T

! 3 * }-h)lOR LCADING OF STRUCTURAL

BENCY DOES XOT RCL'&VE
CONTRASTOR FAS YHE SLE
DOTURIENTS, THE TESTING AL
2 CUALITY CONTROL PERSONKEL

:‘
O

HE "ONTRP\CU‘\S CONTRACTUAL OR
E RESFONSIB LITY FOR ANY DEVIATIONS
SNCY WILL NOTREPLACE THE

-
RESPOHSBILL THE TESTING
S"’A\'UYOR\’C‘J\ GATIONS  THi

CCNTRACTOR
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STRUCTURAL STEEL
STRUCTURA ELL MATERIALS, FAB?X"AI ON, DETAUING, AND WORKMANSHIP SHALL CONFORM
T G REFERENGE STANDARDS,

CATIDN FOR STRUCTURAL JOINTS USING ASTY A225 OR 4430 80L1S," AS z
8Y  THE RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS OF THE
ENGNEERING FOUNDATION
{C)  "CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES® (PARAGRARH 4 2.4
SPECIFICALLY EXCLUDED).
BY THE AMERICAN WELDING sacnm (aws):
(AT STRUCTURALWELDR “STEEL 01 1

(B.) "SYMBOLSFOR "IELDIF\G AND NON-CESTRUCTIVE TESTING®
ANY MATERAL OR WORKMANSHIP WHICH IS OBSERVED TO BE DEFECTIVE OR INCONSISTENT WITH
S SHALL BE CORRECTED, MODIFIED, OR REPLACED AT THE

Tl ENALL ST RLC'LRIL BOLTS, INCLUDING THE AJAX M20 BOLTS WITH SHEAR SLEEVES,
AC‘COR"lh‘C 10 THE REQUREMENTS OF THE AISC TURN OF THE NUT* METHOD, TIGHTEN 80LTS
TURN PAST TisE SNUG TIGHT COND! AS DEFINED BY A'SC
WELDEQ CONNEC YIO‘I: SHALL CONFORM 'O THE LATEST REVISED CODE OF THE AMERICAN
WELDING SOCIETY, AWS D1.1. ALL WELD ELECTRODES SHALL BE E80XX UNLESS NOTED

"-IERW SE ON THE CRAWING!
AL CONMNECTIONS SHALL 3E MADE BY WELDERS CERTIF'E0 BY AWS. CONTRACTCOR SHALL
SUBNMIT DERS' CERTIFICATION AND QUALIFICATION DOCUMENTATION TO THE OWNER'S TESTING
AGENCY FOR REVIEW AND ABPROVAL PRIOR TO CONSTRUCTION
STRUCTURAL STEEL PLATES SHALL CONFORM TO ASTM AS72 GRADE 65 (FY = 65 KSi MIN.} UNLESS
ROTED OTHERWISE ON THE DRAWINGS.

SURFACES GF EXISTING STEEL SHALL BE PREPARED AS REQUIRED FOR FIELD WELDING PER AWS,
SEE SECTICN! NOTES REGARDING TOUCH-UP OF GALVANIZED SURFACES DAMAGED DURNG
TRANSFORTATION OR ERECTION AND ASSEVBLY AS WELL AS F'ELD WELDING,
UNLESS OTHERWISE NOTED, ALL STEEL MEMBERS SHALL BE HOT-DIP GALVANIZED, AFTER
FABRICATION, IN ACCORDANCE WiTH ASTM A123. SEE SECTICN J FOR FURTHER NOTES AND FOR 15
rX(“EPTlON‘: (iF ANY) 1
AL WELDS SHALL BE VISUALLY INSPECTED BY THE OWNER'S APPROVED TESTING AGENCY OTHER
TESTS MAY ALSO BE PERFORVED ON THE WELDS BY THE TESTING AGENCY IN ORDER FOR THEM 1O
P"Q(CRM THEIR DUTIES FOR Tr1S PROJECT, THE CONTRACTOR SHALL COOPERATE WITH THE

1G AGENCY IN THEIR TESTING EFFORTS.
SHALL 8E DONE TO THE EXISTING STRUCTURE WITHOUT THE PRIOR APPROVAL AND

OF TH E“TI‘IG AGENCY.

