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September 19, 2012

Hand Delivered

Ms. Linda Roberts
Executive Director

Connecticut Siting Council i g T
10 Franklin Square GONS%%&%%[L
New Britain, CT 06051 SITIN

RE: Sprint Spectrum L.P. notice of intent to modify an existing telecommunications
facility located at 116 Pinney Street, Colebrook, CT 06021. Known to Sprint Spectrum
L.P. as site CT33XC115.

Dear Ms. Roberts:

In order to accommodate technological changes, implement Code Division Multiple
Access (“CDMA?”) and/or Long Term Evolution (“LTE”) capabilities, and enhance
system performance in the state of Connecticut, Sprint Spectrum L.P. plans to modify the
equipment configurations at many of its existing cell sites. Please accept this letter and
attachments as notification, pursuant to R.C.S.A. Section 16-50j-73, of construction
which 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 its attachments
is being sent to the chief elected official of the municipality in which affected cell site is
located.

CDMA employs Spread-Spectrum technology and special coding scheme to allow
multiple users to be multiplexed over the same physical channel. LTE is a new high-
performance air interface for cellular mobile communications. It is designed to increase
the capacity and speed of mobile telephone networks.

As part of the project the new multi-mode 800/1900 antenna will replace existing
antennas. These antennas will provide more flexibility for optimization by allowing fast
and easy electrical tilt adjustment from remote location and will enable the transmission
of multiple technologies from a single antenna. As Sprint Nextel’s network evolves to
meet the demands of its customers, it is essential for Sprint Nextel to install modern
equipment and antennas in order to provide reliable wireless voice and data services. The



proposed equipment will include multi-mode radios that will allow Sprint Nextel to
transmit at different frequencies using different technologies, including LTE technology.
Likewise, the proposed antennas are quad-pole multi-band high gain antennas that will
allow Sprint to operate using its multiple frequency bands and technologies, including
LTE technology. The proposed equipment and antennas will improve the reliability,
coverage and capacity of Sprint Nextel’s voice and data networks across Sprint Nextel’s
various FCC licensed frequency bands and significantly increase the data speeds of Sprint
Nextel’s network by utilizing the latest LTE technology. Without the proposed
modifications Sprint Nextel will be unable to provide reliable wireless voice and data
service using the latest technologies.

Sprint Spectrum L.P. will have an interim (testing) period during the
modification/installation prior to the final configuration. This antenna configuration is
shown on the attached drawings of the planned modifications. Also included is the
power density calculation reflecting the change in Sprint’s operations at the sitc and
documentation of the structural sufficiency of the tower to accommodate the revised
antenna configuration.

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

1. The height of the overall structure will not be affected.

2 The proposed changes will not extend the site boundaries. There will be no
effect on the site compound.

3. The proposed changes will not increase the noise level at the existing facility
by 6 decibels or more.

4, Radio Frequency power density may increase due to the use of one or more

CDMA transmissions. Moreover, LTE will utilize additional radio
frequencies newly licensed by the FCC for cellular mobile communications.
However, the changes 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.

For the foregoing reasons Sprint Spectrum L.P. respectfully submits that the proposed
changes at the referenced site constitute exempt modifications under R.C.S.A. Section
16-505-72(b)(2).

Please feel free to call me at (845)-499-4712 or email
JPalumbo(@Transcendwireless.com with questions concerning this matter.
Thank you for your consideration.

Sincerely,

Jennifer Palumbo
Real Estate Consultant
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

Sprint Existing Facility

Site ID: CT33XC115

Horton 2 / Fredsall Property
119 Pinney Street
Colebrook, CT 06021

September 02, 2012
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September 02, 2012

Sprint

Attn: RF Engineering Manager

1 International Boulevard, Suite 800
Mahwah, NJ 07495

Re: Emissions Values for Site CT33XC115 — Horton 2 / Fredsall Property

EBI Consulting was directed to analyze the proposed upgrades to the existing Sprint facility located at
119 Pinney Street, Colebrook, CT, for the purpose of determining whether the emissions from the
proposed Sprint equipment upgrades on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maximum Permissible
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (LWW/cm2).
The number of pW/cm?2 calculated at each sample point is called the power density. The exposure limit
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging
Services use different frequency bands each with different exposure limits, therefore it is necessary to
report results and limits in terms of percent MPE rather than power density.

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure
rules, 47 CFR 1.1307(b)(1) - (b)(3), to determine compliance with the Maximum Permissible Exposure
(MPE) limits for General Population/Uncontrolled environments as defined below.

General population/uncontrolled exposure limits apply to situations in which the general public may be
exposed or in which persons who are exposed as a consequence of their employment may not be made
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general public would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (WW/cm?). The general population exposure limit for the cellular band is approximately 567
uW/cm?, and the general population exposure limit for the PCS band is 1000 pW/cm?. Because each
carrier will be using different frequency bands, and each frequency band has different exposure limits, it
is necessary to report percent of MPE rather than power density.
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through
a location where exposure levels may be above general population/uncontrolled limits (see below), as
long as the exposed person has been made fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed upgrades to the existing Sprint Wireless antenna facility located
at 119 Pinney Street, Colebrook, CT, using the equipment information listed below. All calculations were
performed per the specifications under FCC OET 65. All calculations were performed assuming the main
lobe of the antenna was focused at the base of the tower to present a worst case scenario. Actual values
seen from this site will be dramatically less than those shown in this report. For this report the sample
point is the top of a 6 foot person standing at the base of the tower.

For all calculations, all emissions were calculated using the following assumptions:

1) 2 CDMA Carriers (1900 MHz) were considered for each sector of the proposed installation.

2) 1 CDMA Carrier (850 MHz ) was considered for each sector of the proposed installation

3) All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if so, is never continuous.

4) For the following calculations the sample point was the top of a six foot person standing at
the base of the tower. The actual gain in this direction was used per the manufactures
supplied specifications.

5) The antenna used in this modeling is the RFS APXVSPP18-C-A20. This is based on
feedback from the carrier with regards to anticipated antenna selection. This antenna has a
15.9 dBd gain value at its main lobe at 1900 MHz and 13.4 dBd at its main lobe for 850
MHz. All calculations were performed assuming the main lobe of the antenna was focused at
the base of the tower to present a worst case scenario.
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6) The antenna mounting height centerline of the proposed antennas is 147.9 feet above ground
level (AGL)

7) Emissions values for additional carriers were taken from the Connecticut Siting Council
active database. Values in this database are provided by the individual carriers themselves.

All calculation were done with respect to uncontrolled / general public threshold limits
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Summary

All calculations performed for this analysis yielded results that were well within the allowable limits for
general public exposure to RF Emissions.

The anticipated Maximum Composite contributions from the Sprint facility are 11.113% (3.704 % from
each sector) of the allowable FCC established general public limit considering all three sectors
simultaneously sampled at the ground level.

The anticipated composite MPE value for this site assuming all carriers present is 39.833% of the
allowable FCC established general public limit sampled at the ground level. This is based upon values
listed in the Connecticut Siting Council database for existing carrier emissions

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that
carriers over a 5% contribution to the composite value will require measures to bring the site into
compliance. For this facility, the composite values calculated were well within the allowable 100%
threshold standard per the federal government

Scott Heffernan

EBI Consulting



APPROVALS THE STRUCTURAL ENGINEERING CONCERNING THE STRUCTURAL STABILITY OF THE ANTENNAS, MOUNTS AND

ALL ASSOCIATED ANCILLARY RADIO EQUIPMENT IS BEING COMPLETED BY OTHERS. KMB DESIGN GROUP, LLC
HAS NOT BEEN REQUESTED TO PHYSICALLY CONFIRM THE EXISTING MOUNT CONFIGURATION AND PERFORM A
STRUCTURAL ANALYSIS TO VERIFY THAT THE EXISTING, INTERIM AND PROPOSED ANTENNAS, MOUNTS AND ALL S p ri n t ®

ASSOCIATED ANCILLARY RADIO EQUIPMENT CAN BE SAFELY SUPPORTED. SIGNED AND SEALED DRAWINGS
REVISED TO STATE “ISSUED FOR CONSTRUCTION" SHALL BE PROVIDED TO THE PROFESSIONAL ENGINEERS

™

DISAPPROVED]

APPROVED
REVISE

AS NOTED

RESPONSIBLE FOR THE STRUCTURAL ANALYSIS OF THE ANTENNAS, MOUNTS AND ALL ASSOCIATED ANCILLARY

RADIO EQUIPMENT. KMB DESIGN GROUP, LLC SHALL BE NOTIFIED SHOULD THE STRUCTURAL ANALYSIS

[ ] ®
RESULT IN SOME ELEMENTS NOT BEING STRUCTURALLY CAPABLE OF SUPPORTING THE PROPOSED DESIGN
DEPICTED. THE CONTRACTOR SHALL NOT COMMENCE CONSTRUCTION WITHOUT OBTAINING (A) A SIGNED AND
SEALED COPY OF THE PLANS “ISSUED FOR CONSTRUCTION" (B) STRUCTURAL ANALYSIS REPORT STATING

SPRINT REPRESENTATIVES DATE

Know what's below. SPRINT RF ENGINEER DATE
Call before you dig.

™ THAT THE TOWER/POLE/FOUNDATION IS CAPABLE OF SUPPORTING THE PROPOSED LOADING REFERENCING Alcatel *Lucent
THE SIGNED AND SEALED PLANS BY KMB DESIGN GROUP, LLC; (C) SPRINT PLATFORM ANALYSIS STATING THAT
THE SPRINT PLATFORM IS CAPABLE OF SUPPORTING THE PROPOSED DESIGN AS REFERENCED WITHIN THE

S ITE ID CT33XC1 1 5 SIGNED AND SEALED PLANS BY KMB DESIGN GROUP, LLC.
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PAUL J. FORD AND COMPANY
STRUCTURAL ENGINEERS
250 East Broad Strest * Suite 1500 ¢ Columbus, Ohio 43215-3708

Date: June 05, 2012

James Williams Paul J Ford and Company
Crown Castle USA Inc. 250 E. Broad Street Suite 1500
3530 Toringdon Way, Suite 300 Columbus, OH 43215
Charlotie, NG 28277 614.221.6679
lgimeno@pjfweb.com
Subject: Structural Analysis Report
Carrier Designation: Sprint PCS Co-Locate - Interim loading
' Carrier Site Number: CT33XC115
Carrier Site Name: N/A
Crown Castle Designation: Grown Castle BU Number: ' 876377
Crown Castle Site Name: HORTON 2/
FREDSALL
: PROPERTY
Crown Castle JDE Job Number: 189142
Crown Castle Work Order Number: - 498936
Crown Castle Application Number: 151587 Rev. 0
Engineering Firm Designation: ‘Paul J Ford and Company Project Number: 37512-1619 A
Site Data: 461 Pinney Street, COLEBROOK, Litchfield County, CT

Latitude 41° 57' 58.57", Longitude -73° 7" 19.65"
148 Foot - Monopole Tower

Dear James Williams,

Paul J Ford and Company is pleased to submit this «Structural Analysis 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 468185, in accordance

with application 151587, revision 0.

The purpose of the anzlysis 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:

LC7: Existing + Reserved + Proposed Equipment Sufficient Capacity
Note: See Table | and Table I for the proposed and existing/reserved leading, respectively.

The str-uc._tural 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 and 2005 CT State Buiiding
Code 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.

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 otner
projects please give us a call. LT

" ‘90. E\; l'ng' iy,

%
4

e
%

%/a@ptfuuy submitted by:

NShengri Gimen
Project Engineer
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June 05, 2012
148 Ft Monopole Tower Structural Analysis CCI BU No 876377
Project Number 37512-1619 A, Application 151587, Revision 0 Page 3

1) INTRODUCTION

This tower is a 148 ft Monopole tower designed by PJF in September of 2000 and manufactured by SUMMIT.
The tower was originally designed for a wind speed of 85 mph per TIA/EIA-222-F.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIAEIA-222-F
Structural Standards for Steet Antenna Towers and Antenna Supporting Structures and 2005 CT State Building

Code 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::;t;?t? Eleldzgon of Maﬁ?:tf‘:[::?:rer Antenna Model of Feed Line jNote

(ft) Antennas Lines (Size (in}
1 tower mounts Miscellaneous (NA507-1)
3 alcatel lucent 1900MHz RRH (256MHz)
3 alcatel lucent 800 EXTERNAL NOTCH
150.0 148.0 FILTER 3 1-1/4
’ ' 3 alcatel lucent 800MHZ RRH
9 fs celwave ACU-A20-N
APXVSPP18-C-A20 w/

3 fs celwave Mount Pipe

tnxTower Report - version 6.0.3.0



148 Ft Monopole Tower Structural Analysis

June 05, 2012
CCI BU No 876377

Project Number 37512-1619 A, Application 151587, Revision & Page 4
Table 2 - Existing and Reserved Antenna and Cable Information
Center
. ] Number Number | Feed
T::’;tza? El e'::;; on of Ma?‘tztfir;?:rer Antenna Model of Feed | Line ([Note
() Antennas Lines |[Size {in)
. DBY8OHI0E-M w/ Mount
150.0 148.0 6 decibel Pipe 6 1-5/8 1
1 tower mounts  iPlatform Mount [LP 401-1]
powerwave .
6 technologies 7770.00 wf Mount Pipe
6 powerwave 7201
140.0 140.0 technologies LGP 1 12 1-5/8 1
powerwave
6 technologies LGP21901
1 tower mounts T-Arm Mount [TA 602-3]
BXA-171085-12BF-EDIN-
3 antel 2 w/ Mount Pipe
BXA-70080-5CF-EDIN-6
1 antel wi Mount Pipe
BXA-70080/6CF w/ Mount - - 2
2 antel Pipe
LPA-80080-6CF-EDIN-6
130.0 130.0 2 antel w/ Mount Pipe
6 rfs celwave FDSR6004/2C-3L
LPA-185080/12CFx2 wf
8 antel Mount Pipe . ) 3
LPA-80080/6CF w/ Mount
4 antel Pipe 12 | 158 | 1
1 tower mounts  |Platform Mount [LP 305-1]
102.0 1 lucent KS24019-L112A
100.0 i - 1 1/2 1
100.0 1 tower mounts Side Arm M?I[]mt [SO 701

Notes:

1) Existing Equipment

2) Reserved Equipment

3) Equipment to be Removed

tnxTower Report - version 6.0.3.0




June 05, 2012

148 Ft Monopole Tower Structural Analysis CCi BU No 876377
Project Number 37512-1679 A, Application 151587, Revision 0 Page 5
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTs | SEA Cpmsultants, 89674.03-A, 1532992 CCISITES
FPOSTMCOFICKTION | PR o007 fooo | gamsesa | oot
CTONER FODNDATON | [PoFsumml s S50THEs, | tazasz | coies
4-TOWE§RI\Q\%\J[L;IFGJASCTU RER (PJ F:fSurnm(n)téﬁls%lzl(218-01D 364/11163, 1883532 CCISITES
FIQUERSRUCTIN | PR TR | gwswe | coses

3.1) Analysis Method

tnxTower (version 6.0.3.0), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1) Tower and structures were built in accordance with the manufacturer's specifications.
2)  The tower and structures have been maintained in accordance with the manufacturer's

specification.

3)  The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.

4)  Monopole was reinforced in conformance with the referenced modification drawings.

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




June 05, 2042

148 Ft Monopole Tower Structural Analysis CCI BU No 876377
Project Number 37512-1619 A, Application 151587, Revision 0 Page 6

4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)

Section . Component . Crifical SF*P_allow % .-
No. Elevation (ft) Type Size Element P (K) {K) Capacity Pass / Fail
L1 148 - 117.25 Pole TP27.227x22%0.1875 1 -6.69 755.23 548 Pass
L2 1;;22 - Pole TP30.2515x26.2571xD.25 2 047 | 114241 | 7358 Pass
L3 97.25-B0.75 Pole TP33.056x30.2515x0.443 3 -11.67 2049.74 53.2 Pass
L4 80.75 - 40 Pole TP39.483x31.4476x0.4385 4 -20.29 2447 .21 7.7 Pass
L5 40 - 13.25 Pole TP43.4577x37.7133x0.4502 5 -28.63 | 2845.69 788 Pass
L6 13.25-12.75 Pole TP43.5527x43.4877x0.4516 ] -28.76 2827.21 79.5 Pass
L7 ;23'223' Pole TP44.8134x43.5527x0.4254 | 7 -30.56 | 2838.90 | B26 Pass
L8 5.3333-4.75 Pale TP44.9126x44.8134x0.4467 ] -30.71 2888.05 81.8 Pass
LS 475-0 { Pale TP45.72x44.9126x0.4425 & -31.92 2947.77 82.0 Pass
Summary
Pole (L7} 826 Pass
l Rating = 82.6 Pass
Table 5 - Tower Component Stresses vs. Capacity — LC7
Notes Component Elevation (ft) % Capacity Pass / Fail
1 Anchor Rods 0 86.1 Pass
1 Base Plate 0 74.9 Pass
Base Foundation
1 d 0 87.2 Pass
Steel
Base Foundation
1.2 N . 88.1 Pass
Soil Interaction 0
Structure Rating (max from all components) = 88.1%
Notes:
1) See additional documentation in “Appendix C — Additional Calcuiations” for calculations supporting the % capacity
consumed.

2) According to the procedures prescribed and agreed to by the Crown Castle Engineering Foundation Committee, held in
January 2010, the existing caisson foundation was analyzed using the methodalogy in the software 'PLS-Caisson’
(Version 8.10, or newer, by Power Line Systems, Inc). Per the methods in PL.8-Caissen, the soil reactions of cohesive
soils are calculated using BCD independent of the depth of the soil layer. The depth of soil to be igrored at the top of
the caisson is the greater of the geotechnical report's recommendation, the frost depth of the site or haif of the caisson
diameter.
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—

Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in Litchfield County, Connecticut.
Basic wind speed of 80 mph.

Nominal ice thickness of 1.0000 in.

ice thickness is considered to increase with height.
lce density of 58 pcf.
A wind speed of 28 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.

A nondinear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.

