RO binson EH: COIQ KENNETH C. BALDWIN

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

Direct (860) 275-8345

Also admitted in Massachusetts

March 16, 2017

Melanie A. Bachman, Esq.
Executive Director/Staff Attorney
Connecticut Siting Council

10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
426 River Road, Willington, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 83-foot level on an existing 110-foot tower at 426 River Road in Willington,
Connecticut (the “Property”). The tower is owned by Crown Castle (“Crown”). The Council
approved Cellco’s use of this tower in 2016 (PE1133-VER-20150327). Cellco now intends to
replace two (2) remote radio heads (“RRHs”) with two (2) newer model RRHs on the tower.
Included in Attachment 1 are specifications for Cellco’s replacement RRHs.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Christina B. Mailhos, First
Selectman of the Town of Willington; Susan Yorgensen, Willington Planning-Zoning/Wetlands
Agent; the Willington Fire Department, the Property owner; and Crown, the tower owner.

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

1. The proposed modifications will not result in an increase in the height of the

existing structure. Cellco’s replacement RRHs will be installed on its existing platform at the
83-foot level on the tower.
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2. The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

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

4. The operation of the replacement antennas will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC)
safety standard. A General Power Density table for Cellco’s modified facility is included in
Attachment 2.

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

6. The tower and its foundation can support Cellco’s proposed modifications. (See
Structural Analysis Report included in Attachment 3).

A copy of the Willington parcel map and property owner information is included in
Attachment 4.

For the foregoing reasons, Cellco respectfully submits that the proposed modifications to
the above-referenced telecommunications facility constitutes an exempt modification under
R.C.S.A. § 16-505-72(b)(2).

Sincerely,
Enclosures
Copy to:

Z/ \ =
{enneth . Baldwin
Christina B. Mailhos, First Selectman

Susan Yorgensen, Planning-Zoning/Wetlands Agent
Willington Fire Department

Crown

Tim Parks
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The Alcatel-Lucent B66a Remote Radio Head 4x45 is the newest addition of Remote Radio
Head to the extended product line of Alcatel-Lucent’s distributed Base Station solutions,
aimed at facilitating smooth RF site acquisition and related civil engineering. Its operational
range covers beyond that of B4 (AWS) and B10 (AWS+).

Supporting 2Tx/4Tx MIMO and 2-way/4-way Rx diversity, the Alcatel-Lucent B66a
RRH4x45 allows operators to have a compact radio solution to deploy LTE in the 2100 band
(3GPP band 4, 10, and 66), providing them with the means to achieve high capacity, high
quality, high reliability, large instantaneous bandwidth, and high
coverage with minimum site requirements.
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The Alcatel-Lucent B66a RRH4x45 product has four transmit RF paths,
offering the possibility to select, via software only, 2Tx or 4Tx
MIMO configurations with either 2x90W or 4x45W RF output power.
It also supports 4-way Rx diversity at the 70 MHz instantaneous
bandwidth.

ARG

The Alcatel-Lucent B66a RRH4x45 is a compact (near zero-footprint) solution and
operates noise free, simplifying negotiations with site property owners and
minimizing environmental impacts.

Its compactness and slim design makes the Alcatel-Lucent B66a RRH4x45 easy
to install close to the antenna: operators can therefore locate this Remote Radio
Head where RF design conditions are deemed ideal, minimizing trade-offs
between available sites and RF optimum sites, together with reducing the RF
feeder needs and installation costs.

FEATURES

Supporting LTE in 2110 - 2180 MHz band/DL, 1710-1780MHz/UL (3GPP band 4, 10, and 66a)

LTE 2Tx or 4Tx MIMO (SW selectable)

Configuration: 2T2R/2T4R/4T4R

Output power: Up to 2x90W or 4x45W (SW configurable)
70MHz LTE carrier with 4Rx Diversity T4R or 2T4R

Convection-cooled (fan-less) [

% Kl
o Supports AISG 2.0 ALD devices (RET, TMA) through RS485 or RF ports X X | T
KA iR
BENEFITS X x A
i XK LA
. Compact to reduce additional footprint when adding LTE in AWS 1-3 band (X xI
e Selection of MIMO configuration (2Tx or 4Tx) by software only ] | ‘ ” - £
«  Improves downlink spectral efficiency through 4Tx MIMO Can be switched between
e  Increases LTE coverage thanks to 4Rx diversity capability and best in class Rx Jumpers {short distance) modes via SW wlo site visit

sensitivity
o Flexible mounting options: Pole or Wall

.........................................................A|cate|.|_ucent @



TECHNICAL SPECIFICATIONS

4 duplexed (elther 4T4R or 2T4R selectable by SW)

AWS 1-3, B4/B6ba
DL: 2110-2180 MHz / UL: 1710-1780 MHz

70 MHz - 4 LTE MIMO carriers (in 70 MHz occupied bandwidth)

5,10, 15, 20 MHz

2x90W or 4x45W (selectable by SW)

2 dB typlcal (<2.5 dB max) — 2 or 4 way Rx diversity
-104.5 dBm maximum

655%299x182 (25.8x11.8x7.2) (with solar shield)

640x290x160 (25.2x11.4x6.3) (without solar shield)
35.5 (with solar shield)
29.7 (without solar shield)

25.8kg (56.81b) (with solar shield)

Nominal: 48V, -40.5 to -57V at full performance, -38 to -57V with relaxation on power
consumption

- 750W typical @100% RF load (in 2Tx or 4Tx mode); Add 58W for 2A*29V for AISG

-40°C (-40°F) /+55°C (+131°F)

ULSOE Type 4 Enclosure

250N (561b) Frontal/150N (341b) Lateral

4 ports 4.3-10 female (50 ohms)

VSWR < 1.5

2 CPRI ports (HW ready for Rate 7, 9.8 Gbps)
SFP: SMDF (HW supports also SMSF and MMDF)
1 AISG 2.0 output (RS485)

Integrated Smart Blas Tees (x2)

4 external alarms (1 connector)

1 DC connector (2 pins)

Pole and wall mounting

3GPP 36.141 / 3GPP 36.113 / GR-487 / GR-1089-CORE / GR-3108-CORE / UL 60950-1 / FCC
Part 27 / FCC Part 15 / GR-3178-CORE

www.alcatel-lucent.com Alcalel, Lucent, Alcalel-Lucenl and the Alcalel-Lucenl

logo are trademarks of Alcatel-Lucent. All other rademarks are Lhe property of their
respeclive owners. The informalion presenled is subject lo change without nolice.
Alcalel-Lucenl no responsibilily for i ies conlained herein.

Copyright © 2016 Alcatel-Lucent. All Rights Reserved

B66A RRH4x45
ALCATEL-LUCENT DATA SHEET REVO0.1 — FEBRUARY 2016
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[ ]
Date: October 19, 2016 JACO Bs

Timothy Howell Jacobs Engineering Group, Inc.
Crown Castle 5449 Bells Ferry Rd

3530 Toringdon Way Suite 300 Acworth, GA 30102

Charlotte, NC 28277 (770) 701-2500

Subject: Structural Analysis Report

Carrier Designation: Verizon Wireless Co-Locate

Carrier Site Number: 282810

Carrier Site Name: Willington West, CT
Crown Castle Designation: Crown Castle BU Number: 841301

Crown Castle Site Name: WILLINGTON-RIVER RD

Crown Castle JDE Job Number: 394955

Crown Castle Work Order Number: 1314690

Crown Castle Application Number: 360342 Rev. 0
Engineering Firm Designation: Jacobs Engineering Group Inc. Project Number: 1314690
Site Data: 426 RIVER ROAD, WILLINGTON, Tolland County, CT

Latitude 47° 53 26.72", Longitude -72° 17’ 21.77"
110 Foot - Monopole Tower

Dear Timothy Howell,

Jacobs Engineering Group Inc. 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 959210, in
accordance with application 360342, 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:

LC5: Existing + Proposed Equipment Sufficient Capacity
Note: See Table | and Table il for the proposed and existing loading, respectively.

The analysis has been performed in accordance with the 2016 Connecticut State Building Code based upon an
ultimate 3-second gust wind speed of 125 mph converted to a nominal 3-second gust wind speed of 97 mph per
Section 1609.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of Section
1609.1.1. Exposure Category C and Risk Category Il were used in this analysis.

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

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

““mumm,,,

Structural analysis prepared by: \“Q‘O\" ONNG'% Reviewed by:

% Sy

Miguel E. Maayo ll|
Structural Engineer

No.28955 ‘oS  Matthew E. Watkins, P.E., LEED"
CENS?*Q"‘ QQ, S Project Engineer

v .
. 3
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Project Number 1314690, Application 360342, Revision 0 Page 2
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110 Ft Monopole Tower Structural Analysis CCI BU No 841301
Project Number 1314690, Application 360342, Revision 0 Page 3

1) INTRODUCTION

This tower is a 110 ft Monopole tower mapped by ADP Structural & Welding in May of 2011. The original
design code and wind speed are unknown.

The tower has been modified per reinforcement drawings prepared by GPD, in June of 2012. Modifications
consist of shaft reinforcement and base plate stiffeners.

This tower has been modified per reinforcement drawings prepared by AeroSolutions, in January of 2015.
Modifications consist of additional anchor rods and shaft reinforcement.

2) ANALYSIS CRITERIA
The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind

speed of 97 mph with no ice, 50 mph with 1 inch ice thickness and 60 mph under service loads and exposure
category C.