1ELD CL""III\G THE CONTRACTOR SHALL MARK THE CUT QUTLINES ON THE
THE INSPECTION/TESTING AGENCY SHALL VERIFY PROPOSEC LAYDUT, LOCAT'ON,

S’ON:;
RE CUTS IN THE STEEL SHALL BE CAREFULLY CUT BY MECHANICAL METHODS SUCH 3
AS DRILLING, SI\W CUTTING, AND GRINDING. THE CONTRACTOR IS RESPONSIBLE 70 PREVENT
ANY DAMAGE TO THE COAX CABLES, AND/OR OTHER EQUIPMENT AND/OR THE STRUCTURE,
DURING THE CUTTIN RKANY DAMAGE TO THE COAX uASLES ANDICR CTHER EQUIPMENT
ANDIOR THE STRUCTURE, RESULTING FROM THE CONTRACTOR'S ACTIVITIES SHALL BE REPAIRED
AT THE CONTRACTOR'S EXPENSE. THE INSPECTION/TESTING AGENCY SHALL CLOSELY AND J
LOUSLY MONITOR THIS ACTIVITY
QUIRED CUTS SHALL BE CUT WITHIN THE DIMENSIONS SHOWN ON THE DRAVINGS, NO
’J S SHALL EXTEND BEYOND THE QUTLINE OF THE DIMENSIONS SHOWN ON THE DRAWINGS.
EDGES SHALL RE GROUND SMOOTH AND DE-BURRED. CUT EDGES THAT ARE TO BE
SHALL BE PREPARED FOR FIELD WELDING PER AWS D11 AND AS SHOWN ON THE
T MAY BE NECESSARY TO DRILL STARTER HOLES AS REQUIRED TO MAKE THE
LUT< ‘-|E |\S—:v IONSTESTING AGENCY SHALL CLOSELY AND CONTINUOUSLY MONITOR THIS
CTVITY,

BASE PLATE GROUT
Ay 5U FOR TIE POLE BASE SMALL BE NON.SHRINK, NON-METALLIC, GROUT (EUCO NS GROUT
PQO"E? EQU A 7500 251 MINIAUM COMPRESSIVE STRENGTH. PVC

RO!

E 8ASE PLATE I ORDER 10 ALLOV MOISTURE TO ADEQUATELY DRAIN FROM THE
'CR OF THE POLE SHAFT  GONTRACTOR SHALL SUBMIT PROPOSED GROUT SPECIFICATION
i\FC“J (ATION TO THE QWNER FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION,
CONTRACTOR StIALL FOLLOW GROUT MANUFACTURER'S SPECIFICATICNS FOR COLD WEATHER
GROUTING PROCEDURES (IF NECESSARY) AND THE TESTING AGENCY SHALL PREPARE GROUT
SAMPLE SPECIMENS FOR COMPRESSIVE STRENGTH TESTING AND VERIFICATION
GROUT SHALL 3E INST) D TIGHT UNDER BASE PLATE WITH NO VOIDS REMAINING BETWEEN TOP
OF EXISTING CONCRE UNDERSIDE OF EXISTING BASE PLATE (EXCEPT FOR DRAN PIPES)
GROUT COMPLETELY SOLID (EXCEPT FOR DRAN PIPES) UNDER ENTIRE SURFACE OF BASE PLATE
FROM QUTSIDE €DGE TO INSIDE EDGE

FOUNDATION WORK - (NOT REQUIRED)