Local bending stresses due to climbing loads, feedline suppo

considered.

rts, and appurtenance mounts are not

Options

il

Consider Moments - Legs
Consider Moments - Horizontals

Distribute Leg Loads As Uniform
Assume Legs Pinned

Treat Feediine Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules

tnxTower Report - version 6.0.3.0

Consider Moments - Diagonals Y Assume Rigid index Plate Calculate Redundant Bracing Forces
Use Moment Magnification v Use Ciear Spans For Wind Area ighore Redundant Members in FEA
v Use Code Stress Ratios Use Clear Spans For KL/r SR Leg Bols Resist Compression
v Use Code Safety Factors - Guys Retension Guys To Initial Tension Alf Leg Panels Have Same Allowable
v Escalate lce v Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz Y Use Azimuth Dish Coefficients v Consider Feedline Torque
Use Special Wind Profile ¥ Project Wind Area of Appurt. include Angie Block Shear Check
Include Bolts In Member Capacity ¥ Autocalc Torque Am Areas e T poles. TG DL
Leg Bolis Are At Top Of Section SR Members Have Cut Ends v Inciude Shear-Torsion Interaction
Secondary Horizontal Braces Leg Sort Gapacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add IBC .8D+W Combination
[ Tapered Pole Section Geometry |
Section  Elevation Section Spiice Number Top Botfom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness  Radius
) ft ft ft Sides in g in in
L1 148.0000- 30.7500 3.50 18 22.0000 27.2270 0.1875 0.7500 AbB72-80
117.2500 {60 ksi)
L2 117.2300- 23.5000 0.00 18 26.2571 30.2514 0.2500 4.0000 A572-60
97.2500 (60 ksi)
L3 97,2500- 16,5000 4.25 18 30.2514  33.0560 0.4430 1.7721 Reinf57.15 ksl
80.7500 (57 ksi)
L4 80.7500- 45.0000 5.00 18 31.4476 39.4830 0.4385 1.7538 Reinf 57.63 ksi
40.0000 (58 ksi)
LS 40,0000- 31.7500 0.00 18 37,7133 43,4677 0.4502 1.8009 Reinf 57.88 ksi
13.2500 {58 ksi)
L& 13.2500- 0.5000 0.00 18 43.4677 A43.5527 0.4516 1.8063 Reinf 57.22 ksi
12.7500 (57 ksi)
L7 12.7500- 7.4167 0.00 18 43.8527  44.8134 0.4254 17017 Reinf 59.22 ksi
5.3333 (59 ksi}
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Section Elevation Section Splice Number Top Bottorm Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness Radius
fi ft ft Sides in in in in
Lg 5.33334.7500 0.5833 0.00 18 44 8134 44.9126 0.4467 1.7887 Reinf 57.28 ksi
(57 ksi)
L9 4.7500-0.0000 4,7500 18 44,9126 45.7200 0.4425 1.7698 Reinf 57.96 ksi
(58 ksi)

Tapered Pole Properties

Section  Tip Dia. Area ! r o} /o] J a w wrt
in in? in’ in in i in? in® in
L1 22.3364 12.8812  780.3007 7.7434 11.1760 69.8193 1561.6281 6.4918 3.5420 18.881
27 6470 16.0919 14864203 9.5980 13.8313 107.4677 29747964 8.0475 4.4620 23.797
L2 27.2662 20.6366 1763.4207 9.2325 13.3386 1322051 3529.1798 10.3203 4.1812 16.725
30.7181 23.8062 2707.1425 10.6505 15,3677 176.1575 5417.8471 11.8053 4.8843 19.537
13 30.7181 41,9159 470537685 10.5820 15.3677 306.1854 5416.9444 2095619 4,5445 10.258
33.5659 45,8556 6162.3812 11.5776 16,7024 366.9734 12332871 229342 5.0381 11.372
1

L4 32,7033  43.1535 52424214 11.0082 15.9754 3081568 10461741 21.5808 4.7631 10.863

D
40.0921 54.3360 10465.156 13.8608 20,0574 521.7613 20944.082 27.1731 6.1773 14.089
1 B
LS 39.2153 53,2488 ©341.2437 13.2284 19.1583 487.5809 18594.776 26.6295 5.8452 12.983
9
44,1382 61.4719 14371.544 152712 22.0816 650.8386 28761.999 30.7418 6.8579 15.232
6 6
L& 44,1382 61.6556 14413.500 15.2707 22,0816 652.7427 28846146 30.8337 6.B555 15.181
2 2
44.2245 61,7774 14489.183 15.3002 292 1248 655.3380 20017.464 30.8946 6.8705 15.214
0 5
L7 A4 2245 58.2354 13684.454 153102 221248 618.5132 27386.914 29.1232 6.9165 16.258
2 8
45 5047 59,9377 14919.993 15.7577 227652 655.3856 29859.618 20.9746 7.1384 16.779
3 8
L8 45.5047 62,9001 15842.411 15.7502 22,7652 687.1181 31305406 31.4560 7.1010 15,888
7 2
45,6054 63.0407 15747.518 15.7854 22 8156 690.209C 31515757 31.52863 7.1185 15.937
4 8
L9 456054 624552 15604.208 15.7869 22.8156 683.9278 31228.049 31.2335 7.1258 16.104
7 8
45.4253 63,5892 18469.708 16.0735 232258 709.1139 32961.088 31.B008 7.2680 16,425
S 2
Tower Gusset Gusset Gussef Grade Adjust, Factor  Adjust. Weight Muli. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Bolt
(per face} A, Spacing Spacing
Diaganals  Horzontals
ft # in in in
L1 148.0000- 1 i 1
117.2500
L2 117.2500- 1 1 1
97.2500
L3 97.2500- 1 1 1
80.7500
L4 80.7500- 1 1 1
40.0000
L5 40.0000- 1 1 1
13.2500
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Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Doubie Angle
Elevation Area Thickness Ar Factor Stitch Boif Stitch Bolf
(per face) Ar Spacing Spacing
Diagonals  Horizontals
i i in in in
L& 13.2500- 1 1 1
12.7500
1.7 12.7500- 1 1 1
5.3333
L8 5.3333~ 1 1 1
47500
LS 4.7500- 1 1 1
0.0000

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow  Component Placement Total Cala Weight
or Shield Type Number
Leg ft em pif
LOF7-50A(1-5/8") c No Inside Pole  148.0000 - 0.0000 g No Ice 0.0000 0.82
112" ice 0.0000 0.82
1" ice 0.0000 0.82
2" ke 0.0000 0.82
4" ice 0.0000 0.82
HB114-1-0813U4-MBJ{ C No Inside Pole  148.0000 - 0.0000C 3 No lce 0.0000 1.20
11/4") 172" lce 0.0000 1.20
1" lce 0.0000 1.20
2" ice 0.0000 1.20
4" lce 0.0000 1.20
Ew
LCF158-50A(1-5/8") c No Inside Pole  140.0000 - 0,0000 12 No ice 0.0000 0.80
172" lce 0.0000 0.80
1" Ice 0.0000 0.80
2" lce 0.0000 .80
4" lce 0.0000 0.80
L]
LDF7-50A{1-5/8"} [ No Inside Pole  130.0000 - 0.8000 12 No lce 0.0000 0.82
112" lce 0.0000 0.82
1" Ice 0.0000 0.82
2" lce 0.0000 0.82
4" |lce 0.0000 0.82
LDF4-50A(1/2") C No Inside Pole  100.0000 - 0.0000 1 No lce 0.0000 0.15
12" Ice 0,0000 0.15
1" ce 0.0000 0.15
2" Ige 0.0000 0.156
4" e 0.0000 0.15
LDF4-50A{1/2") C No Inside Pole 8.2500 - 0.0000 1 No ice 0.0000 0.15
112" Ice 0.0000 0.15
1" Ice 0.0000 0.15
2" Ice 0.0000 0.15
4" e 0.0000 0.15
Aero MP3-05 C No CaAa (Out Of 99.5000 - 0.0000 1 No lce 0.3478 0.c0
Face) 112" lce 0.4001 0.00
1" lce 0.6566 0.00
2" Ice 0.8788 0.00
4" lce 1.3232 0.00
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Feed Line/Linear Appurtenances Section Areas B
Tower Tower Face Ar Ar Cala CaAn Weight
Seclio Elevation In Face OQut Face
n it i s 7 it K
L1 148,0000- A 0.000 0.000 0.000 0.000 0,00
117.2500 B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0,000 0.61
L2 147.2500- A 0.000 0.000 0.000 0.000 0.00
87.2500 B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0.783 0.56
L3 97.2500-80.7500 A 0.000 0,000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 5739 0.46
L4 80.7500-40.0000 A 0,000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0,000 0.000 14.173 1.15
L5 40.0000-13,2500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 9,304 0.75
L6 13.2500-12.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0.174 - 0.01
L7 12.7500-5.3333 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 2.579 0.21
L8 5.3333-4.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0.203 0.02
L9 4,7500-0.0000 A 0.000 0.000 0.000 £.000 0.00
B 0.000 C.000 0.000 £.000 0.00
c 0.000 0.000 0.000 1.652 0.43
Feed Line/Linear Appurtenances Section Areas - With Ice |
Tower Tower Face lce Ar A CaAa Caha Weight
Sectio Elevation or Thickness In Face Out Face
n i Leg in i e i # K
L1 148.0000- A 1.181 0,000 0.000 0.000 0.000 0.00
117.2500 B 0,000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0.000 0.61
L2 117.2500- A 1.152 0.000 0.000 0.000 0.000 0.00
97.2500 B 0.600 0.000 0.000 0.000 0,00
C 0.000 0.000 0.000 1.568 0.56
£3 ~ 97.2500-80.7300 A 1,126 0.000 0.000 0.000 0.000 0.00
) B 0.000 0.000 0.000 0.000 0.00
o 0.000 0.000 0.000 11.206 0.46
L4 80.7500-40.0000 A 1.075 0.000 0,000 0.000 0.000 0.00
B 0.000 0.000 0.060 0.000 0.00
¢ 0.000 0.000 0.000 27.898 1.15
L5 40.0000-13.2500 A 1.000 0.000 0.000 0.000 0.000 0.00
B c.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 18.007 0.75
L6 . 13.2500-12.7500 A 1.000 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0,000 0.000 0.000 0.328 0.01
L7 42.7500-5.3333 A 1.000 0.000 0.000 0.000 0.000 0.0
B 0.000 0.000 0.000 0.000 0.00
G 0.000 0.000 0.000 4,859 0.21
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Tower Tower Face Ice Ag Ar Crha CaAa Weight
Secfio Elevation or Thickness in Face Ouf Face
n ft Leg in g g i K
L8 5.3333-4,7500 A 1.000 0.00C 0.000 0.000 0.000 0.00
B 0.000 0.000 £.000 0.000 0.00
C 0.000 0.000 0.000 0.383 0.02
Lo 4,7500-0.0000 A 1.000 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 G.00
C 0.000 0.000 0.000 3.119 0.13
Feed Line Center of Pressure |
Section Elevation CPy CPz CPx CP;
Ice lce
ft in in in in
L1 148.0000- 0.0000 0.0000 0.0000 0.0000
117.2500
L2 117.2500-97.2500 -0.0526 0.0304 -0.09851 0.0555
L3 97.2500-80.7500 -0.3992 0.2308& -0.6683 0.3858
.4 80.7500-40.0000 -0.4047 0.2336 -0.6883 0.3974
L5 40.0000-13.2500 -0.4101 0.2368 -0.7000 0.4042
L6 13.2500-12.7500 -0.4123 0.2380 -0.6951 0.4013
L7 12.7500-5.3333 -0.4128 0.2383 -0.6970 0.4024
L8 5.33334.7500 -0.4133 0.2386 -0.6990 0.4036
LY 4.7500-0.0000 -0.4137 0.2388 -0.7002 0,4043
Discrete Tower Loads -
Deascription Face Offset Cffsets:  Azimulf Placement Cala Cahs Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Verf
ft ft f i K
P .
it
(2) DR9BOHIOE-M w/ A From Face 4.0000 0.0000 148,0000 Nolce 4.0361 3.6194 0.03
Mount Pipe 0.00 2" 4.4987 4.4808 0.06
0.00 [[=:=] 4,9458 52186 0.11
1"lce  5.8700 6.7442 0.22
2"lce  B.0460 9.9954 0.55
4" Ice
(2) DBYBOHOOE-M wi B From Face 4.0000 D.0000 148.0000 Nolce 4.0381 3.6194 0.03
Mount Pipe 0.00 112" 4,4987 4.4808 ;.06
0.00 Ice 4.9468 5.2188 014
i*lce  5.B700 B6.7442 0,22
2"lce  8.0460 9.9954 0.65
4" 1ce
(2) DBSBOHO0E-M w/ Cc From Face 4.0000 0.0000 148.0000 Noice 4.0361 3.6194 0.03
Maunt Pipe 0.00 12" 4.4987 4.4808 0.06
0.00 Ice 4,9468 5.2188 0.11
1"lce  5.86700 6.7442 0.22
2" lce  8.0460 9.9954 0.55
4" lce
Platform Mount [LP 401-1] Cc None 0.0000 148.0000 No lce 24,3300 24,3300 1.65
2" 30.2200 30.2200 2.03
Ice 36.1100 36.1100 2.41
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Description Face Offset Offsets:  Azimuth Placement Cala Caa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft i t# K
f -
fi
1"lce 47.8800 47.8900 3.18
2" |lce  71.4500 71.4500 4,72
4" lce
APXVSPP18-C-AZ20 w/ A FromFace 4.0000 0.0000 150.0000 Nolce 8.4975 6.9458 0.08
Mount Pipe 0.00 172" ©,1480 B8.1268 0.15
-2.00 lca 9.7672 9.0212 0.22
1"Ice 11.0311 10.8440 0.41
2"lce 13.6788 14.8507 0.91
4" lce
APXVSPP18-C-A20 w/ B From Face 4.0000 - 0.0000 150,0000 Nolce 8.4975 6.9458 0.08
Mount Pipe 0.00 12" 9.1490 B.1265 0.15
-2.00 lee 9.7672 9.0212 0.22
1"lce  11.0311 10.8440 0.41
2"lce  13.6786 148507 0.81
4" lce
APXVSPP18-C-A20 W/ C FromFace 4.0000 0.0000 150.0000 Nolce 8.4975 5.9458 0.08
Mount Pipe .00 12" £.1480 8.1266 0.15
-2.60 lee 97672 9.0212 0.22
1"lce  11.0311 10.8440 0.41
2"lce 13.8786 14,8507 0.91
4" |ce
1960MHz RRH {25MHz) A From Face 4.0000 0.0000 150.0000 Nolce 2.9069 3.8014 0.08
0.00 1/2" 3.1446 4,0650 c.12
-2.00 lce 3.3909 43372 0.15
1"ice  3.9094 4.9075 0.24
2"lce  5.0502 6.1520 0.45
4" lce
1900MHz RRH (25MHz) B FromFace 4.0000 0.0000 150.0000 Nolee 2.9069 3.8014 0.08
0.00 12" 3.1446 4.0850 0.12
-2.00 Ice 3.3808 4.3372 0.15
i"lce  3.9004 4.9076 0.24
2"ice  5.0502 5.1520 0.45
4" lce
1900MHz RRH (25MHz) c From Face  4.0000 0.0000 150.0000 Nolce 2.9069 3.8014 0.08
0,00 112" 3.1446 4.0650 0.12
-2.00 Ice 3.3809 4.3372 0.15
1"lce  3.9094 4.9076 0.24
2"lce  5.0602 6.1520 Q.45
4" \ce
(3} ACU-A20-N A From Face  4.0000 0.0000 150.0000 Nolce C.0778 D.1361 0.c0
0.00 12" 0.1210 0.1890 0.00
-2.00 lce 0.9728 0.2506 0.00
1"lce  0.3025 0.3987 0.01
2"lce  0.6654 0.8015 0.04
4" lce
{3) ACU-A20-N B  FromFace 4.0000 0.0000 150.0000 Nolce 0.0778 0.1361 0.00
0.00 1z 0.1210 0.1890 C.00
-2.00 ce 0.1728 0.2506 0.00
1"ice  0.3025 0.3997 0.01
2"lce  0.6634 0.8015 0.04
4" ice
(3} ACU-AZ0-N C  From Face 4.000C 0.0000 150,0000 Nolce 0.0778 0.1361 0.00
D.00 12" o.1210 0.1890 0.00
2.00 Ice 0.1728 0.2506 0.00
1" lce 0.3025 0.3987 0.01
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Description Face Offset Offsets: Azimuth Placement CaAp Cafy Weight
or Type Horz Adjustmen Front Side
leg Lateral f
Vert
ft ft # lig K
7 o
i
2" |lce  0.6654 0.8015 0.04
4" lce
800MHZ RRH A From Face  4.0000 0.0000 150.0000 Nolce  2.4899 2.0685 0.05
0.00 12" 2.7081 22705 0.07
-2.00 Ice 2.9310 24812 0.19
1"lce  3.4068 2.9284 0.16
2"lce  4.4620 3.9265 0.32
4" lce
B80OMHZ RRH B From Face  4.0000 0.0000 150.0000 Noice 2.4899 2.0685 0.05
0.00 =" 2.7061 2.2705 0.07
-2.00 Ice 2.9310 2.4812 0.10
1"ice  3.4068 2.9284 0.16
2"lce  4.4620 3.9265 0.32
4" lce
BOOMHZ RRH c From Face 4.0000 0.0000 150.0000 Nolce 2.4899 2.0885 0.0&
0.00 . 1"z" 27061 2.2705 0.07
-2,00 Ice 2.9310 2.4812 0.10
1“lce  3.4068 2.9284 0.16
2'lce  4.4620 3.9265 0.32
4" Ice
800 EXTERNAL NOTCH A From Face 4.0000 0.0000 150.0000 Nolce 0.7701 0.3747 0.01
FILTER © 0.00 172" 0.8898 0.4847 0.02
-2.00 lce 1.0181 0.5634 0.02
i"lce  1.3007 0.7868 0.04
2" lce 1.8696 1.3372 0. 11
4" Ica
800 EXTERNAL NOTCH B From Face  4.0000 0.0000 150.0000 Nolce 0.7701 0.3747 0.01
FILTER 0.00 112" 0.8898 0.4647 0.02
-2.00 lce 1.0181 0.5634 0.02
1" [ce 1.3007 0.7868 0.04
2"Ilce  1.968%6 1.3372 014
4" Ice
800 EXTERNAL NOTCH c From Face 4.0000 £.0000 150.0000 Nolce 0.7701 0.3747 0.01
FILTER 0.00 12" 0.8898 0.4647 0.02
-2.00 lce 1.0181 0.5634 0.02
1" ice 1.3007 0.7868 0.04
2" lca 1.9896 1.3372 0.11
4" |ce
Miscellaneous (NAS0O7-1) C  From Face 4:0000 0.0060 150.0000 No lce  4.8000 4,8000 0.25
0.00 12" 6.7000 6.7000 0.2¢
-2.00 lce 8.6000 86000 0.34
1"lce 12.4000 12.4000 0.44
2'lce  20.0000Q 20.0000 0.64
4" ice
(2} 7770.00 wi Mount Pipe A From Face 4.0000 0.0000 140.0000 Nolce 6.1184 42543 0.06
0.00 112" 6.6258 50137 C.10
C.00 lee 7.1283 57109 0.16
1"lce  8.1643 7.1553 0.29
2'lce  10.3599 10.414%7 0.66
4" jce
(2) 7770.00 w/ Mount Pipe B  From Face 4.0000 0.0000 1400000 Nolce 6.1194 4,2543 0.08
0.00 2" 6.6258 5.0137 0.i0
0.00 Ice 7.1283 5.7109 0.16
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Descripfion Face Offset Offsets; Azimuth Placement CaAa Cahin Weight

or Typs Horz Adjustmen Front Side
Leg Lateral t
Vart
ft ft g s K
ft °
ft
"lce 8.1643 7.1553 0.28
2" lce 10,3589 10.4117 0.66
4" lce
(2) 7770.00 w/ Mount Pipe c From Face 4.0000 0.0000 140.0000 Nolce 6.1194 4.2543 0.06
0.0C 12" 6.56258 5.0137 0.10
0.00 Ice 7.1283 57108 0.16

1"lce  B8.1643 7.1553 0.29
2"ice 10,3509 104117 0.66

4" fce
(2) LGP 17201 A From Face 4.0000 0.000¢ 140.0000 MNolce 1.9460 0.5180 0.03
0.00 kire 2.1337 0.6396 0.04
0.00 lce 2.3301 0.7699 0.08
1"Ilce 2.7488 1.0564 0.09
2"lce  3.6800 1.7331 0.19
4" lce
{2) LGP 17201 B From Face 4.0000 0.0000 - 140.0000 Nolce 1.8460 0.5180 0.03
0.00 12" 2.1337 0.6396 0.04
0.00 lce 2.3301 0.769% 0.08
1"Ilce  2.7488 1.0564 0.09
2"lce  3.6900 1.7331 0.19
4" [ce
(2) LGP 17201 ¢ From Face - 4.0000 £.0000 140.0000 Nolce 1.9460 0.5180 0.03
0.00 2" 2.1337 0.6396 0.04
0.00 Ice 2.3301 0.7699 0.06
1"lce 27488 1.0564 0,09
2"|lce  3.6900 1.7331 0.19
4" |ce
(2) LGP21801 A FromFace 4.0000 0.0000 140.0000 Nolce 0.2655 0.1838 0.07%
0.00 152" 0.3432 0.2483 0.01
0.00 Ice 0.4255 0.3218 0.01