Table 1 - Proposed Antenna and Cable Information

Center
. o Number Number| Feed
T:‘t';t;a? Elelz::t? o of Malr\lTlthI::It‘:rer Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
830 | 830 2 alcatel lucent |  BB6ARRH4X45 | - | - -

Table 2 - Existing Antenna and Cable Information

- Ce_nter Number Number F?ed
Mountin Line Antenna Line
Level (fts)] Elevation |, O | Manufacturer CELERIELIE ofFeed| size tlos

(ft) _ (in)
| 2 kmyv . AM-X-CD-16-65-QOT-RET
_ communications w/ Mount Pipe
' 6 . powerwave | P65-15-XLH-RR w/ Mount |
50 | | technologies | Pipe :
L | powerwave P65-16-XLH-RR w/ Mount 1 3/8
1100 | . | technologies | Pipe | 2 3/4 ‘ 1
owerwave 12 7/8
| 6 ! tzchnologies TT19-08BP111-001 | |
1110 6 | ~ ericsson I_ _R_RUS 11 |
. ' 1 | raycap DC6-48-60-18-8F |
. 110.0 1 | towermounts | Platform Mount [LP 712-1] |
| 102.0 | 2 | dapa 482128 w/ Mount Pipe '
100.0 ' 1000 | 1 | tower mounts | Platform Mount [LP 712-1] 4 e !
' 2 | alcatel lucent RRH2X60-AWS [ = | =« T 2
2 | alcatellucent |  B13 RRH4X30-4R |
2 alcatel lucent RRH2X60-PCS
83.0 83.0 4 andlew SBNHH-1 EI)D§5A w/ Mount 2 1-5/8 1
ipe
2 rfs celwave |  DB-T1-6Z-8AB-0Z
2 tower mounts Pipe Mount [PM 702-1]

tnxTower Report - version 7.0.7.0




October 19, 2016

110 Ft Monopole Tower Structural Analysis CCI BU No 841301
Project Number 1314690, Application 360342, Rews:on 0 Page 4
Center Feed
. ; Number Number| |, .
Mounting Line Antenna Line
: of Antenna Model of Feed : Note
Level (ft) | Elevation T Manufacturer Lines S_lze
(ft) (in)
740 | 1 decibel _ DB810M-XC |
720 | 1| dapa | 48212S w/ Mount Pipe
690 [———— — 3 1/2 1
| 710 1 decibel DB201-F
| 69.0 1 tower mounts  |Side Arm Mount [SO 201-1]
Notes: o T
1) Existing Equipment
2) Equipment to be removed; Not considered in this analysis
Table 3 - Design Antenna and Cable Information
Center
. . Number Number| Feed
“l’_I:\L/I:It;?ts)’ Eleld:;on of Maﬁ?:tf‘;';?:rer e A A LR
(ft) Antennas Lines |[Size (in)
| - - Unknown -
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
4 GEOTECHNICAL REPORTS |  WHI - | 4710168 CCISITES
4-TOWER FOUNDATION "
DRAWINGS/DESIGN/SPECS | S : 2 e EEISITES
" 4-TOWER MANUFACTURER | ) e [ . . -
DRAWINGS ] ADP”StructuraI &_Weldlng _5113552_ CCISITES
" 4-TOWER REINFORCEMENT
] _D@IGN/DRAWINGSE)AJA_ GPD 49451?1 CCISITES
4-TOWER REINFORCEMENT | .
DESIGN/DR_AVﬂNGS/DATA AeroSolutions 5537030 C_CISITES
4-POST MODIFICATION FDH Velocitel Engineering
INSPECTION Innovation _ _ e bl
4-POST MODIFICATION FDH Velocitel Engineering
INSPECTION Innovation 5864402 CCISITES
4-STRUCTURAL ANALYSIS .
REPORT AeroSolutions 5729966 CCISITES

3.1) Analysis Method

tnxTower (version 7.0.7.0), 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.

tnxTower Report - version 7.0.7.0
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110 Ft Monopole Tower Structural Analysis CCI BU No 841301
Project Number 1314690, Application 360342, Revision 0 Page 5

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) The following material grades were assumed based on previous experience with similar towers:
Pole Shaft A572-65, Base Plate A572-60, Anchor Rods A615-75, Concrete f'¢ 3 ksi, and Rebar
Yield Strength 60 ksi.

5)  The existing reinforcement was installed per the referenced documents.

This analysis may be affected if any assumptions are not valid or have been made in error. Jacobs

Engineering Group Inc. should be notified to determine the effect on the structural integrity of the

tower.

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Elevation | Component . " % Pass /
(Ft) Type Size Critical Element Capacity Fail
~ 110-105 Pole | TP13.901x13.051x0.1875 ___Pole ~ 21.8% Pass
105 - 100 Pole TP14.751x13.901x0.1875 ___Pole 346% | Pass
~100-95 Pole | TP15.941x14.751x0.1875 [ ~ Pole | 513% | Pass
- 95-90 Pole TP16.114x15.226x0.25 | ~ Pole | 50.9% Pass |
90-85 |  Pole TP17.002x16.114x0.25  Pole | 589% | Pass
85-80 Pole | TP17.89x17.002x0.25 Pole 67.3% Pass
 80-78.75 Pole TP18.112x17.89x0.25 Pole | 694% | Pass
78.75 -
785 | Pole+Reinf. | TP18.156x18.112x0.55 | Reinf. 6 Tension Rupture | 59.3% | Pass |
78.5-73.5 | Pole + Reinf. | TP19.044x18.156x0.5375 | Reinf. 6 Tension Rupture | 67.3% | Pass
73.5-68.5 | Pole + Reinf. | TP19.932x19.044x0.5125 | Reinf. 6 Tension Rupture | 74.7% | Pass
68.5 -
~ 64.25 | Pole + Reinf. TP20.686x19.932x0.5 | Reinf. 6 Tension Rupture 80.9% | Pass
| 64.25-64 | Pole + Reinf. | TP20.731x20.686x0.775 | Reinf. 1 Tension Rupture 62.3% | Pass
64-59 | Pole + Reinf. | TP21.619x20.731x0.75 | Reinf. 1 Tension Rupture | 67.8% | Pass
59-56.5 | Pole + Reinf. | TP22.063x21.619x0.725 | Reinf. 1 Tension Rupture | 70.4% | Pass
56.5 -
56.25 Pole + Reinf. | TP22.107x22.063x0.975 | Reinf. 1 Tension Rupture | 55.3% | Pass
56.25 - [
51.25 Pole + Reinf. | TP22.995x22.107x0.925 | Reinf. 1 Tension Rupture | 59.3% Pass
51.25 -
4956 Pole + Reinf. | TP24.016x22.995x0.9125 | Reinf. 1 Tension Rupture | 60.6% Pass
49.5-44.5 | Pole + Reinf. | TP23.709x22.806x0.725 | Reinf. 5 Tension Rupture | 63.2% Pass
445-39.5 | Pole + Reinf. | TP24.613x23.709x0.7125 | Reinf. 5 Tension Rupture . 66.0% ‘ Pass
39.5- '
37.25 Pole + Reinf. | TP25.019x24.613x0.7 Reinf. 5 Tension Rupture | 67.1% Pass
37.25-37 | Pole + Reinf. | TP25.065x25.019x0.7 Reinf. 2 Tension Rupture | 65.7% Pass
| 37-34.25 | Pole + Reinf. | TP25.562x25.065x0.6875 | Reinf. 2 Tension Rupture 67.0% Pass
| 34.25-34 | Pole + Reinf. | TP25.607x25.562x0.5125 | Pole 77.7% Pass

tnxTower Report - version 7.0.7.0
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110 Ft Monopole Tower Structural Analysis CCI BU No 841301
Project Number 1314690, Application 360342, Revision 0 Page 6
34-33.75 | Pole + Reinf. | TP25.652x25.607x0.5125 Pole 77.8% Pass
33.75 -

33.5 Pole + Reinf. | TP25.697x25.652x0.725 | Reinf. 4 Tension Rupture 62.3% Pass
33.56-28.5 | Pole + Reinf. TP26.601x25.697x0.7 Reinf. 4 Tension Rupture 64.4% Pass
28.5-23.5 | Pole + Reinf. | TP27.504x26.601x0.6875 | Reinf. 4 Tension Rupture 66.4% Pass
23.5-18.5 | Pole + Reinf. | TP28.408x27.504x0.675 | Reinf. 4 Tension Rupture 68.1% Pass
18.5-13.5 | Pole + Reinf, | TP29.311x28.408x0.6625 | Reinf. 4 Tension Rupture 69.7% Pass

13.5-85 Pole + Reinf. | TP30.215x29.311x0.6375 | Reinf. 4 Tension Rupture 71.2% Pass
8.5-3.5 Pole + Reinf. | TP31.119x30.215x0.6375 | Reinf. 4 Tension Rupture 72.5% Pass
3.5-0 Pole + Reinf. | TP31.751x31.119x0.625 | Reinf. 4 Tension Rupture | 73.3% | Pass
| Summary |
- Pole 77.8% Pass
~ Reinforcement 80.9% Pass
__ | - S Overall ~ 809% | Pass
Table 6 - Tower Component Stresses vs. Capacity — LC5
Notes Component Elevation (ft) % Capacity Pass / Fail
. 1 | AnchorRods | 0 | 477 ) . Pass |
Anchor Rod Sleeve
| 1 Pipe 0 ) 50.1 Ifass
1 Base Plate i 0 ) 54.6 Pass _
Base Foundation
_1 | Soail Interaction | 0 N e Pass
Structure Rating (max from all components) = 80.9%

Notes:

1) See additional documentation in “Appendix C — Additional Calculations" for calculations supporting the % capacity

consumed.

