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
August 17’ 2012 www.ct.gov/csc

Jennifer Young Gaudet
HPC Wireless Services

46 Mill Plain Road, Floor 2
Danbury, CT 06811

RE: EM-CING-043-120730 — New Cingular Wireless PCS, LLC notice of intent to modify
an existing telecommunications facility located at 1455 Forbes Street, East Hartford,
Connecticut.

Dear Ms. Gaudet:

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 Modifications to the tower be completed in accordance with the recommendations made
in the Structural Modification Report prepared by Paul J. Ford and Company dated June
22,2012 , and stamped by Joseph Jacobs; and

e Prior to antenna installation, a signed letter from a 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 and foundation will not
exceed 100 percent of the post-construction structural rating.

e Any deviation from the proposed modification as specified in this notice and supportmg
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 less 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

o 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 July
27,2012. The modifications are in compliance with the exception criteria in Section 16-505-72
(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
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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,

%bb@

Linda Roberts
Executive Director

LR/CDM/cm

¢: The Honorable Marcia A. Leclerc, Mayor, Town of East Hartford |
Michael J. Dayton, Town Planner, Town of East Hartford
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July 27,2012 >IN4

VIA OVERNIGHT COURIER

Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Attn: Ms. Linda Roberts, Executive Director

Re: New Cingular Wireless PCS, LLC — Exempt Modification
1455 Forbes Street, East Hartford, Connecticut

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 Mayor of East Hartford.

AT&T plans to modify the existing wireless communications facility owned by Crown
Castle and located at 1455 Forbes Street, East Hartford (coordinates 41°-43°-53.6” N, 72°-36°-
28.13” 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 T-arm mounts to the tower, relocate three (3) existing
GSM/UMTS antennas to the T-arms, and add three (3) LTE panel antennas, all at a
center line of approximately 120°. Six (6) RRHs (remote radio heads) and a surge
arrestor will be mounted behind the antennas on new pipes. AT&T will also place a DC
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Ms. Linda Roberts
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and fiber run from the equipment to the antennas along the existing coaxial cable run.
These changes will not extend the height of the approximately 130 structure.

2. AT&T will remove one cabinet from the existing concrete pad. Two cabinets,
one on a new H-frame, will be placed on a new concrete pad adjacent to the existing
AT&T padA new GPS antenna will be mounted on the existing ice bridge. 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 2.46%; the
combined site operations will result in a total power density of approximately 80.27%.

Please feel free to contact me by phone at (860) 798-7454 or by e-mail at

jgaudet@hpewireless.com with questions concerning this matter. Thank you for your

consideration.
Respectfully yours,
Werntor sy Pt
(£27)
Jennifer Young Gaudet
Attachments
ee: Honorable Marcia A. Leclerc, Mayor of East Hartford

Jessie K. Handel (underlying property owner)
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PAUL }J. FORD AND COMPANY
STRUCTURAL ENGINEERS
250 East Broad Street - Suite 1500 « Columbus, Ohio 43215

Date: June 22, 2012

Andrew Bazinet Paul J. Ford and Company
Crown Castle USA Inc. 250 East Broad Street #1500
349 West Commercial Street, Suite 2630 Columbus, OH 43215

East Rochester, NY 14445 (614) 221-6679

(585) 899-3442 dkramer@pijfweb.com

Subject: Structural Modification Report

Carrier Designation: AT&T Mobility Co-Locate

Carrier Site Number: C15278

Carrier Site Name: AWE-East Hartford South
Crown Castle Designation: Crown Castle BU Number: 806376

Crown Castle Site Name: HRT 100 943239

Crown Castle JDE Job Number: 183522

Crown Castle Work Order Number: 501367

Crown Castle Application Number: 145105 Rev. 1
Engineering Firm Designation: Paul J. Ford and Company Project Number;37512-1659BP_SABRE
Site Data: 1455 FORBES STREET, EAST HARTFORD, Hartford County, CT

Latitude 47° 43’ 53.3", Longitude -72° 36' 28"
130 Foot - Monopole Tower

Dear Andrew Bazinet,

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 469009, in
accordance with application 145105, 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:

LC4.5: Modified Structure w/ Existing + Proposed Loading Sufficient Capacity
Note: See Table | and Table Ii for the proposed and existing loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F standard and local code requirements
based upon 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.

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.
Respectiully submitted by:
FAG- o vyt ‘ A
D Seor KrAME STuRTNCARE 0N

D. Scott Kramer, P.E."S
Project Engineer

}#3

2
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130 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37512-1659BP, Application 145105, Revision 1 Page 2
TABLE OF CONTENTS
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June 22, 2012

130 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37512-16598BP, Application 145105, Revision 1 Page 3
1) INTRODUCTION

This tower is a 130-ft Monopole tower designed by VALMONT in January of 1991.

The tower was originally designed for a wind speed of 90 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, 28.1 mph with 1 inch ice thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Center
Number Number| Feed
T:\‘/I:It;?t? El el;::ﬁ on of Maﬁz:'eal::?:r er Antenna Model of Feed | Line [Note

(ft) Antennas Lines |8ize (in)

121 1 tower mounts T-Arm Mount [TA 601-3] |
121 | 3 kmw AM-X-CD-16-65-00T-RET

120 , communications ~ w/ Mount Pipe 2 a4

M raycap DC6-48-60-18-8F 1 3/8 -
ericsson ____RRUS-1
119 11 Gj .
9 1 tower mounts | Side Arm Mgt]mt [SO 102

tnxTower Report - version 6.0.3.0



June 22, 2012

130 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37512-1659BP, Application 145105, Revision 1 Page 4
Table 2 - Existing Antenna and Cable Information
Mounting cLelr;teer Number Antenna Number| Feed
Level (ft) | Elevation of Manufacturer Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
3 s APXV18-206517S-C w/
128 128 ~_Mount Pipe 6 15/8 | 1
_ 1 tower mounts | Pipe Mount [SO 102.3]
121 1 tower mounts Pipe Mount [PM 501-3] - - 2
3 kathrein 800 10121 w/ Mount Pipe
121 120 . kil . Coel W VPR TP 6 5114 1
powerwave
6 technologies ] F‘GP421\4401 v
5 adc DUAL BAND 800/1900
FULL BAND MASTHEAD
1 BXA-185060/8CFx2 w/
; __Mount Pipe
109 2 antel BXA-185090{8CF w/
107 Mount Pipe 12 | 158 | 1
3 BXA-70063/6CFx4 w/
~Mount Pipe
. DB844G65ZAXY w/
1 ° docibel Mount Pipe
107 1 tower mounts | Fatform MC:L)'m (LP 101-
101 2 andrew Andrew VHLP2.5-11
2 dragonwave _Horizon Compact
DB980H90E-M w/ Mount
6 decibel Pipe 6 11/4
o7 3 kathrein___[840 10054 w/ MountPipe| 5 | %8 | 4
97 1 motorola ____TIMING 2000 3 5/16
samsung
3 telecommunications| WIMAX DAP HEAD
1 tower mounts  |Platform Mount [LP 602-1)
3 andrew ETW190VS12UB
6 APXV18-206516S-C-A20
rfs w/ Mount Pipe
87 87 3 RFS ATMAA-1412D-1A20 12 11/ 1
1 tower mounts Side Arm Mg;mt [SO 702-
Notes:
1) Existing Equipment
2) Equipment To be Removed

thxTower Report -

version 6.0.3.0




June 22, 2012

130 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37512-1659BP, Application 145105, Revision 1 Page §
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided , , ; ‘
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS Dr. Clarengi;v;;\ﬂtéh ﬁﬁgmec""“’a' 262381 COISITES
Dgﬁmgglggg%%‘;%"és SAC Engineering 26238 | COISITES
4-TOYYESF;\AAW['{JZ§T%E,R Valmont 262386 COISITES
4‘13&52,?%’%#5& ccl 3154689 CCISITES
P ROPO%%DAQ"V?N%';'CAT'ON PUF, 37512-0659BP, 612212012 - PJF
4'18X{_§§'§T§g§g§$$'- Valmont, 10888-91 645113 CCISITES

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 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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4) ANALYSIS RESULTS
Table 4 - Section Capacity (Summary) ,
: 3 D
Se:‘t)l?n Elevation (ft) [Component Type Size Eﬁ:lltrl::t P (K) SF F;R)allow Cap:.clty Pass / Fail
L1 130- 110 Pole TP15.525x10.525x0.188 1 2 483 37.9 Pass
L2 110 - 81 Pole TP22.779x15.525x0.25 2 8 943 95.5 Pass
L3 81-70 Pole TP25.531x22.779x0.377 3 -9 1331 81.0 Pass
L4 70-59.5 Pole TP27.657x23.776x0.313 4 -1 1433 98.0 Pass
L5 59.5-455 Pole TP31.159x27.657x0.41 5 -14 1862 90.0 Pass
L6 |455-34.08 Pole TP34.015x31,159x0.405 6 -15 1938 92.3 Pass
L7 | 34.08-205 Pole TP36.78x31.975x0.425 7 -18 2190 92.7 Pass
L8 205-0 Pole TP41.9x36.78x0.414 8 -22 2384 94.8 Pass
Summary
Pole (L4) 98.0 Pass
Rating = 98.0 Pass
Table 5 - Tower Component Stresses vs. Capacity
Notes Component Elevation (ft) % Capacity Pass / Fail
1 Flanged Connection 110 29.6 Pass
1 Anchor Rods 82.1 Pass
1 Base Plate ‘ 0 58.9 Pass
Base Foundation :
1 Steel 0 484 Pass
Base Foundation ]
! Soil Interaction 0 58.0 Pass
Structure Rating (max from all components) = 98.0%
Notes:

1

See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.

4.1) Recommendations

See attached proposed modification drawings.
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APPENDIX A

TNXTOWER OUTPUT

June 22, 2012
CCI BU No 806376

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:

1) Tower Is located in Hartford County, Connecticut.
2) Basic wind speed of 80 mph.
3) Nominal ice thickness of 1.000 in.
4) Ice thickness is considered to increase with height.
5) lce density of 56 pcf.
6) A wind speed of 28 mph is used in combination with ice.
7) Temperature drop of 50 °F.
8) Deflections calculated using a wind speed of 50 mph.
9) A non-linear (P-delta) analysis was used.
10) Pressures are calculated at each section.
11) Stress ratio used in pole design is 1.333.
12) Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are
not considered.
Options

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

L 2 L

Use Code Stress Ratios
Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile
Include Bolts In Member Capacity

Leg Bolts Are At Top Of Section

Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)

Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned
Y Assume Rigid Index Plate
v Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension

L L L

Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends

Sort Capacity Reports By Component

Triangulate Diamond Inner Bracing

v Treat Feedline Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces
Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation
v Consider Feedline Torque

Include Angle

Block Shear Check
Poles

' Include Shear-Torsion Interaction
Always Use Sub-Critical Flow
Use Top Mounted Sockets

Tapered Pole Section Geometry

Section  Elevation Section Splice Number fop Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness Radius
ft ft It Sides in in in in

L1 130.00-110.00 20.00 0.00 12 10.525 15,525 0.188 0.752 A572-65
(65 ksi)

L2 110.00-81.00 29.00 0.00 12 15.525 22.779 0.250 1.000 A5T2-65
(65 ksi)

L3 81.00-70.00 11.00 4.00 12 22779 25,531 0.377 1.508  Reinf 66.76 ksi
(57 ksi)

L4 70.00-59.50 14.50 0.00 12 23.776 27.857 0.313 1.252 A572-85
(65 ksi)

LS 59.50-45.50 14.00 0.00 12 27,657 31.159 0.410 1.641  Reinf 57.31 ksi
(57 ksi)

L6 45.50-34.08 11.42 4,92 12 31.159 34.015 0.405 1.619  Reinf 57.41 ksi
(57 ksi)

L7 34.08-20.50 18.50 0.00 12 31.975 36.780 0.425 1.700  Reinf 57,63 ksi

tnxTower Report - version 6.0.3.0
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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 in
(58 ksi)
L8 20.50-0.00 20.50 12 36.780 41,900 0.414 1.656  Reinf 57.83 ksi
(58 ksi)
Tapered Pole Properties
Section  Tip Dia. Area ! r C Ic J wQ w wit
in in? in’ in in in® in* in’ in
L1 10.896 6.258 85.346 3.701 5.452 15.654  172.934 3.080 2.317 12,324
16.073 9.284 278.754 5.491 8.042 34.662  564.831 4.570 3.657 19.451
L2 16.073 12286  366.206 5468 8.042 45.537  742.033 6.052 3.491 13.963
23.583 18.136 1174973  8.066 11.800 99.576  2380.813  8.926 5.435 21,739
L3 23.583 27.192  1741.844  8.020 11.800  147.618 3520.448 13.383 5.095 13.515
26.432 30.531 2465.752  9.005 13.225  186.445 4996.281  15.027 5.832 15.472
L4 25,723 23.648 1661.744  8.400 12.316 134,923 3367143  11.639 5.533 17.678
28.632 27.559  2630.048 9.789 14.326  183.583 5320.191 13.564 6.573 21.001
L5 28.632 35998 3411.038 9.754 14326  238.097 6911.688 17.717 6.312 15.384
32.258 40.625 4902477 11.008 16.140  303.744 9933.747 19.994 7.251 17.672
L6 32.258 40.084 4839.013 11.010 16.140  299.812 9805153 19.728 7.266 17.95
35.215 43.807 6316477 12032 17.620  358.488 12798.895 21.561 8.031 19.841
L7 34.426 43.171 5484946 11.285 16.563  331.157 11113.988 21.247 7.430 17.485
38.077 49.746 8391976 13.015 19.052  440.480 17004418 24.483 8.718 20.516
L8 38.077 48.468 8181405 13.019 19.052  429.427 16577.745 23.854 8.748 21,134
43.378 55.292 12146.615 14.852 21.704  559.644 24612335 27.213 10.120 24.45
- Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
ft e in in in
L1 130.00- 1 1 1
110.00
L2 110.00- 1 1 1
81.00
L3 81.00- 1 1 1
70.00
L4 70.00- 1 1 1
59.50
L5 59.50- 1 1 1
45.50
L6 45.50- 1 1 1
34.08
L7 34.08- 1 1 1
20.50
L8 20.50-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow  Component Placement Total CrAn Weight
or Shield Type Number
Leg ft et pif
**128-FT**
LDF7-50A (1-5/8 (o] No CaAa(OutOf  128.00-0.00 2 Noice 0.20 0.82
FOAM) Face) 1/2" Ice 0.30 2.33
1"lce 0.40 4.46
2"ice 0.60 10.54
4" Ice 1.00 30.04
LDF7-50A (1-5/8 (o4 No CaAa(OutOf  128.00-0.00 4 No ice 0.00 0.82
FOAM) Face) 1/2" Ice 0.00 2.33
1"Ice 0.00 4.46
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Description Face Allow Component Placement Total CiAa Weight
or Shield Type Number
Leg ft 1 pi
2" [ce 0.00 10.54
4" lce 0.00 30.04
tig7.FTli
2" Rigid Conduit c No CaAa (Out Of 97.00 - 0.00 2 No lce 0.00 0.95
Face) 112" Ice 0.00 2,48
1" lce 0.00 4.62
2" Ice 0.00 10.72
4" [ce 0.00 30.27
LDF4P-50A(1/2) C No Inside Pole 97.00 - 0.00 2 No Ice 0.00 0.15
1/2" Ice 0.00 0.15
1" lce 0.00 0.15
2" Ice 0.00 0.15
4" Ice 0.00 0.15
ATCB-B01-005(5/16) C No Inside Pole 97.00 - 0.00 3 No Ice 0.00 0.07
112" Ice 0.00 0.07
1" lce 0.00 0.07
2" lce 0.00 0.07
4" Ice 0.00 0.07
LDF4P-50A(1/2) C No CaAa(Out Of 97.00-0.00 1 No Ice 0.00 0.15
Face) 1/2" Ice 0.00 0.84
1" Ice 0.00 2.14
2" Ice 0.00 6.58
4" Ice 0.00 22,78
it87_FT'i
LDF6-50A(1-1/4") B No CaAa (Out Of 87.00-0.00 2 No ice 0.16 0.66
Face) 1/2" Ice 0.25 1.91
1" Ice 0.35 3.78
2" lce 0.55 9.33
4" Ice 0.95 27.78
LDF6-50A(1-1/4") B No CaAa (Out Of 87.00-0.00 10 No Ice 0.00 0.66
Face) 1/2" Ice 0.00 1.91
1" lce 0.00 3.78
2" Ice 0.00 9.33
4" ice 0.00 27.78
**21-FT*
LDF6-50A(1-1/4") B No CaAa(OutOf 121.00-87.00 1 No Ice 0.16 0.66
Face) 1/2" ice 0.25 1.91
1" lce 0.35 3.78
2" Ice 0.55 9.33
4" Ice 0.95 27.78
LDF6-50A(1-1/4") B No CaAa (OutOf  121.00-87.00 5 No lce 0.00 0.66
Face) 1/2" Ice 0.00 1.91
1" Ice 0.00 3.78
2" lce 0.00 9.33
4" Ice 0.00 27.78
LDF6-50A(1-1/4") B No CaAa (OutOf 87.00 - 0.00 6 No lce 0.00 0.66
Face) 1/2" Ice 0.00 1.91
1" lce 0.00 3.78
2" lce 0.00 9.33
4" Ice 0.00 27.78
FB-L98B-002-75000( B No CaAa (Out Of 121.00 - 0.00 1 No Ice 0.00 0.06
3/18") Face) 1/2" Ice 0.00 0.60
1" lce 0.00 1.76
2" [ce 0.00 5.91
4" Ice 0.00 21.53
WR-VG86ST-BRD( B No  CaAa (Out Of 121.00 - 0.00 2 No Ice 0.00 0.59
3/4) Face) 112" Ice 0.00 1.37
1" Ice 0.00 2,76
2" Ice 0.00 1.37
4" Ice 0.00 23.92
**107-FT**
LDF7-50A(1-5/8") C No Inside Pole 107.00 - 0.00 12 No ice 0.00 0.82
112" Ice 0.00 0.82
1" lce 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
i'97_FTﬁt
LDF7-50A(1-5/8") C No Inside Pole 97.00 - 0.00 6 No ice 0.00 0.82
1/2" Ice 0.00 0.82
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Description Face Allow Component Placement Total CaAa Waeight
or Shield Type Number
Leg ft i pif
1"lce 0.00 0.82
2" lce 0.00 0.82
4" Ice 0.00 0.82
LDF8-50A(1-1/4") (o] No Inside Pole 97.00 - 0.00 6 No Ice 0.00 0.66
1/2" Ice 0.00 0.66
1" lce 0.00 0.66
2" Ice 0.00 0.66
4" Ice 0.00 0.66
3/4" Flat o] No  CaAa (Out Of 60.50 - 0.00 1 No Ice 0.13 0.00
Reinforcement Face) 1/2" Ice 0.24 0.00
1" lce 0.35 0.00
2" [ce 0.57 0.00
4" Ice 1.01 0.00
3/4" Flat Cc No CaAa(OutOf  82.00-72.00 1 No Ice 0.13 0.00
Reinforcement Face) 1/2" Ice 0.24 0.00
1" lce 0.35 0.00
2" Ice 0.57 0.00
4" Ice 1.01 0.00
L Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar CiA4 CiAa Weight
Sectio Elevation In Face Out Face
n ft e s s ff K
L1 130.00-110.00 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 1.705 0
c 0.000 0.000 0.000 7.128 0
L2 110.00-81.00 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 5.425 0
(o] 0.000 0.000 0.000 11.609 1
L3 81.00-70.00 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 3.410 0
C 0.000 0.000 0.000 5.481 0
L4 70.00-59.50 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 3.255 0
c 0.000 0.000 0.000 4.283 0
L5 59.50-45.50 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 4.340 0
(o 0.000 0.000 0.000 7.294 0
L6 45.50-34.08 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 3.540 0
C 0.000 0.000 0.000 5.850 0
L7 34.08-20.50 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 4.210 0
Cc 0.000 0.000 0.000 7.075 0
L8 20.50-0.00 A 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 6.355 0
C 0.000 0.000 0.000 10.681 1
[ Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face lce Ag Ar CiAa CaAx Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in # t f e K
L1 130.00-110.00 A 1.167 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 4272 0
C 0.000 0.000 0.000 15.529 1
L2 110.00-81.00 A 1.135 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 13.368 1
C 0.000 0.000 0.000 25.024 2
L3 81.00-70.00 A 1.104 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 8.269 1
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Tower Tower Face Ice Ar Ar CiAx CaAa Waeight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in 7 7 8 s K
C 0.000 0.000 0.000 12,548 1
L4 70.00-59.50 A 1.084 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 7.893 1
C 0.000 0.000 0.000 9.166 1
L5 59.50-45.50 A 1.057 0.000 0.000 0.000 0.000 0
0.600 0.000 0.000 10.259 1
C 0.000 0.000 0.000 16.501 1
L6 45.50-34,08 A 1.022 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 8.211 1
Cc 0.000 0.000 0.000 13.215 1
L7 34.08-20.50 A 1.000 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 9.764 1
C 0.000 0.000 0.000 15.715 1
L8 20.50-0.00 A 1.000 0.000 0.000 0.000 0.000 0
B 0.000 0.000 0.000 14.555 2
C 0.000 0.000 0.000 23.436 1