1"lce  0.6160 0.4940 0,02
2"lce  1.1008 0.9425 0.07

4" lce
(2) LGP21901 B FromFace 4.0000 0.0000 140,0000 Nolce 0.2685 0.1838 0.01
0.00 1z 0.3432 0.2483 0.01
0.00 lce 0.4255 0.3216 0.01
1"ice  0.6160 0.4840 0.02
2"lce  1.1008 0.9425 0.07
4" lce
{2) LGP21901 C FromFace 4.0000 0.0000 140.0000 Noice 0.2695 0.1838 0.01
0.00 12" 0.3432 0.2483 0.01
0.00 lce 0.4255 0.3218 0.01
1"lce  0.6160 0.4940 D.02
2'lce 11008 0.9425 0.07
4" lce
T-Arm Mount {TA 602-3} c None 0.00C0 140.0000 Nolee 11,5800  11.5900 0.77

112" 154400  15.4400 0.089
ice 19.2900  19.2000 1.21
i"lce 26.9900  26.9900 1.64
2"lce 42.3800  42.3900 2.50
4" lce
(2) LPA-80080/6CF w/ A FromFace 4.0000 0.0000 130.0000 Noice 4.5639 10.7282 0.05
Mount Pipe 0.00 172" 5.10581 11.9896 0.11
0.00 Ice 56116 12,9683 0.19
1"lce  6.6508 14.9795 0.36
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Description Face Offset Offsets:  Azimuth Placement Caha Cala Weight
or Type Horz Adjusimen Fromt Side
Leg Lateral t
Vert
f ft e f K
ﬁ a
hid
2" Ice B8.8342 19,2168 0.86
4" lce
(2) LPA-BOOBO/SCF w/ B From Face 4.0000 0.0000 130.0000 Nolce 4.5639 10.7282 0.05
Mount Pipe 0.00 142" 5.1051 11.9896 0,11
0.00 lca 5.6116 12 9683 0.18
1"lce  B6.6508 14.8785 0.36
2" lce 8.8342 18.2168 0.86
4" lce
BXA-171085-12BF-EDIN-2 A From Face  4.0000 0.0000 130.0000 Nolce 4.8710 5.2283 0.04
w/ Mount Pipe 0.00 12" 5.5211 6.3882 0.08
0.00 leg 6.0361 7.2610 0.14
1"lce 7.0011 9.0462 0.27
2"lce 9.3583 12.8165 0.67
4" lce
BXA-171085-12BF-EDIN-2 B From Face  4.0000 0.0000 130.0000 Nolce 4.9710 5.2283 0.04
w! Mount Pipe 0.00 172" 55211 6.3892 0.08
0.00 ca 6.0361 7.2810 0.14
1" lce 7.0911 5.0462 0.27
2"lce 8.35893 12,8165 .67
4" Ice
BXA-171085-12BF-EDIN-2 C  From Face 4.0000 0.0000 130.0000 Noice 4.9710 52283 0.04
w! Mount Pipe 0.00 - 5.5211 B6.3892 0.08
0.00 lce 6.0361 7.2610 0.14
1"ice 7.0911 9.0452 0.27
2"jce  9.3583 12.8165 0.67
4" Ice
BXA-7D080/6CF wi Mount A From Face 4.0000 0.0000 130.0000 Nolce 6.0736 6.0983 0.04
Pipe 0.00 1" 6.6306 7.2558 0.09
0.00 lce 7.1524 8.1258 0.16
1" Ice 8.2495 9.9156 0.31
2"lce 10,7781 13.7085 0.75
4" lce
BXA-70080/6CF w/ Mount B From Face 4.0000 0.0000 130.0000 Nolce 6.0736 6.0983 0.04
Pipe 0.00 172" 6.6306 7.2558 0.09
G.00 ice 7.1524 8.1258 0.16
1*Ice  8.2495 9.9156 0.31
2'lce 10.7781 13.7095 0.75
4" lce
BXA-70080-6CF-EDIN-6 Cc From Face 4.0000 0.0000 130.0000 Nolce 6.0062 6.2035 0.04
wf Mount Pipe 0.00 12" 6.5619 7.3594 0.10
0.00 lce 7.0826 8.2283 0.16
1"lce B.1672 10.0193 0.31
2"lce  10.6907 13.8398 0.75
4" ice
(2) LPA-80080-8CF-EDIN- c From Face  4.0000 0.0000 130.0000 Nolce 4.5604 107386 0.05
6 w/ Mount Pipe 0.00 112" 51019 12.0018 0.1
0.00 Ice 5.6085 12.9809 0.19
1" lce 6.6479 14,9930 0.36
2" |ce 8.8318 19.2318 0.86
4" [ce
{2) FDOR&6G04/2C-3L A FromFace 4.0000 0.0000 130.0000 Nolce 0.3665 0.0848 0.00
0.00 172" 0.4506 0.1362 0.01
£.00 o] 0.5433 0.1965 0.01
1"ice  0.7546 0.3430 0.02
2" lce 1.2808 0.7386 C.06
4" |ce
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Description Face Offset Cffsets: Azimuth Piacement Cahs Cafa Weight
or Type Horz  Adjusimen Front Side
Leg Lateral t
Vert
ft ft i i K
ﬂ L
f
(2) FD9RG004/2C-3L B From Face  4.0000 0.0000 130.0000 Nolce 0.3665 0.0846 0.C0
0.00 172" 0.4506 0.1362 0.01
0.00 Ice 0.5433 0.1965 0.01
1" Ice 0.7546 0.3430 0.02
2" lce 1.2808 0.7396 0.06
4" ice
(2) FDO9RG6004/2C-3L c From Face  4.0000 0.0000 130.0000 Nolce 0.3665 0.0846 0.00
0.00 120 0.4506 0.4362 0.01
0.00 Ice 0.5433 0.1985 0.01
1" lce 0.7546 0.3430 0.02
2" lce 1.2808 0.7386 Q0.06
4" [ce
Platform Mount [LP 305-1] C None 0.0000 130.0000 Noice 18.0100 18.010C .12
172" 23.3300 23,3300 1.35
ice 28,6500 28.6500 1.58
1"lce 39.2900 39.2900 2.05
2"lce 60.5700 60.5700 2.97
4" lce
Side Arm Mount [SO 701- A None 0.0000 100.0000 Nolce  0.8500 1.6700 0.07
1] 172" 1.1400 2.3400 0.08
Ice 1.4300 3.0100 0.09
1" lee 2.0100 4.3500 012
2" fce 3.17C0 7.0300 0.18
4" lce
KS24019-L112A A From Face 2.0000 0.0000 100.0000 Nolce  0Q.1556 0.1556 0.01
0.C0 12" 0.2247 0.2247 0.01
2.00 Ice 0.3025 0.3025 0.0%
1" ice 0.4840 0.4840 0.02
2" fce 0.95086 0.9506 0.06
4" Ice
Tower Pressures - No lce
Gy = 1.690
Section z Kz q; Ag F Ar Agr Arep Leg Cph, CaAs
Elevation a % In Out
c Face Face
ft it pst s e # g g " id
L1 148.0000- | 132,2079 | 1.487 241 63.072| A 0.000 63.072 63.072| 100.00 0.000 0.000
117.2500 B 0.000 63.072 100.00 0.000 0.000
c 0.000 63.072 100.00 0.000 0.000
L2 147.2500- | 107.0516 1.4 23| 47.6868| A 0.000 47 586 47.5686 | 100.00 0.000 0.000
97.2500 8 0.000 47.586 100.00 0.000 0.000
c 0.000 47.586 100.00 0.000 0.783
L3 97.2500- 88.8782 | 1.327 22| 435241 A 0.000 43.524 43524 | 100.00 0.000 0.000
80.7500 2] 0.000 43.524 100.00 0.000 0.000
o] 0.000 43.524 100.00 0.000 5.739
L4 80.7500- £60.1817 | 1.187 19 12172 A 0.000 121.723 121.723 [ 100.00 0.000 0.000
40.0000 31 B 0.000 121.723 100.00 0.000 0.000
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Section F4 Kz gz Ag F As Ar A,log Leg Crha Cala
Elevation a % in Cut
c Face Face
ft ft psf g e i i i i i
C 0.000 121.723 100.00 0.000 14.173
LS 40.0000- 26.3617 1 16| 91.493 | A 0.000 91.483 9449831 100.00 0.000 0.000
13,2500 B 0.000 91.483 100.00 0.000 Q.000
C 0.000 91.483 100.00 0.000 9.304
L6 13.2500- 12,9989 1 18 1813 A 0.000 1.813 1.813| 100.00 0.000 0.00C
12,7500 B 0,000 1.813 100.00 0.000 0.000
C 0,000 1.843 100.00 0.000 0.174
L7 12.7500- 9.0240 1 i6| 27308 A 0.000 27.308 27.308 | 100.00 0.000 0.000
5.3333 B 0.000 27.308 100.0C 0.000 0.000
[ {.000 27.308 100.00 0.000 2.579
LB 5.3333- 5.0415 1 16 24811 A 0.000 2181 2181 | 100.00 0.000 0.000
4.7500 B 0.000 2,481 100.00 0.000 0.000
C 0.000 2.181 100.00 0.000 0.203
LG 4,7500- 2.3679 1 16| 17.938| A 0.000 17.938 17.838 | 100.00 0.000 0.000
0.0000 B 0.000 17.938 400.00 0.000 0.000
c 0.0Q0 17.938 100.00 0,000 1.652
[ Tower Pressure - With Ice
Gy = 1.690
Section z Kz Gz iz Ag F Ap Ar Aleg Leg Caha Caha
Elevation ' a % in Cut
c Face Face
ft ft psf in il e i i # # i
L1 148.0000-| 132.2079] 1.487 3| 1.1812| 69.126( A G.000 69.126 69.126f 100.00 0.000 0.000
117.2500 B 0.000 69.126: 100.00 0.000 0.000
C 0.000 60.126 100.00 0.000 0.000
L2 117.2500-| 107.0516 1.4 31 1.1517| 51.524| A D.000 51,524 51.524] 100.00 0.000 0.000
97.2500 B 0.000 51.524 100.00 0.000 0.C00|
c 0,000 51.524 100.00 0.000 1,568
L3 97.25800- 88.8782| 1.327 31 1.1262| 4B8.521] A 0.000 46.621 46.621} 100.00 0.000 0,000
80.7500 B 0.000 A46.621 100.00 0.000 0.000
C 0.000 46.621 100.00 0.000] 11.296
L4 80.7500- 60.1817| 1.187 2| 1.0748| 129.372| A 0.000 129.572 129.372| 100.00 0.000] 0.000
40.0000 B 0.000 129,372 100,00 0.000 0.000
c 0.000 120.372 100.00 0.000 27.898
LS 40.0000- 26.3617 1 21 1.0000] 96.285] A 0,000 96.285 96.285] 100.00 0.000 0.000
13.2500 B 0.000 96.285 100.00 0.000 0.080
C 0.000 96.285 100.00 0.000 18.007]
L& §3.2500- 12.9989 1 2( 1.0000 1.896{ A Q.000 1.896 1.896f 100.00 0.000 0.000
- 12.7500 B 0.000 1.886 100.00 C.000 0.000
. C 0.000 1.896 103,00 0.000 0.328
L7 12.7500- 9.0240 4 2| 1.0000( 28.544( A C.000 28.544 26.544] 100.00 0.000 0.000]
5.3333 B 0.000 28.544 400.00 0.000 3,000
C 0.000 2B.544 100.00 0,000 4,869
18 5.3333- 5.0415 1 2] 1.0000 2278 A 0.000 2278 2.278] 100.00 0.000 0.000
4.7500 B 0.000 2.278 100.00 0.000 0.000
(W 0.000 2.278 100,00 Q0.000 0.383
LS 4,7500- 2.3679 1 2f 1.0000( 18.728( A 0.000 18.729 18,729] 100.00 0.000] 0.000
0.0000 B 0.000 18,729 100.00 0.000 0.000
C 0.000 18.729 100.00 0.000 3.118
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Tower Pressure - Service
Gy = 1.690
Section z Kz 4z As F Ar Ag Aoy Leg CaAa Cala
Elevation a % in Out
c Face Face
ft ft psf # e i s # 2 e
L1 148.0000- | 132.20789 | 1.487 10| 63.072| A 0.000 53.072 83,072 100.00 0.000 0.000
117.2500 B 0.000 63.072 100.00 0.000 0.000
C 0.000 63.072 100.00 0.000 0.000
L2 117.2500- | 107.0516 1.4 9l 47585 A 0.000 47.586 47.586 | 100.00 0.000 0.000
97,2500 B £.000 47.586 100.00 0.000 0.000
c 0.000 47,586 100.00 0.00C 0.783
L3 97.2500- 88.8782 | 1.327 8| 43.624 | A 0.000 43.524 43,5241 100.00 0.000 0.000
80.7500 B 0.000 43.524 100.00 0.000 0.000
c 0.000 43.524 100.00 0.000 5.739
1.4 80.7500- 60.1817 | 1.187 8l 12172 A 0.000 121.723 121.723 | 100.00 0.000 0.000
40.0000 3| B 0.000 121.723 100.00 0.000 0.0C0
[od 0.000 121.723 100.00 0.000 14,173
L5 40.0000- 26.3617 1 6| 91493 A 0.000 91.493 ©91.493 | 100.00 0.000 0.000
13.2500 B 0.00G 91.493 100.00 0.000 0.000
c 0.000 91.493 100.00 0.000 9.304
L6 13.2500- 12,8989 1 5] 1.813] A 0.000 1.813 18131 100.00 0.000 0.000
12.7500 B 0.000 1.813 100.00 0.000 0.00C
C 0.000 1.813 100.00 0.000 0.174
L7 42.7500- 9.0240 1 6| 27.308| A 0.030 27.308 27.308 ( 100.00 0.000 0.000
5,3333 B 0.000 27.308 100.00 0.000 0.000
c 0.000 27.308 10G.0C 0.0C0 2.579
L8 5.3333- 5.0415 1 8 2181 A 0.000 2.181 2181 | 100.00 0.000 0.000
4.7500 B 0.000 2.181 100.00 0.000 0.000
c 0.000 2.181 100.00 0.000 0.203
L9 4,7500- 2.3679 1 6] 17.838{ A 0.000 17.938 17.938 | 100.00 0.00C 0.000
0.0000 B 0.000 17.838 100.00 0.000 0.000
c 0.000 17.838 100.00 0.000 1.652
Load Combinations ]
Comb. Description
No.
1 Dead Cnly
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No lse
5  Dead+Wind 90 deg - No lce
8 Dead+Wind 120 deg - No fce
7 ‘ Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No lce
12 Dead+Wind 300 deg - No lce
i3 Dead+Wind 330 deg - No lce
14 Dead+|ce+Temp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+ice+Temp
17 Dead+wind 60 deg+ice+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+wind 120 deg+lce+Temp
20 Dead+Wind 150 deg+ice+Temp
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Comb. Description
No.
21 Dead+Wind 180 deg+ice+Temp
22 Dead+Wind 210 deg+ice+Temp
23 Dead+Wind 240 deg+lce+Temp
24 Dead+Wind 270 deg+lce+Temp
25 Dead+Wind 300 deg+lcet+Temp
26 Dead+Wind 330 deg+lce+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
28 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
a7 Dead+Wind 300 deg - Service
35 Dead+Wind 330 deg - Service
B Maximum Member Forces |
Sectio Elevation Component Condifion Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-f
L1 148 -« 117.25 Pole Max Tension 1 0.60 0.00 0.00
Max. Compression 14 -15.25 0.0c -1.85
Max. Mx 11 £.69 220.00 -1.47
Max. My 8 £5.69 0.00 22112
Max. Vy 1 -12.30 220.00 .17
Max. Vx 8 12.29 0.00 -221.12
Max. Torque 11 1.13
L2 117.25 - Pole Max Tension 1 0.00 0.00 0.00
o7.25
Max, Compression 14 -19.08 0.03 -1.87
Max. Mx 1 -8.47 526.67 -1.21
Max. My 8 -0.47 0.02 -527.53
Max. Vy 11 -13.85 526.67 -1.21
Max. Vx 8 13.84 0.02 -527.53
Max. Torgue 11 1.13
L3 97.25- Pale Max Tension 1 0.00 0.00 0.00
80.75
Max. Compression 14 -21.79 0.03 -1.86
Max. Mx 11 -11.67 702,14 -1.23
Max. My 8 -11.67 002 -702.85
Max. Vy 11 «14,81 702.14 -1.23
Max. Vx 8 14.80 0.02 -702.88
Max. Torque ik 1.14
L4 B0.75 - 40 Pole Max Tension 1 D.00 0.00 G.00
Max. Compression 14 -32.27 0.03 -1.80
Max. Mx 11 -20.28 1355.42 -1.27
Max. My 8 -20.29 0.02 -1355.66
Max. Vy 14 -17.76 1355.42 -1.27
Max. Vx 8 17.75 0.02 -1355.66
Max. Torque 11 1.20
LS 40 - 13.25 Pale Max Tension 1 0.00 0.00 0.00
Max. Compression 14 4217 0.03 -1.75
Max. Mx 11 -28.63 1951.18 -1.28
Max. My 8 -28.63 0.01 -1951.04
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Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Cornb. K kip-ft kip-ff
Max. Vy 11 -19.70 1851.18 -1.28
Max. Vx 8 19.69 0.01 -1951.04
Max. Torque 114 1.24
L6 13,25 - Pole Max Tension 1 0.00 0.00 0.00
12.75
Max. Compression 14 42.31 0.03 -1.75
Max, Mx 11 -28.76 1951.03 -1.28
Max. My 8 -2B.76 0.01 -1960.89
Max. Vy h -19.73 1961.03 -1.28
Max, Vx 8 19.72 0.01 -1960.89
Max. Torque 11 1.24
L7 12.75 - Pole Max Tension 1 0.00 0.00 0.00
5.3333
Max. Compression 14 -44.43 0.03 -1.74
Max. Mx 11 -30.56 2108.83 -1.28
Max. My 8 -30.56 0.01 -2108.60
Max. Vy i1 -20.15 2108.83 -1.28
Max. Vx g 20.14 0.01 -2108.60
Max. Torque 1 1.25
L& 5.3333 - Pole Max Tension 1 0.00 0.00 0.00
475
Max. Compression 14 -44.60 0.03 -1.74
Max. Mx 1 -30.71 2120.58 -1.28
Max. My 8 -30.71 0.01 -2120.34
Max. Vy 11 -20.18 2120.58 -1.28
Max. Vx ] 20,17 0.01 -2120.34
Max. Torgue A 1.25
L9 4.75-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -46.03 0.03 -1.73
Max. Mx 11 -31.92 2217.04 -1.28
Max. My 8 -31.92 0.01 -2216.74
Max. Vy 11 -20.45 2217.04 -1.28
Max, Vx B 20,44 0.01 2218.74
Max. Torque 1 1.286