4.1) Recommendations

The tower and its foundation have sufficient capacity to carry the existing and proposed loads. No
modifications are required at this time.

tnxTower Report - version 7.0.7.0
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110 Ft Monopole Tower Structural Analysis CCI BU No 841301
Project Number 1314690, Application 360342, Revision 0 Page 7
APPENDIX A
TNXTOWER OUTPUT

tnxTower Report - version 7.0.7.0



secuon

17.000

49500

49.500

Length (ft)

18

18

Number of Sides

0,188

0.250

0313

Thickness (in)

2,000

4.000

Socket Length (ft)

13.051

15.226

22 806

Top Dia (in)

15.941

24.018

31.751

Bot Dia (in)

A572-65

Grade

05

26

45

78

Weight (K)

1100 ft

93.01ft

45.5 fl

00f

DESIGNED APPURTENANCE LOADING

TYPE | ELEVATION | TYPE | ELEVATION |
(2) P65-15-XLH-RR w/ Mount Pipe 110 (2) 6'x 2" Mount Pipe 100
[2} PBS-ISKLHvﬁR w/ Mount Pipe 110 |6 x 2" Mount Pipe 100
(2) P65-15-XLH-RR w/ Mounl Pipe 110 Transition Ladder 100
P65-16-XLH-RR w/ Moun! Pipe 10 {2) SBNHH-1D65A w/ Mount Pipe 83
AM-X-CD-16-65-00T-RET w/ Mounl 110 ' (2) SBNHH-1D65A w/ Mount Pipe ‘83
Pipe | |DB-T1-6Z-8AB-0Z 8
AM-X-CD—16—65—00T—RET wi Mounl 110 DB-T1-62-8AB-0Z 83
Fipe 'B13 RRH4X30-4R a3
DC6-48-60-18-8F 110 T3 RREO0IR 5
(2).RRUS 11 {110 RRH2X60-PCS ‘8
|2 RRUS 11 10 RRH2X60-PCS &3
(2) RRUS 11 110 B66A RRH4X45 ‘83
(2) TT18-08BP111-001 10 [ e RRFAXES Tea
(2) TT19-08BP111-001 110 T-Arm Mount [TA 702-1] o
(2) TT19-08BP111-001 110 T Mount [TA702-1) =
_Plalform Mount [LP 712-1] _110 DB201-F a9
&' x 2" Mounl Pipe | 110 DBB1OM-XC -59
i 2* Mounl Eigm 10 482125 wi Mount Pipe 68
Sx.2_Mounl Eipe 10 Side Arm Mount [SO 201-1] 68
iranslion Ladder ne 12' Horizontal x 4" HSS 69
482125 w/ Mount Pipe 100 72" Anlenna Maunt Pipe &0
482128 w/ Mount Pipe 100 752" Antenna Moun Pipo ‘a8
Piatform Mount [LP 712-1] 100 752" Antenna Mount Piﬁe &9
6' x 2 Mount Pipa 100
B MATERIAL STRENGTH .
GRADE | Fy | Fu | GRADE | Fy Fu ]
A572-65 65ksi B0ksi B
TOWER DESIGN NOTES
1. Tower is located in Tolland County, Connecticut.
2. Tower designed for Exposure C to the TIA-222-G Standard.
3. Tower designed for a 97.000 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50.000 mph basic wind with 1.00 in ice. Ice is considered to

increase in thickness with height.

. Tower Structure Class Il.

~N® »

. Deflections are based upon a 60.000 mph wind.

. Topographic Category 1 with Crest Height of 0.000 ft

5449 Bells Ferry Rd

Acworth, GA 30102
Phone: (770) 701-2500
FAX: (770) 701-2501

Jacobs Engineering Group, Inc.|*” WILLINGTON-RIVER RD

Project: BU#841301 WO#1314690
Client: Crown Castle

Code: TIA-222-G
Path:

Dete 10719116

Rrawn by Miguel Maayo Il

App'd:
Scale: N
Dwg No. |
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DESIGNED APPURTENANCE LOADING

110.0 fl
TYPE [ ELEVATION | TYPE [ ELEVATION |
(2) P65-15-XLH-RR w/ Mount Pipe 110 (2)6'x 2" Mount Pipe 100
105.0 fl (2) P65-15-XLH-RR w/ Mount Pipe 110 8 x 2" Mounl Pipe 100
(2) P65-15-XLH-RR w/ Mount Pipe 110 Transilion Ladder 100
P65-16-XLH-RR w/ Mount Pipa 110 (2) SBNHH-1065A w/ Mounl Pipe 83
10010if AM-X-CD-16-65-00T-RET w/ Mount 110 (2) SBNHH-1D65A w/ Mounl Pipe 83
' o= e =] Pipe DB-T1-6Z-8AB-0Z 83
AM-X-CD-16-65-00T-RET w/ Mounl 110 |DB-T1-62-8AB-0Z 83
Pipe B13 RRH4X30-4R 83
Des4s-A0 AR A 10 B13 RRH4X30-4R 83
9301 (2)RRUE1 {110 RRH2X60-PCS 83
(2) RRUS 11 j 110 RRH2X60-PCS 83
200 (2)RRUS 11 10 B66A RRHAX45 83
(2) TT19-08BP111-001 110 SR RRIAXGS Taa
(2) TT19-08BP111-001 110 T-Arm Mount [TA 702.1] 33
(2) TT19-08BP111-001 110 T-Arm Mount [TA 702-1] B
8500 Platform Mount [LP 712-1] 110 T o
6' x 2" Mount Pipe 110 DBEB10M-XC ‘69
6 x 2" Mount Pips 1o 48212S wi Mount Pipe 69
s0.0ft 6 x 2 Mount Pipe {10 Side Arm Mount [SO 201-1) 69
788 Transition Ladder 110 12' Horizontal x 4" HSS ‘&9
48212S w/ Mounl Pipe 100 7%2" Antenna Mount Pipe 69
482128 w/ Mount Pipe 100 :7,)(2,, Antehna Mount Pipe .69
735 | Platform Mount [LP 712-1] 100 7'x2" Antenna Mount Pipe 62
| 6'x 2" Mount Pipa 100
. ~ MATERIAL STRENGTH -
 GRADE Fy | Fu [ GRADE | Fy [ Fu 1
A572-65 65 ksi 80 ksi
64.3 M
TOWER DESIGN NOTES
1. Tower is located in Tolland County, Connecticut.
5901t 2, Tower designed for Exposure C to the TIA-222-G Standard.
56.5 3. Tower designed for a 97.000 mph basic wind in accordance with the TIA-222-G Standard.
a 4. Tower is also designed for a 50.000 mph basic wind with 1.00 in ice. Ice is considered to
increase in thickness with height.
5. Deflections are based upon a 60.000 mph wind.
5131 6. Tower Structure Class il.
7. Topographic Category 1 with Crest Height of 0.000 ft
455 ft h !1
395 ft
373t
3431
285t
ALL REACTIONS
- ARE FACTORED
AXIAL
51K
185t
SHEAR MOMENT
6K J v 475 kip-ft
1351
TORQUE 1 kip-ft
50,000 mph WIND - 1.000 in ICE
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Tower Input Data

There is a pole section.

This tower is designed using the TIA-222-G standard.

The following design criteria apply:
1) Tower is located in Tolland County, Connecticut.
2) Basic wind speed of 97.000 mph.

3) Structure Class Il.

4) Exposure Category C.

5) Topographic Category 1.

6) Crest Height 0.000 ft.

7)  Nominal ice thickness of 1.000 in.

8) Ice thickness is considered to increase with height.
9) Ice density of 56.000 pcf.

10) A wind speed of 50.000 mph is used in combination with ice.

11y Temperature drop of 50.000 °F.

12) Deflections calculated using a wind speed of 60.000 mph.
13) A non-linear (P-delta) analysis was used.

14) Pressures are calculated at each section.

15) Stress ratio used in pole design is 1.

16) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not

considered.

Options

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

v Use Code Stress Ratios

v Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile

Include Bolts In Member Capacity

Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg

Use Diamond Inner Bracing (4 Sided)

SR Members Have Cut Ends
SR Members Are Concentric

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/t
Retension Guys To Initial Tension
Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.

2 2

L L 2

Autocalc Torque Arm Areas

Add IBC .6D+W Combination

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
Treat Feed Line Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules
Calculate Redundant Bracing Forces
Ignore Redundant Members in FEA
SR Leg Bolts Resist Compression
All Leg Panels Have Same Allowable
Offset Girt At Foundation

v Consider Feed Line Torque

Include Angle Block Shear Check
Use TIA-222-G Bracing Resist.
Exemption
Use TIA-222-G Tension Splice
Exemption

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

Tapered Pole Section Geometry

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

L1 110.000- 5.000 0.000 18 13.051 13.901 0.188 0.750 A572-65
105.000 (65 ksi)

L2 105.000- 5.000 0.000 18 13.901 14.751 0.188 0.750 A572-65
100.000 (65 ksi)

L3 100.000- 7.000 2.000 18 14.751 15.941 0.188 0.750 A572-65
93.000 (65 ksi)

L4 93.000-90.000 5.000 0.000 18 15.226 16.114 0.250 1.000 A572-65
(65 ksi)

L5 90.000-85.000 5.000 0.000 18 16.114 17.002 0.250 1.000 A572-65
(65 ksi)