Feed Line Center of Pressure

Section Elgvation CPx CP; CPx CP;
Ice Ice
fi in in in in
L1 130.00-110.00 -0.250 0.243 -0.347 0.367
L2 110.00-81.00 -0.199 0.325 -0.262 0.515
L3 81.00-70.00 -0.174 0.432 -0.247 0.697
L4 70.00-59.50 -0.096 0.406 -0.087 0.668
L5 59.50-45.50 -0.205 0.465 -0.313 0.774
L6 45.50-34.08 -0.210 0.477 -0.325 0.802
L7 34.08-20.50 -0.213 0.485 -0.335 0.827
L8 20.50-0.00 -0.219 0.497 -0.348 0.860

Discrete Tower Loads

Description Face Offset Offsets:  Azimuth Placement CrAa CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft i f K
ﬂ o
ft
APXV18-2065173-C w/ A From Face 1.00 0.000 128.00 No Ice 5.40 4,70 0
Mount Pipe 0 172" 5.96 5.86 0
0 Ice 6.48 6.73 0
1" Ice 7.55 8.51 0
2" Ice 9.92 12.28 1
4" lce
APXV18-206517S-C w/ B  From Face 1.00 0.000 128.00 No Ice 5.40 470 0
Mount Pipe 0 12" 5.96 5.86 0
0 lce 6.48 6.73 0
1" kce 7.55 8.51 0
2" Ice 9.92 12.28 1
4" Ice
APXV18-206517S-C w/ C FromFace 1.00 0.000 128.00 No Ice 5.40 4.70 0
Mount Pipe 0 2" 5.96 5.86 0
0 Ice 6.48 6.73 0
1" lce 7.55 8.51 0
2" Ice 9.92 12.28 1
4" Ice
Side Arm Mount [SO 102- C FromFace 0.00 0.000 128.00 No Ice 3.00 3.00 0
3] (4] 2" 3.48 3.48 0
-2 Ice 3.96 3.96 0
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Description Face Offset Offsets:  Azimuth Placement CaAa CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral 1
Vert
ft ft ff id K
” °
ft
1" Ice 4,92 4,92 0
2" Ice 6.84 6.84 0
4" Ice
800 10121 w/MountPipe A  FromFace  4.00 0.000 121.00 No Ice 5.69 4.60 0
0 12" 6.18 535 0
-1 Ice 6.68 6.05 0
1" Ice 1.70 7.63 0
2" Ice 9.86 10.83 1
4" [ce
800 10121 w/ Mount Pipe B  From Face 4.00 0.000 121.00 No Ice 5.69 4.60 0
0 1/2" 6.18 5.35 0
-1 ice 6.68 6.05 0
1" Ice 7.70 7.53 0
2" |ce 9.86 10.83 1
4" Ice
800 10121 w/MountPipe C FromFace  4.00 0.000 121.00 No Ice 5.69 4.60 0
0 1/2 6.18 5.35 0
-1 Ice 6.68 6.05 0
1" Ice 7.70 7.53 0
2" Ice 9.86 10.83 1
4" ce
(2) LGP21401 A FromFace 4.00 0.000 121.00 No Ice 1.29 0.23 0
0 12" 1.45 0.31 0
-1 Ice 1.61 0.40 0
1" Ice 1.97 0.61 0
2" ce 2.79 1.12 0
4" lce
(2) LGP21401 B  FromFace 4.00 0.000 121.00 No Ice 1.29 0.23 0
0 2" 1.45 0.31 0
-1 Ice 1.61 0.40 0
1" Ice 1.97 0.61 0
2" Ice 279 1.12 0
4" |ce
(2) LGP21401 C FromFace 4.00 0.000 121.00 No Ice 1.29 0.23 0
0 1/2" 1.45 0.31 0
-1 Ice 1.61 0.40 0
1" Ice 1.97 0.61 0
2" Ice 2.79 1.12 0
4" ice
AM-X-CD-16-65-00T-RET A  FromFace  4.00 0.000 121.00 No Ice 8.50 6.30 0
w/ Mount Pipe 0 1/2" 9.15 7.48 0
-1 Ice 9.77 8.37 0
1" lce  11.03 10.18 0
2"lce  13.68 14.02 1
4" |ce
AM-X-CD-16-65-00T-RET B  From Face  4.00 0.000 121.00 No lce 8.50 6.30 0
w/ Mount Pipe 0 1/2" 9.15 7.48 0
-1 ice 9.77 8.37 0
1"lce  11.03 10.18 0
2"lce  13.68 14.02 1
4" Ice
AM-X-CD-16-65-00T-RET C  From Face  4.00 0.000 121.00 No Ice 8.50 6.30 0
w/ Mount Pipe 0 12" 9.15 7.48 0
-1 Ice 9.77 8.37 0
lce 11.03 10.18 0
2"Ice  13.68 14.02 1
4" Ice
DC6-48-60-18-8F A FromFace 4.00 0.000 121.00 No Ice 1.27 1.27 0
0 1/2" 1.46 1.46 0
-1 Ice 1.66 1.66 0
1" Ice 2.09 2.09 0
2" Ice 3.10 3.10 0
4" lce
(2) RRUS-11 A FromFace 4.00 0.000 121.00 No lce 3.25 1.37 0
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Description Face Offset Offsets:  Azimuth Placement CrAa CiAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft ft K
ﬂ o
ft
0 1/2" 3.49 1.55 0
-2 Ice 3.74 1.74 0
1" Ice 4.27 2.14 0
2" Ice 5.43 3.04 0
4" Ice
(2) RRUS-11 B FromFace 4.00 0.000 121.00 Nolce  3.25 1.37 0
0 12" 3.49 1.55 0
-2 Ice 3.74 1.74 0
1" Ice 4.27 2.14 0
2" Ice 5.43 3.04 0
4" lce
(2) RRUS-11 C FromFace 4.00 0.000 121.00 Nolce 3.25 1.37 0
0 1/2" 3.49 1.55 0
-2 Ice 3.74 1.74 0
1" Ice 4.27 2.14 0
2" Ice 5.43 3.04 0
4" Ice
T-Arm Mount [TA 601-3] C None 0.000 121.00 Nolce  10.90 10.90 1
1/2" 14.65 14.65 1
Ice 18.40 18.40 1
1"lce  25.90 25.90 2
2"Ilce  40.90 40.90 2
4" Ice
Side Am Mount[SO 102- C  FromFace  0.00 0.000 121.00 No Ice 3.00 3.00 0
3] 0 1/2" 3.48 3.48 0
-2 Ice 3.96 3.96 0
1" Ice 4.92 4,92 0
2" Ice 6.84 6.84 0
4" |ce
(2) DB844G65ZAXY w/ A FromFace 4.00 0.000 107.00 Nolce  4.90 4,92 0
Mount Pipe 0 1/2" 5.35 5.60 0
2 Ice 5.80 6.28 0
1" lce 6.73 7.7 0
2" Ice 8.73 10.83 1
4" Ice
(2) DB844G65ZAXY W/ B FromFace 4.00 0.000 107.00 Nolce  4.90 4.92 0
Mount Pipe 0 12" 5.35 5.60 0
2 Ice 5.80 6.28 0
1" Ice 6.73 7.7 0
2" Ice 8.73 10.83 1
4" |ce
(2) DB844G65ZAXY w/ C FromFace 4.00 0.000 107.00 Nolce  4.90 4.92 0
Mount Pipe 0 1/2" 5.35 5.60 0
2 Ice 5.80 6.28 0
1" lce 6.73 7.7 0
2" Ice 8.73 10.83 1
4" |ce
BXA-70063/6CFx4 A FromFace  4.00 0.000 107.00 No lce 7.73 3.76 0
0 1/2" 8.27 4.19 0
2 Ice 8.81 4.63 0
1" Ice 9.93 5.53 0
2"lce  12.27 7.43 1
4" |ce
BXA-70063/6CFx4 B FromFace 4.00 0.000 107.00 No lce 7.73 3.76 0
0 1/2" 8.27 4.19 0
2 Ice 8.81 4.63 0
1" lce 9.93 5.53 0
2"lce 1227 7.43 1
4" Ice
BXA-70063/6CFx4 C FromFace 4.00 0.000 107.00 No lce 7.73 3.76 0
0 1/2" 8.27 4.19 0
2 Ice 8.81 4.63 0
1" lce 9.93 5.53 0
2"lce  12.27 7.43 1
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Description Face Offset Offsets:  Azimuth Placement CrAn CaAa Waeight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft g K
ﬂ °
ft
4" lce
BXA-185090/8CF w/ A FromFace 4.00 0.000 107.00 Nolce 3.16 3.33 0
Mount Pipe 0 /2" 3.53 3.94 0
2 Ice 3.94 4.56 0
1" Ice 4.83 5.86 0
2" Ice 8.73 8.84 0
4" Ice
BXA-185090/8CF w/ B FromFace 4.00 0.000 107.00 No Ice 3.16 3.33 0
Mount Pipe 0 1/2" 3.53 3.94 0
2 Ice 3.94 4.56 0
1" Ice 4.83 5.86 0
2" lce 6.73 8.84 0
4" Ice
BXA-185060/8CFx2 w/ C FromFace 4.00 0.000 107.00 Nolce  3.29 3.10 0
Mount Pipe 0 1/2" 3.68 375 0
2 Ice 4.08 4.39 0
1" Ice 4,99 5.72 0
2" Ice 6.95 8.64 0
4" Ice
(2) DUAL BAND 800/1900 A  FromFace  4.00 0.000 107.00 No Ice 1.55 0.81 0
FULL BAND MASTHEAD 0 12" 1.72 0.94 0
2 Ice 1.90 1.09 0
1" Ice 2.28 1.40 0
2" Ice 3.14 212 0
4" Ice
Platform Mount (LP 101-1) C None 0.000 107.00 Nolce 36.21 36.21 2
1/2" 42,82 42,82 2
Ice 49.43 49.43 3
1"lce  62.65 62.65 5
2"Ilce  88.09 89.09 8
4" Ice
840 10054 w/ MountPipe A FromFace  4.00 0.000 97.00 No Ice 5.41 2.39 0
0 1/2" 5.83 2,92 0
0 Ice 6.26 3.47 0
1" Ice 7.16 4.61 0
2" Ice 9.09 7.32 1
4" Ice
840 10054 w/ Mount Pipe B FromFace 4.00 0.000 97.00 No lce 5.41 2.39 0
0 172" 5.83 2.92 0
0 Ice 6.26 3.47 0
1" Ice 7.16 4.61 0
2" lce 9.09 7.32 1
4" Ice
840 10054 w/ MountPipe C  FromFace  4.00 0.000 97.00 Noice 541 2.39 0
0 1/2" 5.83 2,92 0
0 Ice 6.26 3.47 0
1" Ice 7.16 4.61 0
2" lce 9.09 7.32 1
4" Ice
(2) DB9BOHY0E-M w/ A  FromFace 4.00 0.000 97.00 Nolce 4.04 3.62 0
Mount Pipe 0 1/2" 4.50 4.48 o
0 lce 4.95 5.22 0
1" Ice 5.87 6.74 0
2" lce 8.05 10.00 1
4" Ice
(2) DB9SOHI0E-M w/ B FromFace 4.00 0.000 97.00 Nolce 4.04 3.62 0
Mount Pipe 0 1/2" 4.50 448 0
0 Ice 4.95 5.22 0
1" ice 5.87 6.74 0
2" ice 8.05 10.00 1
4" Ice
(2) DB98OHOOE-M w/ C FromFace 4.00 0.000 97.00 Nolce 4.04 3.62 0
Mount Pipe 0 12" 4.50 4.48 0
0 Ice 4.95 5.22 0
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Description Face Offset Offsets:  Azimuth Placement CrAa CiAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft ff t# K
" L
ft
1" Ice 5.87 6.74 0
2" Ice 8.05 10.00 1
4" |ce
WIMAX DAP HEAD A FromFace 4.00 0.000 97.00 Nolce 1.80 0.78 0
0 172" 1.99 0.92 (0]
0 Ice 2,18 1.07 0
1" Ice 2.59 1.39 0
2" Ice 3.51 2.14 0
4" Ice
WIMAX DAP HEAD B FromFace 4.00 0.000 97.00 No lce 1.80 0.78 0
0 12" 1.99 0.92 0
0 Ice 2.18 1.07 0
1" Ice 2,59 1.39 0
2" Ice 3.51 214 0
4" lce
WIMAX DAP HEAD C FromFace 4.00 0.000 97.00 No lce 1.80 0.78 0
0 1/2" 1.99 0.92 0
0 Ice 2,18 1.07 0
1" lce 2.59 1.39 0
2" Ice 3.54 214 0
4" Ice
Horizon Compact A From Face 4.00 0.000 97.00 No Ice 0.84 0.43 0
0 1/2" 0.97 0.52 0
4 lce 1.10 0.63 0
1" lce 1.39 0.86 0
2" Ice 2,08 143 0
4" Ice
Horizon Compact B FromFace 4.00 0.000 97.00 No lce 0.84 0.43 0
0 1/2" 0.97 0.52 0
4 Ice 1.10 0.63 0
1" Ice 1.39 0.86 0
2" lce 2.08 1.43 0
4" Ice
TIMING 2000 C FromFace 4.00 0.000 97.00 No lce 0.13 0.13 0
0 1/2" 0.18 0.18 0
0 Ice 0.24 0.24 0
1" Ice 0.38 0.38 0
2" Ice 0.78 0.78 0
4" lce
Platform Mount [LP 602-1] C None 0.000 97.00 Nolce 32.03 32.03 1
1/2" 38.71 38.71 2
Ice 45,39 45.39 2
1"Ice  58.75 58.75 3
2"lce  85.47 85.47 5
4" Ice
*k
(2) RFS APXV18- A  FromFace 4.00 0.000 87.00 No Ice 3.76 3.20 0
206516S-C-A20 w/ Mount 0 1/2" 4.14 3.83 0
Pipe 0 Ice 4.57 4.47 0
1" Ice 5.47 5.81 0
2" Ice 7.40 8.74 1
4" Ice
(2) RFS APXV18- B FromFace 4.00 0.000 87.00 No Ice 3.76 3.20 0
2065168-C-A20 w/ Mount 0 1/2" 4.14 3.83 (4]
Pipe 0 Ice 4.57 4.47 0
1" Ice 5.47 5.81 0
2" Ice 7.40 8.74 1
4" Ice
(2) RFS APXV18- C FromFace 4.00 0.000 87.00 No lce 3.76 3.20 0
206516S-C-A20 w/ Mount 0 12" 4.14 3.83 0
Pipe 0 Ice 4.57 4.47 0
1" Ice 5.47 5.81 0
2" Ice 7.40 8.74 1
4" Ice
RFS ATMAA-1412D-1A20 A FromFace  4.00 0.000 87.00 No lce 117 0.47 0
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Description Face Offset Offsets:  Azimuth Placement CiAa Cala Welght
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft o K
n o
ft
0 12" 1.31 0.57 0
0 Ice 1.47 0.69 0
1" Ice 1.81 0.95 0
2" Ice 2.58 1.57 0
4" ice
RFS ATMAA-1412D-1A20 B FromFace  4.00 0.000 87.00 No Ice 1.147 0.47 0
0 1/2" 1.31 0.57 0
0 ice 1.47 0.69 0
1" Ice 1.81 0.95 0
2" Ice 2.58 1.57 0
4" Ice
RFS ATMAA-1412D-1A20 C FromFace  4.00 0.000 87.00 No Ice 1.17 0.47 0
0 12" 1.31 0.57 0
0 Ice 147 0.69 0
1" Ice 1.81 0.95 0
2" Ice 2,58 1.57 0
4" lce
ETW190VS12UB A FromFace 4.00 0.000 87.00 Nolce 0.35 0.66 0
0 172" 0.44 0.78 0
0 Ice 0.54 0.90 0
1" Ice 0.77 1.17 0
2" |ce 1.33 1.82 0
4" Ice
ETW190VS12UB B FromFace 4.00 0.000 87.00 Nolce 0.35 0.66 0
0 1/2" 0.44 0.78 0
0 Ice 0.54 0.90 0
1" Ice 0.77 1.17 0
2" Ice 1.33 1.82 0
4" Ice
ETW190VS12UB C FromFace 4.00 0.000 87.00 No Ice 0.35 0.66 0
0 1/2" 0.44 0.78 0
0 lce 0.54 0.90 0
1" Ice 0.77 1.17 0
2" ice 1.33 1.82 0
4" Ice
Side Am Mount{[SO702- C None 0.000 87.00 No Ice 3.22 3.22 0
3] 12" 4.15 4.15 0
Ice 5.08 5.08 0
1" lce 6.94 6.94 0
2"lce  10.66 10.66 0
4" Ice
Dishes
Description Face Dish Offset Offsets: Azimuth 3dB  Elevation Outside Aperture  Weight
or Type Type  Horz Adjustment Beam Diameter Area
Leg Lateral Width
Vert
ft ° o ft ft ft K
Andrew VHLP2,5- A Paraboloid  From  4.00 0.000 97.00 2,92 No lce 6.68 0
11 w/Shroud (HP) Face 0 12"ice  1.07 0
4 1" Ice 7.46 0
2" Ice 8.23 0
4" Ice 9.78 0
Andrew VHLP2.5- B Paraboloid  From  4.00 0.000 97.00 2.92 No Ice 6.68 0
11 w/Shroud (HP) Face 0 1/2"Ice  7.07 0
4 1"Ice 7.46 0
2" |ce 8.23 0
4" Ice 9.78 0
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Tower Pressures - No Ice