Maximum Reactions

Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Poia Max. Vert 14 46.03 -0.00 0,00
Max. Hy 11 31.83 20.44 -0.00
Max. H. 2 31.93 0.00 20,43
Max, M, 2 221418 0.00 20.43
Max. Mz 5 2217.04 -20.44 -0.00
Max. Torsion ik 1.28 20.44 -0.00
Min. Vert 8 31.93 0.00 -20.43
Min. H, 5 31.93 -20.44 -0.00
Min. H, 8 31,93 0.00 -20,43
Min. M, 8 -2216.74 0.00 ~20,43
Min. M, 11 -2217.04 20.44 -0.00
Min. Torsion 5 -1.26 -20.44 -0.00

tnxTower Report - version 6.0.3.0



June 05, 2012

148 Ff Monopole Tower Structural Analysis CC! BU No 876377
Project Number 37512-1619 A, Application 151587, Revision Page 22
Tower Mast Reaction Summary B
Load Verfical Shear. Shear, Overfuming Overturning Torque
Combination Moment, M. Moment, M.
K K K kip-ft Kip-ft kip-fi
Dead Only 31.93 0.00 -0.00 1.189 0.01 .00
Dead+Wind D deg - Ne ice 31.83 Q.00 - -20.43 -2214,18 0.01 -0.27
Dead-+Wind 30 deg - No lce 31.93 10.22 -17.70 -1917.87 -1108.57 0.40
Dead+Wind 60 deg - No ice 31.93 17.70 -10.22 -1406.74 -1820.10 .86
Dead+Wind 80 deg - No ice 31.93 20.44 0.00 1.28 -2217.01 1.26
Dead-+Wind 120 deg - Ne lce 31.93 17.70 10.22 1108.30 ~1820.10 1.23
Dead+Wind 150 deg - No ice 31.93 10.22 17.70 1920.43 -1108.57 0.B6
Dead+Wind 180 deg - Nc Ice 31.83 -0.00 20.43 2216.74 c.01 0.27
Dead+Wind 210 deg - No ice 31.93 -10.22 17.70 1920.43 1108.60 -0.40
Dead-+Wind 240 deg - No lce 31.93 -17.70 10.22 1108.30 1820.13 -0.95
Dead+Wind 270 deg - No lce 31.93 -20.44 0.00 1.28 2217.04 -1.26
Dead+Wind 300 deg - No lce 31.83 -17.70 -10.22 -1106.74 1920.13 -1.23
Dead-+Wind 330 deg - No Ice 31.83 -10.22 -17.70 -1817.87 1108.59 -0.86
Dead+lcetTemp 46.03 0.00 -0.00 1.73 0.03 -0.00
Dead+Wind 0 46,03 0.00 -3.23 -368.88 0.03 -0.07
deg+ice+Temp
Dead+Wind 30 46.03 1.62 -2.80 -319.189 -185.49 0.0
deg+lea+Temp
Dead+Wind 60 46.03 2.80 -1.62 -183.43 -321.30 0.23
deg+lce+Temp
Dead+Wind 80 46.03 3.23 -0.00 2.02 -371.01 0.31
deg+ice+Temp
Dead+Wind 120 46.03 2.80 1.82 187.47 -321.30 0.30
deg+ice+Temp
Dead+Wind 150 46.03 1.62 2.80 323.23 -185.49 0.24
deg+lee+Temp
Dead+Wind 180 45.03 .00 3.23 372.92 0,03 Q.07
deg+lce+Temp
Dead+Wind 210 46.03 -1.62 2.80 323.23 185.55 -0.10
degtlce+Temp
Dead+Wind 240 48.03 -2.80 i.62 187.47 321.37 -0.23
degtlce+Temp
Dead+Wind 270 45.03 -3.23 -0.00 2.02 371.08 -0.31
degtice+Temp
Dead+Wind 300 45,03 -2.80 -1.62 -183.43 321.37 -0.30
deg+lce+Temp
Dead+Wind 330 46.03 -1.62 -2.80 -31e.19 185.55 -0.21
deg+ice+Temp
Dead+Wind 0 deg - Service 31.93 -0.00 -7.098 -8§65.03 0.0 -0.10
Dead+Wind 30 deg - Service 31.93 3.99 -6.81 «749.13 -433.45 0.16
Dead+Wind 60 dey - Service 31,83 6.92 -3.89 -431.96 -750.78 0.28
Dead+Wind 90 deg - Service 31.93 7.98 -0.00 1.29 -B56.74 0.50
Dead+wind 120 deg - 31.93 6.92 3.99 434.54 -750.78 0.48
Service -
Dead+Wind 150 deg - 31.83 3.99 6.91 7581.70 -433.46 0.34
Service
Dead+Wind 180 deg - 31.83 -0.00 7.98 BG7.61 0.01 0.10
Service
Dead+Wind 210 deg - 31.83 -3.99 B.91 751.70 433.48 -0.16
Service
Dead+Wind 240 deqg - 31.83 -6.82 3.8% 434,54 750.81 -0.38
Service
Dead+Wind 270 deg - 3i.83 -7.88 -0.00 1.28 BEB.7Y -0.50
Service
Dead+Wind 300 deg - 31.93 «8,92 -3.99 -431.96 750.81 ~0.48
Service
Dead+Wind 330 deg - 31.93 -3.99 -6.91 -749.13 A433.48 -0.34
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Vertical Shear, Shear, Overtuming Overturning Torgue
Combination Mornant, My Moment, M,
K K K kip-ft kip-ft kip-ft
Service
Solution Summary
Sum of Applied Forces Sum of Reacfions
Load PX PY PZ PX PY Pz % Error
Comnb. K K K K K K
1 0.00 -31.93 0.00 -0.00 31.93 0.00 0.001%
2 0.00 -31.93 «20.43 0.00 31.83 20.43 0.013%
3 10.22 -31.83 ~17.70 -10.22 31.83 17.70 0.000%
4 17.70 -31.83 -10.22 -17.70 31.93 10.22 0.000%
5 20.44 -31.83 0.00 -20.44 31.93 -0.00 0.003%
6 17.70 -31.93 10,22 ~-{7.70 31.83 -10.22 0.000%
7 10.22 -31.83 47.70 -10.22 31.93 -17.70 0.000%
B 0.00 -31.93 20.43 0.00 31.93 «20.43 0.013%
9 ~10.22 -31.93 17.70 10.22 31.83 -17.70 0.000%
10 -17.70 -31.93 10.22 17.70 31.93 -10.22 0.000%
11 -20.44 -31.83 0.00 20.44 31.93 -0.00 0.003%
12 -17.70 -31.93 -10.22 17.70 31.93 10.22 0.000%
13 -10.22 -31.93 -17.70 10.22 31.93 17.70 0.000%
14 0.00 -46.03 0.0G -0.00 46.03 0.00 0.003%
15 0.00 -46.03 -3.23 -0.00 46.03 3.23 0.001%
16 1.62 ~46.03 -2.80 -1.62 46.03 2.50 0.001%
17 2.80 -46.03 -1.62 -2.80 46.03 1.62 0.001%
18 3.23 -46.03 .00 -3.23 46.03 0.00 0.001%
19 2.80 -46,03 1.62 -2.80 46.03 -1.62 0.001%
20 1.62 -46.03 2.80 -1.62 46.03 -2.80 0.001%
21 0.00 -46.03 3.23 -0.00 46.03 -3.23 0.001%
22 -1.52 -46.03 2.80 1.62 46.03 -2.80 0.001%
23 -2.80 -46.03 1.82 2.80 46.03 -1.62 0.601%
24 -3.23 -46.03 0.00 3.23 46.03 0.00 0.001%
25 -2.80 -46.03 -1.62 2.80 45,03 1.62 0.001%
25 -1.62 -46.03 -2.80 1.62 46.03 2.80 0.001%
27 .00 -31.93 -7.98 0.00 31.93 7.98 0.C06%
28 3.98 -31.93 -6.91 -3.,88 31.93 6.91 0.001%
29 6.892 -31.93 -3.8¢ -8.92 31.83 3.99 0.001%
30 7.9% ~31.93 0.00 -7.98 31.93 c.o0 0.006%
3 6.92 -31,93 3.99 £.92 31.93 -3.69 0.001%
32 3.9% -31.93 6.91 -3.99 31.83 -6.81 0.001%
33 0.0¢ «31.93 7.98 0.00 31.83 -7.95 0.005%
34 -3.99 -31.93 6.91 3.99 31.83 -£.91 0.001%
35 -6.92 -31.93 3.99 6.92 31.83 -3.99 0.001%
36 - -7.89 -31.93 0.00 7.98 31.83 0.00 0.006%
37 -6.92 -31.93 -3.99 6.92 31.93 3.89 0.001%
38 -3.98 -31.92 -6.91 3.99 31.83 6,91 0.001%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerarnce
1 Yes [} 0.00000001 0.000:00001
2 Yes 15 0.00013068 0.00014312
3 Yes 21 0.00000001 0.00008830
4 Yes 21 0.00000001 0.00008345
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5 Yes 17 0.00003244 0.00008520
6 Yes 21 0.00000001 0.00008797
7 Yes 21 0.00000001 0.00008443
8 Yes 15 0.00013071 0.00014348
9 Yes 21 0.00000001 0.00008478
10 Yes 21 0.00000001 0.00008775
11 Yes 17 0.00003244 0.00008520
12 Yes 21 £.00000001 0.00008326
13 Yes 21 000000001 0.00008668
14 Yes 6 000000001 0.00004087
15 Yes 17 £.00000001 0.00009404
16 Yes 17 0.00000001 0.00010442
17 Yes 17 0.00000001 0.00010428
18 Yes 17 0.00000001 £.00009541
19 Yes 17 0.00000001 0.00010685
20 Yes 17 0.00000001 0.00010642
21 Yes 17 0.00000001 0.00009634
22 Yes 17 . 0.00000001 0.00010648
23 Yes 17 0,00000001 0.00010682
24 Yes 17 0.00000001 0.00009544
25 Yes 17 0.00000001 0.00010429
28 Yes 17 0.00000001 0.00010452
27 Yes 15 0.00013578 0.00006957
28 Yes 17 0.00000001 0.00010607
29 Yes 17 0.00000001 0.00009688
30 Yes 15 0.00013584 0.00008787
31 Yes 17 0.00000001 0.00011180
3z Yes 17 0.00000001 0.00009999
33 Yes i5 - 0.00013590 0.00007003
34 Yes i7 0.00000001 0.00010409
35 Yes 17 0.00000001 0.00011102
36 Yes 15 0.00013584 0.00008788
37 Yes 17 0,00000001 0.00009632
38 Yes 17 0.00000001 0.00010737
Maximum Tower Deflections - Service Wind B
Section Elevation Horz. Gov. Tilt Twist
No. Deflaction Load
ft in Comb. ® °
L4 148 - 117.25 34.160 33 2.0553 0.0074
L2 120.75 - 97.25 22,875 33 1.8207 0.0034
L3 97,25 - 80.75 14.809 33 1.4081 0.0018
L4 B5 - 4D i1.400 33 1.2473 0.0015
L5 45-13.25 3.264 34 0.6623 0.0006
L6 . 13.25-12.75 0.282 34 0.2054 0.0002
L7 12.75 - 5.3333 0.261 34 0.1978 0.0002
L8 53333 -4.75 0.045 34 0.0803 0.0001
L9 475-0 0.036 34 0.0715 0.0001

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tiit Twisit Radius of
Load Curvature
ft Comb. in ° * ft
150.0000 APXVSPP18-C-A20 w! Mount 33 34,160 2.0553 0.0074 19955
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Elsvation Appurtenance Gov. Deflection Titt Twist Radius of
Load Curvature
ff Comb. in ° ° fi
Pipe
148.0000 (2) BB9BOHSOE-M w/ Mount Pipe 33 34.180 2.0553 0.0074 1998565
1400000 {(2) 7770.00 wf Mount Pipe 33 30.738 2.0088 0.0061 12472
4300000 (2) LPA-80080/6CF w/ Mount 33 26.555 1.9314 0.004& 5542
Pipe
100.0000 Side Arm Mount [SO 701-1] 33 15.648 1.4523 0.0020 3133
Maximum Tower Defiections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
Ne. Defiection Load
ft in Comb. " °
L1 148 - 117.2% 87.041 8 £.2248 0.0188
L2 120.75 - 97.25 58,346 B 4.6403 0.0087
L3 87.25- BG.75 37.795 8 3.5828 0.0047
14 85 - 40 28.101 8 3.1834 0.0037
15 45 - 13,25 8,336 10 1.6917 0.0015
L6 13.25-12.75 0.720 10 0.5247 0.0004
L7 12.75-5.3333 0.666 10 0.5058 0.0004
L8 5.3333-4.75 0.118 10 0.2051 0.0002
LG 475-0 0.091 10 0.1828 0.0001
Critical Deflections and Radius of Curvature - Design Wind |
Elevation Appurtenance Gov. Defiection Tilt Twist Radius of
Load Curvature
ft Comb. in " ° ft
150.0000 APXVSPP18-C-A20 wf Mount 8 87.041 5,2248 0.0188 8029
Pipe
148.0000 {2) DBYSOHIOE-M w/ Mount Pipe 8 87.041 5.2248 0.0188 8029
140.0000 (2) 7770.00 w/ Mount Pipe ] 78.343 5.1107 0.0154 5017
130.0000 {2} LPA-80080/6CF wf Mount 8 67.707 4.9185 0.0116 2228
Pipe
100.0000 Side Arm Mount [SO 701-1] 8 39.934 3.7054 0.0050 1240
Compression Checks |
Pole Design Data
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P Pa P
ft ft ft ks in” K K Pe
Li 148-117.25 TP27.227x22x0.1876 30,7500 0.0000 0.0 38.000 157378  -8.69 566.56  0.012
(1}
L2 117.25-97.25 TP30.2515x26.2571x0.25 23.5000 0.0000 0.0 36000  23.B062 -9.47 B57.02 0.0%1
2)
L3 67.25-80.75 TP33.056x30.2515x0.443 16.5000 0.0000 0.0 34.200 448438 -11.67 1537.69 0.008

©]
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Section Elevation Size L Ly, Kir Fa A Actual Allow. Ratio
No. P, P
ft ft fi ksi in® K B
L4 B80.75-40(4) TP39.483x31.4476x0.4385 45.0000 0.0000 0.0 34.578 53,0835 -20.29 1835.87 0.011
LS 40 - 13.25 (5) TP43.4677x37.7133x0.450 31.7500 0.0000 0.0 34.728 61.4718 -28.63 2134.80 0.013
2
L6 13.25-12.75 TP43.5527x43.4677x0.451 0.5000. 0.0000 0.0 34.332 B1.7774 -28.76 2120.94 0.014
{6) ]
L7 12.75 - 5.3333 TP44.8134x43.5527x0.425 7.4167 0.0000 0.0 35532 58,8377 -30.58 2129.71 0.014
) 4
L8 5.3333 -4.75 TP44.9126x44.8134x0.446 0.5833 0.0000 0.0 34.368 53.0407 -30.71 2166.58 0.014
)] 7
L9 4.75-0(5) TP45.72x44.9126x0.4425 4.7500 0.0000 0.0 34,776 63.5892 -31.92 2211.38 0.014
L Pole Bending Design Data
Section Elevation Size Actual  Actual  Aflow. Ratic Actual  Actual  Allow.  Ratio
No. My fox Fox Foe M, foy Foy foy
ft Kip-ft ksi ksl = kip-ft ksi ksi Foy
L1 148 - §17.25 TP27.227x22x0.1875 22112 25818 38.000 0.717 0.00 0.000 36.000 0.000
N
L2 117.25 - TP30,2515x26.2571x0.25 527.55 35.937 36,000 0.998 0.00 0.000 36,000 Q.000
97.25 (2)
L3 07.25-8075 TP33.056x30.2515x0.443 702.87 24.047 34290 0.701 0.0¢ 0,000 34,280 0.000
3) .
L4 80.75- 40 (4) TP39.483x31.4476x0.438 1356.0 32,673 34578 0.945 0.00 0.000 34,578 0.000
5 4
LS 40-13.25(5) TP43.4677x37.7133x0.45 19516 35885 34728 1.036 0,00 0.000 34728 0.000
02 8
L6 13.25-12.75 TP43.5527x43.4677x0.45 19615 35.918 34.332 1.046 0.00 0.000 34.332 0.000
() 16 3
L7 12,75 - TP44.8134x43.5527x0.42 2109.3 38.621 35532 1.087 0.00 0.000 35532 0.000
5.3333(7) 54 3
L8 5.3333-4.75 TP44.8126x44.8134x0.44 21210 36.877 34368 1.073 0.00 0.000 34.368 0.000
(8} 67 8
[R] 475-0(9) TP45.72x44.9126x0.4425 2217.5 37.526 34776 1.079 0.00 0.000 34776 0.000
3
Pole Shear Design Data |
Section Elevaltion Size Actual  Actual  Aliow. Ratio Actual  Actual  Allow.  Rafio
No. v fe F e T fu Fu fu
ff K ksi ksi F. kip-ft ksi ksi Fu
L1 148~ 117.25 TP27.227%22%0.1875 1225  0.781 24000 0085 0.00 0.000  24.000 0,000
n
L2 117.28 - TP30.2515%26.2571x0.25 13.84 0.582 24,000 0.048 0.54 0.018 24.000 0.001
97.25 (2)
L3 97.25-80.75 TP33.056x30.2515x0.443 14.81 0.330 22860 0.029 0.53 0.009 22.860 0.000
{3
L4 80.75-40 (4) TP39.483x31.4476x0.438 17.76 0.334 23.052 0.029 .47 0.006 23.052 0.000
5
LS 40 -13.25 {5} TP43.4677x37.7133x0.45 19.70 0.321 23152 0.028 0.86 0.009 23.152 0.000
02
L6 13.25 - 12.75 TP43.5527x43.4677x0.45 19.72 0.319 22888 0.028 0.96 0.009 22.888 0.000
(6) 16
L7 12,75 - TP44.6134x43.65527x0.42  20.95 0.336 23.688 0.028 Q.96 0.009 23.888 0.000
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Saction Elevation Size Actual  Actual  Allow. Ratio Actual Actual  Aflow. Rafio
No. v fy Fy fe T fu Fu fu
ft K ksi ksi F. Kip-ft ksi ksi Fut
5.3333 (7) 54
L8 5.3333-4.75 TP44.9126x44.8134x0.44 20.18 0.320 22,812 0.028 0.66 0.008 22.812 0.000
(8 67
L9 4.75-0(9) TP45.72x44.9126x0.4425  20.45 0.322 23.184 0.028B 0.86 0.008 23184 0.000
Pole Interaction Design Data |
Section FElevation Ratio Ratio Ratio Ratio Ratio Comb. Allow, Criteria
No. P foxe foy f, fa Stress Stress
ft Pa Fox Fay Fv Fut Ratio Ratio
L1 148 - 117.25 G012 0.717 0.000 0.065 0.00C 0.730 1.333 Hi-3+VT ‘/
(1 v
L2 117.25 - c.011 0.698 0.000 0.048 0.001 1.010 1.333 Hi-3+VT ‘/
97.25(2) '/
L3 97.25 - 80.75 0.008 0.701 0.000 0.029 0.000 0.7089 1.333 H1-34VT ‘/
(3) v
L4 B0.75- 40 (4) 0.011 0.945 0.000 0.028 0.000 0.:;26 1,333 H1-34VT ‘/
L5 40 - 13.25 (5) 0.013 1.036 0.00C 0.028 0.000 1?0 1.333 H1-3+VT ‘/
L& 13.25-12.75 0,014 1.046 0.000 0.028 0.000 1.060 1.333 H1-3+VT V’
® v
L7 12.75 - 0.014 1.087 0.000 0.028 0.000 1.102 1.333 H1-3+VT V
5.3333 (7} v
L8 53333 -4.75 0.014 1.073 0.000 0.028 £.000 1.087 1.333 H1-3+VT ‘/
8) v
L9 4£75-0{9) 0.014 1.079 0.000 0.028 0.000 1?4 1.333 H1-3+VT ‘/
Section Capacity Table
Section Etevation Cormnponent Size Critical P SF*Paiow % Pass
No. ft Type Elament K K Capacity Fail
L1 148 - 117.25 Pole TP27.227x22x0.1875 1 -5.69 755.23 54.8 Pass
L2 ' 117.26-97.25 Pole TP30,2515x25.2571x0.25 2 -8.47 i142.41 75.8 Pzass
L3 $7.25-80.75 Pole TP33.056x30.2515x0.443 3 -11.67 2049.74 53.2 Pass
L4 B80.75 - 40 Pole TP39.483x31,4476x0.4385 4 -20.29 2447.21 71.7 Pass
L5 40 -13.25 Pole TP43.4677x37.7133x0.4502 5 -28.63 284568 78.8 Pass
L& 13,26-12.75 Pole TP43.5527x43.4677x0.4516 6 -28.76 2827.21 79.5 Pass
L7 12.75-5.3333 Pole TP44,8134x43.5527x0.4254 7 -30.56 283880 82.6 Pass
L8 5.3333-4.75 Pole TP44.9126x44.8134x0.4467 8 -30.7% 28B8.05 81.6 Pass
L9 475-0 Pole TP45.72x44.9126x0.4425 9 -31.82 294777 82.0 Pass
Summary
Pale {L7) 82.6 Pass
RATING = 828 Pass
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APPENDIX B
BASE LEVEL DRAWING
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(INSTALLED,
(12) 1-5/8" 10 140 FT LEVEL