L6 85.000-80.000 5.000 0.000 18 17.002 17.890 0.250 1.000 A572-65
(65 ksi)

tnxTower Report - version 7.0.7.0
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110 Ft Monopole Tower Structural Analysis CCI BU No 841301
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Section Elevation Section Splice Number Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness Radius
ft ft ft Sides ji in in
L7 80.000-78.750 1.250 0.000 18 17.890 18.112 0.250 1.000 A572-65
(65 ksi)
L8 78.750-78.500 0.250 0.000 18 18.112 18.156 0.550 2.200 A572-65
(65 ksi)
L9 78.500-73.500 5.000 0.000 18 18.156 19.044 0.537 2.150 A572-65
(65 ksi)
L10  73.500-68.500 5.000 0.000 18 19.044 19.932 0.512 2.050 A572-65
(65 ksi)
L11  68.500-64.250 4.250 0.000 18 19.932 20.686 0.500 2.000 A572-65
(65 ksi)
L12  64.250-64.000 0.250 0.000 18 20.686 20.731 0.775 3.100 A572-65
(65 ksi)
L13  64.000-59.000 5,000 0.000 18 20.731 21.619 0.750 3.000 A572-65
(65 ksi)
L14  59.000-56.500 2.500 0.000 18 21.619 22.063 0.725 2,900 A572-65
(65 ksi)
L15  56.500-56.250 0.250 0.000 18 22.063 22.107 0.975 3.900 A572-65
(65 ksi)
L16  56.250-51.250 5.000 0.000 18 22.107 22.995 0.925 3.700 A572-65
(65 ksi)
L17  51.250-45.500 5.750 4.000 18 22.995 24,016 0.912 3.650 A572-65
(65 ksi)
L18  45.500-44.500 5.000 0.000 18 22.806 23.709 0.725 2.900 A572-65
(65 ksi)
L19  44.500-39.500 5.000 0.000 18 23.709 24613 0.713 2.850 A572-65
(65 ksi)
L20  39.500-37.250 2.250 0.000 18 24,613 25.019 0.700 2.800 A572-65
(65 ksi)
L21  37.250-37.000 0.250 0.000 18 25.019 25.065 0.700 2.800 A572-65
(65 ksi)
L22  37.000-34.250 2.750 0.000 18 25.065 25.562 0.688 2.750 A572-65
(65 ksi)
L23  34.250-34.000 0.250 0.000 18 25.562 25.607 0.512 2.050 A572-65
(65 ksi)
L24  34.000-33.750 0.250 0.000 18 25.607 25.652 0.512 2.050 A572-65
(65 ksi)
L25  33.750-33.500 0.250 0.000 18 25.652 25.697 0.725 2,900 A572-65
(65 ksi)
L26  33.500-28.500 5.000 0.000 18 25.697 26.601 0.700 2.800 A572-65
(65 ksi)
L27  28.500-23.500 5.000 0.000 18 26.601 27.504 0.688 2,750 A572-65
(65 ksi)
L28  23.500-18.500 5.000 0.000 18 27.504 28.408 0.675 2,700 A572-65
(65 ksi)
L29  18.500-13.500 5.000 0.000 18 28.408 29.311 0.662 2.650 A572-65
(65 ksi)
L30 13.500-8.500 5.000 0.000 18 29.311 30.215 0.637 2.550 A572-65
(65 ksi)
L31 8.500-3.500 5.000 0.000 18 30.215 31.119 0.637 2.550 A572-65
(65 ksi)
L32 3.500-0.000 3.500 18 31.119 31.751 0.625 2.500 A572-65
(65 ksi)
Tapered Pole Properties
Section Tip Dia. Area / r C I/C J Q w wrt
in ] in* in in in’ in* in’ in
L1 13.252 7.655 160.038 4.567 6.630 24.139 320.287 3.828 1.967 10.491
14.115 8.161 193.906 4.868 7.062 27.459 388.067 4.081 2117 11.288
L2 14.115 8.161 193.906 4,868 7.062 27.459 388.067 4.081 2117 11.288
14.979 8.667 232.243 5.170 7.494 30.993 464.792 4.334 2.266 12.086
L3 14,979 8.667 232.243 5.170 7.494 30.993 464.792 4.334 2.266 12.086
16.187 9.375 293.952 5.592 8.098 36.299 588.291 4.689 2476 13.203
L4 15.822 11.883 336.722 5.316 7.735 43.533 673.888 5.943 2.240 8.959
16.362 12.588 400.233 5.632 8.186 48.893 800.992 6.295 2.396 9.584
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Project Number 1314690, Application 360342, Revision 0 Page 11
Section  Tip Dia. Area / r C I/C J nQ w wit
in in® in* in in in® in* in” in

LS 16.362 12.588 400.233 5.632 8.186 48.893 800.992 6.285 2.396 9.584
17.264 13.293 471.265 5.947 8.637 54.564 943.151 6.648 2.552 10.209
L6 17.264 13.293 471.265 5.947 8.637 54.564 943.151 6.648 2.552 10.209
18.166 13.997 550.241 6.262 9.088 60.546  1101.207 7.000 2,709 10.834
L7 18.166 13.997 550.241 6.262 9.088 60.546  1101.207 7.000 2.709 10.834

18.391 14173 §71.276 6.341 9.201 62.091 1143.303 7.088 2.748 10.991
L8 18.391 30.657  1194.537 6.234 9.201 129.831 2390647  15.332 2.220 4.036
18.436 30.735  1203.619 6.250 9.223 130.498 2408.822 15.370 2.227 4.05

L9 18.436 30.058 1178.772 6.255 9.223 127.804 2350.084 15.032 2.249 4.185
19.338 31572  1366.115 6.570 9.674 141.211  2734.027 15.789 2.406 4.476
L10 19.338 30.145  1307.861 6.579 9.674 135.189 2617.442  15.075 2.450 4.78
20.239 31.589  1504.999 6.894 10.125 148.637 3011978  15.797 2.606 5.085
L11 20.239 30.838  1471.129 6.898 10.125 145292 2944193  15.422 2.628 5.256
21.006 32.036  1649.280 7.166 10.509 166.944  3300.731 16.021 2.761 5.522
L12 21.006 48979  2453.325 7.069 10.509 233.456 4909.878  24.494 2.277 2.938
21.051 49.088  2469.771 7.084 10.531 234518 4942792  24.549 2.285 2.948
L13 21.051 47.564  2399.095 7.093 10.531 227.807 4801.346  23.787 2.329 3.106
21.952 49.678  2733.339 7.408 10.982 248.886 5470.275 24.844 2.485 3.313
L14 21.952 48.080  2651.735 7.417 10.982 241.455 5306.960 24.044 2.529 3.488
22.403 49.101  2824.380 7.575 11.208 252.001 5652.477  24.555 2.607 3.596
L15 22.403 65.259  3666.355 7.486 11.208 327.124 7337.535  32.636 2.167 2.223
22.448 65.396  3689.560 7.502 11.230 328.534 7383.974  32.704 2175 2.231
L16 22.448 62.189  3525.257 7.520 11.230 313.903 7055.152  31.101 2.263 2.446
23.350 64.796  3987.397 7.835 11.681 341.345 7980.042  32.404 2419 2.615
L17 23.350 63.957  3940.201 7.839 11.681 337.305 7885.587  31.984 2441 2.675
24.386 66.914  4512.431 8.202 12.200 369.868 9030.800  33.463 2.621 2.872
L18 23.892 50.811  3129.830 7.839 11.585 270.155 6263.778  25.410 2.738 3.776
24.075 52.890 3529.995 8.159 12.044 293.084 7064.635  26.450 2.897 3.996
L19 24.075 52.007  3474.796 8.164 12.044 288.501 6954.165  26.008 2,919 4.097

24.993 54.050  3900.685 8.485 12.503 311.972 7806.502  27.030 3.078 4.32
L20 24.993 563.130 3838.268 8.489 12.503 306.980 7681.586  26.570 3.100 4.428
25.405 54,033  4037.409 8.633 12.710 317.659 8080.131 27.022 3171 4.531
L21 25.405 54.033  4037.409 8.633 12.710 317.659  8080.131 27.022 3471 4.531
25.451 54.133  4059.952 8.649 12.733 318.857 8125.246  27.072 3.179 4.542
L22 25.451 53.194  3993.593 8.654 12,733 313.646  7992.441 26.602 3.201 4.657

25.956 54.278  4242.851 8.830 12,985 326.743 8491.285  27.144 3.289 4.784
L23 25.956 40.747  3230.080 8.892 12.985 248.749 6464.409  20.377 3.597 7.018
26.002 40.820 3247.588 8.908 13.008 249.656 6499.450 20.414 3.605 7.034
L24 26.002 40.820  3247.588 8.908 13.008 249.656 6499450 20.414 3.605 7.034
26.048 40.894  3265.160 8.924 13.031 250.565 6534.617  20.451 3.613 7.049
L25 26.048 6§7.361  4502.863 8.849 13.031 345.545 9011.651 28.686 3.239 4.467
26.094 57.465  4527.391 8.865 13.054 346.817 9060.739  28.738 3.247 4478

L26 26.094 65539 4384.416 8.874 13.054 335.864 8774.600 27.775 3.291 4.701
27.011 57.546  4877.257 9.195 13.513 360.927 9760.931 28.779 3.450 4.928
L27 27.011 56.546  4797.102 9.199 13.513 354.995 9600.515  28.278 3.472 5.05
27.929 68.517 5316.613 9.520 13.972 380.515 10640.221 29.264 3.631 5.281

L28 27.929 57.480  5227.250 9.524 13.972 374119 10461.378 28.746 3.653 5.411
28.846 58.416  5773.373 9.845 14.431 400.063 11554.342 29.714 3.812 5.647
L29 28.846 58.342 5674.124 9.850 14.431 393.185 11355.714  29.177 3.834 5.787
29,764 60.242 6246.731 10.170 14.890 419.520 12501.682 30.127 3.993 6.027
L30 29.764 58.019 6026.756  10.179 14.890 404.747 12061.441 29.015 4.037 6.332
30.681 59.848 6614.640 10.500 15.349 430.944 13237.984 29.930 4.196 6.582
L31 30.681 59.848 6614.640 10.500 15.349 430.944 13237.984 29.930 4.196 6.582
31.599 61.676  7239.563  10.821 15.808 457.963 14488.652 30.844 4.355 6.831
L32 31.599 60.491 7106.346  10.825 15.808 449535 14222.044  30.251 4.377 7.003
32.241 61.746  7557.781 11.050 16.130 468.569 15125.508 30.879 4.488 7.181