-

GH = 1.690
Section z Kz gz As F Ar Ar Ay Leg CaAa CaAa
Elevation a % in Out
c Face Face
ft ft psf ld e 2 i 1 s e
L1 130.00- 119.36 | 1.444] 2366} 21.708] A 0.000 21,708 21.708| 100.00 0.000 0.000
110.00 B 0.000 21.708 100.00 0.000 1.705
C 0.000 21.708 100.00 0.000 7.128
L2 110.00- 94,581 1.351| 22.13| 46.284| A 0.000 46.284 46.284] 100.00 0.000 0.000
81.00 B 0.000 46.284 100.00 0.000 5.425
C 0.000 46.284 100.00 0.000 11.609
L3 81.00- 7540) 1.266 | 20.75| 22.142| A 0.000 22,142 22.142| 100.00 0.000 0.000
70.00 B 0.000 22,142 100.00 0.000 3410
C 0.000 22.142 100.00 0.000 5.481
L4 70.00- 64.66 | 1.2121 19.86| 22.970| A 0.000 22,970 22.970] 100.00 0.000 0.000
59.50 B 0.000 22,970 100.00 0.000 3.255
C 0.000 22.970 100.00 0.000 4.283
L5 59.50- 5236 | 1.141] 18.69] 34.309] A 0.000 34.309 34.309| 100.00 0.000 0.000
45.50 B 0.000 34.309 100.00 0.000 4.340
(o] 0.000 34.309 100.00 0.000 7.204
L6 45.50- 39.71] 1.054 | 17.27] 31.012| A 0.000 31.012 31.012] 100.00 0.000 0.000
34.08 B 0.000 31.012 100.00 0.000 3.540
C 0.000 31.012 100.00 0.000 5.950
L7 34.08- 27.18 1]16.38] 39.627| A 0.000 39.627 39.627| 100.00 0.000 0.000
20.50 B 0.000 39.627 100.00 0.000 4.210
C 0.000 39.627 100.00 0.000 7.075
L8 20.50-0.00 10.03 1] 16.38| 67.206] A 0.000 67.206 67.206] 100.00 0.000 0.000
B 0.000 67.206 100.00 0.000 6.355
C 0.000 67.206 100.00 0.000 10.681
Tower Pressure - With Ice i
Gy =1.69
Section b4 Kz qz tz Ag F Ar Ar Aig Leg CrAa CaAa
Elevation a % In Out
c Face Face
ft ft psf in i o i i f
L1 130.00- 119.36] 1.444] 2.92 1.167] 25.598] A 0.000 25.598 25598| 100.00 0.000 0.000
110.00 B 0.000 25.598 100.00 0.000 4,272
Cc 0.000 25.598 100.00 0.000 15.529
L2 110.00- 94.58] 1.351] 2.73 1.135] 51.769] A 0.000 51.769 51,769] 100.00 0.000 0.000
81.00 B 0.000 51.769 100.00 0.000 13.368
Cc 0.000 51.769 100.00 0.000 25.024
1.3 81.00-70.00 75.40f 1.266] 2.56 1.104] 24.167| A 0.000 24,167 24,1671 100.00 0.000 0.000
B 0.000 24,167, 100.00 0.000 8.269
C 0.000 24,167 100.00 0.000 12.548
L4 70.00-59.50 64.66] 1.212| 2.45 1.084] 24.903] A 0.000 24.903 24.903f 100.00 0.000 0.000
B 0.000 24,903 100.00 0.000 7.893
o] 0.000 24,903 100.00 0.000 9.166
L5 59.50-45.50 52.36] 1.141] 2.31 1.057| 36.775| A 0.000 36.775 36.775] 100.00 0.000 0.000
B 0.000 36.775 100.00 0.000 10.259
c 0.000 36.775 100.00 0.000 16.501
L6 45.50-34.08 39.71] 1.054] 2.13 1.022] 32.958] A 0.000 32,958 32.958| 100.00 0.000 0.000
B 0.000 32,958 100.00 0.000 8.211
Cc 0.000 32.958 100.00 0.000 13.215)
L7 34.08-20.50 27.18 1 2.02 1.000{ 41.941] A 0.000 41.941 41.941} 100.00 0.000 0.000
B 0.000 41.941 100.00 0.000 9.764
C 0.000 41,941 100.00 0.000 15.715
L8 20.50-0.00 10.03 1] 202 1.000 70.622] A 0.000 70.622 70.622] 100.00 0.000 0.000
B 0.000 70.622 100.00 0.000 14.555
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Section z Kz Q: 2 As F Ar Ar Awg Leg CiAa CaAx
Elevation a % In Out
c Face Face
ft ft pst in i 6 t t? 8 #
C 0.000 70.622 100.00 0.000 23.436
Tower Pressure - Service
Gy = 1.690
Section r4 Kz Gz A(; F AF AR A/eg Leg CAAA CAAA
Elevation a % in Out
c Face Face
ft ft psf i @ i i i
L1 130.00- 119.36| 1.444] 9.24]| 21.708]| A 0.000 21.708 21,7081 100.00 0.000 0.000
110.00 B 0.000 21,708 100.00 0.000 1.705
C 0.000 21,708 100.00 0.000 7.128
L2 110.00- 94581 1.351] 8.65] 46.284| A 0.000 46.284 46.284 1 100.00 0.000 0.000
81.00 B 0.000 46.284 100.00 0.000 5.425
[} 0.000 46.284 100.00 0.000 11.609
L3 81.00- 75401 1.266| 8.10| 22.142]1 A 0.000 22.142 22,142 100.00 0.000 0.000
70.00 B 0.000 22.142 100.00 0.000 3.410
C 0.000 22,142 100.00 0.000 5.481
L4 70.00- 6466 1.212] 7.76]| 22.970| A 0.000 22.970 22.970| 100.00 0.000 0.000
59.50 B 0.000 22.970 100.00 0.000 3.255
C 0.000 22.970 100.00 0.000 4,283
L5 59.50- 52361 1.141] 7.30| 34.309] A 0.000 34.309 34.3091 100.00 0.000 0.000
45.50 B 0.000 34.309 100.00 0.000 4.340
C 0.000 34.309 100.00 0.000 7.294
L6 45.50- 39.711 1.054| 6.75| 31.012] A 0.000 31.012 31.012| 100.00 0.000 0.000
34.08 B 0.000 31.012 100.00 0.000 3.540
C 0.000 31.012 100.00 0.000 5.950
L7 34.08- 27.18 1] 6.40]| 39.627| A 0.000 39.627 39.627 1 100.00 0.000 0.000
20.50 B 0.000 39.627 100.00 0.0600 4,210
C 0.000 39.627 100.00 0.000 7.075
L8 20.50-0.00 10.03 1] 6.40] 67.206] A 0.000 67.206 67.206 | 100.00 0.000 0.000
B 0.000 67.206 100.00 0.000 6.355
C 0.000 67.206 100.00 0.000 10.681
Load Combinations
Description
Dead Only

Dead+Wind 0 deg - No lce
Dead+Wind 30 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No ice
Dead+Wind 210 deg - No lce
Dead+Wind 240 deg - No lce
Dead+Wind 270 deg - No lce
Dead+Wind 300 deg - No Ice
Dead+Wind 330 deg - No Ice
Dead+ice+Temp

Dead+Wind 0 deg+lce+Temp
Dead+Wind 30 deg+ice+Temp
Dead+Wind 60 deg+ice+Temp
Dead+Wind 80 deg+lce+Temp

Comb
No
1
2
3
4
5
6
7
8
9
10
1"
12
13
14
15
16
17
18
19
20
21
22

Dead+Wind 120 deg+ice+Temp
Dead+Wind 150 deg+lce+Temp
Dead+Wind 180 deg+ice+Temp
Dead+Wind 210 deg+lce+Temp
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Comb. Description
No.
23 Dead+Wind 240 deg+ice+Temp
24 Dead+Wind 270 deg+ice+Temp
25 Dead+Wind 300 deg+ice+Temp
26 Dead+Wind 330 deg+ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
3 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
3 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Sectio Elgvation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
L1 130- 110 Pole Max Tension 11 0 0 0
Max. Compression 14 -6 0 0
Max. Mx 11 -2 56 0
Max. My 8 -2 0 56
Max. Vy 11 -5 56 0
Max. Vx 8 5 0 -56
Max. Torque 2 0
L2 110 - 81 Pole Max Tension 1 0 0 0
Max. Compression 14 -21 1 -1
Max. Mx 11 -8 408 0
Max. My 8 -8 0 -404
Max. Vy 11 -16 408 0
Max. Vx 8 16 0 -404
Max. Torque 9 -1
L3 81-70 Pole Max Tension 1 0 0 0
Max. Compression 14 -23 0 -1
Max. Mx 11 -9 522 0
Max. My 8 -9 -1 -517
Max. Vy 11 -17 522 0
Max. Vx 8 16 -1 -517
Max. Torque 9 -1
L4 70-59.5 Pole Max Tension 1 0 1] 0
Max. Compression 14 -28 0 -3
Max. Mx 11 -1 773 0
Max. My 8 -11 -1 -766
Max. Vy 1 -18 773 0
Max. Vx 8 18 -1 -766
Max. Torque 9 -1
L5 59.5-455 Pole Max Tension 1 0 0 0
Max. Compression 14 -32 -1 -4
Max, Mx 11 -14 1035 0
Max. My 8 -14 -2 -1026
Max. Vy 5 19 -1035 -3
Max. Vx 8 19 <2 -1026
Max. Torque 9 -1
L6 45.5-34.08 Pole Max Tension 1 0 0 0
Max. Compression 14 <34 -1 -4
Max. Mx 11 -15 1164 0
Max, My 8 -15 -2 -1154
Max. Vy 5 20 -1164 -3
Max. Vx 8 20 -2 -1154
Max. Torque 9 -1
L7 34.08 - 20.5 Pole Max Tension 1 0 0 0
Max. Compression 14 -41 -2 -6
Max, Mx 5 -20 -1552 -5
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Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-tt
Max. My 8 -20 -2 -1539
Max. Vy 5 22 -1552 -5
Max. Vx 8 22 -2 -1539
Max. Torque 9 -1
L8 20.5-0 Pole Max Tension 1 0 0 0
Max. Compression 14 -49 -3 -8
Max. Mx 5 -24 -2021 ]
Max. My 8 <24 -3 -2006
Max. Vy 5 24 -2021 -6
Max. Vx 8 24 -3 -2006
Max. Torque 9 -1
Maximum Reactions ]
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 14 49 0 0
Max. Hy 11 24 24 0
Max. H, 2 24 0 24
Max. M, 2 2001 0 24
Max. M, 5 2021 24 0
.Max. Torsion 3 1 -12 21
Min. Vert 11 24 24 0
Min. Hy 5 24 -24 0
Min. H, 8 24 0 -24
Min. My 8 -2006 0 -24
Min. M, 11 -2021 24 0
Min. Torsion 9 -1 12 -21
Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overtuming Overtumning Torque
Combination Moment, M, Moment, M,
K K Kkip-ft kip-ft kip-ft
Dead Only 24 0 0 1 0 0
Dead+Wind 0 deg - No Ice 24 0 -24 -2001 3 -1
Dead+Wind 30 deg - No Ice 24 12 -21 -1730 -1006 -1
Dead+Wind 60 deg - No Ice 24 21 -12 -987 -1752 -1
Dead+Wind 90 deg - No Ice 24 24 0 6 -2021 0
Dead+Wind 120 deg - No Ice 24 21 12 1002 -1756 0
Dead+Wind 150 deg - No lce 24 12 21 1737 -1021 0
Dead+Wind 180 deg - No lce 24 0 24 2006 -3 1
Dead+Wind 210 deg - No Ice 24 -12 21 1734 1016 1
Dead+Wind 240 deg - No Ice 24 -21 12 997 1752 1
Dead+Wind 270 deg - No Ice 24 -24 0 0 2021 0
Dead+Wind 300 deg - No lce 24 -21 -12 -992 1754 0
Dead+Wind 330 deg - No lce 24 -12 -21 -1733 1011 0
Dead+lce+Temp 49 0 0 8 -3 0
Dead+Wind 0 49 0 -4 -353 -3 0
deg+ice+Temp
Dead+Wind 30 49 2 -3 -305 -185 0
deg+lce+Temp
Dead+Wind 60 49 4 -2 -171 -319 0
deg+lce+Temp
Dead+Wind 90 49 4 0 9 -367 o
deg+ice+Temp
Dead+Wind 120 49 4 2 188 -319 0
deg+lce+Temp
Dead+Wind 150 49 2 4 321 -187 0
deg+ice+Temp
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Load Vertical Shear, Shear: Overtuming Overturning Torque
Combination Moment, M Moment, M;
K K K kip-ft kip-t kip-ft
Dead+Wind 180 49 0 4 369 -4 0
deg+lce+Temp
Dead+Wind 210 49 -2 3 320 180 0
deg+ice+Temp
Dead+Wind 240 49 -4 2 188 312 0
deg+ice+Temp
Dead+Wind 270 49 -4 0 8 361 0
deg+ice+Temp
Dead+Wind 300 49 -4 -2 -172 313 0
deg+ice+Temp
Dead+Wind 330 49 -2 -3 -305 179 0
degtice+Temp
Dead+Wind 0 deg - Service 24 0 -9 -782 1 0
Dead+Wind 30 deg - Service 24 5 -8 676 -394 0
Dead+Wind 60 deg - Service 24 8 -5 -386 -685 4]
Dead+Wind 90 deg - Service 24 9 0 3 791 0
Dead+Wind 120 deg - 24 8 5 393 -687 0
Service
Dead+Wind 150 deg - 24 5 8 680 -400 0
Service
Dead+Wind 180 deg - 24 0 9 785 -1 0
Service
Dead+Wind 210 deg - 24 -5 8 679 397 0
Service
Dead+Wind 240 deg - 24 -8 5 39 685 o
Service
Dead+Wind 270 deg - 24 -9 0 1 790 0
Service
Dead+Wind 300 deg - 24 -8 -5 -388 686 0
Service
Dead+Wind 330 deg - 24 -5 -8 677 395 0
Service