[PROPUSED)

(3) 1-1/4 T0 150 FT LEVEL
(INSTALLED-TO BE REMOVED)

[6) 1-5/8" T0 150 FT LEVEL
(INSTALLED)

(1) 1/2° To GPS © 100 FT LEVEL
(1) /2" T0 GP5 @ 8'—4" LEVEL

(INSTALLED}
(12) 1-5/8" TO 130 FT LEVEL
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APPENDIX C
ADDITIONAL. CALCULATIONS
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DESIGNED APPURTENANCE LOADING
TYPE ELEVATION TYPE ELEVATION

AFXVSPP18-G-A20 w! Mount Pipe 180 (2) LGP 17201 140
APXVSPF16-C-A20 w/ Mount Pipe 150 (2} LGP2190% 140
APXVSPP1B-C-AZ0 w/ Mount Pipe 150 (2} LGP21801 140
1900MHz RRH (25MH2) 150 {2) LGP21801 140
1900M iz RRH (25MHz) 150 T-Arm Mount [TA §02-3] 140
TODOMFE RRH (25hHz) 150 (2) LPA-BOBBOIECF wi Mount Pipe 130
(3) ACL-AZON 150 (2) LPA-B0DROECF wi Mount Pipe 130
(3) ACU-AZ0-N 150 BXA-171085-128F EDIN-Z Wi Mourt  [130
(3) ACU-AZ0-N 150 Pipe
J00MHZ RRH 150 BXA-171085-12BF-EDIN-2 wf Mount 130
B00MFZ RRH 150 Pige
TO0ME AR =0 Ei);p:-wmamzaF-mm-z W Mount 130
800 EXTERMAL NOTCH FILTER 150 -
800 EXTERNAL NOTCH FILTER 150 B TOUSHAGE wf Mount Pipe 120
800 EXTERNAL NDTCH FILTER T80 4{:5”"70“%“ 2o Mout Pipe 15

— TR o BXA-T0080-5CF-EDIN-6 wf Mount Pipe | 130
55, SRSEOSTEH w Mo Fips o ;zi:’ I;FMGDBD-SCF-EDIN-G Wi Mount  [130
{2) DE9BOHTVE-M wi Mownt Pipe 148 2 FDERGIAIZC-3L 130
{2) DRBBOHSOE-M wf Mount Pipe 148 {2) FDSRGOD4/2C-3L 130
Platform Mount [LP 403-1] 148 {2) FDSREG0472C-3L 130
12) 1770.00 w Mount Pipe 140 Patform Mount [LP 305-1] 130
{2) 7770.00 w' Mount Pipe 140 Side Arm Mount [SO 701-1} 100
{2) ¥770.00 w Mount Fipe 140 KEZ4D15-L112A 100
{2) LGP 17201 140
2) LGP 17201 140

MATERIAL STRENGTH
GRADE Fy Fu GRADE Fy Fu
AS72-60 60 ksl 75 ksi Reinf 57.22 ks |57 ksl 72 ksi
Reinf 57.15 ksi_ {57 kst 72 ks Reinf 59.22 ksi | 59 kst 75 ksi
Reinf 57.53 kel {50 ksi T3 ks Relnl 5728 ksl |57 kel 65 ksi
Reinf 57.88 ksi |56 kst 71 ksl Rednf 57.96 ksi_| 58 kst 73 kst
TOWER DESIGN NOTES

thickness with height
. Deflections are based upon 2 50 mph wind.
. TOWER RATING: 82.6%

AXIAL
46K
SHEAR MOMENT
3K 373 kip-Rt
TORQUE 0 kip-ft
28 mph WIND - 1.0000 in ICE
AXIAL
2K
SHEA MOMENT
20K 2218 kip-ft
TORQUE 1 kipft

REACTIONS - 80 mph WIND

. Tower is located in Litchfield County, Cornecticut.
. Tower designed for a 80 mph basic wind in accordance wilh the TIAEIA-222-F Standard.
. Tower Is also designed for a 28 mph basic wind with 1.00 in ice. lce is considered to increase in

Paul J Ford and Company | Ex. 148-ft Monopole / Horton 2/ Fredsall Property

250 E. Broad Street Suite 1500

Project: p JE#37512-1618 / BURST6377

Columbus, OH 43215
Phone: 614.221.6679

FAX: 614.448 4105

g Traal ]

T Grown Caslle [P %% Lohengri Gimeno PP
Code: T)A/E|A-222-F |P2le: 08/061 2 Seale NTS
Path: N Dvig Na. E-1




Square, Stiffened / Unstiffened Base Plate, Any Rod Material - Rev. F /G
Assumptions: 1) Rod groups at corners. Total # rods divisible by 4. Maximum fotal # of rods = 48 (12 per Comer).
2) Rod Spacing = Straight Center-to-Center distance between any (2) adjacent rods {(same corner)
3) Clear space between bottom of leveling nut and top of concrete not exceeding {1)*(Rod Diameter)

Site Data Base Reactions
BU# TIA Revision: F
Site Name: Unfactored Moment, M: 2218 ft-kips
App #: Unfactored Axial, P: 32 kips
Anchor Rod Data Unfactored Shear, V. 20 kips
Qty: 12
Diam: 2.25 in Anchor Rod Results
Rod Material:{ A615-J TiA F —> Maximum Red Tension 167.9 Kips
Yield, Fy: 75 ksi Allowable Tension: 195.0 Kips
Strength, Fu: 100 ksi Anchor Rod Stress Ratio: 86.1% Pass
Bolt Circle: 52 in
Anchor Spacing: 5] in
Plate Data Base Plate Results Flexural Check PL Ref. Data
W=Side: 51 in Base Plate Stress: 41.2 ksi Yield Line (in):
Thick:] 275 lin Allowabie PL Bending Stress: 55.0 ksi 26.40
Grade: 55 ksi Base Plate Stress Ratio: 74.9% Pass Max PL Length:
Clip Distance: B in 26.40

N/A - Unstiffened
Stiffener Results

Stiffener Data (Welding at both sides)

Configuration: | Unstiffened Horizontal Weld : N/A
Weld Type: ** Vertical Weld: N/A
Groove Depth: in** Plate Fiex+Shear, fh/Fb+(fviFv)*2: N/A
Groove Angle: degrees Plate Tension+Shear, fFt+fwFv)*2:  N/A
Fillet H. Weld: < Disregard Plate Comp. {AISC Bracket). N/A
Fillet V. Weld: in Pole Results
Width: in Pole Punching Shear Check: N/A
HEIth in Wox PL Length
Thick: in Yieid _Ling
Notch: in iz‘;ﬁ:::l B A St = Base RL
Grade kSI Oty/ ' . . \\ THICKNESS
. H 4 : N \Q-ﬁn:hor Typ.
Weld str.: ksi e A
o STIFFENED CONFICURATIGN
< /' N ASSUMED IN TDOL
Pole Data N . AN 85
Diam:;| 4572 lin = Sy ==
Thick:| _0.3125 _{in AN :,ng_ .
: i (4(; \ ur;.puE.C. for 5%1:
Grade: 85 ksi 7 o
# of Sides: 18 "¢ IF Round & % T
% s o
Anchor Spocing Sume As
Stiffener Spocing,
Excepl for Signie Corner
Anchor (Input Cleor Spoce)|

Stress Increase Factor
ASDASIF: | 1333 |

- Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for caloulation purposes

CClplate 1.5 - Square Base F-G 1.2, Effective March 19, 2012 Analysis date: §/6/2012



PAUL J. FORD AND COMPANY Job Number: 37512-1619 A Page: 1
STRUCTURAL ENGINEERS Site Number: 876377 By: LGR

250 East Broad Skeuet = Suite 1500 « Columbus, Oniu 41715-3708 i : .
D B e o Ly Eo0E o eroei, PiFab.cO Site Name:  Horton 2/ Fredsall Property Date: 6/6/2012

DRILLED PIER SOIL AND STEEL ANALYSIS - TIA/EIA-222-F

Unfactored Base Reactions from RISA Safety Factors / Load Factors / @ Factors

Comp. (+) Tension (-} Tower Type = Monopole
Maoment, M = 2218.0] T kAt ACI Code = ACI 318-02
Shear, V = 200]: : i s - IKipS Seismic Design Category = D
Axial Load, P = 32.0)-———-=--- - [Kips Reference Standard = TIA/EIA-222-F

Use 1.3 Load Factar? Yes

OTM = | 2228.0] —-.... . 0.0]k-fl @ Ground Load Factor = 1.30
Drilled Pler Parameters Safety Factor @ Factor
Diameter = E|it Soil Lateral Resistance = 2.00p= T 076
Height Above Grade = 0.5[ft Skin Friction = 2000 1. i 075
Depth Below Grade = 18.5(it End Searing = 200 0.75

fc' = 3)ksi Concrete Wt. Resist Uplift = 1,25 1 ¢
EC = 0.003jin/in

Load Combinations Checked per TIA/EIA-222-F

Mat Fidn, Cap Width = 10|ﬁ 1. UM, Skin Friction/2,00 + Ult. End Bearing/2.00

Mat Ftdn. Cap Length = 10jft + Effective Soil Wi, - Buoyant Cone. Wt. = Cempression

Depth Below Grade = 5.5|ﬂ 2. UIt Skin Friction/2.00 + Buoyant Conc. Wt./1.25 2 Uplift
3, Ut Skin Friction/1.50 + Buoyant Conc. Wt./1.50 2 Uplift

Steel Parametars Soil Parameters

Number of Bars = 16 Water Table Depth =

Rebar Size = #11 Depth to Ignore Soil =

Rebar Fy = 60ksi Depth to Full Cohesion =

Rebar MOE = 29000]ksi ) Full Cohesion Starts at?

Tie Size = #5 Above Full Cohesion Lateral Resistance = 4{Cohasion)(Dia)(H)

Side Clear Cover to Ties = 3in Below Full Cohesion Lateral Resistance = 8(Cohesion}{Dia){H)
Maximum Capacity Ratiog
Maximum Soil Ratio =
Maximum Stee! Ratic =

Define Soil Layvers

Note: Cohesion = Undrained Shear Strengh = Unconfined Comprassive Strength / 2
Friction Ultimate Comp. Ult. | Tension UL
Layer Thickness Unit Weight Cohesion Angle Soil Type End Bearing | Skin Friction | Skin Friction Depth
id pcf psf degrees psf psf psf ft

1 3 100 0 a Sand 3
2 B 140 0 38 Sand 5000 11
3 3 139 1] 38 Sand 8000 14
4 4 160 [¢] 40 Sand 12000 18
5 B 160 D 40 Sand 12000 24
B
7
8
9
10
11
12

Soil Results: Overturning

Depth 1o COR = 13.28|ft, from Grade Shear, V = [ 20.00}kips

Bending Mament, M = 2493 87| k-, from COR Resisting Shear, Va = kips

Resisting Moment, Ma = 2832.27|k-t, from COR

MOMENT RATIO = 88.1% OK SHEARRATIO = 881% OK

Soil Results: Uplift Soil Results: Compression

Uplift, T = [ 0.00)kips Compression, C = 32.00]kips

Aliowable Uplift Cap., Ta= kips Allowable Comp. Cap., Ca= 430.33)kips

HUPLIFT RATIO = 0.0% OK COMPRESSION RATIC = 74% OK

Steel Results (ACI 318-02):

Minimum Steel Area = 20.38)sq in

Actual Stesl Area = 24.96|sq in

Allowable Min Axial, Pa = -1036.80]kips, Where Ma = 0 k-ft

Allowable Max Axial, Pa = 4726.51]kips, Where Ma = O k-f

Axial Load, P = 38.79|kips @ 5.50 ft Below Grade

Moment, M = 2279.64|k-ft @ 5.50 fi Below Grade

Allowabie Moment, Ma = 2613.61[k-ft

MOMENT RATIO = 87.2% OK

v1.2 - Effective: 11-12-2010 (c) Copyright 2010 by Paul ). Ford and Company, all rights reserved.



Moment Capacity of Drilled Concrete Shaft (Caisson) for TITARev F or G

Note: Shaft assumed to have ties, not spiral, transverse reinforcing

Site Data
BU# 876377 _
Site Name:; Horton 2 / Fredsall Property
App #:

Enter Load Faciors Below:
For M (WL) 1.3 <— Enter Factor

For P {DL) 1.3 <— Enter Factor

Pier Properties

Concrete:

Pier Diameter =ft

Concrete Area= 40715 in’

Reinforcement:
Clear Cover to Tie= 3.00 in
Horiz. Tie Bar Size= 5

Vert. Cage Diameter= 528 ft
Vert. Cage Diameter=_ 63.34 in
Vertical Bar Size =
Bar Diameter = 1.41 in
BarArea= 156 In®
Number of Bars =
As Total= 24.96 in’
A s/ Aconc, Rho:  0.0081 061%

ACI110.5, ACI 21.10.4, and IBC 1810.
Min As for Flexural, Tension Controlled, Shafts:
(3)*(Sart(fc)/Fy: 0.0027
200/ Fy: 0.0033
IBC 1810.1.2: 0.0050 SDCD,E,orF

Governing:| 0.0050 0.50%

ACl110.8 and 10.9
Min As for Columns, Comp. Controlled, Shafts:
Min As:  0.0100 1.00%

Minimum Rho Check;
Actual Req'd Min. Rho:{  0.50% |Flexural
Provided Rho:f 0.61% |OK

Maximum Shaft Superimposed Forces

TIA Revision: F
Max. Service Shaft M: 2279.64 |ft-kips (* Note)
Max. Service Shaft P: 38.79 |kips
Max Axial Force Type:| Comp.
{*} Note: Max Shaft Superimposed Moment does not necessarily
equal to the shaft top reaction moment

Load Factor Shaft Factored [.oads

1.30 Mu:| 2963.532 |ft-kips

1.30 Pul 50.427 Jkips

Material Properties
Concrete Comp. strength, fe = 3000 psi
Reinforcement yield strength, Fy = 60 ksi
Reinforcing Modulus of Elasticity, E = 29000 ksi

Reinforcement yield strain = 0.00207
Limiting compressive strain = 0.003
ACI 318 Code

Select Analysis ACI Code=| 2002 I

Seismic Properties
Seismic Design Category =

Seismic Risk = High
Solve <— Press Upon Completing All input
(Run)
Results:

Governing Orientation Case: 2

,+_

Case 1 Case 2
Dist. From Edge to Neutral Axis: 12.24 in
Extreme Steel Strain, et: 0.0134
et > 0.0050, Tension Controlled
Reduction Factor,@: 0.900

]
!
/

i
\
b
A
N

<-- Comment Box

Ref. Shaft Max Axial Capacities. ¢ Max(Pn or Tn):
Max Pu = (9=0.65} Pn.

Pn per ACI 318 (10-2)| 6144.47 [kips
at Mu=($=0.65)Mn=| 3192.16 |ft-kips

Max Tu, (p=0.9) Tn =} 1347.84 |kips
at Mu=¢=(0.00)Mn=] 0.00 |fi-kips

Drilled_Shaft_Moment_Capacity, DSMC, Version 1.1 - Effective 04/01/ 2010

Qutput Note: Negative Pu=Tensicn
For Axial Compression, ¢ Pn = Pu: 50.43 kips
Drilied Shaft Moment Capacity, pMn: 3397.68  ft-kips
Driled Shaft Superimposed Mu: 2963.53  ft-kips

[ (MufgMn, Drilled Shaft Flexure CSR: | _ 87.22% |

Analysis Date: 6/6/2012



PAUL J. FORD AND COMPANY
STRUCTURAL ENGCGINEERS
250 East Broad Street * Suite 1500 » Columbus, Ohio 43215-3708

Date: June 05, 2012

James Williams Paul J Ford and Company

Crown Castle USA Inc. 950 E. Broad Street Suite 1500
3530 Toringdon Way, Suite 300 Columbus, OH 43215
Charlotte, NC 28277 614.221.66789

lgimeno@pjfweb.com

Subject: Structural Analysis Report

Carrier Designation: Sprint PCS Co-Locate
Carrier Site Number: CT33XC115
Carrier Site Name: N/A
Crown Castle Designation: Crown Castle'BU Number: ' 876377
Crown Castle Site Name: HORTON 2/
FREDSALL
PROPERTY
Crown Castle JDE Job Number: 189142
Crown Castle Work Order Number: 498936
Crown Castle Application Number: 151587 Rev. 0
Engineering Firm Designation: Paul J Ford and Company Project Number: 37512-1619 B
Site Data: 161 Pinney Street, COLEBROOK, Litchfield County, CT

Latitude 47° 57 58.57", Longitude -73° 7" 19.65 "
148 Foot - Monopole Tower

Dear James Williams,

Paul J Ford and Company is pleased to submit this “Structural Analysis 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 468185, in accordance

with application 151587, revision 0.

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:

LC7: Existing + Reserved + Proposed Equipment Sufficient Capacity

Note' See Table | and Table Il for the proposed and existing/reserved loading, respectively.

The stnﬁctural analysis was performed for this tower in accordance with the requirements of TIAEIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and 2005 CT State Building
Ccde 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.

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.
Respgatfully subniitted by:

I ke

ngri Gimeno %
Praoject Engineer %?.