Tower Gusset Gusset  Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt  Stitch Boit ~ Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft ft ___in - - - in in in
L1 110.000- 1 1 1
105.000
L2 105.000- 1 1 1
100.000
L3 100.000- 1 1 1
93.000
L4 93.000- 1 1 1

tnxTower Report - version 7.0.7.0
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Tower Gusset Gusset  Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Bolt  Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft f in in in in
90.000
L5 90.000- 1 1 1
85.000
L6 85.000- 1 1 1
80.000
L7 80.000- 1 1 1
78.750
L8 78.750- 1 1 0.901548
78.500
L9 78.500- 1 1 0.899947
73.500
L10 73.500- 1 1 0.921781
68.500
L11 68.500- 1 1 0.92761
64.250
L12 64.250- 1 1 0.873476
64.000
L13 64.000- 1 1 0.877291
59.000
L14 59.000- 1 1 0.894771
56.500
L15 56.500- 1 1 0.838655
56.250
L16 56.250- 1 1 0.857295
51.250
L17 51.250- 1 1 0.860295
45.500
L18 45.500- 1 1 0.899647
44.500
L19 44.500- 1 1 0.896925
39.500
L20 39.500- 1 1 0.904672
37.250
L21 37.250- 1 1 1.05392
37.000
L22 37.000- 1 1 1.06019
34.250
L23 34.250- 1 1 1.21177
34.000
L24 34.000- 1 1 1.21069
33.750
L25 33.750- 1 1 1.00374
33.500
L26 33.500- 1 1 1.01789
28.500
L27 28.500- 1 1 1.01631
23.500
L28 23.500- 1 1 1.01602
18.500
L29 18.500- 1 1 1.01697
13.500
L30 13.500- 1 1 1.03865
8.500
L31 8.500- 1 1 1.02239
3.500
L32 3.500- 1 1 1.03139
0.000
Feed Line/Linear Appurtenances - Entered As Round Or Flat |
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Description Secto Component Placement Total Number Start/En Width or Perimete  Weight
r Type Number Per Row d Diamete r
ft Position r plf
in in
A

PL1.25x3.5-12 A Surface Af 65.500 - 45.500 1 1 0.383 3.500 9.500 0.000
(CaAa) 0.383

PL1.25x3.5-12 B Surface Af 65.500 - 45.500 1 1 0.383 3.500 9.500 0.000
(CaAa) 0.383

PL1.25x3.5-12 o] Surface Af 65.500 - 45.500 1 1 0.383 3.500 9.500 0.000
(CaAa) 0.383

CCI-SFP-06512535 A Surface Af 36.500 - 1.500 1 1 -0.280 6.500 15.500 0.000
(CaAa) -0.280

CCI-SFP-06512535 B Surface Af 36.500 - 1.500 1 1 0.217 6.500 15.500 0.000
(CaAa) 0.217

CCI-SFP-06512535 B Surface Af 36.500 - 1.500 1 1 -0.280 6.500 15.500 0.000
(CaAa) 0.280

CCI-SFP-06512535 C Surface Af 36.500 - 1.500 1 1 0.050 6.500 15.500 0.000
(CaAa) 0.050

CCI-SFP-06512535 A Surface Af 56.500 - 36.500 1 1 -0.280 6.500 15.500 0.000
(CaAa) -0.280

CCI-SFP-06512535 B Surface Af 56.500 - 36.500 1 1 -0.280 6.500 15.500 0.000
(CaAa) -0.280

CCI-SFP-06512535 c Surface Af 56,500 - 36.500 1 1 -0.280 6.500 15.500 0.000
(CaAa) -0.280

CCI-SFP-04510025 A Surface Af 81.500 - 56.500 1 1 -0.280 4500 11.000 0.000
(CaAa) -0.280

CCI-SFP-04510025 B Surface Af 81.500 - 56.500 1 1 -0.280 4.500 11.000 0.000
(CaAa) -0.280

CCI-SFP-04510025 Cc Surface Af 81.500 - 56.500 1 1 -0.280 4.500 11.000 0.000
(CaAa) -0.280

Ty

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow  Component Placement Total Cala Weight
or Shield Type Number
Leg ft e/t Dplf
LDF5-50A(7/8") A No Inside Pole 110.000 - 6.000 12 No Ice 0.000 0.330
1/12" Ice 0.000 0.330
1" Ice 0.000 0.330
FB-L98-002-XXX( 3/8) A No Inside Pole 110.000 - 6.000 1 No Ice 0.000 0.065
1/2" Ice 0.000 0.065
1" Ice 0.000 0.065
WR-VG86ST-BRD( A No Inside Pole 110.000 - 6.000 2 No Ice 0.000 0.584
3/4) 1/2" Ice 0.000 0.584
1" ice 0.000 0.584
2" Flex Conduit A No Inside Pole 110.000 - 6.000 1 No Ice 0.000 0.340
112" Ice 0.000 0.340
1" Ice 0.000 0.340
LDF7-50A(1-5/8") Cc No Inside Pole 100.000 - 6.000 4 No ice 0.000 0.820
1/2" Ice 0.000 0.820
1" Ice 0.000 0.820
HB158-1-08U8-S8J18( B No Inside Pole 83.000 - 6.000 2 No Ice 0.000 1.300
1-5/8) 1/2" Ice 0.000 1.300
1" Ice 0.000 1.300
LDF4-50A(1/2") A No Inside Pole 69.000 - 6.000 3 No Ice 0.000 0.150
1/2" Ice 0.000 0.150
1" Ice 0.000 0.150