Solution Summary

Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Ermor
Comb. K K K K K K

1 0 -24 0 1] 24 0 0.000%
2 0 -24 -24 0 24 24 0.010%
3 12 -24 -21 -12 24 21 0.000%
4 21 -24 -12 -21 24 12 0.000%
5 24 -24 0 -24 24 0 0.010%
6 21 -24 12 -21 24 -12 0.000%
7 12 -24 21 -12 24 -21 0.000%
8 0 -24 24 0 24 -24 0.010%
9 -12 -24 21 12 24 -21 0.000%
10 -21 -24 12 21 24 -12 0.000%
11 -24 -24 0 24 24 0 0.010%
12 21 -24 -12 21 24 12 0.000%
13 -12 -24 -21 12 24 21 0.000%
14 0 -49 0 0 49 0 0.001%
15 0 -49 -4 0 49 4 0.001%
16 2 -49 -3 -2 49 3 0.001%
17 4 -49 -2 -4 49 2 0.001%
18 4 -49 0 -4 49 0 0.001%
19 4 -49 2 -4 49 -2 0.001%
20 2 -49 4 -2 49 -4 0.001%
21 0 -49 4 0 49 -4 0.001%
22 -2 -49 3 2 49 -3 0.001%
23 -4 -49 2 4 49 -2 0.001%
24 -4 -49 0 4 49 0 0.001%
25 4 -49 2 4 49 2 0.001%
28 -2 -49 -4 2 49 3 0.001%
27 0 -24 -9 0 24 9 0.006%
28 5 =24 -8 -5 24 8 0.003%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
Comb. K K K K K K
29 8 -24 -5 -8 24 5 0.003%
30 9 -24 ] -9 24 0 0.006%
31 8 =24 5 -8 24 -5 0.003%
32 5 «24 8 -5 24 -8 0.003%
33 0 -24 9 0 24 -9 0.006%
34 -5 -24 8 5 24 -8 0.003%
35 -8 -24 5 8 24 -5 0.003%
36 -9 -24 0 9 24 0 0.006%
37 -8 -24 -5 8 24 5 0.003%
38 -5 -24 -8 5 24 8 0.003%

Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance

1 Yes 6 0.00000001 0.00000001
2 Yes 17 0.00009558 0.00012245
3 Yes 22 0.00000001 0.00012593
4 Yes 22 0.00000001 0.00013133
5 Yes 17 0.00009545 0.00010417
6 Yes 22 0.00000001 0.00013008
7 Yes 22 0.00000001 0.00013208
8 Yes 17 0.00009555 0.00011256
9 Yes 22 0.00000001 0.00013473
10 Yes 22 0.00000001 0.00012722
11 Yes 17 0.00009544 0.00011220
12 Yes 22 0.00000001 0.00013033
13 Yes 22 0.00000001 0.00013033
14 Yes 11 0.00000001 0.00002105
15 Yes 19 0.00011910 0.00006645
16 Yes 19 0.00011893 0.00007438
17 Yes 19 0.00011889 0.00007503
18 Yes 19 0.00011895 0.00006840
19 Yes 19 0.00011882 0.00007766
20 Yes 19 0.00011884 0.00007771
21 Yes 19 0.00011899 0.00006906
22 Yes 19 0.00011893 0.00007750
23 Yes 19 0.00011897 0.00007698
24 Yes 19 0.00011913 0.00006814
25 Yes 19 0.00011905 0.00007476
26 Yes 19 0.00011903 0.00007448
27 Yes 17 0.00010224 0.00005788
28 Yes 18 0.00005685 0.00009981
29 Yes 18 0.00005685 0.00011453
30 Yes 17 0.00010221 0.00005712
31 Yes 18 0.00005683 0.00010793
32 Yes 18 0.00005683 0.00011118
33 Yes 17 0.00010222 0.00005761
34 Yes 18 0.00005684 0.00011968
35 Yes 18 0.00005684 0.00010248
36 Yes 17 0.00010222 0.00005753
37 Yes 18 0.00005685 0.00011039
38 Yes 18 0.00005685 0.00010901
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Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
f#t in Comb. ° °
L1 130- 110 40.79 36 2,915 0.009
L2 110-81 28.79 36 2733 0.008
L3 81-70 14,54 31 1.851 0.003
L4 74 -59.5 11.97 31 1.665 0.002
LS 59.5-455 7.46 31 1.251 0.001
L6 45.5- 34,08 4.30 31 0.909 0.001
L7 39-20.5 3.17 31 0.757 0.001
L8 20.5-0 0.85 3 0.406 0.000
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
128.00 APXV18-206517S8-C w/ Mount 36 39.56 2,908 0.009 11245
Pipe
121.00 800 10121 w/ Mount Pipe 36 35.28 2.872 0.009 6247
107.00 (2) DB844G65ZAXY w/ Mount 36 27.09 2.666 0.008 2576
Pipe
101.00 Andrew VHLP2.5-11 36 23.83 2.500 0.006 2203
97.00 840 10054 w/ Mount Pipe 36 21.76 2,372 0.006 2010
87.00 (2) RFS APXV18-206516S-C- 36 17.04 2.035 0.004 1648
A20 w/ Mount Pipe
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Titt Twist
No. Deflection Load
ft in Comb. ° °
L1 130- 110 103.88 1 7.424 0.024
L2 110- 81 73.38 1 6.962 0.021
L3 81-70 37.12 1 4.724 0.007
L4 74-59.5 30.55 5 4.251 0.006
LS 59.5-45.5 19.05 5 3.193 0.004
L& 45.5 - 34.08 10.99 5 2,320 0.002
L7 39-20.5 8.09 5 1.932 0.002
L8 205-0 2.18 5 1.037 0.001
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Titt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
128.00 APXV18-2065178-C w/ Mount 11 100.76 7.405 0.024 4570
Pipe
121.00 800 10121 w/ Mount Pipe 11 89.89 7.314 0.023 2538
107.00 (2) DB844G65ZAXY w/ Mount 11 69.07 6.794 0.019 1042
Pipe
101.00 Andrew VHLP2.5-11 11 60.77 6.372 0.017 887
97.00 840 10054 w/ Mount Pipe 11 55.52 6.047 0.014 807
87.00 (2) RFS APXV18-206516S-C- 11 43.48 5.192 0.009 658
A20 w/ Mount Pipe
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| Compression Checks B
[ Pole Design Data
Section Elevation Size L L, Ki/r Fa Actual Allow. Ratio
No. P P, P
ft ft ft ksi in K K P,
L1 130-140 (1) TP15.525x10.525x0.188  20.00 0.00 0.0 39.00 9.284 -2 362 0.005
L2 110-81(2) TP22.779x15.525x0.25 29.00 0.00 0.0 39.00 18.136 -8 707 0.011
L3 81-70(3) TP25.531x22.779x0.377  11.00 0.00 0.0 34.06 29.317 -9 998 0.009
L4 70-59.5(4) TP27.657x23.776x0.313  14.50 0.00 0.0 39.00 27.559 -11 1075 0.010
LS 59.5-455(5) TP31.159x27.657x0.41 14.00 0.00 0.0 34.39 40.625 -14 1397 0.010
L6 455-34.08 TP34.015x31.159x0.405  11.42 0.00 0.0 34.45 42.203 -15 1454 0.010
(6)
L7 34.08-205  TP36.78x31.975x0.425 18.50 0.00 0.0 34.58 47.518 -18 1643 0.011
(7)
L8 20.5-0(8) TP41.9x36.78x0.414 20.50 0.00 0.0 34.70 51.539 -22 1788 0.012
| Pole Bending Design Data |
Section Elevation Size Actual  Actual  Allow. Ratio  Actual Actual  Allow.  Ratio
No. M, fox Fox fox M, foy Fry foy
ft kip-ft ksi ksi Fox kip-ft ksi ksi Fe,
L1 130-110 (1) TP15.525x10.525x0.188 56 19.48  39.00 0.500 0 0.00 39.00 0.000
L2 110-81(2) TP22.779x15.525x0.25 408 49.16  39.00 1.261 0 0.00 39.00 0.000
L3 81-70(3) TP25.531x22.779x0.377 522 36.44 3406 1.070 0 0.00 34.06 0.000
L4 70-59.5(4) TP27.657x23.776x0.313 773 50.54 39.00 1.296 0 0.00 39.00 0.000
L5 50.5-45.5(5) TP31.159x27.657x0.41 1035 4090 3439 1.189 0 0.00 3438 0.000
L6 455-34.08 TP34.015x31.159x0.405 1164 4199 3445 1.219 0 0.00 3445 0.000
(6)
L7 34.08-205  TP36.78x31.975x0.425 1417 4233 3458 1.224 0 0.00 34.58 0.000
(7
L8 20.5-0(8) TP41.9x36.78x0.414 1758 4343 3470 1252 0 0.00 3470 0.000
L Pole Shear Design Data ]
Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual  Allow.  Ratio
No. v f, F, f, T fa Fu fu
ft K ksi ksi F. kip-ft ksi ksi Fu
L1 130-110(1) TP15.5625x10.525x0.188 5 0.55 26.00 0.043 0 0.01 26.00 0.001
L2 110-81(2) TP22.779%x15.525x0.25 16 0.88 26.00 0.069 1 0.04 26.00 0.001
L3 81-70(3) TP25.531x22.779x0.377 17 0.57 2270 0.051 1 0.02 22,70 0.001
L4 70-59.5(4) TP27.657x23.776x0.313 18 0.65 26.00 0.051 1 0.02 26.00 0.001
L5 59.5-455(5) TP31.159x27.657x0.41 19 0.48 22,92 0.042 1 0.01 2292 0.000
L6 455-34.08 TP34.015x31.159x0.405 20 0.48 2296 0.042 0 0.01 2296 0.000
(6)
L7 34.08 - 20.5 TP36.78x31.975x0.425 21 0.45 23.05 0.039 0 0.00 23.05 0.000
)
L8 20.5-0(8) TP41.9x36.78x0.414 23 0.44 23.43 0.039 0 0.00 23.13 0.000
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Pole Interaction Design Data

=

Section

Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P fox Foy f, fu Stress Stress
ft P, Fox Foy F., Fu Ratio Ratio
L1 130-110(1) 0.005 0.500 0.000 0.043 0.001 0.505 1.333 H1-3+VT y’
L2 110-81(2) 0.011 1.261 0.000 0.069 0.001 1.:;3 1.333 H1-3+VT ‘/
L3 81-70 (3) 0.009 1.070 0.000 0.051 0.001 1.079 1.333 H1-3+VT ‘/
L4 70 - 59.5 (4) 0.010 1.296 0.000 0.051 0.001 1.307 1.333 H1-3+VT ‘/
L5 59.5-455(5) 0.010 1.189 0.000 0.042 0.000 1.;(30 1.333 H1-3+VT /
L6 45.5(—6:)34.08 0.010 1.219 0.000 0.042 0.000 1.230 1.333 H1-3+VT y’
L7 34.02(&7-) 20.5 0.011 1.224 0.000 0.039 0.000 1.236 1.333 H1-3+VT ‘/
L8 20.5-0(8) 0.012 1.252 0.000 0.039 0.000 1.‘2;;4 1.333 H1-3+VT ‘/
Section Capacity Table
Section  Elevation Component Size Critical P SF*Patiow % Pass
No. Type Element K K Capacity Fail
L1 130-110 Pole TP15.525x10.525%0.188 1 -2 483 37.9 Pass
L2 110- 81 Pole TP22.779x15.525x%0.25 2 -8 943 95.5 Pass
L3 81-70 Pole TP25.531x22.779x0.377 3 -9 1331 81.0 Pass
L4 70-59.5 Pole TP27.657x23.776x0.313 4 -11 1433 98.0 Pass
L5 59.5-45.5 Pole TP31.159x27.657x0.41 5 -14 1862 90.0 Pass
L6 45.5-34.08 Pole TP34.015x31.159x0.405 6 -15 1938 92.3 Pass
L7 34.08 - 20.5 Pole TP36.78x31.975x0.425 7 -18 2190 92.7 Pass
L8 20.5-0 Pole TP41.9x36.78x0.414 8 -22 2384 94.8 Pass
Summary
Pole (L4) 98.0 Pass
RATING= 98.0 Pass
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APPENDIX B
BASE LEVEL DRAWING

(NOT INSTALLED)

(6) 1-5/8" TO 87 FT LEVEL
(INSTALLED)

(12) 1-1/4" TO 87 FT LEVEL

(PROPOSED—IN ADDITION TO INSTALLED)
(1) 3/8" TO 121 FT LEVEL

(2) 3/4” TO 121 FT LEVEL
(INSTALLED)

(6) 1-1/4" TO 121 FT LEVEL

(INSTALLED)
(12) 1-5/8" TO 107 FT LEVEL

(INSTALLED)
(6) 1-5/8" TO 97 FT LEVEL
(6) 1-1/4" TO 97 FT LEVEL

(INSTALLED)
(6) 1-5/8" TO 128 FT LEVEL

(INSTALLED)
(1) 1/2" T0 97 FT LEVEL
(INSTALLED—BUNDLED IN (2) 2" CONDUITS)
(2) 1/2" T0 97 FT LEVEL
(3) 5/16” TO 97 FT LEVEL
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APPENDIX C
ADDITIONAL CALCULATIONS
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130.0ft