17891

tnxTower Report - version 6.0.3.0 CEnaE-
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148 Ft Monopole Tower Structural Analysis CC! BU No 876377
Project Number 37512-1618 B, Application 151 587, Revision 0 Page 2
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148 Ft Monopole Tower Structural Analysis CCI BU No 876377
Project Number 37512-1619 B, Application 151587, Revision 0 Page 3

1) INTRODUCTION

This tower is a 148 ft Monopole tower designed by PJF in September of 2000 and manufactured by SUMMIT.
The tower was originally designed for a wind speed of 85 mph per TIAJEIA-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 and 2005 CT State Buiiding

Code 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::;t'(a? Elei:::t? on of M£1Tltfirc‘:?:rer Antenna Modetl of Feed | Line [Note
() Antennas : Lines [Size {in}
1 tower mounts Miscellaneous (NA507-1)
3 alcatel lucent 1900MHz RRH (65MHz)
3 alcatel lucent 800 EXTERNAL NOTCH
FILTER
150.0 148.0 3 1-1/4 -
3 alcatel lucent 800MHZ RRH
9 ifs celwave ACU-AZ0-N
APXVSPP18-C-A20 w/

3 rfs celwave Mount Pipe

tnxTower Report - version 6.0.3.0
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148 Ft Monopole Tower Structural Analysis CCI BU No 876377
Project Number 37512-1619 B, Application 151587, Revision 0 Page 4
Table 2 - Existing and Reserved Antenna and Cable Information
Center :
. X Number Number| Feed
T::;t;;? El ;;:2; on - of M;}:tft:r;?: rer Antenna Model of Feed | Line {Note
(Ft) Antennas Lines |Size (in)
. DB980H9I0E-M w/ Mount
| - 6 -5/8 3
150.0 148.0 6 decibe Pipe 1-5
1 tower mounts  {Platform Mount [LP 401-1] - - 1
powerwave .
6 technologies 7770.00 w/ Mount Pipe
powerwave
140.0 | 1400 6 technologies LGP 17201 12 58 | 1
powerwave
6 technologies LGP21801
1 tower mounts T-Arm Mount [TA 602-3]
BXA-171085-12BF-EDIN-
3 antel 2 w/ Mount Pipe
BXA-70080-6CF-EDIN-G
1 antel : w/ Mount Pipe
5 antel BXA-TOOSOI!’?;?e F w/ Mount - - 2
LPA-80080-6CF-EDIN-6
1300 1300 2 antel w/ Mount Pipe
' 8 tfs celwave FDIR6004/2C-3L
LPA-185080/12CFx2 wf
6 antel Mount Pipe ) B 3
LPA-80080/6CF w/ Mount
4 antei Pipe 12 1-5/8 1
1 tower mounts  [Platform Mount [LP 305-1]
102.0 1 lucent KS24019-L112A
100. i 1o 12 | 1
00.0 100.0 1 tower mounts Side Arm M‘:l]mt [SO 701
Notes:
1) Existing Equipment
2) Reserved Equipment
3) Equipment to be Removed

tnxTower Report - version 6.0.3.0
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148 Ft Monopole Tower Siructural Analysis CCI BU No 876377
Project Number 37512-1619 B, Application 151587, Revision 0 Page 5
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Remarks Reference Source
+GEOTECHNICAL REPORTS | SEA Cpmsuliants, 53674.05-A, 1532992 CCISITES
FROSTHOOFICRTON | PRI Rocos | sy | ool
CTONEFOUNDATON PR SO0 | rgpouzs | corares
4—TOWE§]¥A%\I1%FGASCTURER PJ FISummg,gﬁQ‘IZIgga10364l1 1163, 1883532 CCISITES
POTERSTUCTURAL | P AToot i Res | e | cosies

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

specification.

3)  The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.

4)  Monopole was reinforced in conformance with the referenced modification drawings.

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

tnxTower Report - version 6.0.3.0
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148 Ft Monopole Tower Structural Analysis CCiI BU No 876377
Project Number 37512-1619 B, Application 151587, Revision 0 Page 6

4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)

Section Component Critical SF*P_allow, %
No. Elevation (ft) Type Size Eiement P (K) ) Capacity Pass / Fail
L1 148 - 117,25 Pole TP27.227x22%0.1875 1 -6.46 755.23 47.3 Pass
L2 1;;%2 - Pole TP30.2515x26.2571x0.25 2 -9.09 | 114241 | 676 Pass
L3 |97.25-80.75 Pole TP33.056x30.2515%0.443 3 -11.22 | 2049.74 47.8 Pass
L4 B0.75 - 40 Pole TP39.483x31.4476x0.4385 4 -19.58 2447.21 65.6 Pass
Ls 40-13.25 Pole TP43.4677x37.7133x0.4502 5 -27.72 2845.69 727 Pass
L6 13.25-12.75 Pole TP43.5527x43.4677x0.4516 6 -27.85 | 2827.21 73.4 Pass
L7 e Pole TP44.5134x43.5527x0.4254 | 7 -20.59 | 283890 | 764 Pass
18 |[5.3333-4.75 Pole TP44.9126x44,8134x0.4467 8 -20.74 | 2888.08 754 Pass
Le 475-0 Pole TP45.72x44.9126x0.4425 9 -30.92 2947.77 76.0 Pass
Summary
Pole (L7) 76.4 Pass
Rafing = 76.4 Pass

Table 5 - Tower Component Stresses vs. Capacity - LC7

Notes Component Elevation (ft) % Capacity Pass / Fail

1 Anchor Rods 0 76.9 Pass

1 Base Piate 0 69.3 Pass

1 Base Foundation 0 80.8 Pass

Steel
Base Foundation
12 Soll Interaction 0 817 Pass
Structure Rating (max from all components) = 81.7%
Notes:
1) See additional documentation in "Appendix C — Additional Calculations” for caiculations supporting the % capacity
cohsumed.

2} According to the procedures prescribed and agreed to by the Crown Castle Engineering Foundation Commitiee, held in
January 2010, the existing caisson foundation was analyzed using the methadology in the software ‘PLS-Caisson’
{Version B.10, or newer, by Power Line Systems, Inc.). Per the methods in PLS-Caissor, the soil reactions of cohesive
soils are calculated using 8CD independent of the depth of the soil layer. The depth of soil fo be ignored at the top of
the caisson is the greater of the geotechnical report’'s recommendation, the frost depth of the site or half of the caisson

diameter.

tnxTower Report - version 6.0.3.0
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148 F! Monopole Tower Structural Analysis CCI BU No 876377
Project Number 37512-1619 B, Application 151587, Revision 0 Page 7

APPENDIX A
TNXTOWER OUTPUT

tnxTower Report - version 6.0.3.0



148 Ft Monopole Tower Structural Analysis
Project Number 37512-1679 B, Application 151587, Revision 0

June 05, 2012

CCi BU No 876377
Page 8

Tower Input Data

|

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:

Tower is located in Litchfield County, Connecticut.

Basic wind speed of 80 mph.

Nominal ice thickness of 1.0000 in.

lce thickness is considered to increase with height.

Ice density of 56 pef.

A wind speed of 28 mph is used in combination with ice,
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.

A non-inear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in poie design is 1.333.

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

tnxTower Report - version 6.0.3.0

considered.

[ Options |
Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundies As Cylinder
Consider Moments - Horizontals Assume Legs Pinned Use ASGE 10 X-Brace Ly Rules
Consider Moments - Diagonals v Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Moment Magnification v Use Clear Spans For Wind Area Ignore Redundant Members in FEA

+ Use Code Stress Ratios Use Clear Spans For KL/ SR Leg Bolts Resist Compression
¥ Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
v Escalate lce Y Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz v Use Azimuth Dish Coefficients + Consider Feedline Torque
Use Special Wind Profile Y Project Wind Area of Appurt. include Angle Block Shear Check
Include Bolts In Member Capacity ¥ Autocalc Torque Arm Areas 2 H Pole iz
Leg Bolts Are At Top Of Section SR Members Have Cut Ends v Include Shear-Torsion Interaction
Secondary Horizontal Braces l.eg Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamend Inner Bracing Use Top Mounted Sockets
Add IBC .6D+W Combination
| Tapered Pole Section Geometry j
Section Efevation Section Splice Number Top Bottomn Wall Bend Pole Grade
Length Length of Diameter Diamefer Thickness  Radius
ft ft ft Sides in in in in
L1 148.0000- 30.7500 3.50 18 22.0000 27.2270 0.1875 0.7500 A572-60
117.2500 {60 ksi)
L2 117.2500- 23.5000 0.00 18 26.2571 30.2514 0.2500 1.0000 AS572-60
97.2500 (60 ksi)
L3 97.2500- 16.5000 4.25 18 30,2514  33.0560 0.4430 1.7721 Reinf57.15 ksi
80.7500 {57 ksi)
L4 80.7500- 45.0000 5.00 18 31.4476 39.4830 0.4385 17538 Reinf 57.63 ksi
40.0000 {58 ksi)
L5 40,0000- 31.7500 0.00 18 37.7133  43.4677 0.4502 1.8009  Reinf 57.88 ksi
13.2500 (58 ksi)
L& 13.2500- 0.5000 0.00 18 434877  43.5527 0.4516 1.8063 Reinf 57.22 ksi
12.7500 (57 ksi)
L7 12.7500- 7.4167 0.00 18 43,5527  44.8134 0.4254 17017 Reinf 58.22 ksi
53333 (59 ksi}



148 Ft Monopole Tower Structural Analysis

June 05, 2012
CCl BU No 878377

Project Number 37512-1619 B, Application 151587, Revision 0 Page 9
Section _ Efevation Section Spice  Number  Top Bottorn Wall Bend  Pole Grade
Length Length of Diameter Diameter Thickness Radius
i d ft ft Sides in in in in
Le 5.3333-4.7500 0.5833 0.00 18 44.8134 44,9126 0.4467 4.7867 Reinf 57.28 ksi
(57 ksi)
Lo 4.7500-0.0000 47500 18 44,9126 457200 0.4425 1.7698 Reinf 57.96 ksi
(58 ksi)
Tapered Pole Properties |
Section  Tip Dia. Area i r C C J 1Q w wh
in in in' in in in’® in' in® in
L1 22.3394 42.9812  780.3007 7.7434 11.1760 64,8193 1567.6281 6.4818 3.5420 18.891
27.6470 16.0919 14B6.4203 9.5880 13.8313 107.4677 29747964 8.0475 4.4620 23.797
L2 27.2662 20,6366 1763.4297 02325 13.3386 132.2051 3522.1798 10,3203 41812 16.725
30.7181 23.8082 2707.1425 10.6505 15,3677 176.1575 5417.8471 11,8053 4.8843 19.537
L3 30.7181 41,9159 47053765 10.5820 15,3677 306.1854 0416.9444 20.9619 45445 10,258
33.5659 45,8506 61623812 11.5776 16,7824 366.9734 12332871 229342 5.0381 11.372
. 1
L4 32,7033  43.1535 52424214 11,0082 159754 328.1568 10491.741 21.5809 47631 10.863
4]
40,0921 543360 10465.1556 13.860B 20,0574 521.7613 20944.082 27.1731 68.1773 14.089
1 6
LS 39.2153 53.2488 9341.2437 13.2284 19.1583 4B7.5809 18604778 26.6295 5.8452 12,983
. 2]
44,1382 61.4719 14371.544 152712 22.0B16 650.8386 2B761.99% 30.7418 6.857¢ 15.232
B 5]
L& 441382 61.6556 14413.580 15.2707 22 0B16 6527427 28846146 30,8337 6.8555 15.181
2 2
44,2245 61.7774 14499193 15.3009 221248 655.3380 29017.464 30.8946 5.8705 15.214
1} 5
L7 44,2245 58.2354 13684.454 153102 221248 6£18.5132 27386.914 20.1232 6.9165 - 16,258
2 8
45.5047 50,0377 14819.993 15,7577 227652 655.3856 29859618 20.9746 7.1384 16.779
3 8
L8 455047 52,9001 15842.411 157502 227652 687.1191 31305408 31.4560 7.1010 15.898
7 2
45.6054 63.0407 15747.518 157854 228156 690.2090 31515757 31.5263 7.1185 15.837
4 8
Lo 45.6054 62,4552 15604.208 15.7869 228156 6839278 31228949 31.2335 7.1258 16.104
7 8
46,4253 63.5892 16468.708 16.0735 232258 709.1139 32961.088 31.8006 7.2680 16.425
5 2
Tower Gusset Gusset Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Etevation Area Thickness A Factor Stitch Boft  Stitch Bolt
{per face} Ar Spacing Spacing
Diagonals  Horizontals
g f in in in
L1 148.0000- 1 1 1
117.2500
L2 117.2500- 1 1 1
97.2500
L3 97.2500- 1 1 1
80.7500
L4 80.7500- 1 1 1
40,0000
L5 40.0000- 1 1 1
13.2500

tnxTower Report - versien 6.0.3.0
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148 Ft Monopole Tower Structural Analysis CCi BU No 876377
Project Number 37512-1619 B, Application 151587, Revision 0 Page 10
Tower Gusset Gusset Gussel GradeAdjust, Facfor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bo  Stitch Bolt
(per face) A Spacing Spacing
Diagonals  Horizontals
ft i in in in
L6 13.2500- 1 1 1
12.7500 .
L7 12.7500- 1 1 1
5.3333
L§ 5.3333- 1 1 1
4.7500
L9 4.7500- 1 1 1
0.00G0
Feed Line/Linear Appurtenances - Entered As Area B
Description Face Allow  Component Placement Tofal CaAa Weight
or Shield Type Number
Leg fl e pif
HB114-1-0813U4-M5J( C No Inside Pole  148.0000 - 0.0000 3 No Ice 0.0000 1.20
11447 1/2" Ice 0.0000 1.20
1" lce 0.0000 1.20
2" e 0.0000 1.20
4" e 0.0000 1.20
LCF158-50A(1-5/8") c Mo Inside Pole  140.0000 - 0.0000 12 Nolce 0.0000 0.80
1/2"lce  0.0000 0.80
1" lce 0.0000 0.80
2" ke 0.0000 0.80
4" lce 0.0000 0.80
hd
LDF7-50A(1-5/8") C No Inside Pole  130.0000 - 0.0000 12 No lce 0.0000 D.82
172" lce 0.0000 0.82
1" lce 0.0000 0.82
2" Ice 0.0000 0.82
4" [ce 0.0000 0.82
.
LDF4-50A(1/2") c No Inside Pole  100.0000 - 0.0000 1 No lce 0.0000 0.15
1/2" Ice 0.0000 0.15
1" lce 0.0000 0.15
2" lce 0.0000 0.15
4" Ice 0.0000 0.15
ke
LDF4-50A{1/2") [¥] No Inside Pole 8.2500 - 0.0000 1 No ice 0.0000 0.15
112" lce 0.0000 0.15
1" lce 0.0000 0.15
2" lee 0,0000 0,15
4" [ce 0.0000 0.15
AR EETRRARNE dririrdn e
Aero MP3-05 Cc No CaAa (Qut Of 99.5000 - 0.0000 1 No lce 0.3478 0.00
Face) 1/2" Ice 0.4001 0.00
1" Ice 0.6566 0.00
2" lce 0.8788 0.00
4" |ce 1.3232 0.00
| Feed Line/Linear Appurtenances Section Areas
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148 Ft Monopole Tower Structural Analysis CCi BU No 876377
Project Number 37512-1619 B, Application 151587, Revision ( Page 11
Tower Tower Face Ar Ar Cala Caha Weight
Sectio Elevation in Face Out Face
n ft g lis lig s K
L4 148.0000- A 0.000 0.000 0,000 0.000 0.00
147.2500 B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0.000 0.45
L2 117.2500- A 0.000 0.000 0.000 0.000 0.00
97.2500 B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.783 0.48
L3 §7.2500-80.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 5.739 0.38
L4 80.7500-40,0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 14.173 0.84
L5 40.0000-13.2500 A 0.000 0.000 0.000 0.000 0.00
B £.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 9.304 0.62
L6 13.2500-12.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0,000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 0174 0.01
17 12.7500-5.3333 A .. D.OOO 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 D.000 0.000 2.579 0.17
L8 5.33334.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
(] 0.000 0.000 0.000 0.203 0.01
L8 4.7500-0.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 - 0.000 0,000 0.000 0.00
c 0.000 Q0.000 0.000 1.652 Q.11

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face lce Ar Az Caha CaBa Waight
Seclio Elevation or Thickness In Face Qut Face