7 (‘\STPLL‘HO\J AISC 1
& DS FABRISATIN AND ERECTION OF STRUGTURAL §TE

mn

ot 3

£0 FRCM INSIDE THE POLE SHAFT QUT THROUGH THE GROUT 2,

CAST-IN-PLACE CONCRETE - (NOT REQUIRED)
EPDXV GROUYED HEINFORCNG ANCHOR RODS

) GHOR RODS SHALL BE 150 K51 Al
“O\r(\R\lth TO ASTH :\"24 R»CO\’L’*‘{DED HA\UFACFJR(RS'SU JERS O KS! ALL-THREAD
BAR ARE WiLL A,‘.'S FORM ENGINEER'NG CORFORATION AND DYWIDAG SYSTEMS INTERNATIONAL
ALL REINFORCING ANCHCR RODS SHALL BE HOT DIP GALVANIZED PER ASTM ALS3. ALTERNATIVELY,
ALL RER OR"‘K‘:A.‘ICH"‘R RODS WAY BE EPOXY COATED PER ASTM AT75.
THE CORE-DRILLED HOLES IN THE CONCRETE FOR THE ANCHOR RODS SHALL BE CLEAN AND DRY,
AND OTHERWISE PROPERLY PREPARED ACCORDING TO THE ANCHOR ROD AND EPOXY |
MANUFACTURERS' INSTRUCTIONS, PRICR TO PLACEMENT OF ANCHOR RODS ARD EPOXY
CONTRACTOR SHALL FOLLOW ALL ANCHOR ROD AND EPOXY VANUFACTURER RECOW-!EN:'MIONS
REGARDING HANDLING OF RODS, EFOXY, ACCEPTABLE AVBIENT TENSERATURE RANGE DURING
INSTALLATION AND POST-INSTALLATION CURING, THE EFFECT OF TEMPERATURE ON EPOXY CUR'NG
TIME, PREPARATION OF HOLE, ETC.
ULTRABOND 1, HLTI HIT RE-500 OR ANCHORTITE EPOXY SHALL BE USED TO AHCHOR THE 150 KS!
ALL-THREAD BAR IN THE DRILL HOLES. IF CONTRACTOR WISHES TO USE A DIFFERENT EPOXY, A
REGUEST INCLUDING THE EPOXY TECHNICAL DATA SHEET(S) SHALL 8E SUBMITTED TO PAUL [ FORD
AND COMPANY FOR REVIEW PRIOR TO CONSTRUCTION. AS NOTED ASOVE, FOLLOW ALL EPOXY
MARUFACTURER RECOMMENDATIONS REGARDING HANDLING OF EFOXY, ACCEPTABLE AMBIENT
TEMPERATURE RANGE DURING INSTALLATION AND POST-INSTALLATION CURING, THE EFFECT OF
TENPERATURE ON EPOXY CURING TIME, PREPARATION OF HOLE, ETC,
ONCE THE REINFORCING ANCHOR RODS HAVE BEEN INSTALLED AND ALL EFOXY AND GROUT HAVE
CURED (IF BASE PLATE AND/OR BEARING PLATES HAVE BEEN GROUTED PRIOR TO TESTING), ALL
REINFORTING ANCHOR RODS SHALL BE LOAD TESTED FER CROQWN CASTLE ENGINEERING
DOCUMENT BENG-PRC-10113, REFER TO THE NEW ANCHOR & BRACKET DETAL ON FOLLOWING
DRAWING SHEETS FOR SPECIFIED ANCHOR ROD PROOF LOAD.
ONCE THE REINFORCING ANCHOR RODS HAVE BEEN SUCCESSFULLY LOAD TESTED AND APPRQVED
AND BASE PLATE / BEARING PLATE GROUT HAS CURED (IF BASE PLATE AND/OR BEARING PLATES
HAVE BEEN GROUTED AFTER TESTING), CONTRACTOR SHALL TIGHTEN ALL HEAVY HEX ANCHOR
NUTS TO SNUG TIGHT PLUS 42 TURN O NUT.

TOUCH UP OF GALVANIﬁ%
F UP ANY ANDIOR ALL AREAS OF GALVANIZING ON THE EXISTING

STRUCTURE OR NEW CONPONENTS THAT ARE DAY MAGED OR ABRADED BURING CONSTRUCTI 1oN
GALVANIZED SURFACES DAMAGED DURING TRANSFORTATION OR ERECTION AND ASSEMBLY AR
WELL AS ANY AND ALL ABRASIONS, CUTS, FIELD DRILLING, AND ALL FIELD WELDING SHALL BE
TOUCHED UP WITH TWOQ (2} COATS OF ZRC-BRAKT ZINC-RICH COLD GALV. COMPOUND, F
THICKNESS PER COAT SHALL BE: WET 3.0 MILS; DRV 1.5 MILS, APPLY PER ZRG lMANIIFACYURER)
RECOMMENDED PROCEDURES. CONTACT ZRC AT 1.800-811-3275 FOR PRODUCT INFORMATION,
CONTRACTCR SHALL CLEAN AND PREPARE ALL F! ELD WELDS ON GALVANIZED AND PRIME PAINTED
SURFACES FOR TOUGH-UP COATING IN ACCORDANCE WITHAWS D1.1.  THE OWNER'S TESTING
AL—E% CY SHALL VERIFY THE PREPARED SURFACE PRIOR TO APPLICATION OF THE TOUCH-UP
COATING.

THE CWNER'S TESTING AGENCY SHALL TEST AND VERIFY THE COATING TH'CKNESS AFTER THE
CONTRACTOR HAS APPLIED THE ZRC COLD GALVANIZING COMPOUND AND 1T HAS SUFFICIENTLY
DRIED, AREAS FOUND TO BE INADEQUATELY COATED, SHALL BE RE-COATED BY THE CONTRACTOR
AND RE-TESTED BY THE TESTING AGENCY.