DESIGNED APPURTENANCE LOADING
TYPE ELEVATION TYPE ELEVATION
8|8 g 5 " APXV18-2065178-C w/ Mount Pipe | 128 (2) DUAL BAND 800/1900 FULL BAND | 107
gl%|8 S|4 2 APXV18-2065175-C wi Mount Pipe__|128 MASTHEAD
APXV18-206517S-C w/ Mount Pipe (128 Platform Mount (LP 101-1) 107
Side Arm Mount [SO 102-3] 128 840 10054 w/ Mount Pipe 97
800 10121 w/ Mount Pipe 121 849 19054 i Mourt Pipe 97
800 10121 w/ Mount Pipe 121 840 10054 w/ Mount Pipe 97
|| 1100n 800 10121 w/ Mount Pipe 121 (2) DBYSOHSOE-M w/ Mount Pipe 97
(2) LGP21401 121 (2) DB98OHIOE-M w/ Mount Pipe 97
(2)LGP21401 21 (2) DBISOHI0E-M w/ Mount Pipe 97
(2) LGP21401 121 WIMAX DAP HEAD 97
AM-X-CD-16-65-00T-RET w/ Mount | 121 WIMAX DAP HEAD o7
Pipe WIMAX DAP HEAD o7
AM-X-CD-16-65-00T-RET w/ Mount [ 121 Horizon Compact o7
] Pipe Horizon Compact o7
g AM-X-CD-16-65-00T-RET w/ Mount 121 TIMING 2000 97
8o |8 8| ) Fipe Platform Mount [LP 602-1] o7
& e L DCB-48-60-18-8F 121 Andrew VHLPZE11 o
(2) RRUS1 121 Andrew VHLP2,5-11 o7
(2) RRUS-11 121 (2) RFS APXV18-2065165-C-A20w/ |87
(2) RRUS-11 121 Mount Pipe
T-Arm Mount [TA 601-3] 121 RFS ATMAA-1412D-1A20 87
Side Arm Mount [SO 102-3] 121 RFS ATMAA-14120-1A20 &
(2) DBB44G65ZAXY w/ Mount Pipe 107 RFS ATMAA-1412D-1A20 87
(2) DB844G65ZAXY w/ Mount Pipe 107 ETW190VS12UB 87
E— 81.0ft (2) DB844G65ZAXY w/ Mount Pipe 107 ETW190VS12UB 87
BXA-70063/6CFx4 107 ETW190VS12UB 87
b E > BXA-70063/6CFx4 107 Side Arm Mount [SO 702-3] 87
8lel|h 8 8L 1= BXA-70063/6CFx4 107 (2) RFS APXV18-2065165-C-A20 w/ |87
Y ¢ g8 BXA-185090/8CF w/ Mount Pipe 107 Mount Pipe
g BXA-185090/8CF w/ Mount Pipe 107 (2) RFS APXV18-206516S-C-A20 w/ |87
g | 7z00m BXA-185060/8CFx2 w/ Mount Pipe | 107 Mount Pipe
_§_ 4 @ i MATERIAL STRENGTH
s8] B8 a GRADE Fy Fu GRADE Fy Fu
2 AR f A572-65 65 ksi 80 ksl Reinf 57.41 ksi |57 ksi 65 ksi
| Reinf 56.76 ksi |57 ksi T ksi Reinf 57.63 ksi | 58 ksi 73ksi
"g | S95ft ‘ Reinf 57.31 ksi | 57 ksi 65 ksi Reinf 57.83 ksi |58 ksi 73ksi
g l
’ TOWER DESIGN NOTES
8|l 518 |q 1. Tower Is located in Hartford County, Connecticut.
£(%18 RS < { 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. Ice is considered to
g ‘ increase in thickness with height.
a Exi 4. Deflections are based upon a 50 mph wind.
g | 4 I 5. TOWER RATING: 98%
@
o888 |E e
- R A I~ - §
3
S| s
5
: i
e8| |B|Blg
sl |®|8 AXIAL
49K
2 2051t
g1 SHEAR MOMENT
& 4K 371 kip-ft
&
TORQUE 0 kip-ft
z 28 mph WIND - 1.000 in ICE
glol2| |BIBLE. AXIAL
EAR 3|26 @
S| |8|= 3 24K
SHEA MOMENT
24 K 2022 kip-ft
- 00t
e s TORQUE 1 kip-ft
$lale REACTIONS - 80 mph WIND
g3 ‘g ? § g |z
o 8 §
HHHHEHL
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Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material TIA Rev F

Site Data Reactions
BU#. 806376 Moment: 56 ft-kips
Site Name: Axial: 2 kips
App #: Shear: 5 kips
Elevation: 11 feet
Pole Manufacturer:]  Other |

Mo stiffeners, Criteria: | AISC ASD |<-Only Applcable to Unstiffened Cases

Bolt Data Flange Bolt Results Rigid
Qty: 10 Bolt Tension Capacity, B: 46.07 kips Service, ASD
Diameter (in.): 1 Bolt Fu: 120 Max Bolt directly applied T: 13.62 Kips Fty*ASIF
Bolt Material:] A325 Bolt Fy: 92 Min. PL "tc" for B cap. wlo Pry: 1.286 in
N/A: 75 <-- Disregard | Bolt Fty: | Min PL "treq" for actual T w/ Pry: 0.524 in
N/A: 55 <-- Disregard 44.00 Min PL "t1" for actual T w/o Pry: 0.699 in
Circle (in.):}] 19.45 T allowable w/o Prying: 46.07 kips  a'<0 case
Prying Force, Q: 0.00 kips
Plate Data Total Bolt Tension=T+Q: 13.62 kips
Diam:] 21.95 [in Non-Prying Bolt Stress Ratio, T/B: 29.6% Pass
Thick, t:{ 1.375 |in
Grade (Fy): 50 ksi Exterior Flange Plate Results  Flexural Check Rigid
Strength, Fu: 65 ksi Compression Side Plate Stress: 10.7 ksi Service ASD
Single-Rod B-eff:] 4.99 lin Allowable Plate Stress: 50.0 ksi 0.75*Fy*ASIF
Compression Plate Stress Ratio: 21.5% Pass | Comp. Y.L. Length:
Stiffener Data (Welding at Both Sides) No Prying 11.71
Config: 0 i Tension Side Stress Ratio, (treq/t)*2: 14.5% Pass
Weld Type:
Groove Depth: in ** nla
Groove Angle: degrees Stiffener Results
Eillet H. Weld: <-- Disregard Horizontal Weld : n/a
Fillet V. Weld: in Vertical Weld: n/a
Width: in Plate Flex+Shear, fb/Fb+(fv/Fv)*2: n/a
Height: in Plate Tension+Shear, ft/Ft+(fv/Fv)*2: n/a
Thick: in Plate Comp. (AISC Bracket): n/a
Notch: in Pole Results
Grade: ksi Pole Punching Shear Check: n/a
Weld str.: ksi
Pole Data " %
Diam:| 15.53 lin o I
Thick:} 0.25 lin
Grade: 65 ksi ¥4 <
# of Sides: 12 "0" IF Round A
Fu 80 ksi e o
Reinf, Fillet Weld 0 "0" if None o o
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 1.5 - Ext Flange F 1.3, Effective March 19,2012 Analysis Date: 6/26/2012



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

TIA Rev F

Site Data Reactions
BU#: 806376 Moment:| 2022  |ft-kips
Site Name: Axial: 24 kips
___App# Shear: 24 kips
| Pole Manufacturer:]  Other |
Anchor Rod Data [if No stiffeners, Criteria: | AISC ASD |<-Only Applcable to Unstiffened Cases
Qty: 12
Diam: 2.25 in
Rod Material:] A615-J Anchor Rod Results Rigid
Strength (Fu): 100 ksi Maximum Rod Tension: 160.1 Kips Service, ASD
Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle:] 49.88 [in Anchor Rod Stress Ratio: 82.1% Pass
Plate Data
Diam:| 55.88 [in Base Plate Results Flexural Check Rigid
Thick: 2.5 in Base Plate Stress: 35.3 ksi Service ASD
Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75*Fy*ASIF
Single-Rod B-eff:}  11.23 |in Base Plate Stress Ratio: 58.9% Pass Y.L. Length:
27.06
Stiffener Data (Welding at both sides) nla
Config: 0 * Stiffener Results
Weld Type: Horizontal Weld : n/a
Groove Depth: in** Vertical Weld: n/a
Groove Angle: degrees Plate Flex+Shear, fo/Fb+(fv/Fv)*2:  n/a
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)A2: n/a
Eillet 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: 41.9 in
Thick:] 0.34375 [in % 5 o
Grade: 65 ksi
# of Sides: 12 "0" IF Round » i
Fu 80 ksi f )
Reinf. Fillet Weld 0 "0" if None el |
Stress Increase Factor 2 2
ASIF:] 1.333 | o i o

*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: 6/26/2012
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STRUCTUREPQINT - spColumn v4.80 (TM) Page 2

Licensed to: Paul J. Ford and Company - Columbus. License ID: 58800-1028985-4-1E6CD-22701 06/26/12
G:\TOWER\375_Crown_Castle\2012\37512~1659 BU 806376\37512-1659BP sabre.col 03:38 PM

General Information:

File Name: G:\TOWER\375_Crown Castle\2012\37512-1659 BU 806376\37512-1659BP sabre.col
Project: 37512-1659

Column: Engineers DSK

Code: ACI 318-08 Units: English

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

Material Properties:

f'c = 3 ksi fy = 60 ksi
Ec = 3122,02 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in

Betal = 0.85

Circular: Diameter = 72 in

Gross section area, Ag = 4071.5 in~2
Ix = 1,31917e+006 in~4 Iy = 1.31917e+006 in”4
rx = 18 in ry = 18 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; #3 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 longitudinal reinforcement)
Total steel area: As = 45.72 in*2 at rho = 1.12%
Minimum clear spacing = 4.37 in
36 #10 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 24.00 2800.00 5781.31 2,065 15.54 68.37 0.01020 0.900

*** End of output ***
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CROWN CASTLE PROJECT: BU $808376; MRY 100 943239, EAST HARTFORD, C1
MONQPOLE RETROFTT PROJECT MASTER NOTES DOCUMERT (REV. 2, 11?2!2009)

UFGN THE SUCCESSFUL AND COMPI.ET!:' INSTALLATION OF THE REINFORCING SYSTEM SPECTFIED N THESE
HLANS, THE REINFORCED POLE MEETS THE WIND DESIGN REOOMMENDAT IONS OF THE TINEIA-222-F- 1996
STANDARD FOR WIHD SPEEDS OF 80 MPH AND 28 NPH 4 1 RADIAL IC

A GENERAL NOTES
1, {T SRALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO FIELD VERIFVA.L EXISTING CONDITIONS AND
DIMENSIONS PRICRTO FABR!CATION AND CONSTRUC'BON THE £ DRAWINGS WERE PREPAREQ FROM
INFORMATION AND ROCUMENTS PRCUIDED 1O ORD & COMPANY BY CROWN CASTLE. THI
INFORMATION PROVAED HAS BOT REEN FIELD VER!FIED BY PAUL J.FORD A COMF’I\NY FOR ACCVRACY
ANO THEREFORE (ISCREPANCIES RETWEEN THESE DRAWINGS AND ACTUAL SITE CONGITIONS SHOULD
BE ANTICIPATED. ANY DISCREPANGIES ANYOR GHANGES BETWEEN THE INFORMATION CONTAINED N
gESE DEAWI’\GS AND THE ACTUAL VERIF}ED StTE CON S SHALL BE IAMEDIATELY BROUGHT T

EATTEN

RENFORCED 101 STRUCTURAL CAPACITY TO
THE ANTEN NA»\M) F’b\T ORM LOACS mTHESE BRAVIIRGS AT THE REQUIRED
M.‘NNM TWEV\ 272:F BASIC WIND QFEEDS. DO MOT INSTALL ANY ADDITIONAL OR NEW ANTENNA ANG

A 1OAGS UNTH THE MONOPOLE REINFORCING SYSTEM iS COMPLETELY AND SUCCESSFULLY

AL
3 F MMERW.S QUANTITIES, STRENGTHS OR SIZES INDICATED BY. THE ORAWINGS OR SPECINCATIONS
ARE (0T IN AGREEMENT WITH THESE NOTES, THE BETTER QUALITY ANDIOR GREATER QUANTITY,
S]RENGYH OR SiZE NOICATED, SPECIFIED OR ROTED SHALL BE PROVIDED,

4, ThiS STRUCTURE IS DESIGRED TQ QE SELF-SUPPCRTING AND SMBLE AFTER THE INSYALLATION OF THE
RENFORGNG REPAIR SYSTEM HAS 8EEN PROPERLY AND ADEGUATELY COMPLETED. T IS Th
CONTRACTOR'S SOLE RESPONSISILITY YO INSURE THE SAFETY ARD STABILIY OF THE MONOPOLE
113 COMPORENT PARTS DURING FIELD MOOW!CAT‘ONS THS INCLUDES, BUT 1S NOT LIMITED Y0, TP-E

ADDITION OF WHATEVER TEMPORARY BRA( [

THAY May BE NECESSAR SUCH
MATEREA, SHALL BE REMOVED THE GO TOR

mm
5 <
2

CON| SHALL FOLLOW Af AND SAFETY
GUIUH |NES F’RIOR TO CONSTRUCTION, THE CONYRACTOR SHALL OBYAIN A COPY OF THE CURRENT
STLE GUEDELINES FROM CROWN CASTLE.

VER 12.41-2005 CROWN iTLE D!
-ALLcurrlNGMuwzmeGAcnvmessum NPT AR G Th e enattc
S e s ; WITH R

DO WSDONOHNNCMETNEMENOD MEANSG CF
GD‘ISYRUCTKN TH CONTRACI'OR HALL SUPERVISE AND DIRECT THE VAORK AND SMALI. BE S0LELY
S"ONS‘B{E FOR ALL CONSTRUGTION MEANS, METHODS, TECHNIQUES, SEQUE!
PROCEQURES. OASERVATION VISITS T0 THE SITE BY THE OWNER ANDIOR THE E!\GN:ER SINI. NOT
I\MUDE INSPCG“DNS OF YHE PROTEGTIVE MEASURES OR THE CGNSTRUCTION PROCED S.
ANY SUPPORT SERVICES PERFORMED BY THE ENGINEER DURING CONSTRUCTION R&.LL BE
DASTINGUISHED FROM CONTINUOUS AND DETALED INSPECTION SERVICES WHICH ARE FURNISHED BY
THE INSPECTION/TESTING AGENCY. THESE SUPPORT SERVICES PERFORMED B\’ THE ENGINEER ARE
oDLELY FOR THE PURPOSE OF ASSISTIHNG IN QUALITY CONTROL ARD IN ACHIEVING CONFORMANCE
WITH CONTRACT BOCUMENTS, THEY DONOY GUARM'TEE CONTRACTOR'S PERFORMANCE AND SHALL
NOT BE CONSTRUED AS SUPERVISION OF CONSTRUC
7. ALL MATERIALS AND EQUIPMENT FURMSHEQ WL BE NEW AN OF BOOD QUALITY, FREE FROM FAULTS
AND DEFECTS AND 1N CONFORMANGE VATH THE CONTRACT DOCUMENTS. ANY AND ALL SUBSTITUTIONS
}JUST BE PROPERLY APPROVED ED 1 WRITING BY THE OWNER AND EN
AULATION. THE CONTRACTO!

Ed

AND AY
R SW\LL FURNISH SATISFACTORY EVIDENCE AS TO THE KIND AND
OUALIYY OF MATERIALS AND EQUH PMENYEB§ING SUBSTITUTED,

THE CONTRACTOR SHALL BE TIATING, MAITAIRING, AND SUPERVISING ALL

ES

SAPETY PRECAUTIONS Al S N CONNECTION WiTH THE WORK. THE CONTRACTOR JS
RESPONS*BL ] ik&)ki TIMTTHIS PROJECT ARD RELATED WORK COMPUES YATH ALL APPLI
LOCAL, STATE, AND FEDERAL SAFETY CORES AND REGULATIONS GOVERN lviGTNlS\‘MRKASWELAS

CRG-‘:\ CnS“E SAFLTY GUIDELINES,

CAONT: BE RESPONSIGLE FOR PQO'EC" NG ALL EXISTING AND NEW COAXIAL CABLES
:\A‘B OTHER EQUIPMENT DURING CONSTRUC
ANY EXSST)NGM’MCHMERYS ANDIOR PROJECTIO‘{S ON THE POLE THAT MAY INTERFERE WITH THE
INSTALLATION QF THE REINFORCING SYSTEM WILL HAVE TO 8E REVOVED. ANDIOR RELOCATED,
ANDIOR REPLACED AND REINSTALLED AFTER THE RENFORCGING IS SUICCESSFULLY COMMLETED. The
HNATE THESE ITEMS PRIOR TO CONSTRUCTION WiITH THE

SHALE IBENTIFY AND COBAD!
. ANY AND ALL EXISTING FLATFORMS THAT ARE LOCATED IN AREAS Vé)l; THE POLE SHAFT WHERE SUAFT

Y
Ll

CONTRA

O’v‘ﬂ\fg A‘lESTNu AGENCY. AND ENGINEER,

AENFOACING IUST BE APPLIED SHALL BE 1EMPORARILY REMOVED OR OTHERWISE SUPPORTES TO

PERMIT NEVW CORTINUOUS RENFORCEMENT 10 BE ATSACHED, AFTER THE CONTRAGTOR HA!

SUCCESSFULLY INSTALLED THE NONOPOLE REINFORCEMENT SYSTEM, THE CONTRACTOR SHALL

REINSTALL THE PLATFORMS. (N NO CASE SHALL ANY NEW ANDIOR ADDITIONAL SLATFORIAS ANBIOR
ANTENNAS ANDIOR COAX CABLES AND/OR OTHER EQUIPUENT BE NSTALLED ON THE IRONOPGLE UNTIL

TH" CONTRACTOR HAS SUCCESSEIRLY COMPLETED THE INSTALLAYION OF ALL OF THE REQUIRED

STRUCTURAL REINFORCNG SYSTEM COMPONENTS.

B LOW HEAT WELDING PROCEDURES:

1. ANVAXOALL FIELD WECDRS REGUIRED O‘J THIS PRO;ECT SHALL BE PERFORKMED BY AWS CERTIFIED

WELDERS USING ‘LOW HEAT* WELDING TE(

. FORTHE ”URPOSES OF THIS PROJECT 10W HL-:\T‘ WELOING IS DEFINED AS A CAREFUL AND
1< 1LDNG PROCESS, RISED BY EXPERIENCED AWS CERTIFIED WELDERS, SUCH
THAT THE CORRECT AAOURT OF WEL MEV\L 1S DEPOSITED AND 1S PROPERLY FUSED IN SUCH A WAY
THAT EXCESSIVE AMOUNTS OF HEAT BULDUP AT THE WELDED JOINT, DUE TO EXCESSIVE MOLTEN
WELD METAL POOUING, 19 AVOIDED.