Feed Line/Linear Appurtenances Section Areas
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Tower Tower Face Ar Ar CaAa Caha Weight
Sectio Elevation In Face Out Face
n ft lid f f lid K
L1 110.000-105.000 A 0.000 0.000 0.000 0.000 0.028
B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 0.000 0.000 0.000
L2 105.000-100.000 A 0.000 0.000 0.000 0.000 0.028
B 0.000 0.000 0.000 0.000 0.000
(o] 0.000 0.000 0.000 0.000 0.000
L3 100.000-93.000 A 0.000 0.000 0.000 0.000 0.039
B 0.000 0.000 0.000 0.000 0.000
(& 0.000 0.000 0.000 0.000 0.023
L4 93.000-90.000 A 0.000 0.000 0.000 0.000 0.017
B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 0.000 0.000 0.010
L5 90.000-85.000 A 0.000 0.000 0.000 0.000 0.028
B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 0.000 0.000 0.016
L6 85.000-80.000 A 0.000 0.000 1.125 0.000 0.028
B 0.000 0.000 1.125 0.000 0.008
Cc 0.000 0.000 1.125 0.000 0.016
L7 80.000-78.750 A 0.000 0.000 0.938 0.000 0.007
B 0.000 0.000 0.938 0.000 0.003
Cc 0.000 0.000 0.938 0.000 0.004
L8 78.750-78.500 A 0.000 0.000 0.188 0.000 0.001
B 0.000 0.000 0.188 0.000 0.001
c 0.000 0.000 0.188 0.000 0.001
L9 78.500-73.500 A 0.000 0.000 3.750 0.000 0.028
B 0.000 0.000 3.750 0.000 0.013
Cc 0.000 0.000 3.750 0.000 0.016
L10 73.500-68.500 A 0.000 0.000 3.750 0.000 0.028
B 0.000 0.000 3.750 0.000 0.013
Cc 0.000 0.000 3.750 0.000 0.016
L11 68.500-64.250 A 0.000 0.000 3.917 0.000 0.025
B 0.000 0.000 3.917 0.000 0.011
o] 0.000 0.000 3.917 0.000 0.014
L12 64.250-64.000 A 0.000 0.000 0.333 0.000 0.001
B 0.000 0.000 0.333 0.000 0.001
Cc 0.000 0.000 0.333 0.000 0.001
L13 64.000-59.000 A 0.000 0.000 6.667 0.000 0.030
B 0.000 0.000 6.667 0.000 0.013
(6] 0.000 0.000 6.667 0.000 0.016
L14 59.000-56.500 A 0.000 0.000 3.333 0.000 0.015
B 0.000 0.000 3.333 0.000 0.006
C 0.000 0.000 3.333 0.000 0.008
L15 56.500-56.250 A 0.000 0.000 0.417 0.000 0.001
B 0.000 0.000 0.417 0.000 0.001
c 0.000 0.000 0.417 0.000 0.001
L16 56.250-51.250 A 0.000 0.000 8.333 0.000 0.030
B 0.000 0.000 8.333 0.000 0.013
Cc 0.000 0.000 8.333 0.000 0.016
L17 51.250-45.500 A 0.000 0.000 9.583 0.000 0.034
B 0.000 0.000 9.583 0.000 0.015
o] 0.000 0.000 9.583 0.000 0.019
L18 45.500-44.500 A 0.000 0.000 1.083 0.000 0.006
B 0.000 0.000 1.083 0.000 0.003
Cc 0.000 0.000 1.083 0.000 0.003
L19 44.500-39.500 A 0.000 0.000 5.417 0.000 0.030
B 0.000 0.000 5.417 0.000 0.013
Cc 0.000 0.000 5.417 0.000 0.016
L20 39.500-37.250 A 0.000 0.000 2.438 0.000 0.013
B 0.000 0.000 2.438 0.000 0.006
C 0.000 0.000 2.438 0.000 0.007
L21 37.250-37.000 A 0.000 0.000 0.271 0.000 0.001
B 0.000 0.000 0.271 0.000 0.001
Cc 0.000 0.000 0.271 0.000 0.001
L22 37.000-34.250 A 0.000 0.000 2.979 0.000 0.016
B 0.000 0.000 5.417 0.000 0.007
c 0.000 0.000 2.979 0.000 0.009
L23 34.250-34.000 A 0.000 0.000 0.271 0.000 0.001
B 0.000 0.000 0.542 0.000 0.001
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Tower Tower Face Ar Ar CaAa CaAa Weight
Sectio Elevation In Face Out Face
n ft i il lid K
Cc 0.000 0.000 0.271 0.000 0.001
L24 34.000-33.750 A 0.000 0.000 0.271 0.000 0.001
B 0.000 0.000 0.542 0.000 0.001
Cc 0.000 0.000 0.271 0.000 0.001
L25 33.750-33.500 A 0.000 0.000 0.271 0.000 0.001
B 0.000 0.000 0.542 0.000 0.001
Cc 0.000 0.000 0.271 0.000 0.001
L26 33.500-28.500 A 0.000 0.000 5417 0.000 0.030
B 0.000 0.000 10.833 0.000 0.013
C 0.000 0.000 5.417 0.000 0.016
L27 28.500-23.500 A 0.000 0.000 5.417 0.000 0.030
B 0.000 0.000 10.833 0.000 0.013
o] 0.000 0.000 5.417 0.000 0.016
L28 23.500-18.500 A 0.000 0.000 5.417 0.000 0.030
B 0.000 0.000 10.833 0.000 0.013
c 0.000 0.000 5.417 0.000 0.016
L29 18.500-13.500 A 0.000 0.000 5.417 0.000 0.030
B 0.000 0.000 10.833 0.000 0.013
C 0.000 0.000 5.417 0.000 0.016
L30 13.500-8.500 A 0.000 0.000 5.417 0.000 0.030
B 0.000 0.000 10.833 0.000 0.013
Cc 0.000 0.000 5.417 0.000 0.016
L31 8.500-3.500 A 0.000 0.000 5417 0.000 0.015
B 0.000 0.000 10.833 0.000 0.006
C 0.000 0.000 5.417 0.000 0.008
L32 3.500-0.000 A 0.000 0.000 2167 0.000 0.000
B 0.000 0.000 4.333 0.000 0.000
C 0.000 0.000 2.167 0.000 0.000
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar Caha CrAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in ftt ft lis i K
L1 110.000-105.000 A 2.251 0.000 0.000 0.000 0.000 0.028
B 0.000 0.000 0.000 0.000 0.000
c 0.000 0.000 0.000 0.000 0.000
L2 105.000-100.000 A 2.240 0.000 0.000 0.000 0.000 0.028
B 0.000 0.000 0.000 0.000 0.000
Cc 0.000 0.000 0.000 0.000 0.000
L3 100.000-93.000 A 2,226 0.000 0.000 0.000 0.000 0.039
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.023
L4 93.000-90.000 A 2.215 0.000 0.000 0.000 0.000 0.017
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.010
L5 90.000-85.000 A 2.205 0.000 0.000 0.000 0.000 0.028
B 0.000 0.000 0.000 0.000 0.000
Cc 0.000 0.000 0.000 0.000 0.016
L6 85.000-80.000 A 2.192 0.000 0.000 1.783 0.000 0.052
B 0.000 0.000 1.783 0.000 0.032
Cc 0.000 0.000 1.783 0.000 0.041
L7 80.000-78.750 A 2.183 0.000 0.000 1.483 0.000 0.027
B 0.000 0.000 1.483 0.000 0.024
C 0.000 0.000 1.483 0.000 0.025
L8 78.750-78.500 A 2.181 0.000 0.000 0.297 0.000 0.005
B 0.000 0.000 0.297 0.000 0.005
c 0.000 0.000 0.297 0.000 0.005
L9 78.500-73.500 A 2174 0.000 0.000 5.924 0.000 0.109
B 0.000 0.000 5.924 0.000 0.094
C 0.000 0.000 5.924 0.000 0.098
L10 73.500-68.500 A 2.159 0.000 0.000 5.909 0.000 0.108
B 0.000 0.000 5.909 0.000 0.093
C 0.000 0.000 5.909 0.000 0.097
L11 68.500-64.250 A 2.145 0.000 0.000 6.276 0.000 0.112
B 0.000 0.000 6.276 0.000 0.097
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Tower Tower Face Ice Ar Ar CaAa CaAn Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in f id s id K
C 0.000 0.000 6.276 0.000 0.100
L12 64.250-64.000 A 2137 0.000 0.000 0.547 0.000 0.008
B 0.000 0.000 0.547 0.000 0.008
c 0.000 0.000 0.547 0.000 0.008
L13 64.000-59.000 A 2128 0.000 0.000 10.923 0.000 0.181
B 0.000 0.000 10.923 0.000 0.165
c 0.000 0.000 10.923 0.000 0.168
L14 59.000-56.500 A 2.115 0.000 0.000 5.448 0.000 0.090
B 0.000 0.000 5.448 0.000 0.082
C 0.000 0.000 5.448 0.000 0.083
L15 56.500-56.250 A 2110 0.000 0.000 0.623 0.000 0.010
B 0.000 0.000 0.623 0.000 0.009
C 0.000 0.000 0.623 0.000 0.009
L16 56.250-51.250 A 2.100 0.000 0.000 12.449 0.000 0.197
B 0.000 0.000 12.449 0.000 0.180
Cc 0.000 0.000 12.449 0.000 0.183
L17 51.250-45.500 A 2.078 0.000 0.000 14.270 0.000 0.224
B 0.000 0.000 14.270 0.000 0.204
C 0.000 0.000 14.270 0.000 0.208
L18 45.500-44,500 A 2.063 0.000 0.000 1.483 0.000 0.025
B 0.000 0.000 1.483 0.000 0.021
c 0.000 0.000 1.483 0.000 0.022
L19 44.500-39.500 A 2.049 0.000 0.000 7.391 0.000 0.123
B 0.000 0.000 7.391 0.000 0.106
o] 0.000 0.000 7.39 0.000 0.109
L20 39.500-37.250 A 2.030 0.000 0.000 3.319 0.000 0.055
B 0.000 0.000 3.319 0.000 0.047
C 0.000 0.000 3.319 0.000 0.049
L21 37.250-37.000 A 2.024 0.000 0.000 0.369 0.000 0.006
B 0.000 0.000 0.369 0.000 0.005
C 0.000 0.000 0.369 0.000 0.005
L22 37.000-34.250 A 2.015 0.000 0.000 4.081 0.000 0.066
B 0.000 0.000 7.425 0.000 0.098
C 0.000 0.000 4.081 0.000 0.059
L23 34.250-34.000 A 2.007 0.000 0.000 0.371 0.000 0.006
B 0.000 0.000 0.742 0.000 0.010
C 0.000 0.000 0.371 0.000 0.005
L24 34.000-33.750 A 2.005 0.000 0.000 0.371 0.000 0.006
B 0.000 0.000 0.742 0.000 0.010
C 0.000 0.000 0.371 0.000 0.005
L25 33.750-33.500 A 2.004 0.000 0.000 0.371 0.000 0.006
B 0.000 0.000 0.742 0.000 0.010
C 0.000 0.000 0.371 0.000 0.005
L26 33.500-28.500 A 1.987 0.000 0.000 7.404 0.000 0.119
B 0.000 0.000 14.808 0.000 0.191
Cc 0.000 0.000 7.404 0.000 0.105
L27 28.500-23.500 A 1.953 0.000 0.000 7.369 0.000 0.117
B 0.000 0.000 14.739 0.000 0.187
Cc 0.000 0.000 7.369 0.000 0.103
L28 23.500-18.500 A 1.911 0.000 0.000 7.328 0.000 0.114
B 0.000 0.000 14.656 0.000 0.182
C 0.000 0.000 7.328 0.000 0.101
L29 18.500-13.500 A 1.860 0.000 0.000 7.277 0.000 0.111
B 0.000 0.000 14.554 0.000 0.176
C 0.000 0.000 7.277 0.000 0.098
L30 13.500-8.500 A 1.792 0.000 0.000 7.208 0.000 0.108
B 0.000 0.000 14.417 0.000 0.168
c 0.000 0.000 7.208 0.000 0.094
L31 8.500-3.500 A 1.686 0.000 0.000 7.103 0.000 0.087
B 0.000 0.000 14.206 0.000 0.150
C 0.000 0.000 7.103 0.000 0.080
L32 3.500-0.000 A 1.491 0.000 0.000 2.763 0.000 0.025
B 0.000 0.000 5.526 0.000 0.049
C 0.000 0.000 2.763 0.000 0.025
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Feed Line Center of Pressure