HOT DIP GALVAKIZING
FHOT-DIP GALVARIZE ALl STRUCTURAL STEE( MEMBERS AND ALL STEEL ACCESSORIES, BOLTS,
WASHERS, ETC. PER ASTM A123 OR PER ASTM A153, AS APPROPRIATE
PROPERLY PREPARE STEEL ITEMS FOR GALVANIZNG.
DRILL OR PUNCH WEEP AND/OR DRAINAGE HOLES AS REQUIRED.
ALSI.TGN.MNlZNC SHALL BE DONE AFTER FABRICATION (S COMPLETED AND PRIOR TO FIELD
INSTALLATION

PERPETUAL INSPECTION AND MAINTENANCE BY THE OWNE

THE INSTALLATION OF THE MONOPCLE
REINFORC NG SVS'LA( AND Ti‘E W ‘ORK HAS BEEN ACCE°TED BY THE CWNER, THE OWNER WiLL 8E
RESPONSIBLE FOR THE LONG TERM AND PERPETUAL INSPECTION AND MAINTENANCE OF THE POLE
AND REINFORCING SYSTEM.

THE MONOPOLE REINFORCING SYSTEM MNDICATED 'N THESE DOCUNENTS USES REINFORCING
COMPONENTS THAT INVOLVE FIELD WELOING STEEL REMBERS TO THE EXISTING GALVANIZED STEEL
POLE STRUCTURE, THESE FIELD WELDED CONNECTIONS ARE SURJECT TO CORROSION DAMAGE
AND DETERIORATION iF THEY ARE NOT PROPERLY MANTAINED AND COVERED WITH CORROSION
PREVENTIVE COATING SUCH AS THE ZRT GALVANIZING COMPOUND SPECIFIED PREVIOUSLY, THE
STRUCTURAL LOAD CARRYNG CAPACITY OF THE REINFORCED POLE SYSTEM IS DEPERDENT USON
THE INSTALLED SIZE AND QUALITY, MAINTAINED SOUND CONDITION AND STRENGTH OF THESE F'IELD
WELDED CONNECTIONS. ANY CORROSION OF, DAMAGE TO, FATIGUE, FRACTURE, AND/CR
DETERIORATION OF THESE WELDS AND/OR THE CONNECTED COMPONENTS VALL RESUU’ TN THE
LOSS OF STRUCTURAL LOAD CARRYING CAPACITY AND MAY LEAD TO FAILURE OF TH
STRUCTURAL SYSTEM. THEREFORE, IT IS IMPERAYTIVE THAT THE OWKER REGULARLY INSPECTS,
TAINTAINS, AND REPAIRS AS NECESSARY, ALL OF THESE WELDS, CONNECTIONS, AND
COMPONENTS FOR THE LIFE OF THE STRUC
THE OWNER SHALL REFER TO TIAEIA-222.F-1805, SECTION 14 AND ANNEX E FOR rh:CO?WENf‘A" ONS
FOR MAINTENANCE AND INSPECTION. THE FREQUENCY CF THE INSPECTIDN ANC MAINTENANCE
INTERVALS S TO BE DETERMINED BY THE OWNER BASED UPON ACTUAL SITE AND E\‘JRO\WEWN.
CONDITIONS. PAUL J. FORD & COMPANY RECOMMENDS THAT A COMPLETE AND THORQUGH
INSPECTION OF THE ENTIRE REINFORCED MONPOLE STRUCTURAL SYSTEM BE PERFORMED
YEARLY ANDIOR AS F ATCORDNG TO TIAEIA-222.F-15%5
SECTION 14,1, NOTE 1:"(T {8 Ri:COPWENDtD THI\T THE STRUCTURE BE NSPECTED AFTER SEVERE
WIND AND/OR !CE STORMS OR OTHER EXTREME LOADING CONDITIONS®.
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3FI121635 FERWTONS

NOTE: NO DETAILED INFORMATION REGARDING
INTERFERENCES WAS PROVIDED. THEREFORE,

| CONTRACTOR SHALL FIELD VERIFY ALL EXISTING
CONDITIONS AND DIMENSIONS BEFORE PROCEEDING
WITHTHE WORK. REPORT ANY AND ALL

- DISCREPANCIES TO PAUL J. FORD AND COMPANY AND
CROWN CASTLE FIELD PERSONNEL |MMEDIATFLY

[THIS POLE REINFORCEMENT DRAWING 15 FOR THE POLE DESIGN AND 1
ANTENNA LOADING DOCUMENTED IN THE PJF CO-LOCATION ANALYSIS
| FOR THIS SITE (PJF#37512-1598), DATED 11-19-2012.

POLE SPECIFICATIONS
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NOTE DIENSIONS SHOWN DO HOT (NCLUDE GALVAN ZING TOLERANCES

POLE ELEVATION / 17\
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