~

2

C. SPECIAL INSPECTION AND TESRAG
ALTVIORK SHALL BE SUBJECT T0 REVIEW AND csssﬁvanou BY THE OWNER'S HEPRESENTATIVE AND
me OWNER'S AUTHORIZED INDEPENOENY INSPECTION AND TESTING AGENCY. REFER YOCROWN

TLE DOCUMENT ENG-SCAY- 10058 FOR SPECFICATION,
ANY BUPPORT SERVICES PERFORMED BY THE ENGINEGR DURING CONSTRLICTION SHALL BE
AR0 OETARED INSPECTION SERVIGES YAICH ARE FURNISHED 8Y
ED BY THE ENGINEER ARE PERFORMED SOLELY FOR
SE OF ASSISTING N QUALITY CONTROL AND 1 ACHIEVING CONFORMANCE WiTH CONTRACT
DO"UMEMT & THEY 00 NOT GUARANYE] CTOR'S PERFORNMANCE AMD SHALL NOT BE
CONSTRUED AS SUPERVISION OF CONSTRUC\’IO. ,
MSERVED DISCREFN-C!ES WEEN THE WORK AND Thl: CO»VTRACT DOGUMENTS SHALL BE
OORRCCTED BY NHE CONTﬂACTOR A NO ADQITIONAL CO!
HDEPENDENT QUALIFED INSPECTION/TESTING AGEhCV Sﬂkl B8E S:LEC TLO RETAINED AKD PAID
FOR BY THE OYMER FOR MENTING, ARD

RACTOR,
% SHALL BE PERMITIED ATALL TIMES.
ISPECTION AGENCY SHALL 80 SCHEDWR E WW TO CAUSE .3 MINMUM OF
INTERRUPTION TO, AND COORDINATE WITH, THE WORK IN PROGRESS. [
CON!’RACYGRS RESPONSIILITY TO COORDINATE THE WORK SCHEDULE \mm THE YESTING
ENCY. THE CONTRACTOR SHALL ALLOW FOR ADEQUATE TIME ANOD ACCESS FOR THE,
STING AGENCY TO PERFORM THEIR BUYIES,
THE INSPEC'I‘ON AND TESTING AGENCY SHALL BE RESPOHSIBLE YD FiRF(\RM THE FOLLOWING
SERVICES QWNER. THE TESTING AGENCY SHALL INSPECT THE FOLLOMING 1TEMS IN
ACCORDANCE mm THE CONSTRUCTION DRAWINGS. THE TESIING AGENCY SHALL INSPECT 1TEMS ON
THISLIST AND QTHER HEMS AS NECESSARY TO FULFILL THEIR RESPONSIBILITY, THE YESTING AGEHCY
SHALLUTRIZE EXPER'F,NCED TRNNEO INSPECTORS NCL{K);HG AWNS CERTIFIED WELDNG IN PECICRS
(CWll HSPECTORS SHALL HAVE THE TRAINING, CREDENTIALS, AND EXPERIENCE APPROPR)
MNSUPAT‘ \VIIH TME SCOPE AND TYPE OF INSPECTION WORK TO BE F‘ERFORNED

"‘(f I“Pz‘:’RFcnucomA ON-SITE oasew,\mu IMSPECTION, VERIFICATION, AND TESTING
TURIN m’TW’u‘rgk%ou R IS WORKING ON-STTE. AGENCY SHALL NOTIFY GWHER
musmm.v WHEN FIELD PROSLEMS OR DISCREPANGIES OCCUR

% FOUNDATI%S CONCRETE, AND S04 P; TION - INQY REQUIRED)
2 - g «
0.

L ON THE JOB WiTt THE PLANS,

SHECR THE SYEEL

GHECK MILL CERHFICATIONS.

CHECK GRADE OF STEEL MEMBERS, AHO BOL1S FOR CONFGRMANGE VATH DRAWINGS.
INSPECTSTEEL VEMAERS FOR DISTORTION, EXCESSIVE RUST, FLAWS AND BURNED HOLES,
CALL FOI TORY TEST REFGRTS WHEN 1 DOUST.

CHECK STEEL NEMBERS FOR SIZES. SWEEP AND DuMENS!ONAL THERANGES.

CHECK FOR SURFACE FiNISH SPECIFIED, GALVAN

CHECK BOLT FGHIENING ACCORDING TO IdS(: 'WﬂN OF THE NUT* METHOD,

WeLD)
(i8] WRTP’( FE]}? WELDING ?ROCED'E%ES '\XEWLSDERS ., AND WELCHIG OPERATORS, NOT OEEMED
\CCORDANCE WiTH
[A] (NSPFCY FIELD WELDED COMEC’I IONS TN ACCORDANGE WITH THE REQUIREMENTS EPECINED
AND N ACCORDANCE VWATH AW!

{3.} APPROVE FIELD WELDING St EQ
Ay APROGRAMO

F THE APPROVED SEGUENCES SHALL BE SUBMITTEQ TO THE DWHER
BEFORE WELDING BEGINS. NO CHANGE IN APPROVED SEQUENCES HAY BE MADE
WITHOUT PERMISSION FROM THE

OWNER.
{4.) BNSPECT WELDED CONNECTIONS AS FOLLOWS AM0) IR ACCOROANCE WITHAWS 1.1,
1A, CT VELDING EGUIEAMENT FOR CAPACITY, MAINTENARCE AND WORKING CC*EOITK)NS
(9. VERIFY SPECIFIED ELE CIR l;,?o:glsb HANGLING AND STORAGE OF ELECTRODES TOR
€

CONFORNANCE TQ SPECH

l;f;’&ﬂ PREHEATING ANG -NTERPASS TEMPERATURES FOR CONFORMANCE WITH AWS
L4 WSUM\EY lhs\lfg(gF ALL WELDS AND VERIFY THAT QUALITY OF $YELDS MEETS THE
{€)  SPOT JEST AT LEAST ONE FILLEY WELD OF EACH MEMBER USIHG MAGNE 11 PARTICLE GR
DYE PENETRANT.

lN.:FECT FOR S:2E, SPAGING, TYPE AND LOCATION AS PER APFROVED PLANS.
VERIFY THAT THE BASE METAL CORFORUS 10 THE DRAWINGS,
REVIEW TH: REPORTS BY Y:STIHu LABS,
CHECK TO SEE THAT WELDS ARE CLEAN AND FREE FROM SLAG.
5)  INSPECT RUST PROTECYIOH OF WELDS AS PER SPECIFICATIONS,
} OinIKR é’ﬂA‘l CEFECTIVE WELDS ARE CLEARLY MARKED AND MAVE BEEN ADECQUATELY

D,
F. SP INSFPECEION OF EXISTING SHAFT-TO-FLANGE WELD CONRECTIONS:
S “c‘tmmu?x‘m’m A:Gémvs NSSELT CORBIToN OF xS
SHAFT-TO-BASE-PLATE VLD CONNECTION. AL NSPf T EXISHNG SY.FFENERS'ITQPRSSE“r

THE INSPECTOR SHALL USE THE FOLLOWING NSPCCT{O:I HETS HDOS QR GOV
"E'MOO 3, AS REQUIRED 10 IDENTIFY ANY CRACKS: Wi AAGNERG P & ANDVOR
ULTRA-SONIC. IN ADDIVION, OTHER TEST METHOOS M&V ALSO BE USED AT 11(‘=
RECOMMENDATION OF THE TESTING ACENCY AND UPON THE APPROVAL OF THE QWNER AND
THE ENulREER. TNE TESTING AGENGY SHALL PROVIDE CAREFUL AND
DOCUME OF T INSPECTION TO THE D'WNER AND THE ENG!REER TE$B\G AGENCY
THESE INSPECTION ACTIVITIES \YITH THE REQUIRED PROCESSES

HALL CWNER'S
AND PROCEDURES iMPORIANT THE TESHNG AGENCY SHALL MHED-’AYELY REF’Cm ANY
MECATSON LECRA RO

kN Th‘ ‘LOW REAT' WEL ING PROCESS SHALL BE SET UP SO THAT ARY FELD WELDING ACTIVITY ON THE {2) mm‘mc‘r 108, TESTRG AGENCY SHALL INSPECT ANY AND ALL FIELD REFAIRS
TRUCTURE DOES NOT SCORCH OR OTHERYISE DAMAGE THE EX|SY!NG GALVN‘»‘ZED SURFACE IMPLEMENTED AS REQUIRI ED BY THE OWNER FROM THE RESULTS OF THE INSPECTION IN THE
ON ’lhE INSIDE OF THE POLE SHAFT IN AND ARQUND THE REGION OF THE WE PREWOUS NOTE 5£.41) ABOVE.
4. THE LOWHEAT WELDING PROCESS, USED IN CONJURCTION WITH THE CRG\NN TLE COAX 3) REFERTO CROWN CABTLE DOCUMENTS ENG-SOIW-10033 AND ENG-BUL- 10054 FCR
PROYECY:ON AND FIRE SAFETY GUIDELINES, SHALL BE SET UP SO THAT ANY FIELD WVLDING AC\’NI"Y SPECIF ICATH
CN IHE POLE STRUCTURE DOES NOT SCORCH ANDIOR OTHERWISE DAMAGE THE EX15
FE_};‘ES THAT RUN ON THE INSIDE AKDVOR QUTSIDE OF THE POLE SHAFTINANO MOUND ‘!HE REGK)N (ﬁfﬁm’fli AND PERIODICALLY SUBMIT DALY INSPECTION RERORTS TO THE OVWRER
5 ww HEAT‘ WELD DEMONSTRATION REQUIRED: FRIOR TO BEGINNING THE FIELD WELDING FOR THE 8. THE INSPECTION PLAN QUTLINED HEREIN 1S INTERDED AS A DESCRIPTION GF GENERAL ANDI SFECIFIC
REINFORCEMERT WORK, THE CONTRACTOR'S AWS CERTIFIED 4 R SHALL DEMONSTRATE THE "LOW 1TEMS OF GONCERR. 1T 1S NOT INTENOED YO BE ALL-INCLUSIVE. T DORS NOT LT THE TESTING AND
HEAV WELDNG PROCESS THAY viLL DE USED ON T5S PROJIECT SO 1HM CROWN CASTLE INSPECTION AGENCY T0 THE ITEMS LISTED. ADDITICHAL TESTING, INSPECTION, AND GHEGHING MAY HE
REPRESENTATIVES CAN OBSERVE ANOVERIFY THAT THE PROPOSED SS DOES NOT OAMAGE THE REQUIRED AND SHOULD BE ANTICIPATED. THE TESTING AGENCY SHALL USE THEIR PROFESSIONAL
EXISTING GN.VANlZiID S\IRFACF ON THE BACK SI0E OF THE SAMPLE PIAIE THAY !SBEING WELDED, SUDGNENT AND KNOWLEOGE OF THE JOB S(TE CONDITIONS AND THE CONTRACIORS PERFORMANCE
THE CONTRAC OR SHALL USE TEMPERATURE MONITORING DEWCES SUCH AS TRERMOCOURLE, HEAT TO BECIDE WHAT DI“::R TEIAS REQUIRE ADUITIONAL A ﬂ NﬂQ‘l THE 'IESHNG GENCYS JUDGMENT
HOICR INFRARED SENSOR TO MEASURE AND DEMONSTRATE THE TEMPERATURE OF THE MIST PREVAR NOY SPECFICALLY COVERED. REPANGIES ANO PROBLEWMS S:ALL BE
&1 ELL ON THE BAGK SURFACE IN THE REGION OF THE WELD; THE ‘LOW HEAT" WELD DEMONSTRATION BROUGHT XMMEDIATELY IO THE QWNER'S ATTENTION, RESOLUTIDNS ARE KOT TO 8E MADE WITHOUT
E CARRIED QUT O“ -SITE AND USING A GALVANIZED STEEL PLATE SAMPLE WW:TH A THICKSESS THE OANER'S REVIEW AND SPECIFIC WRITTEN CONSE! IWNER RESERVES THE RIGHT 1O
EQUAL 10 THE MNIMUI SHAFT !WQKRESS IHAT WiL BE REINFORCED. ONLY AFTER THE "LOW HEAT DETERUNE WHAT 13 AN ACCEPTABLE RESGLUTION OF DWE"MC{&SA\D PROBLEAY
TECHRIGUES HAVE BEEN SUCCE ALY DEMONSTRATED AND ARE APPROVED BY CROWN CASTLE AFTER BACH INGPECTION, THE TESTING AGERCY WiLL PREPARE A WRITIEN ACCERTANCE OR RE JECTION
REPRESENTATIVES, CAN THE COWRACYCR PROGEED WITH THE FIELO WELDING (W Yﬁn STRUCTURE VHICH VALL BE GIVEN TO THE CONTRACTOR AND FILED AS DALY REPORTS TO THE O'ANER. THIS
5  CAUTION TNE CONTRACTOﬂ SHM.L CAREP\JJ.Y FOLI ()‘H AIJ. C-ROWN CAS?LE LU FiRE \% ACTION WiLl. G% THE CON'(RACTD&(A ST OF H’EMS TOT EE CORRECTED, PRIGRTQ
SETT AND HEZ ONSTRUC!
Y AND 8 RESPONS!B'UW THE JESTING AGENCY DD&: NOT REUEVE € CONTRAGTOR'S CONTRACTUAL QR
m'ﬂE STRUCTURE DURING CONSTRUCTION. THE CONmACTGR SHALL BE HELD FuLY ONG. THE CONTRACTOR HAS THE SOLE RESPUNSIBIL{TY FOR ANY DEVATIONS
LIABLE FOR ANY DAIMAGE {INGLUOING HEAT AND FIRE DAMAGE CAUSED BY FIELD WELTING) TO TRE FROM THE OFFIC!M CO\JRACT DOCUMENTS. THE TESTING AGENCY WLL NOY REPLACE THE
STRUCTVRE AND AXY OF 115 COMPONENTS WHICH OGCURS DURING CONSTRUCTION. CONTRACTOR'S QUALITY CONTROL PERSONNEL
{\“g““""”:‘{;l //l/,
4\‘ AL
§ S Q*“'-A:?d\ 0)/'(:"’.
NP KN
Fo o 2%
= 2
% g
%—n & @}
PeX i F LY
NS g 5
% & S )\‘:,\
23
“u; ¥ lSABRE SHAFT REINFORCING OPTION
ggg;gggn ng:gcr;;o;
i ¢ [zt roneansoveny: S| tssueoneoe
g i1 INGIN S . g 555,
;gkgggggg Btz o 20 BU #806376; HRT 100 943239 s | peimenae
HHH CROWN CASTLE o, o o
F 243 APPROVEO 8Y
§ £ H gh P¥ g i MONOPOLE REINFORCEMENT AND RETROFIT PROJECT
as aggig 342 WES T COMVEREUE BIHEES, SUHTE 3830, EAST ROCHESTER, WY 16445 ORYE: -
5533 ] a5 90l FAX (5351899 38 ﬁ~22~20.!2
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STRUCTURAL STEEL
L MATERIALS, FABRICATION, DETAILING, AND WORKMANSHIP SHALL CONFORM
YO THE LATEST ECITION OF THE FOLLOWANG REFERENCE STANDARDS:

8Y THE AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC!
AT 5P mﬁmmmvméﬁﬂlﬁscnomrsmucmm STEEL [
1

=

BUILD:
“SPECIFICATON FOR STRUCTURAL JONTS USING ASTH A325 OR A499 BOLTS* AS

AFF -\OVED BY YHE RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS OF THE ENGINEERING
FOUNDATION.

€ CODE OF STANDARD PRACIICE FOR STEEL BULDINGS AND BRIGGES' (PARAGRAPH 121

SPECIFICALLY EXCLUDED).