Section Elevation CPx CP; CPx CPz
Ice Ice
ft in in in in
L1 110.000-105.000 0.000 0.000 0.000 0.000
L2 105.000-100.000 0.000 0.000 0.000 0.000
L3 100.000-93.000 0.000 0.000 0.000 0.000
L4 93.000-90.000 0.000 0.000 0.000 0.000
L5 90.000-85.000 0.000 0.000 0.000 0.000
L6 85.000-80.000 0.000 0.000 0.000 0.000
L7 80.000-78.750 0.000 0.000 0.000 0.000
L8 78.750-78.500 0.000 0.000 0.000 0.000
L9 78.500-73.500 0.000 0.000 0.000 0.000
L10 73.500-68.500 0.000 0.000 0.000 0.000
L11 68.500-64.250 0.000 0.000 0.000 0.000
L12 64.250-64.000 0.000 0.000 0.000 0.000
L13 64.000-59.000 0.000 0.000 0.000 0.000
L14 59.000-56.500 0.000 0.000 0.000 0.000
L15 56.500-56.250 0.000 0.000 0.000 0.000
L16 56.250-51.250 0.000 0.000 0.000 0.000
L17 51.250-45.500 0.000 0.000 0.000 0.000
L18 45.500-44.500 0.000 0.000 0.000 0.000
L19 44.500-39.500 0.000 0.000 0.000 0.000
L20 39.500-37.250 0.000 0.000 0.000 0.000
L21 37.250-37.000 0.000 0.000 0.000 0.000
L22 37.000-34.250 0.342 0.668 0.362 0.707
L23 34.250-34.000 0.407 0.796 0.430 0.840
L24 34.000-33.750 0.408 0.797 0.430 0.841
L25 33.750-33.500 0.408 0.798 0.431 0.842
L26 33.500-28.500 0.413 0.808 0.436 0.853
L27 28.500-23.500 0.421 0.825 0.446 0.874
L28 23.500-18.500 0.430 0.843 0.456 0.894
L29 18.500-13.500 0.438 0.860 0.465 0.913
L30 13.500-8.500 0.446 0.877 0.474 0.931
L31 8.500-3.500 0.454 0.893 0.482 0.948
L32 3.500-0.000 0.357 0.702 0.386 0.758
Shielding Factor Ka
Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No Ice Ice
Elev.
L6 25 CCI-SFP-04510025 80.00 - 1.0000 1.0000
81.50
L6 26 CCI-SFP-04510025 80.00 - 1.0000 1.0000
81.50
L6 27 CCI-SFP-04510025 80.00 - 1.0000 1.0000
81.50
L7 25 CCI-SFP-04510025 78.75 - 1.0000 1.0000
80.00
L7 26 CCI-SFP-04510025 78.75 - 1.0000 1.0000
80.00
L7 27 CCI-SFP-04510025 78.75 - 1.0000 1.0000
80.00
L8 25 CCI-SFP-04510025 78.50 - 1.0000 1.0000
78.75
L8 26 CCI-SFP-04510025 78.50 - 1.0000 1.0000
78.75
L8 27 CCI-SFP-04510025 78.50 - 1.0000 1.0000
78.75
L9 25 CCI-SFP-04510025 73.50 - 1.0000 1.0000
78.50
L9 26 CCI-SFP-04510025 73.50 - 1.0000 1.0000
78.50
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Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No Ice Ice
Elev.

L9 27 CCI-SFP-04510025 73.50 - 1.0000 1.0000
78.50

L10 25 CCI-SFP-04510025 68.50 - 1.0000 1.0000
73.50

L10 26 CCI-SFP-04510025 68.50 - 1.0000 1.0000
73.50

L10 27 CCI-SFP-04510025 68.50 - 1.0000 1.0000
73.50

L11 14 PL1.25x3.5-12 64.25 - 1.0000 1.0000
65.50

L11 15 PL1.25x3.5-12 64.25 - 1.0000 1.0000
65.50

L11 16 PL1.25x3.5-12 64,25 - 1.0000 1.0000
65.50

L11 25 CCI-SFP-04510025 64,25 - 1.0000 1.0000
68.50

L11 26 CCI-SFP-04510025 64.25 - 1.0000 1.0000
68.50

L11 27 CCI-SFP-04510025 64.25 - 1.0000 1.0000
68.50

L12 14 PL1.25x3.5-12 64.00 - 1.0000 1.0000
64.25

L12 15 PL1.25x3.5-12 64.00 - 1.0000 1.0000
64.25

L12 16 PL1.25x3.5-12 64.00 - 1.0000 1.0000
64.25

L12 25 CCI-SFP-04510025 64.00 - 1.0000 1.0000
64.25

L12 26 CCI-SFP-04510025 64.00 - 1.0000 1.0000
64.25

L12 27 CCI-SFP-04510025 64.00 - 1.0000 1.0000
64.25

L13 14 PL1.25x3.5-12 59.00 - 1.0000 1.0000
64.00

L13 15 PL1.25x3.5-12 59.00 - 1.0000 1.0000
64.00

L13 16 PL1.25x3.5-12 59.00 - 1.0000 1.0000
64.00

L13 25 CCI-SFP-04510025 59.00 - 1.0000 1.0000
64.00

L13 26 CCI-SFP-04510025 59.00 - 1.0000 1.0000
64.00

L13 27 CCI-SFP-04510025 59.00 - 1.0000 1.0000
64.00

L14 14 PL1.25x3.5-12 56.50 - 1.0000 1.0000
59.00

L14 15 PL1.25x3.5-12 56.50 - 1.0000 1.0000
59.00

L14 16 PL1.25x3.5-12 56.50 - 1.0000 1.0000
59.00

L14 25 CC!-SFP-04510025 56.50 - 1.0000 1.0000
59.00

L14 26 CCI-SFP-04510025 56.50 - 1.0000 1.0000
59.00

L14 27 CCI-SFP-04510025 56.50 - 1.0000 1.0000
59.00

L15 14 PL1.25x3.5-12 56.25 - 1.0000 1.0000
56.50

L15 15 PL1.25x3.5-12 56.25 - 1.0000 1.0000
56.50

L15 16 PL1.25x3.5-12 56.25 - 1.0000 1.0000
56.50

L15 22 CCI-SFP-06512535 56.25 - 1.0000 1.0000
56.50

L15 23 CCI-SFP-06512535 56.25 - 1.0000 1.0000
56.50

L15 24 CCI-SFP-06512535 56.25 - 1.0000 1.0000
56.50

L16 14 PL1.25x3.5-12 51.25 - 1.0000 1.0000
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Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No Ice Ice
Elev.

56.25
L16 15 PL1.25x3.5-12 51.25 - 1.0000 1.0000

56.25
L16 16 PL1.25x3.5-12 51.25 - 1.0000 1.0000

56.25
L16 22 CCI-SFP-06512535 51.25 - 1.0000 1.0000
L16 23 CCI-SFP-06512535 5156255- 1.0000 1.0000
L16 24 CCI-SFP-06512535 51562§5~ 1.0000 1.0000
L17 14 PL1.25x3.5-12 4265§S 1.0000 1.0000
L17 15 PL1.25x3.5-12 421535- 1.0000 1.0000
L17 16 PL1.25x3.5-12 4215(2)5- 1.0000 1.0000
L17 22 CCI-SFP-06512535 4215(2)53 1.0000 1.0000
L17 23 CCI-SFP-06512535 4215353 1.0000 1.0000
L17 24 CCI-SFP-06512535 4215(2)5- 1.0000 1.0000
L19 22 CCI-SFP-06512535 331535- 1.0000 1.0000
L19 23 CCI-SFP-06512535 33‘1389 1.0000 1.0000
L19 24 CCI-SFP-06512535 35‘;‘1’53(3 1.0000 1.0000
L20 22 CCI-SFP-06512535 317;42?{E 1.0000 1.0000
L20 23 CCI-SFP-06512535 339220 1.0000 1.0000
L20 24 CCI-SFP-06512535 33922(3 1.0000 1.0000
L21 22 CCI-SFP-06512535 3;,’90(5);(3 1.0000 1.0000
L21 23 CCI-SFP-06512535 3:757035- 1.0000 1.0000
L21 24 CCI-SFP-06512535 3;570(?—3 1.0000 1.0000
L22 18 CCI-SFP-06512535 327235- 1.0000 1.0000
L22 19 CCI-SFP-06512535 34::622(i 1.0000 1.0000
L22 20 CCI-SFP-06512535 32622(3 1.0000 1.0000
L22 21 CCI-SFP-06512535 34:':}622cf 1.0000 1.0000
L22 22 CCI-SFP-06512535 32658(3 1.0000 1.0000
L22 23 CCI-SFP-06512535 36:;’75')((3‘{E 1.0000 1.0000
L22 24 CCI-SFP-06512535 327580 1.0000 1.0000
L23 18 CCI-SFP-06512535 327080 1.0000 1.0000
L23 19 CCI-SFP-06512535 32%(2)5- 1.0000 1.0000
L23 20 CCI-SFP-06512535 32‘:)55- 1.0000 1.0000
L23 21 CCI-SFP-06512535 331)35- 1.0000 1.0000
L24 18 CCI-SFP-06512535 3\'::472? 1.0000 1,0000
L24 19 CCI-SFP-06512535 31:;}‘1'71(3)(3 1.0000 1.0000
L24 20 CCI-SFP-06512535 3:;?:7%2 1.0000 1.0000
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Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No Ice Ice
Elev.