n ft Leg in g i i id K

L1 148.0000- A 1.181 0.000 0.000 0.000 0.000 0.00

117.2500 B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 0.000 0.45

L2 117.2500- A 1.152 0.000 0.000 0.000 0.000 0.00

97.2500 B 0,000 0.000 0.000 0.000 0.00

Cc 0.000 0.000 0.000 1.588 0.45

L3 $7.2500-80.7500 A 1.126 C.000 0.000 0.000 0.000 0.00

B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 11.296 0.38

L4 . 80.7500-40.0000 A 1.075 0.000 0.000 0.000 0.000 0.00

B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 27.898 0.84

L5 40.0000-13.2500 A 1.000 0.000 0.000 0.000 0.000 0.00

B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 18.007 0.62

L6 $3.2500-12.7500 A 1.000 0.000 0.000 0.000 0.000 0.00

B 0.000 0.000 0.060 0.000 0,00

c 0.000 D.000 0.000 0.328 0,01

L7 12.7500-5.3333 A 1.000 0.000 0.000 0.000 0.000 0.00

B 0.000 0.000 0,000 0.000 0.00

Cc 0.000 0.000 0.000 4.869 0.17

L8 5.3333-4.7500 A 1.000 0.000 0.000 0.000 0.000 0.00

B 0.000 0.000 0.000 £.000 0.00

Cc 0.000 0.000 0.000 0.383 0.01
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148 Ft Monopole Tower Structural Analysis CCt BU No 876377
Project Number 37512-1618 B, Application 151587, Revision 0 Page 12
Tower Tower Face Ice Ar Ar Cafa Caha Weight
Sectio Elavation or Thickness In Face Out Face
n fi Leg in it i K
La 4,7500-0.0000 A 1.000 0.000 0.000 .000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 £.000 3.118 0.11
| Feed Line Center of Pressure
Section Elevatiot CPyx CPz CPx CP;
Ice Ice
ft in in in in
L1 148.0000- 0.0000 0.0000 0.0000 0.0000
117.2500
L2 117.2500-97.2500 -0.0526 0.0304 -0.0961 0.0555
L3 §7.2500-80.7500 -0.3992 0.2305 -0.6683 0.3859
L4 80,7500-40.0000 -0.4047 0.2336 -0.6883 0.3974
LS 40,0000-13.2500 -0.4101 0.2368 -0.7000 0.4042
16 13.2500-12.7500 -0.4123 0.2380 -0.6951 0.4013
LY 12.7500-5.3333 -0.4128 0.2383 -D.6970 0.4D24
L8 5.3333-4.7500 -0.4133 0.2386 -0.6920 0.4036
L9 4.7500-0.0000 -0.4137 0.2388 -0.7002 0.4043
Discrete Tower Loads |
Description Face Offset Offsets:  Azimuth Placement Cala Cala Weight
or Type Horz  Adjustmen Front Side
Leg Lateral f
Vert
ft it id 7 K
P .
fid
Platform Mount [LP 401-1] C None 0.0000 148.0000 Mo lce  24.3300 24,3300 1.865
w2 30.2200 30.2200 2.03
lce 36,4100  36.1100 2.41
1"lce 47.8900 47.8900 318
2"lce  71.4500 71.4500 4.72
4" Ice
APXVSPP18-C-A20 w/ A From Face 4.0000 0.0000 150.0000 Nolce 84975 6.9458 D.o8
Mount Pipe 0.00 12" 9.1480 B.1266 0.15
) -2.00 [1=:] 9.7672 9.0212 0.22
1"lce 11.0311 10.8440 0.41
2"Ice  13.6786 14.8507 0.91
4" |ce
APXVSPP18-C-A20 w/ B From Face  4.0000 0.0000 150.0000 Noice B.4975 6.9458 0.08
Mount Pipe 0.00 102" 9.1490 B.1266 0.15
-2.00 o Q7672 89,0212 0.22
1"lce  11.0311 10.8440 0.41
2"lce  13.6786 14.8507 0.2
4" ce
APXVSPP18-C-A20 w/ c From Face  4.0000 £.0000 150.0000 Nolce B8.4975 6.9458 0.08
Mount Pipe 0.00 12" 9.14490 8.1266 0.15
-2.00 Ice 98,7672 5.0212 0.22
1"lee  11.0311 10.8440 0.41
2"lce 13.6786 14.8507 0.9%
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148 Ft Monopole Tower Structural Analysis CC! BU No 876377
Project Number 37512-1619 B, Application 151587, Revision 0 Page 13
Description Face Ofifset Offsets:  Azimuth Placement Caha Cahn Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft i s K
ﬂ L
fi
4" e
1800MHz RRH (65MHz) A From Face  4.0000 0.0000 150.0000 Nolce 2.8979 27708 0.08
0.00 {/2" 2.9362 3.0111 0.08
-2.00 lce 3.1832 3.2600 .11
1"lce  3.7030 3.7837 0.18
2"lce  4.8463 4,9348 0.35
4" lce
1900MHz RRH (85MHz) B  FromFace 4.0000 0.0000 150.0000 Nolce 2.6979 2.7708 0.06
0.00 12" 29362 3.0111 0.08
-2.00 Ice 3.1832 3.2600 0.1
1"lce 3.7030 3.7837 0.18
2"lce  4.B463 4.9348 0.35
4" ice
1900MHz RRH {85MHz) ¢  FromFace 4.0000 0.0000 150.0000 Nolce 26979 27708 0.06
' 0.00 2" 29362 3.01M 0.08
-2.00 lce 3.1832 3.2600 o1
1"lce 37030 3.7837 0.18
2'lce  4.8463 4.8348 0.35
4" lce
(3} ACU-AZ20-N A From Face 4.0000 0.0000 150.0000 Nolce 0.0778 0.1361 0.00
0.00 1/2" 0.1210 0.1880 0.00
- -2.00 lce 0.1728 0.2506 0.00
1"lce  0.3025 0.3997 0.01
2"lce  0.6654 0.8015 0.04
4" [ce
{(3) ACU-A20-N B From Face  4.0000 0.0000 150.00Q0 Nolce 0.0778 0.1361 0.00
0.00 12" 0.1210 0.1880 0.00
-2.00 Ice 0.1728 0.2506 0.00
1"ice 0.3025 0.3997 0.01
2"lce  0.6654 0.8015 0.04
4" |lce
(3) ACU-AZ0-N C From Face 4.0000 0.0000 150.0000 Nolce 00778 0.1351 0.00
0.00 142" 0.1210 0.1880 0.00
-2.00 lce 0.1728 0.2506 0.00
1"ice 03025 0.3997 0.01
2"lce  0.6654 0.8015 0.04
4" [ce
BOOMHZ RRH A From Face 4.0000. 0.0000 150.0000 Moice 2.4889 2.0685 0.05
0.00 112" 27061 2.2705 0.07
-2.00 o] 2.9310 24812 0.10
1"jce  3.4068 29284 0.16
2"lce  4.4820 3.9265 0.32
4" lce
BOOMHZ RRH B From Face  4.0000 0.0000 150.0000 Nolce 2.4B99 2.0685 0.05
0.00 12" 2.7061 2.2705 0.07
-2.00 Ice 2.9310 24812 0.10
1"lce  3.4068 2.9284 0.16
2*lce  4.4620 3.9265 0.32
4" lce
800MHZ RRH c From Face 4.0000 0.0000 150.0000 Nolce 24889 2.0685 0.05
0.00 Yzt 27081 2.2705 0.07
-2.00 Ice 2.9310 24812 0.10
1"lce  3.4088 2.9284 0.16
2"lce  4.4620 3.9265 0.32
4" [ce
800 EXTERNAL NOTCH A From Face 4.0000 0.0000 150.0000 Nolce 0.7701 0.3747 0.01
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148 Ft Monopole Tower Structural Analysis CCi BU No 876377
Project Number 37512-1618 B, Application 151587, Revision 0 Page 14
Description Face Offset Offsets:  Azimuth Piacement Caha Cala Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft f i f K
ﬂ L
ft
FILTER 0.00 12" 0.8898 0.4647 0.02
-2.00 Ice 1.0181 0.5634 0.02
1" Ice 1.3007 0.7868 0.04
2"lce  1.9698 1.3372 0.11
4" ice
800 EXTERNAL NOTCH B From Face 4.0000 0.0000 150.0000 Nolce 07701 0.3747 0.01
FILTER 0.00 2" 0.8508 0.4647 0.02
-2.00 Ice 1.0181 0.6634 0.02
1"lce  1.3007 0.7868  RIEREE
2" lce 1.8696 1.3372 0.1
4" lce
800 EXTERNAL NOTCH C FromFace 4.0000 0.0000 150.0000 Nolce 0.7701 0.3747 0.01
FILTER 0.00 12" 0.8848 0.4647 0.02
-2.00 lea 1.0181 0.5634 0.02
1"lce  1.3007 0.7868 0.04
2"Ice  1.9686 1.3372 0.1
4" lce
Miscellaneous {NAS07-1) ¢ FromFace 4.0000 £.0000 150.0000 Nolce 4.8000 4.8000 0.25
0.00 172" 6.7000 6.7000 029
-2.00 lce 8.6000 8.6000 0.34
1"lce 124000 12,4000 0.44
2"lce 20,0000 20.0000 0.64
4" Ice
(2) 7770.00 w/ Mount Pipe A FromFace 4.0000 0.0000 140.0000 Nolce 6.1194 4,2543 0.06
0.00 12" 6.6258 56.0137 0.10
0.00 ice 7.1283 5.7109 0.16
1"lce 8.1643 7.1553 0.29
2"lce 10.3589 10.4117 0.66
4" lce
{2} 7770.00 w/ Mount Pipe B From Face 4.0000 0.0000 140.0000 Nolce 61104 4,2543 0.06
0.00 1zt 6.6258 5.0137 0.10
0.00 Ice 7.1283 5.7108 0.18
1"ice 81643 7.1563 0.29
2"lce 10.3599 10.4117 0.68
4" lce
(2) 7770.00 w/ Mount Pipe C From Face 4.0000 0.0000 140.0000 Nolce 61194 4.2543 0.06
0.00 172" 6.6258 5.0137 0.10
R 0.00 Ice 7.1283 5.7109 0.16
1"ice B.1643 7.1553 0.28
2'lce  10.3599 10.4117 0.68
4" lee
(2) LGP 17201 A From Face 4.0000 0.0000 140.0000 No lce  1.9460 0.5180 0.03
0.00 12" 21337 0.6386 0.04
0.00 Ice 2.3301 0.7699 0.08
1"ice 2.7488 1.0564 0.09
2"1ce  3.6900 1.733 0.19
4" lce
(2) LGP 17201 B From Face 4.0000 0.0000 140.0000 Nolce 1.8460 0.5180 0.03
0.00 112" 21337 0.6396 0.04
0.00 lee 2.3301 0.7699 0.06
1"lce  2.7488 1.0564 0.09
2"lce  3.6900 1.7331 0.18
4" Ice
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Project Number 37512-1619 B, Application 151587, Revision 0 Page 156
Description Face Offset Offsets:  Azimuth Placement Cahs Cafa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft e t K
ﬁ L]
'ﬂ .
(2) LGP 17201 c From Face 4.0000 0.0000 140.0000 Nolce 1.9460 0.5180 0.03
0.00 1/2" 21337 0.6396 0.04
.00 lce 2.3301 0.7699 0.06
1"lce 27488 1.0554 0.08
2" lce  3.6800 1.7331 0.19
4" lce
(2) LGP21801 A From Face  4.0000 0.0000 140,0000 Nolce 0.2695 D.1838 0.01
0.00 12" 0.3432 0.2483 0.01
0.00 Ice 0.4255 0.3218 0.01
1"Ilce 0.6160 0.4940 0.02
2" e 11009 0.9425 0.07
4" lcg
{2) LGP21901 B  FromFace 4.0000 0.0000 140.0000 Nolce 0.2685 D.i838 0.01
0.00 12" 0.3432 0.2483 0.0t
0.00 Ice 0.4255 0.3216 0.01
1"lce 0.6160 0.4940 0.02
2"ice  1.1009 0.9425 0.07
4" lea
(2) LGP21201 C  FromFace 4.0000 £.0000 1400000 Nolce 0.2895 0.1838 om
0.00 172" 0.3432 0.2483 0.01
0.00 lce 0.4265 0.3218 0.01
1"jce 0.6160 0.4940 0.02
2"lce  1.1009 0.9425 0.07
4" lce
T-Arm Mount [TA 602-3] c Nane 0.0000 140.0000 Noice 11.5800 14.5900 0.77
. 112" 15.4400 15.4400 0.99
Ice 19.2900 19.2900 1.21
1"lce 26.9900 25.9900 1.64
2'|ce  42.3900  42.38900 2.50
4" jce
(2) LPA-80080/6CF wf A FromFace 4.0000 -0.0000 130.0000 Nolce 4.5639 10.7262 0.05
Mount Pipe 0.00 1/2" 5.1051 11.9896 011
0.00 Ice 5.6116 12.9683 0.19
1"lce 6.6508 14.9795 .36
2"lce 88342 19.2168 0.86
4" [ce
(2) LPA-80080/6CF w/ B From Face 4.0000 0.0000 130.0000 Nolce 4.5639 10.7282 0.05
Mount Pipe 0.060 172" 5.1051 11.9896 0.1
0.00 Ice 5.6118 12,9683 0.19
1"lce  6.6508 14.9795 0.35
2"lce  8.8342 19.2168 0.86
4" lca
BXA-171085-12BF-EDIN-2 A From Face  4.0000 0.0000 130.0000 Noice 4.9710 52283 0.04
w/ Mount Pipe 0.00 12" 5.5211 £.3892 0.08
0.00 ice 6.0361 7.2610 0.14
1"Ice 7.0911 9.0462 0.27
2"lce  9.3583 12,8165 0.67
4" g
BXA-171085-12BF-EDIN-2 B From Face 4.0000 0.0000 130.0000 Nolce 4.9710 5.2283 0.04
w! Mount Pipe 0.00 112" 5.5211 6.3892 0.08
0.00 lce 6.0361 7.2610 0.14
1"lce 7.0911 09,0462 0.27
2"lce  9.3583 12.8165 0.67
4" lce
BXA-171085-12BF-EDIN-2 C  From Face 4.0000 0.0000 130.0000 Nolce 4.9710 5.2283 0.04
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Description Face Offset Offsets: Azimuth Placement Cala Cala Weight
or Type Horz Adjustmen Fronf Sicle
Leg Lateral 1
Vert
’ ft i e K
f °
ft .
wi Mount Pipe 0.00 1/2" 55211 6.3892 0.08
0.00 lea 6.0361 7.2610 0.14

1" lce  7.0911 9.0462 0.27
2"|ce  ©.3593 12.8165 0.67

4" |ce
BXA-70080/6CF w/ Mount A From Face  4.0000 0.0000 130.0000 Nolce 6.0736 6.0983 0.04
Pipe 0.00 112" 6.6306 7.2558 0.09
0.00 lce 7.1524 8.1258 0.16
1"ice B.2495 9.9156 0.31
2"lce 107781 13,7005 0.75
- 4"ice
BXA-70080/6CF w/Mount B FromFace 4.0000 0.0000 130.0000 Nolce 6.0736 6.0983 0.04
Pipa 0.00 1/2"  6.6306 7.2558 0.09
0.00 ice 7.1524 8.1258 0.16
1"lce  B8.2495 9.9155 0.31
2'ice 107781  13.7085 0.75
4" jce
BXA-70080-6CF-EDIN-6 C  FromFace 4.0000 0.0000 130.0000 Noice 6.0082 6.2035 0.04
wi Mount Pipe 0.00 12" 65619 7.3594 0.10
0.00 ice 7.0826 8.2293 0.16

1"lce B.1672 10.0193 0.31
2"lce  10.6907  13.8388 0.756

4" lce
(2) LPA-BOD80-BCF-EDIN- C  From Face  4.0000 0.0000 130.0000 Nolce 4.5604 10,7386 0.05
6 w/ Mount Pipe 0.00 12" 5.1019 12,0018 0.11
0.00 Ice £.6085 12.9808 0.19

1"lce  B6.6479 14.9930 0.36
2"lce 88318 19.2318 0.86

4" lce
(2) FD9R6004/2C-3L A From Face 4.0000 0.0000 130.0000 Nolce 0.3665 0.0846 0.00
0.00 112" 0.4508 0.1362 0.01
0.00 Ice 0.5433 0.1965 0.01
1"lce 0.7546 0.3430 0.02
2'lee  1.2808 0.7396 0.06
4" jce
(2) FDOR6004/2C-3L B  FromFace 4.0000 0.0000 130.0000 Nolce 0.3665 0.0846 0.00
0.00 112" D.4506 0.1362 0.01
0.00 ice 0.5433 0.1965 0.01
1"lce 0.7546 0.3430 0.02
2"lce  1.2808 0.7396 0.06
. 4" jce
(2) FD9RBD04/2C-3L C  From Face 4.0000 0.0000 130.0000 Nolce 0.3665 0.0846 0.00
0.00 12" 0.4506 0.1362 0.01
0.00 lce 0.5433 0.1965 0.01
i"lce  0Q.7546 0.3430 0.02
2"lce  1.2808 0.7396 0.06
4" lce
Platform Mount [LP 305-1] C None 0.0000 130.0000 Nolce 18.0100 180100 1.12

1/2"  23.3300 23.3300 1.35
lee 28.6500  28.6500 1.58
1"lce 39.2900  39.2800 2.05
2"lce 60.5700 60.5700 297

4" |ce
Side Arm Mount [SO 701- A None 0.0000 100.0000 Nolce 0.8500 1.6700 0.07
1] 12" 1.1400 2,3400 0.08
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Description Face Offset Offsels:  Azimuth Placement Cafla Cafa Weight
or Typse Horz Adjustmen Front Side
Leg Lateral 1
Vert
it ft # i K
# °
ft
Ice 1.4300 3.0100 0.09
1"lee  2.0100 4.3500 0.12
2"lce  3.1700 7.0300 0.18
4" jce
KS24019-L112A A From Face 2.0000 0.0000 100.0000 Nolce (.1556 0.1568 0.01
0.00 2" 0.2247 0.2247 0.01
2.00 Ice 0.3025 0.3025 0.0
1" lce 0.4840 0.4840 0.02
2"1ce  0.8506 0.9506 G.08
4" Ice
“Tower Pressures - No Ice i
Gy = 1.690
Section z Kz [#F3 Aa F Ar Ar Ao Leg CaAa Cafa
Etavation . 8 % In Out
: c Face Face
fi f psf 1 e g e # s e
|1 148.0000- | 132.2079| 1.487 24| B83.072| A 0.000 63.072 63.072| 100.00 0.000 0.000
117.2500 B 0.000 63,072 100.00 0.000 0.000
c 0.000 63.072 100.00 0.000 0.000
L2 117.2500-{ 107.0516 1.4 23| 47.586| A 0.000 47.586 47.586 | 100.00 0.000 0.000
97.2500 B 0,000 47.586 100.00 0.000 0.000
Cc 0.000 47.586 100.00 0.000 0.783
1.3 97.2500- BB.87HZ | 1.327 22| 43524 A 0.000 43.524 43,524 | 100.00 0.000 0.000
80.7500 B 0.000 43.524 100.00 0.000 0.000
[ 0.000 43.524 100.00 0.000 5.739
L4 80.7500- 60.1817 | 1.187 19| 121.72| A 0.000 121.723 121.723 | 100.00 0.000 0.000
40.0000 3| B 0.000 121.723 100.00 0.000 Q.000
Gc 0.000 121.723 100.00 0.000 14,173
1.5 40.0000- 26.3617 1 16| 91.493| A 0.000 91.493 91.493| 100.00 0.000 0.000
13.2500 B 0.000 91,483 100.00 0.000 0.000
C 0.000 91.493 100.00 0.000 9.304
L6 13.2500- 12.9999 1 16 18137 A 0.000 1.813 4.813] 100.00 0.000 0.000
_12.7500 B 0.000 1.813 100.00 0.000 0.000
C 0.000 1.813 400.00 0.000 0.174
L7 12.7500- 9.0240 1 16| 27.308| A 0.000 27.308 27.308 | 100.00 0.000 0.000
5,3333 B 0.000 27.308 100.00 0.000 0.000
[ 0.000 27.308 100.00 0.000 2.579
LB 5.3333- 5.0415 1 16 2181 A 0.000 2.181 2181 100.00 0.000 0.000
47500 B 0.000 2.181 100.00 ¢.000 0.000
c 0.000 2181 100.00 0.000 0.203
L9 4.7500- 236789 1 16| 17.938| A 0.000 17.938 417,938 100.00 0.000 0.000
0.0000 B 0.000 17.938 100,00 0.000 0.000
C 0.000 17.938 100.00 0.000 1.652