BY THE AMERICAN WELDING SOCIETY (AWS). - 3
1 &4

{

(B} "SYMBOLS FOR WELDING AND \‘ON{)ESIRUCTIVE TESTING®
ANY MATERIAL OR WORKMANSHIP WHICH |S Of 0 BE DEFECTIVE OR INCONSISTENT WITH
THE CONTRACT DOCUMENTS SHALL BE CORN"CYED MOD!F IED, OR REPLACED AT THE
CONTRACTOR'S EXPENSE.
TIGHTEN ALL STRUCTURAL BOLTS, INCLUDING THE AJAX 120 BOLTS WITH SHEAR SLEEVES,
ACCORDING Y0 THE REQUIREMENTS OF THE AISC *TURN OF THE NUT* METHOD. TIGHTEN BOLTS 173
TURN PAST THE SKUG TIGHT CONDITICN AS DEFINED BY AISC.
WELDED CONNECTIONS SHALL CONFORM 1O THE LATEST REVISED CODE OF THE AMERICAN
WELDING SOCIETY, ANS D11, ALL WELD ELECTRODES SHALL BE EBOXX UNLESS NOTED
OTHERWISE ON THE DRAWINGS,
ALL WELDED CONNECTIONS SHALL BE MAOE BY WELDERS CERTIFIED BY AWS. CONTRACTOR SHALL
SUBMIT WELDERS' CERTIF: mn AND QUALW \CAT]ON DOCU«‘.ENTMIOH TO THE OWNER'S TESTING
AGE\CV FOR REVIEW AND APPROVAL PR! UCTION,
PLATES DSQAHAVE'} %%NFORM YO mu A572 GRADE 65 (FY = 63 KSI MIN.) UNLESS

e

s

UCTURAL STEEL

,\OTCD OTHERWISE ON THE

SURFACES OF EXISTING STEEL SHALL BE PREPARED AS REQUIRED FOR FIELD WELDING PER AWS,
SEE SECTION | NOTES REGARDING TQUCH—U? OF GALVANIZED SURFACES DAMAGED DURING K.
TRANSPORTATION OR ERECTION ASSEMELY AS WELL AS FIELD WELDING. 1
UNLESS QTHERWISE NOTED, AL STEEL MEMBERS SHALL BE HOT-DIP GALVANIZED, AFTER

ABR«CATI()J“I;l )‘ACCORDA!\CE WITH ASTM A123. SEE SECTION J FOR FURTHER NOTES AND FOR
EXCEPTICNS Y}
ALL VWELDS SHALL BE VISUALLY INSPECTED 8Y YHE OWNER'S APPROVED YESTING AGERCY. OTHER 2.
TESTS MAY ALSO BE PERFORMED ON THE WELDS BY THE TESTING AGENCY IN ORDER FOR THEM TO
PERFORM THEIR DUTIES FOR THIS PROJECT. THE CONTRAGTOR SHALL COOPERATE WiTH THE
YESTIM} AGENCY IN THEIR TESTING EFFORTS.
NO WELD! ING SHALL BE DONE 10 THE EXSSTING STRUCTURE WITHOUT THE PRIUR ARPROVAL AND
SUPERVISION OF THE TESTING AGENCY,
FIEU) CuTTl\G OF S'{EEL
PRIOR TO ANY FIELD CUTTING, THE CONTRACTOR SHAtL MARK THE CUT QUTUINES ON THE

ill’bﬁé'k‘ﬂ) TI(CDE\‘SNSPECT'OH/TES\'HG AGENCY SHALL VERIFY PROPOSED LAYOUT, LOCATION,
ANY REQUIRED CUTS IN THE STEEL SHALL OE GAREFULLY CUT BY MECHANICAL METHODS SUGH
AS DR‘LUNG AV CUTTING, AND GRI KN NG, THE CONTRACTOR IS RESPONSIELE TO PREVENT

AMAGE TO THE COAX CABLES, ANDIOR OTHER EQUIPMENT ANDIOR THE ST RUCTURE,

B\IRING THE CUTTING WORK, ANY DNMGE 0 THE COAX CABLES, AND/OR OTHER EQUIPMENT 3.
ANDICR THE STRUCTURE, RESULTING FROM THE CONTRACTORS ACTAVITIES SHALL BE REPAIRED
AT THE CONTRACTCR'S EXPENSE. THE INSPECTIONTTESTING AGENCY SHALL CLOSELY AND
CONTINUOUSLY NONITOR THIS ACTIVITY,
ALL REQUIRED CUTS SHALL BE CUT WITHIN THE DIMENSIONS SHOWN ON THE DRAWINGS. NO
CUTS SHALL EXTEND BEYOND THE OUTLINE OF THE UIMERS'ONS SHOWN ON THE DRA\‘ ‘NG&
ALLCUT CDGES SHALL BE GROUND SMOOTH AND DE-BURRED. CUT EDCGES THAT ARE
FIELD WELDED SHALL BE Pi A .1 AND i
ORAWINGS. T MAY BE NECESSARY TO DRILL STARTER HOLES AS REQUIRED TO MAKE THE
Cli l S THE INSPECTION(TESTING AGENCY SHALL CLOSELY AND CONTINUDUSLY MONITGR THIS

BASE PLATE GROUT

POLE BASE SHALL BE NON-SHRINK, NONWETALLIC, GROUT (EUCQ NS GROUT
ay EUCUD ORA.PFROVED EQUAL) WITH A 7500 PSI MIRINUM OGM"R[SS’VC S'{RI:\GT‘G PG
DRAINAGE PIPES SHALL BE PROV!DED FROM NSIO:: THE POLE SHAFT OUT THR! ROUT
SPACE UNDER THE BASE PLATE IN ORGER 10 ALLOW MO!STURE TO ADEGUATELY DRA N FROM THE
INTERIOR OF THE POLE SHAFT. CONTRACTOR SHALL SUBMIT PROPOSED GROUT SPECIFICATION
INFORMATION 10 THE OWNER FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.
CONTRACTOR SHALL FOLLOW GROUT MANUFACTURER'S SPECIFICATIONS FOR COLD WEATHER
GROUTING PROCEDURES (iIF NECESSARY) AND THE TESTING AGENCY SHALL PREPARE GROUT
SAMPLE EaPt:CﬂAEHS FOR COMPRESSIVE STRENGTH TESTING AND VERIFICATION.
GROUT SHAL ISTALLED TIGHT UNDER BASE PLATE WITH NO VOIOS REMAINING BETWEEN TOP
GF EXISTN‘G COG CREIE AND UNCERSIOE OF EXISTING BASE PLATE (EXCEPT FOR DRAN PIPESX)
GROUT COMPLETELY SOLID {EXCEPT FOR DRAIN PIPES} UNDER ENTIRE SURFACE OF BASE PLATE
FROM OUTSIDE EDGE TO INSIDE EDGE.

FOUNDATION WORK « (NOT REQUIRED)

Z
{23

“\\\\mumum,,
Y

S CDNN50 b,

CASTIN-PLACE CONCRETE - {NOT REQUIRED}
EPOXY GROUTED REINFORCING ANCHOR RODS - {NOY REQUIRED)

TOUCH UP OF GALVANIZING
THE CONTRACTO! CH UP ANY ANDIOR ALL AREAS OF GALVANIZING ON THE EXISTING
STRUCTURE OR NEW COMPONENTS THAT ARE DAMAGED OR ARRACED DURING CONSTRUCTION.
GALVANIZED SURFACES DAMAGED DURING TRANSPORTATION OR EREGTION AND ASSEMBLY AS
WELL AS ANY ANO ALL ABRASIONS, CUTS, FIELD DRILLING, AND Au FlELD wﬂm G snALL BE
TOUCHED UP WiiTH TWO( COATS OF ZRC-BRAND ZINC-RICH COLD GALVAN POUND. FILM
THICKNESS PER COAT SHALL BE: WET 3 0 HILS ORV 1.5 MILS. APPLY PER ZRC IMNUFACTURER)
RECOMMENDEO PROCEDURES, CONY/ 1-800-831-3275 FOR PRODUCT INFORMATION,
CONTRACTOR SHALL CLEAN AND PREPARE Al L FIELD WELDS ON GALVANIZED ANO PRINE PAINTED
SURFACES FOR TOUCH-UP COATING IN ACCORDANCE WITHAWS D11, THE OWNER'S TESTING
é@mﬂ‘{ SHALL VERIFY THE PREPARED SURFACE PRIOR TO APPLICATION OF THE TOUCH-UP
OATING
THE OWNER'S TESTING AGENCY SHALL TEST AND VERIFY THE COATING THICKNESS AFTER THE
CONTRACTCR HAS APPLI HE Z&C COLD GALYANIZING COMPOUND AND IT HAS SUFFICIENTLY
DRIED, AREAS FOUND TO BE INADEQUATELY COATED, SHALL BE RE.COATED BY THE CONTRACTCR
AND RE-TESTED BY THE TESTING AGENCY.

HOT DIP GALVANIZING
HOTTIP GALVANIZE ALL STRUCTURAL STEEL MEMBERS AND ALL STEEL ACCESSORIES BOLTS,
WASHERS, ETC. PER ASTM A123 OR PER ASTM A153, AS APPROPRIATE,

PROPERLY PREPARE STEEL {TEMS FOR GALVANIZING.

ORILL OR PUNCH WEEP ANDIOR DRAINAGE HOLES AS REQUIRED.

ALL GALVANIZING SIALL BE DONE AFTER FASRICATION IS COVIPLETED AND FRICR TO FIELD
INSTALLATION.

PERPETUAL INSPECTION AND IAINTENANCE BY THE OWNER
AFTER THE CONTRACTOR HAS SUCCESSFULLY COMPLETED THE INSTALLATICN OF THE MONOPCLE
REINFORCING SYSTEMEMOR 'IGNTEEWDRK 1125 BEEN ACGEPTED 8Y m: CWNER. THE OWNER 'WiLL BE

RESPONSIBLE FOR TH RM AND PERPETUAL INSPECTION AND MAINTENANCE OF THE POLE
A,‘\‘{) REINFORCING SYSTEM.
{E MONOPOLE REINFORCING SYSTEN INDICATED IN THESE DOCUMENTS USES REINFORCING

COMPONENTS THAT INVOLVE FIELD WELDING STEEL MEMBERS TO THE EXISTING GALVANIZED STEEL

POLE STRUCTURE. THESE FIELD WELDED CONNECTIONS ARE SUBJFCT TQ CORROSION DANAGE

AND DETERIORATION IF THEY ARE NQT PROPERLY MAINTAINED AND COVERED WiTH CORROSION

FREVEMTIVE COATING SUCH AS THE ZRC GALVANIZING COMPQUND SPECIFIED PREVIGUSLY, THE

STRUGTURAL LOAD CARRYING CAPACITY OF THE REINFCRCED POLE SYSTEM IS DEPENDENT UPON

THE INSTALLED SIZE AND QUA.JW MAXNTAI“&U SQUND CONDITION AND STRENGTH Or THESE FIELD

\AELDED CONNEC'HG\S, ANY CORROSION OF, DAMAGE T0, FATIGUE, FRACTURE, ANDIOR
ETERIORATION OF TH WELDS AHD!OR THE CONNECTED COMPONENTS WILL RESULT INTHE

CAPACITY AND MAY LEAD TO FAILURE OF TI

05 OF STRUCTURAL LO AD CARRYING
SYRUCTURAL SYSTEN, THEREFOR& 1T 1S IMPERATIVE TH T YHE OWNER REGULARL'\ INSPECTS,
MAINTAINS, AND REPAIRS AS NECESSARY, ALL OF THESE WELDS, CONNECTIONS, ANO
COMPONENTS FOR THE LIFE OF THE STRUCTURE.
THE Ux’lNER SHALL REFER TO TIVEIA-222-F-1396, SECTICN 14 AND AKNEX E FOR RECOMMENDATIONS

FOR MAINTENANGE AND INSPECTION, THE FREQUENCY CF THE INSPECTION AND MAINTENANCE
INTERVALS 1S.TO BE DETERMINED BY Yl‘h OWNER BASED UPON ACTUA\. SHEAND EhVi‘K)NM‘;Hb\L
CO‘\D'HONS PAUL J, FORD & COMPANY RECOMMENDS THAT A COMPLETE AND THOROU

INSPECTION OF YHE ENTIRE REINFORCED MONOPOLE STRUCIURAL SYSTEM BE FERFDRMED

YEARLY AND;‘OR AS FREQUENTLY AS CONDITIONS WARRANT, ACCCRDING TO TIAVEIA-222.F-190G
SECTION 14 1. NOTE 1: *IT IS RECOMMENDED THAT THE STRUCTURE BE INSPECTED AFTER SEVERE
WVIND ANDICR ICE STORMS CR OTHER EXTREME LOATING CONDITIONS®

iSABRE SHAFT REINFORCING OPTION
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AJAX BOLT NOTE SHEET: REV. 1.2, 01-23-2012

{ NOTES: 1. ALL STRUCTURAL BOLTS SHALL BE INSTALLED AND TIGHTENED YO THE PRETENSIONED CONDITION ACCORDING TO YHE REQUIREMENTS OF THE AISC

‘SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS!, DEC. 31, 2008,

2. ALL STRUCTURAL BOLTS SHALL BE INGPECTED ACCORDING TO THE REQUIREMENTS OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH
BOLTS, DEC. 21, 2009,

3. ALL AJAX M20 BOLTS WITH SHEAR SLEEVES SHALL BE PRETENSIONED AND TIGHTENED UNTIL THE DIRECT TENSION INDICATOR {DT1) WASHERS SHOW THAY THE
PROPER BOLT TENSION HAS BEEN REACHED. SEE NOTES AND DETAIL BELOW FOR THE USE OF DIRECT TENSION INDICATOR {D'T)) WASHERS WITH THE AJAX M20 BOLTS.

4. ALL AJAX BOLTS SHALL BE INSTALLED USING DIRECT TENSION INDICATORS (OTV'S) AND HARDENEO WASHERS. DTI'S SHALL BE THE SQUIRTERS STYLE, MADE TO
ASTM F959 LATEST REVISION; AND HARDENED WASHERS SHALL CONFORM TO ASTM F438 AND HAVE A HARDNESS OF RG 38 OR HIGHER.

NOTES FOR AJAX M20 ‘ONE-SIDE’ BOLTS WITH DIRECT TENSION INDICATORS (OT1'S8):

D1i'S REQUIRED; DTS SHALL BE ‘SELFINDICATING™ SQUIRTERS STYLE DTS MADE WITH SILICONE EMBEDDED IN THEM, INSPECTED BY MEANS OF THE VISUAL EJECTION OF

SILICONE AS THE DTi PROTRUSIONS COMPRESS. SQUIRTER® DTV'S SHALL BE CALIBRATED PER MANUFACTURER'S INSTRUCTIONS PRIOR TO USE.
THE DIRECT TENSION INDICATOR (OTi) WASHERS SHALL BE THE "SQUIRTER® STYLE' AS MANUFACTURED BY:

APPLIED BOLTING TECHNOLOGY PRODUCTS, INC.

1413 ROCKINGHAM ROAD BELLOWS FALLS, VERMONT, USA 05101
PHONE 1-500-552-199%

WEBSITE: YAWW. APPLIEDBOLTING COM

OISTRIBUTORS CF SQUIRTER® DYI'S:
HITPIWWW APPLIEDBOLTING COMAPPLIED-BOLTING DISTRIBUTORS HTML

DTE USE DIRECT TENSION INDICATOR (DTi} WASHERS COMPATIBLE WITH 3/4° NOMINAL A325 BOLTS FOR THE AJAX 120 BOLTS. DTI'S SHALL NOT BE HOT-DIP GALVANIZED. DTI'S
SHALL BE MECHANIGALLY GALVANIZED (MG} BY THE COLD MECHANICAL PROCESS ONLY AS PROVIDED BY THE DTI MANUFACTURER.

HARDENED WASHERS REQUIRED): USE A HARDENED WASHER FOR A /4" NOMINAL BOLT BETWEEN THE TOP OF THE DIRECT TENSION INDICATOR (01) WASHER AND THE NUT OF
THE AJAX 1420 BOLTS. HARDENED WASHERS SHALL CONFORM TO ASTM F438 AND HAVE A MINIMUM HARDNESS OF RC 38 OR HIGHER. THE HARDENED WASHERS SHALL BE
MECHANICALLY GALVANIZED BY THE COLD MECHANICAL PROCESS, ALTERMATIVELY, CORRECTLY MADE HOT DIP GALVANIZED HARDENED FLAT WASHERS HAVING A MINIMUM
HARDNESS OF RC 38 CAN BE USED: CONTRACTOR SHALL PROVIOE DOCUMENTATION OF WASHER SPECIFICATION AND HARDNESS.

NUT LUBRICATION REQUIRED: PROPERLY LUBRICATE THE YHREADS OF THE NUY OF THE AJAX BOLT SO THAT IT CAN BE PROPERLY TIGHTENED WITHOUT GALUNG AND/OR

LOCKING UP ON THE BOLT THREADS. CONTRACTOR SHALL FOLLOW OTI MANUFACTURER INSTRUCTIONS FOR PROPER LUBRICATION AND TIGHTENING.

NOTE: COMPLETELY COMPRESSED DTI'S SHOWING NO VISIBLE REMAINING GAP ARE ACCEPTABLE. DTi WASHERS SHALL BE PLACED DIRECTLY AGAINST THE CUTER AJAX WASHER
WITH THE DT! BUMPS FACING AWAY FROM THE AJAX WASHER. PLACE A HARDENED WASHER BETWEEN THE DT AND THE AJAX NUT. THE DT BUMPS SHALL BEAR AGAINST THE
UNDERSIDE OF A HARDENED FLAT WASHER, NEVER DIRECTLY AGAINST THE NUT,

CONTRACTOR SHALL FOLLOW DTE MANUFACTURER'S INSTRUCTIONS FOR INSTALLATION, LUBRICATION, TIGHTENING AND INSPECTION.

INSPECTION REQUIRED: ALL AJAX BOLTS SHALL BE INSPECTED ACCORDING TO THE REQUIREMENTS OF THE AISC ‘SPECIFICATION FOR STRUCTURAL JOINTS USING
HIGH-STRENGTH BOLTS', DEC. 31, 2008, BY A QUALIFIED BOLT INSPECTOR. DURING INSTALLATION, THE BOLT INSPECTOR SHALL VERIFY AND DOCUMENT: THE SHOP-DRILLED AND
FIELD-DRILLED HOLE SIZES; THE INSTALLATION OF THE AJAX BOLT ASSEMELY, INCLUDING THE SHEAR SLEEVE PLACEMENT AND NUT LUBRICATION, AND THE CONTRACTOR'S
TENSIONING PROCEDURE. IN ADDITION, ALL AJAX BOLTS AND DTI'S SHALL BE VISUALLY INSPECTED ACCORDING TO THE DT MANUFACTURER'S INSTRUCTIONS. THE BQLT
INSPECTOR SHALL PROVIDE COMPLETE PHOTO DOCUMENTATION OF ALL BOLTS AFTER TIGHTENING CLEARLY SHOWING THE CONDITION OF THE DTI'S.

INTERIOR OF FOLE SHAFT | {EXTERIOR OF POLE SHAFT |
SHAFT RERFORDSS BRENENT
POLE SIAFT WAL / SHCP DIAL HOLE 18 SHAFT RENF ST, HOT-DIP GALVARNIED FER ASTUALY.
FIELD COAT WITH ZRG ZINC COED-GALYARLNG CONPQUAD AFTER FIELD GRELING.

HOXCE DIAMETER: NOMMNAL 30mm {1 215" MAXWUNY
FIELDORRLED HOLE IN SHAFT WAL,

COAT WITH ZAC ZAC COLD-GALYANTZING CONPOUND, \ /
HOLE DAVETER NOURAL 30m {13167 wum:._\\ /

NOTE: ALL SHOP AND FIELD DRILLED
HOLES SHALL BE NOMINAL 30MM
DIAMETER, THE MAXIMUM HOLE
DIAMETER PERMITTED 1S 1-3/16".

DIRECY Y0R 0T} ST BY
APPLIED BOLYING TECHNOLOGY FROMUICTS, INC. ULDMECHRECALY GAMUANKED

MACHREDERD GF AAXBDLT
FOR ALAX IRSTALLATION TOR.

ALK LG0 BOLT FDMAL K 00

AJAX M BOLT HEAD. \ e AAX HUT RUBTCATE YHREADS REFER 1ANOTES)
NOTE: ALL AJAX BOLTS, AJAX SPUT i \ HARZENEG FLAT WASHER ASTH FAXS,
WASHERS, AJAX WASHERS, AJAX MENRAR HARDHESS RS

RAXWASHER COUBMECHAICRLY GAVAY

NUTS, AND SHEAR SLEEVES SHALL BE AR SRUT WASHER C
HOT DIP CALVANIZED PER ASTM A123.

HNOTE £ GASKET MATERWL 51
SLICONE CALLKNVG SHALL BE INSTALLED By THIS GAP 70 ENS‘ﬁ:
THE SHEAR SLEEVE REMANS SEATED TOWASH POLE SHAST.

SHEAR SLEEVE {Fo 420 4§ 0K}
— Uz Zhem 0D 700 (0
vt .my,., LENTH » KOWNAL 1GR9 $ivs] » [QRP O ES{TOL. . +5037)
07 CON, SUEEVES SHALL BE ROUND, W1fH 1% CUT SUUARE AN DEBURKED.
e,

TYPICAL AJAX BOLT DETAIL /T
\s:38/

ISABRE SHAFT REINFORCING OPTION
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NOTE: NO DETAILED INFORMATION REGARDING
INTERFERENCES WAS PROVIDED, THEREFORE,
CONTRACTOR SHALL FIELD VERIFY ALL EXISTING
CONDITIONS AND DIMENSIONS BEFORE PROCEEDING
WITH THE WORK. REPORT ANY AND ALL
DISCREPANCIES TO PAUL J. FORD AND COMPANY AND
CROWN CASTLE FIELD PERSONNEL IMMEDIATELY.

THIS POLE REINFORCEMENT DRAWING IS FOR THE POLE DESIGN AND
ANTENNA LOADING DOCUMENTED N THE PJF CO-LOCATION ANALYSIS
FOR THIS SITE (PIF#37512-1658), DATED 6-22-2012.

POLE SFEGITICATIONS
WG,E LA TYPE. | 12:65€0 POLYGEN
TARER | DI20800RTT
AT STE ., | ASTN AGT] GRADE &
5T P, STEELL | ASTU AT CRLE [0S}
ARCHOAROCS: § ¢ NG
FI8) ASTM AS15 GAADE 15

SHAFT SEC]tON BAYA

IMETER ACROSS RATS
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NOTE;

DOHOTWAKE

COHTRACTON SHALL PHOVIGE ASTELASS SHAL PLASES BELW SLIP JOINTS. THE BHM PTATES BILlLL HE MACED
BEIWEEN THE NI SHAFT REINFORTEMENT ANO THE EXISTING FOLE SHAFT FROM THE 112 SOINT T THE HEVY
SHAFT REINFORCEMENT SPLICE PLATE LOCATION ANO A EXTRALOMQ ‘SPUICE i SHALL BE PLACED
BLPWEEN THE NEW UPPER MO LOWER SHAPY REIW-ORCEMENT PIATES AT THE SHAFT RENFORCEMENT
$7,ICE PLATE LOCADON.

NOTES

1 At STRUCTURAL BOLTS SelAl BEINSTALLED AND THONTENED 10 THE PRETENSIZUED CONDDYV
ACOORDING TG Trid REQUIREMENTS OF THE ASS
AAHSIREHGTHECL IS, DEC 31, 2008

7 A STRUCTURAL BOLYS 5¢ALL BE INSPECTED ACCOADING T THE REGUREVENTS OF THE ASC
SPECFLATIONFOR TS 4§ 0RG 2

3 " ALLAJAX 4425 BOLTS ¥ATH Sn ES SHALL BE 2] THE ARECT
TENSION NDICATOR (1) WASHERS SV THAT THE PROPER BOLT TENSIG HAS BEEN REACHED. SEENGIES
A0 DETAL C% SHEET 5.3 F0R ThE USE OF SRECT TENSN INHICATOR (DT WASHERS WITH THE ASKX 820
BRTS,

FATDLRED WAEHERS. DTS SHALL BE THE SQUATERD STALE MACE 1O ASTh FESS\ATEST REVISICN, AN
HARDENED Y/ASHE RS SHACL CUSFORM TO ASTM F436 AND HAVE A OFRC

4 975 REQUAED: AL ASX BGUTS SHALL BE INSTALLY D

5. NUTLUBRICATION REQUREDY *PRAPEHLY LUBRICATE THE THREADS OF THE NUT OF THE A BOLT 50

THATIY CAR it PAOPERLY DIGHTENED WITHOUY GALLING ARYOR LOCKEYG UF ON THE BOLS TEREADS.
SHALL FOLL CR PROPER Anty

REFER 10 REETSY

§ SRS HOLE SZE KL 5H0P- £S5 SRACL &€ NOWINA: e

VAGRIH 5, E DAETER PERWITFD 1§ 1-V16", REFEA TO SHEET §)

TR G T T FOTTRER ROTICE, CRvA CARTTE WL AGCEFT AJRY BOLTS PATEIED LR HSC
“TURNGF TriE KT METHOOOLGY. INSTALLERS S0L FOLLOKY CHORN GLEDEUMES FOR MK TURNOF HEMUT
RETROS AND. COUPLETE R TEFM

HOE OF THE CARLMFERENTIAL VELD OF THE BAZE MATE 7O SHAFT CORNECTION 1S REQURED. FLEASE SEE
ENG-SOW- 1033 TOWER BASE PLATE KLE AND ENG 1A+ 10051 - NDE REQUAEHENTS FOR

"7¢
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55400 10
RIS 92,6590

{33 ME400 3 D"

MONOPOLE BASE
PLATE TO PREVENT CONNEGTION FALURE. HOTIFY THE EOR AND CROWN ERGHEERNG IMMECATELY IF ANY
CRADYS ARE §Y G HAVE . THE ROE SHALL INGLUDE ALL N’
THAT HAVE LEEA WELDED 10 THE BASE PLATE, FLRL FENETRATIGH WrlONG 0 THE BASE PLATE RECLARED RS
PART OF THIS ACTIVE RENFORTEMENT DESION SHALL RE INCLUDED I THE MDE SCOPE OF WCRK,
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{3 NS4 2 300"

Rl
! co aa,

TFATS 82 0 107

2
N 'y,

N
X

5
DG

)
s

R
Bt
e

POLE ELEVATION /1

\s48/

i"’s* s S-
W\“\ ¥
SN ¥ [SABRE SHAFT REINFORCING OPTION

3
»
< g% mPAUL J. FORD AND COMPANY
% BYRUGTURAL ENGINEERS

| Ml o St BU #806376; HRT 100 943239

EAST HARTFORD, CT
§ CROWN CASTLE
i

P RS SRA M VIN PICUAIN
a0 v ingd SRoded Juss x0f poan |

2 PN PRoNparL 0g Fotuig P

00, 7 Pty ) Wit ad Ly s

MONOPOLE REINFORCEMENT AND RETROFIT PROJECT
MFWES! LGMVERTAL STRIET, SUKTE 1030, EASK RUCRESTER, BY 1648

Pt (4A3) 899 Mag FAX. (333) 633 3438

PROJECT ¥o:
375612-1659
DRAWNBY:

ISSUE DATE OF

BMS, PERMIT: 6-22.2012

CHECKED BY:
DSK.

APPROVED BY.

DATE:
§-22-2012

S-4B




AEI-ESIPEAUT.OWD
. GENERA NOTES
ERC0IAL NEFELT! R LW (RG SHEF TS OFLANGE W] NE, Y. MAXBOLISARE T0EE mn 0 YITR WESPO?-W';‘Q"&H&N&RS&EE\E
T #AIOR 19 CANSTRULTION CONTRACTORS | i SOEACY SHALL NSPECT GORDITION CF EISSTING VATH AATCHRIQ STESL GRADE 'DRLED HOLE QIRMETERS K RERFURGHG STEEL
i st ASE S ATEWELD O 150 MSPECT EX PRESENT. THE € N0 EXSTRG SHAFT SHALL B 1 IO AK
‘ INSPECTION AGEMCY SHALL LISE T s 3 METHOUS, AS

1 KL STEELSHAL BE HOT-B SATICN I AN
VTR AST ANZS. ALTEANATIVELY. ALL KBV STFPENER PLATE STEEL REWFOACHG
VAY B COLD GRVANTED AS OO, APRLY AMORIARE OF YO COATSOF
ZRC-BRAND ING -REHCOLO GRLYANTZANG COMPOUND. FAM TRCANESS PERCOAT
SHAL, BE WET 30 LS DRY 15 MRS, APPLYPER RO UANUFACTURER}
RECOMUMERDED: PROCEDURES. CONTACY 1R AT 130NN PR PRODUCT
IFORMATION.

O TENTIFY ANY CRACKS: VIHL, WAGHETIC PASTKLE, ANTICR L TRA/SONY. IR ADGIION, OTHER TEST MEMAGE
12 A2 SOBE USED AT THE SECCURIERDATIGH OF Ti TESTING AGENCY ANDLPON THE APPACNAL OF THE (NVRER
A0 THE ENGHEER. CONTRACIOR SHA1L PROVIDE CARERR M0 THOACKGH DOCHVENTATION OF THi§ INSPECTION
T THE OVNER ANDY 0 WORK. GO € i THESE
STECHON ACTONTES Wilk THE GRKERS REGUIRED PROCESSES AN PROCEDURES. BPORIANE: RE TESTNG
GEHCY GriAL] RIVECATELY, 1) 7 ¢ FRACH il ROSIHH 10
D QARERIND EHOILEER,
21 AFIEA CONS TRHGCTRON, JESTIRG AGENCY BHALL WEPECT ANY AND ALL FILD WWELDS ANO FIELD REPAIRS MPAEVENTED
AS REQUIRED BY TrE GWRER FROM THE RESULTS OF THE ASFECTION 3§ THE PREVIOUS HOTE 1) ABCOVE.
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COMTRALTOR SHALL REMOVE EXETING GROUT
UKDEFEATIE BASE PLASE ADREARALE Y
T 0iS GROUT BY EUCLID O AFPROVED. :
P bt BELW EXIST, BASE FUAE ARO REW BEARNG
i PLATES, PRIG 10 GROUTING, WETAL FOUR 1RO
i DIAVE TER VG DRADI PPES AT AFPRONIVATELY NHETY 130}
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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 at 1455 Forbes Avenue in East Hartford, CT.
The coordinates of the tower are 41-43-53.3 N, 72-36-28 W.

AT&T is proposing the following modifications:
1) Install three 700 MHz LTE antennas (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 (nW/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.

CT5276 1 July 11,2012
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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:

2
Power Density = w x Off Beam Loss
4z xR

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = H™+V

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

Off Beam Loss is determined by the selected antenna 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.

CT5276 2 July 11,2012



%

¢

'

‘ G‘iSystems

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 pattern 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 Nilisber ERP Per Powtar
Carrier Height | Frequency S ane Transmitter | Density Limit %MPE
(Feet) (MHz) | (Watts) |(mw/ sz)
XM Satellite Radio 130 2300 2 3981 0.1694 1.0000 16.94%
Sprint 90 1900 11 126 0.0615 1.0000 6.15%
Clearwire 97 2496 2 153 0.0117 1.0000 1.17%
Clearwire 101 18000 1 211 0.0074 1.0000 0.74%
Pocket 128 2130 3 631 0.0415 1.0000 4.15%
Verizon 109 869 9 428 0.1166 0.5793 20.12%
Verizon 109 1970 7 474 0.1004 1.0000 10.04%
Verizon 109 757 1 873 0.0264 0.5047 5.24%
T-Mobile UMTS 87 2100 2 731 0.0695 1.0000 6.95%
T-Mobile GSM 87 1945 8 166 0.0631 1.0000 6.31%
AT&T UMTS 120 880 2 565 0.0028 0.5867 0.48%
AT&T UMTS 120 1900 2 1077 0.0054 1.0000 0.54%
AT&T LTE 120 734 1 1313 0.0033 0.4893 0.67%
AT&T GSM 120 880 1 283 0.0007 0.5867 0.12%
AT&T GSM 120 1900 4 646 0.0065 1.0000 0.65%
Total 80.27%

Table 1: Carrier Information’ 2 3

! 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 3/29/2012. 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.

2 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.

3 Antenna height listed for AT&T is in reference to the Paul J. Ford and Company Structural Analysis dated June 22, 2012

CT5276 3 July 11,2012
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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 below the limits for the general public. The highest
expected percent of Maximum Permissible Exposure at ground level is 80.27% 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.

/

/
W‘/% July 11, 2012

Daniel L. Goulet Date
C Squared Systems, LLC
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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
g\flrl‘% Str‘g@%ﬁ)(E) S“?Zg/i‘)(E) (mW/cm?) B[, [HP or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£%)* 6
30-300 61.4 0.163 1.0 6

300-1500 . : £/300 6
1500-100,000 . - 5 6

(B) Limits for General Population/Uncontrolled Exposure5

Frequency Electric Field = Magnetic Field

Power Density (S) Averaging Time
(Rl\j["}‘{gze) S”‘z{‘/%:g)(E) S”‘EZ%SI‘)(E) (mW/cm?) IEP, [H? or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f%)* 30
30-300 27.5 0.073 0.2 30
300-1500 - - £/1500 30
1500-100,000 & - 1.0 30

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

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

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

3 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

CT5276 6 July 11,2012
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Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: AT&T Antenna Data Sheets and Electrical Patterns

700 MHz

Manufacturer: KMW
Model #:  AM-X-CD-16-65-00T
Frequency Band:  698-806 MHz
Gain: 13.4 dBd
Vertical Beamwidth: 12.3°
Horizontal Beamwidth:  65°
Polarization: Dual Slant + 45°
SizeLxWxD: 72.0”x11.8”x5.9”

850 MHz _ =

Manufacturer: Kathrein
Model #: 80010121
Frequency Band:  824-896 MHz

Gain: 11.5 dBd

Vertical Beamwidth: 14.5°
Horizontal Beamwidth:  86°
Polarization: +45°
SizeLx W xD:  54.5”x10.3”x5.9”

1900 MHz

Manufacturer: Kathrein
Model #: 80010121
Frequency Band:  1850-1990 MHz

Gain: 14.3 dBd

Vertical Beamwidth:  6.6°
Horizontal Beamwidth:  85°
Polarization: +45°
SizeLx W xD: 54.5”x10.3”x5.9”
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