Tower Pressure - With Ice
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Gy = 1.690
Section F4 Kz qz tz Az F Ar Ag A;gg leg Caha Cafla
Elevation a % in Out
c Face Face
ft ft psf in 1 e i 2 fi2 i 1
L1 148.0000-| 132.2079| 1.487 3| 1.1812] 69.128| A 0.000 69.126 69.126] 100.00 0.000 0,000,
117.2500 B 0.000 69.126 100.00 0.000 0.000
c 0.000 69.126 100.00 0.000 £.000
1.2 117.2500-] 107.0516 1.4 3| 1.1517| 51.524; A 0.000 51.524 51.524| 100.00 0.000 0.000
87.2500 B 0.000 51.524 100.00 0.000 0.000
C 0.000 51.524 100.00 0.000 1.568
L3 97.2500-] 88.8782| 1.327 3| 1.1262| 48.621] A 0.000 46.621 46.621 100,00 0.000 0.000
80.7500 B 0.000 46.621 100.00 0.000 0.000
c 0.000 46.621 100.00 0.000 11.286
L4 80.7500-| 60.4817| 1.187 2| 1.0748} 129.372| A 0.000] 120372 128.372| 100.00 0.000 0.000
40.0000 B 0.000f 128,372 100.00 0.000 0.000
c 0.000 129.372 100.00 0.000 27.898
L5 40.0000-| 26.3617 1 2| 1.0000| 95.285] A 0.000 96.285 96.285] 100.00 0.000) 0.000
13.2500 B 0.000 96.285 100.00 0.000 0.000
[ 0.000 96.285 100.00 0.000 18.007
L& 13.2500-] 12.999% 1 2| 1.0000f 1.886) A 0.000 1.895 1.898] 100.00 0.000) 0.000)
12,7500 B 0.000] 1.896 100.00 0.000 0.000|
C 0.000 1.8496 100.00 0.000 0.328
L7 12.7500- 9.0240 1 2| 1.0000( 28.544| A 0.000 28.544 28.544] 100.00 0.000 0.000,
5.3333 B £.000) 28.544 100.00 0.000 0.000
c 0.000 28.544 100.00 0.000 4.869
L8 5.3333- 5.0415 1 21 1.0000 2.278| A 0.000 2278 2,278} 100.00 0.000 0.000
4.7500 ' B 0.000 2.278 100.00 0.000 0.00Q
C 0.000 2.278 100.00 0.000 0.383
L9 4,7500- 2.3679 1 2| 1.0000] 18.728] A 0.000 1B.729 18.729{ 100.00 0.000 0.009
0.0000 B 0.000 18.728 100.00 0.000 0.000)
C 0.000 18.720 100.00 £.000 3.119
“Tower Pressure - Service
Gy = 1.690
Section z Kz | @ As | F| A An Ay Leg Cohn Cota
Elevation a % In Cut
[ Face Face
ft ft psf ' e g 7 # s #
L1 148.0000- | 132.2079 | 1.487 101 63.0721 A £.000 53,072 53.072] 100.00 0.000 0,000
117.2500 B 0.000 63.072 100.00 0.000 0.000
. c 0.000 63.072 100.00 0.000 0.000
L2 117.2500- | 107.0516 1.4 9| 475861 A 0.000 47.586 47.586 | 100.00 0.000 0.000
97.2500 B 0.000 47.586 100.00 0.000 0.000
c 0.000 47.586 100.00 0.000 0.783
L3 §7.2500- 85,8782 | 1.327 8| 43.524| A 0.000 43.524 43.524 | 100.00 0.000 0,000
80.7500 B 0.000 43.524 100.00 0.000 0.000
c 0.000 43.524 100.00 0.000 5.739
L4 80.7500- | 60.1817 | 1.187 8| 121.72| A g000| 121723 121723 100.00 0.000 0.000
40.0000 il B 0.000| 121723 100.00 0.000 0.000
c 0.000] 121.723 100,00 0.000 14.173
L5 40.0000- 26,3617 1 6 914931 A 0.000 91.493 91.493 1 100.00 0.000 0.000
13.2500 B 0.000 91.493 100.00 0.000 0.000
[ 0.000 51.493 100.00 0.000 9.304
L6 13.2500- | 12.9999 1 6] 1.813] A 0.000 1.813 1.813| 100.00 0.000 0.000
12,7500 B 0.000 1.813 100.00 0.000 0.000
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Section z Kz [+ As F As Ar Ay Leg Cada Cals
Etevation a % in Out
c Face Face
ft ft psf # e £ i g i i
[ 0.000 1.813 100.00 0.000 0.174
L7 12.7500- 9.0240 1 6| 27308} A 0.000 27.308 27.308 | 100.00 0.000 0.000
5.3333 B 0.000 27.308 100.00 0.000 0.000
[ 0.000 27.308 100.00 D0.000 2.578
L8 5.3333 5.0415 1 6 2181 | A 0.000 2.181 2.181| 100.00 0.000 0.000
4.7500 B 0.000 2.181 100.00 0.000 0.Q00
c 0.000 2.181 100.00 0.000 0.203
L9 4.7500- 2.3679 1 6| 17.938| A 0.000 17.938 17.938 | 100.00 0.000 0.000
0.0600 B 0.000 17.938 100.00 0.000 0.000
C 0.000 17.938 100.00 0.000 1.652

Load Combinations -

Comb. Description

g

Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No lce
Dead+Wind 60 deg - No lce
Dead+Wind 80 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 150 deg - No lce
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No lce
10 Dead+Wind 240 deg - No lce

11 Dead+Wind 270 deg - No ice
12 Dead+Wind 300 deg - No lce
13 Dead+Wind 330 deg - No Ice
14 Dead+lce+Temp

15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+ice+Temp
19 Dead+Wind 120 deg+ice+Temp
20 Dead+Wind 150 deg+ice+Temp
21 Dead+Wind 180 deg+lce+Temp
22 Dead+Wind 210 deg+lce+Temp
23 Dead+Wind 240 deg+ice+Temp
24 Dead+Wind 270 deg+ce+Temp
25 Dead+Wind 300 deg+lce+Temp
26 Dead+Wind 330 deg+ice+Temp
27 . Dead+Wind 0 deg - Service

28 . Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service

31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
38 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service

= B e B T A R L

0

tnxTower Report - version 6.0.3.0



148 Ft Monopole Tower Structural Analysis
Project Number 37512-1618 B, Application 151587, Revision 0

June 05, 2012
CCI BU No 876377
Page 20

Maximum Member Forces

l

Sectio Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
n ft Type Load Moment Moment
M. Comb. K kip-ft kip-it
L1 148 -117.25 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -14.20 0.00 -1.84
Max. Mx 11 -£.45 189.53 -1.18
Max. My g -5.46 0.00 -180.66
Max. Vy 11 -11.17 189.53 -1.18
Max. Vx B 11.18 0.00 -190.56
Max. Torque 11 1.12
12 117.26 - Pole Max Tension 1 0.00 0.00 0.00
97.25
Max. Compression 14 ~17.81 0.03 -1.88
Max. Mx 11 -8.09 469.46 -1.21
Max. My 8 -8.08 0.02 -470.35
Max. Vy 11 <12.71 469.46 -1.21
Max. Vx 8 12.70 0.02 -470.35
Max. Torgue 11 1.12
L3 97.25 - Pale Max Tensicn 1 0.00 0.00 0.00
80.75 .
Max. Compression 14 -20.57 0.03 -1.85
Max. Mx 11 -11.22 630.98 -1.23
Max. My 8 -11.22 D.02 -631.75
Max. Vy 11 -13.67 £30.98 -1.23
Max, Vx B 13.67 0.02 £31.75
Max. Torque 11 1.13
14 801,75 - 40 Pale Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -30.85 0.03 -1.80
Max. Mx i -19.58 1238.71 -1.27
Max. My 8 -19.58 0.02 -1239.07
Max, Vy 11 -16.63 1238.71 -1.27
Max, Vx 8 16.62 0.02 -1239.07
Max. Torque 1 1.19
LS 40 -13.25 Pale Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -40.59 0.03 -1.75
Max. Mx 11 27.72 1799.25 -1.28
Max. My 8 2772 0.01 -1799.28
Max. Vy 11 -18.62 1799.25 -1.28
Max. Vx 8 18.61 0.01 -1799.28
Max. Torque 11 1.23
L& 13.25 - Pole Max Tension 1 0.00 0.00 0.00
12.75
Max, Compression 14 -40.74 0.03 -1.75
Max. Mx 11 -27.85 1808.56 -1.28
Max. My 8 -27.85 0.01 -1808.58
Max. Vy 11 -18.64 1808.56 -1.28
Max, Vx 8 18.63 0.01 -1808.58
Max. Torque 11 1.23
L7 12.75 - Pole Max Tension 1 0.00 0.60 0.00
5,3333
Max. Compression 14 ~42.81 0.03 -1.74
Max. Mx i -29.59 1948.38 -1.28
Max. My 8 -29.59 0.01 -1848.33
Max. Vy 11 -19.08 1948,38 -1.28
Max, Vx 8 19.07 0.01 -1948.33
Max. Torque 11 1.24
L& 5.3333 - Pole Max Tension 1 0.00 0.00 0.00
475
Max. Compression 4 -42.98 0.03 -1.74
Max, Mx 11 -29.74 1959.52 -1.28
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Sectio Elevation Componsent Condlition Gov. Faorce Major Axis  Minor Axis
n i Type Load Moment Moment
No. Comb. K kip-ft kip-ft
Max. My 8 -28.74 0.01 -1959.46
Max. Vy 11 -19.114 1959.52 -1.28
Max. Vx 8 18.10 .01 -1959.46
Max. Torque 11 1.25
Lo 475-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compressian 14 -44.39 0.03 -1.74
Max. Mx 1 -30.92 2050.93 -1.28
Max. My 8 -30.92 0.01 -2050.82
Max. Vy 11 -19.40 2050.83 -1.28
Max. Vx 8 19.34 0.01 -2050.82
Max. Torque: 11 1.25
Maximum Reactions |
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 14 44,39 -0.00 0.00
Maxx. H, 11 30.83 19.38 -0.00
Max. H; 2 30,93 0.60 19.37
Max. My 2 2048.27 0.00 19.37
Max. M, 5 2050.80 -19.38 -0.00
Max. Torsion 11 1.25 19.38 -0.00
Min. Vert 8 30.93 0.00 -19.37
Min. Hy 5 30.83 -19,38 -0.00
Min. H: 8 30.83 0.00 -19.37
Min. M, 8 -2050.82 0.00 -19.37
Min. M, 11 -2050.93 19.38 -0.00
Min. Torsion 5 -1.25 -19.38 -0.00
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overtuming Overturning Torque
Combination Moment, My Moment, M
K K K Kip-ft Kip-ft kip-t
Dead Only 30.83 0.00 -0.00 1.19 0.01 0.00
Dead+Wind O deg - No lce 30.93 -0.00 -19.37 -2048.27 0.01 -0.27
Dead+Wind 30 deg - No lce 30.93 9.69 -16.78 -i774.11 -1025.56 0.40
Dead+Wind 60 deg - No lce 30.83 16.79 -8.69 -1023.74 -1776.33 0.95
Dead+Wind 90 deg - No ice 30.93 19.38 0.00 1.28 -2050.90 .25
Dead+Wind 120 deg - No ice 30,83 16.79 9.69 1026.29 -1776.34 1.22
Dead+Wind 150 deg - No Ice 30.93 9.69 18.78 1776.66 -1025.56 0.86
Dead-+wind 180 deg - No lce 30.83 -0.00 19.37 2050.82 0.01 0.27
Dead+Wind 210 deg - No lce 30.83 -9.69 16.78 1776.66 1025.59 -0.40
Dead+Wind 240 deg - No lce 30.93 -16.79 9.69 1026.29 1776.38 -0.95
Dead+Wind 270 deg - No Ice 30.83 -19.38 0.00 1.28 2050.93 -1.25
Dead+Wind 300 deg - No Ice 30.93 -i6.79 -9.69 -1023.74 1776.36 -1.22
Dead+wWind 330 deg - No lce 30.93 -9.69 -16.78 177411 1025.59 -0.86
Dead+lce+Temp 44.39 ©.00 -0.00 174 0,03 -0.00
Dead+Wind 0 44,38 0.00 -3.05 -339.02 0.03 -0.07
deg+ice+Temp
Dead+Wind 30 44,39 1.53 -2.64 -293.37 -i70.57 0.09

deg+ice+Temp
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Load Verfical Sheary Shear; Overtuming Cverturning Torgue
Combination Moment, M, Moment, M;
K K K kip-Tt kip-ft kip-t

Dead+Wind 60 44,39 264 -1.53 -168.53 -295.47 0.23
deg+lce+Temp

Dead+Wind 90 44 39 3.05 -0.00 2.00 -341.18 0.20
deg+lce+Temp

Dead+Wind 120 44.39 2.64 1.53 172.54 -295.47 0.20
deg+lce+Temp

Dead+Wind 150 44,39 1.53 2.64 297.38 -170.58 0.21
deg+lce+Temp

Dead+Wind 180 4439 0.00 3.05 343.07 0.03 o.07
deg+ice+Temp

Dead+Wind 210 44 .39 -1.53 2.654 297.38 170.64 -0.09
deg+lce+Temp

Dead+Wind 240 44,39 -2.64 1.53 172.54 2%5.53 -0.23
deg+lce+Temp

Dead+Wind 270 44 .39 -3,05 -0.00 2.00 341.25 -0.30
deg+ice+Temp

Dead+Wind 300 44.39 -2.64 -1.53 -168.53 295.53 -0.30
deg+icetTemp

Dead+Wind 330 44,39 -1.53 -2.64 -293.37 170.64 -0.21
deg+lce+Temp ’

Dead+Wind 0 deg - Service 30.83 -0,00 -7.57 -799.99 0,01 -0.10
Dead+Wind 30 deg - Service 30.93 3.79 -6.55 -692.73 -400.88 016
Dead+Wind 50 deg - Service 30.83 6.56 -3.78 -399.41% -594.38 Q.37
Dead+Wind 80 deg - Sefvice 30,93 7.57 -0.60 1.28 -801.70 049
Dead+Wind 120 deg - 30.93 6.56 3.78 402.00 594 42 048
Service ‘

Dead+Wind 150 deg - 30.83 3.79 E.55 695.30° -400.89 0.34
Service

Dead+Wind 180 deg - 30.93 -0.00 7.57 B802.56 001 010
Service

Dead+Wind 210 deg - 30,53 -3.79 65.55 695.30 400.92 -0.16
Service

Dead+Wind 240 deg - 30.93 -6.56 378 402.00 694.45 -0.37
Senvice

Dead+Wind 270 deg - 30.93 -7.57 -0.00 1.28 B801.73 -0.49
Service

Dead+Wind 300 deg - 30.83 -6.56 -3.78 -399.41 694.41 -0.48
Service

Dead+Wind 330 deg - 30.93 -3.79 -6.56 -692.78 400.95 -0.34
Service

Solution Summary

) Sum of Applied Forces Sum of Reacfions

Load PX PY PZ X PY Pz % Ermor

Comb. K K K K K K
1 0.00 -30.83 0.00 -0.00 30.93 0.00 0.001%
2 0.00 -30.93 -19.38 0.00 30,93 19.37 0.012%
3 9.69 -30.93 -16.78 -9.69 30.93 16.78 0.000%
4 16,79 -30.93 -8.69 -16.79 30.93 8.69 0.000%
5 19,39 -30.93 0.00 -19.38 30.93 -0.00 0.006%
6 16.79 -30.93 9.69 -16.79 30.83 -9.68 0.000%
7 9.68 -30.63 16.78 .69 30.93 -16.78 0.000%
B 0.00 -30.93 19.38 0.00 30.93 -19.37 0.012%
9 -9.69 -30.93 16.78 9.69 30.93 -16.78 0.000%
10 -16.79 -30.93 9.69 16.79 30.93 -2.60 0.000%
11 -19.39 -30.93 0.00 19.28 30.93 -0.00 0.006%
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Sum of Applied Forces Sum of Reactions
Load X PY PZ PX PY Pz % Error
Comb. K K K K K K
12 -18.79 -30.83 2.69 16.79 30.93 9.69 0.000%
13 -5.69 -30,93 -16.78 9.69 30.93 16.78 0.000%
14 0.00 -44,39 0.00 -0.00 44,39 0.00 0.003%
15 0.00 -44.39 -3.05 -0.00 44,39 3.05 0.001%
18 1,53 -44.39 -2.84 -1.53 44.39 2.64 0.001%
17 2.64 -44.39 -1.53 -2.64 44.39 1.53 0.001%
18 3.05 -44.39 0.00 -3.05 44,39 0.00 0.001%
19 2.64 -44.39 1.53 -2.64 44.39 -1.53 0.001%
20 1.53 44,39 2.64 «1.53 44.39 -2.64 0.001%
21 0.00 -44.39 3,05 -0.00 44,39 -3.05 0.001%
22 -1.53 -44,39 2.64 1.53 44.39 -2.64 0.001%
23 -2.64 -44,39 1.53 2.64 44.39 -1.53 0.001%
24 -3.05 -44,39 0.00 3.05 44.39 0.00 0.001%
25 -2.64 -44,39 -1.53 2.64 44.39 1.53 0.001%
28 -1.53 44,39 264 1.53 44.38 2.64 0.001%
27 0.00 -30.93 -7.57 0.00 30.93 7.57 _ 0.005%
28 3.79 -30.93 -8.58 -3.79 30.93 6.55 0.003%
29 6.56 -30.93 -3.78 -6.,56 30.93 378 0.003%
30 7.57 -30.93 0.00 -7.57 30.93 0,00 0.005%
31 6.66 -30.93 378 -6.56 30.93 -3.78 0.001%
32 3.79 30,93 6.56 -3.79 30.93 -6.55 0.003%
33 0.00 -30.93 7.57 0.00 30,83 -7.57 0.005%
34 -3.79 -30.93 8.56 3.79 30.93 -6.55 0.003%
35 5,56 -30.93 3.78 6.56 30.93 -3.78 0.001%
36 -7.57 -30.93 0.00 7.57 30.93 0.00 0.005%
37 £.56 -30,93 © 378 6.56 30.93 3,78 0.003%
38 -3.79 -30.93 -6.56 3.79 30.93 6.56 0.001%

Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 6 0.00000001 £.00000001
2 Yes 15 0.00012320 0,00013070
3 Yes 20 0.00000001 0.00013286
4 Yes 20 0.00000001 0.00012778
S Yes 16 0.00006177 0.00014794
6 Yes 20 0.00000001 0.00013598
7 Yes 20 0.00000001 0.00012949
B Yes 15 0.00012324 0.00013106
] Yes 20 0.00000001 0.00013014
“10 Yes 20 0.00006001 0.00013557
11 Yes 16 0.00006177 0.00014795
12 Yes 20 0.00006001 0.00012743
13 Yes 20 0.00000001 0.00013367
14 Yes 6 0.00000001 0.00003874
15 Yes 16 0.06000001 0.00014854
16 Yes 17 0.00000001 0.00008807
17 Yes 17 0.00000001 0.00008807
18 Yes 17 0.00000001 0.000068204
19 Yes 17 0.00000001 0.00009021
20 Yes 17 0.006000001 0.00008998
21 Yes 17 0.00000001 0.00008291
22 Yes 17 0.00000001 0,00009000
23 Yes 7 0.00000001 0.00009019
24 Yes 17 0.00000001 0.00008206
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25 Yes 17 0.00000001 £.00008809
26 Yes 17 0.0000000% 0.00008815
27 Yes 15 0.00012714 0.00005261
28 Yes 16 0.00000001 0.00014827
29 Yes 16 0.00000001 0.00013275
30 Yas 15 0.00012720 0.00007856
3 Yes 17 0.0000000% 0.00008298
32 Yes 16 0.00000001 0.00013767
33 Yes 15 0.00012726 0.00006307
34 Yes 16 0.00000001 0.00013853
35 Yes 17 0.0000000% 0.00008226
36 Yes 15 0.00012720 0.00007857
37 Yes 16 0.00000001 0.00013182
38 Yes 17 0.00000001% 0.00007913
B ~ Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tift Twist
No. Deflection Load
ft in Comb. e .
L1 148 - 117.25 31.058 33 1.8425 0.0073
L2 120.75 - 97.25 20.905 33 1.6480 0.0034
L3 97.25- 80.75 13.579 33 1.2841 0.0018
L4 B5-40 10,467 33 1.1401 0.0015
L5 45-13.25 3.008 33 0.6083 0.0006
L& 13.25-12.75 0.260 33 0.1887 0,0002
L7 12.75- 53333 0.241 33 0.1827 0,0002
L8 5.3333-4.75 0.041 33 0.0742 0.0001
L9 475-0 0.033 33 0.0661 0.0001
Critical Deflections and Radius of Curvature - Service Wind B
= Elevation Appurtenance Gov. Deflection it Twist Radius of
Load Curvature
fl Comb. in ° ° ft
150.0000 APXVSPP18-C-AZ0 w/ Mount 33 31.059 1.8425 0.0073 23506
Pipe
148.0000 Platfarm Mount [LP 401-1] 33 31.058 1.8425 0.0073 23506
1405.0000 (2) 7770.00 w/ Mount Pipe 33 27.985 1.8060 0.0060 14681
130.0000 {2} LPA-80680/6CF w/ Mount 33 24,223 1.7426 0.0045 6529
Pipe
100.8000 Side Arm Mount [SO 701-1] 33 14.344 1.3235 0.0018 3511
Maximum Tower Deflections - Design Wind |
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° -
L1 148 - 117,25 79.159 g 4.6830 0.0187
L2 120.75 - 87.25 53.332 8 42007 0.0086
L3 97.25 - 80.75 34,662 8 3.2770 0.0047
L4 85 - 40 26.722 8 2.9104 0.0037
L5 45-13.25 7.684 10 1.5566 0.0015
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