L24 21 CCI-SFP-06512535 33.75 - 1.0000 1.0000
34.00

L25 18 CCI-SFP-06512535 33.50 - 1.0000 1.0000
33.75

L25 19 CCI-SFP-06512535 33.50 - 1.0000 1.0000
33.75

L25 20 CCI-SFP-06512535 33.50 - 1.0000 1.0000
33.75

L25 21 CCI-SFP-06512535 33.50 - 1.0000 1.0000
33.75

L26 18 CCI-SFP-06512535 28.50 - 1.0000 1.0000
33.50

L26 19 CCI-SFP-06512535 28.50 - 1.0000 1.0000
33.50

L26 20 CCI-SFP-06512535 28.50 - 1.0000 1.0000
33.50

L26 21 CCI-SFP-06512535 28.50 - 1.0000 1.0000
33.50

L27 18 CCI-SFP-06512535 23.50 - 1.0000 1.0000
28.50

L27 19 CCI-SFP-06512535 23.50 - 1.0000 1.0000
28.50

L27 20 CCI-SFP-06512535 23.50 - 1.0000 1.0000
28.50

L27 21 CCI-SFP-06512535 23.50 - 1.0000 1.0000
28.50

L28 18 CCI-SFP-06512535 18.50 - 1.0000 1.0000
23.50

L28 19 CCI-SFP-06512535 18.50 - 1.0000 1.0000
23.50

L28 20 CCI-SFP-06512535 18.50 - 1.0000 1.0000
23.50

L28 21 CCI-SFP-06512535 18.50 - 1.0000 1.0000
23.50

L29 18 CCI-SFP-06512535 13.50 - 1.0000 1.0000
18.50

L29 19 CCI-SFP-06512535 13.50 - 1.0000 1.0000
18.50

L29 20 CCI-SFP-06512535 13.50 - 1.0000 1.0000
18.50

L29 21 CCI-SFP-06512535 13.50 - 1.0000 1.0000
18.50

L30 18 CCI-SFP-06512535| 8.50 - 13.50 1.0000 1.0000

L30 19 CCI-SFP-06512535| 8.50 - 13.50 1.0000 1.0000

L30 20 CCI-SFP-06512535( 8.50 - 13.50 1.0000 1.0000

L30 21 CCI-SFP-06512535| 8.50 - 13.50 1.0000 1.0000

L31 18 CCI-SFP-06512535( 3.50 - 8.50 1.0000 1.0000

L31 19 CCI-SFP-06512535( 3.50 - 8.50 1.0000 1.0000

L31 20 CCI-SFP-06512535( 3.50 - 8.50 1.0000 1.0000

L31 21 CCI-SFP-06512535| 3.50 - 8.50 1.0000 1.0000

L32 18 CCI-SFP-06512535( 1.50 - 3.50 1.0000 1.0000

L32 19 CCI-SFP-06512535( 1.50 - 3.50 1.0000 1.0000

L32 20 CCI-SFP-06512535| 1.50 - 3.50 1.0000 1.0000

L32 21 CCI-SFP-06512535| 1.50 - 3.50 1.0000 1.0000
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Description Face Offset Offsets:  Azimuth Placement CaAa CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft f ft K
ft L
ft
(2) P65-15-XLH-RR w/ A From Leg 4.000 0.000 110.000 Nolce 5.304 3.665 0.048
Mount Pipe 0.000 172" 5.692 4.278 0.092
3.000 Ice 6.087 4.902 0.142
1" lce
(2) P65-15-XLH-RR w/ B From Leg 4.000 0.000 110.000 Nolce 5.304 3.665 0.048
Mount Pipe 0.000 1/2" 5.692 4.278 0.092
3.000 Ice 6.087 4.902 0.142
1" Ice
(2) P65-15-XLH-RR w/ o] From Leg 4.000 0.000 110.000 Nolce 5.304 3.665 0.048
Mount Pipe 0.000 1/2" 5.692 4.278 0.092
3.000 Ice 6.087 4.902 0.142
1" Ice
P65-16-XLH-RR w/ Mount B From Leg 4.000 0.000 110.000 Nolce 8.371 6.362 0.079
Pipe 0.000 1/2" 8.931 7.538 0.144
3.000 Ice 9.457 8.427 0.218
1" Ice
AM-X-CD-16-65-00T-RET C From Leg 4.000 0.000 110.000 Nolce 8.262 6.304 0.074
w/ Mount Pipe 0.000 172" 8.822 7.479 0.139
3.000 Ice 9.346 8.368 0.212
1" Ice
AM-X-CD-16-65-00T-RET A From Leg 4.000 0.000 110.000 Nolce 8262 6.304 0.074
w/ Mount Pipe 0.000 12" 8.822 7.479 0.139
3.000 Ice 9.346 8.368 0.212
1" Ice
DC6-48-60-18-8F B From Leg 4.000 0.000 110.000 Nolce 0.917 0.917 0.033
0.000 172" 1.458 1.458 0.051
1.000 Ice 1.643 1.643 0.071
1" Ice
(2) RRUS 11 A From Leg 4.000 0.000 110.000 Nolce 2.784 1.187 0.051
0.000 172" 2,992 1.334 0.072
1.000 lce 3.207 1.490 0.095
1" Ice
(2) RRUS 11 B From Leg 4.000 0.000 110.000 Nolce 2784 1.187 0.051
0.000 172" 2,992 1.334 0.072
1.000 Ice 3.207 1.490 0.095
1" Ice
(2) RRUS 11 o] From Leg 4.000 0.000 110.000 Nolce 2784 1.187 0.051
0.000 172" 2.992 1.334 0.072
1.000 lce 3.207 1.490 0.095
1" Ice
(2) TT19-08BP111-001 A From Leg 4.000 0.000 110.000 Nolce 0.545 0.442 0.016
0.000 12" 0.641 0.530 0.022
3.000 Ice 0.743 0.626 0.029
1" lce
(2) TT19-08BP111-001 B From Leg 4.000 0.000 110.000 Nolce 0.545 0.442 0.016
0.000 1/2" 0.641 0.530 0.022
3.000 lce 0.743 0.626 0.029
1" lce
(2) TT19-08BP111-001 o From Leg 4.000 0.000 110.000 Nolce 0.545 0.442 0.016
0.000 1/2" 0.641 0.530 0.022
3.000 Ice 0.743 0.626 0.029
1" Ice
Platform Mount [LP 712-1] C None 0.000 110.000 Nolce 24.530 24.530 1.335

172" 29.940 29.940 1.646
Ice 35.350 35.350 1.956

1" Ice
6' x 2" Mount Pipe A From Leg 4.000 0.000 110.000 Nolce 1.425 1.425 0.022
0.000 1/2" 1.925 1.925 0.033
0.000 lce 2.294 2.294 0.048
1" Ice
6' x 2" Mount Pipe B From Leg 4.000 0.000 110.000 No Ice 1.425 1.425 0.022
0.000 1/2" 1.925 1.925 0.033
0.000 Ice 2.294 2.294 0.048
1" Ice
6' x 2" Mount Pipe C From Leg 4.000 0.000 110.000 Nolce  1.425 1.425 0.022
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Description Face Offset Offsets:  Azimuth Placement CrAn Caha Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft id g K
ft e
ft
0.000 1/2" 1.925 1.925 0.033
0.000 Ice 2.294 2.294 0.048
1" Ice
Transition Ladder Cc From Leg 2.000 0.000 110.000 Nolce  6.000 6.000 0.160
0.000 1/2" 8.000 8.000 0.240
-3.000 Ice 10.000 10.000 0.320
1" Ice
Fhkhwkk Ievel 100 *RARRRK
48212S w/ Mount Pipe A From Leg 4.000 0.000 100.000 Nolce 4.621 3.116 0.038
0.000 172" 5.030 3.826 0.075
2.000 Ice 5.437 4.493 0.118
1" lce
48212S w/ Mount Pipe C From Leg 4.000 0.000 100.000 Nolce  4.621 3.116 0.038
0.000 1/2" 5.030 3.826 0.075
2.000 Ice 5.437 4.493 0.118
1" Ice
Platform Mount [LP 712-1] C None 0.000 100.000 Nolce 24.530 24.530 1.335
172" 29.940 29.940 1.646
Ice 35.350 35.350 1.956
. 1" Ice
6' x 2" Mount Pipe A From Leg 4.000 0.000 100.000 Nolce 1.425 1.425 0.022
6.000 1/2" 1.925 1.925 0.033
0.000 Ice 2.294 2.294 0.048
1" Ice
(2) 6' x 2" Mount Pipe B From Leg 4.000 0.000 100.000 Nolce 1.425 1.425 0.022
6.000 172" 1.925 1.925 0.033
0.000 Ice 2.294 2.294 0.048
1" Ice
6' x 2" Mount Pipe c From Leg 4.000 0.000 100.000 Nolce 1.425 1.425 0.022
6.000 1/2" 1.925 1.925 0.033
0.000 Ice 2.294 2.294 0.048
1" Ice
Transition Ladder C From Leg 2.000 0.000 100.000 Nolce  6.000 6.000 0.160
0.000 1/2" 8.000 8.000 0.240
-3.000 Ice 10.000 10.000 0.320
1" Ice
KhKdhk Ievel 92 ek ddk
Frkdrkkkk Ievel 83 *hkkhhdk
(2) SBNHH-1D65A w/ C FromFace 3.000 0.000 83.000 Nolce 5973 5.192 0.070
Mount Pipe 0.000 172" 6.361 5.852 0.124
0.000 Ice 6.757 6.518 0.186
1" Ice
(2) SBNHH-1D65A w/ A From Leg 3.000 0.000 83.000 Nolce 5973 5,192 0.070
Mount Pipe 0.000 1/2" 6.361 5.852 0.124
0.000 Ice 6.757 6.518 0.186
1" ice
DB-T1-6Z-8AB-0Z C FromFace 3.000 0.000 83.000 Nolice  4.800 2.000 0.044
0.000 172" 5,070 2.193 0.080
0.000 Ice 5.348 2.393 0.120
1" Ice
DB-T1-6Z-8AB-0Z A From Leg 3.000 0.000 83.000 Nolce  4.800 2.000 0.044
0.000 172" 5.070 2.193 0.080
0.000 Ice 5.348 2.393 0.120
1" Ice
B13 RRH4X30-4R C FromFace 3.000 0.000 83.000 Nolce 2.160 1.620 0.057
0.000 1/2" 2.350 1.794 0.077
0.000 Ice 2.548 1.975 0.099
1" Ice
B13 RRH4X30-4R A From Leg 3.000 0.000 83.000 Nolce 2.160 1.620 0.057
0.000 1/2" 2.350 1.794 0.077
0.000 Ice 2.548 1.975 0.099
1" Ice
RRH2X60-PCS C FromFace 3.000 0.000 83.000 Nolce 2,200 1.723 0.055
0.000 1/2" 2.393 1.901 0.075
0.000 Ice 2.593 2.087 0.099
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Description Face Offset Offsets:  Azimuth Placement Caha CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g id K
ft o
ft
1" Ice
RRH2X60-PCS A From Leg 3.000 0.000 83.000 Nolce 2.200 1.723 0.055
0.000 172" 2.393 1.901 0.075
0.000 Ice 2.593 2.087 0.099
1" Ice
B66A RRH4X45 A From Leg 3.000 0.000 83.000 Nolce 2.580 1.630 0.067
0.000 1/2" 2.794 1.811 0.087
0.000 Ice 3.015 1.999 0.111
1" Ice
B66A RRH4X45 C From Leg 3.000 0.000 83.000 Nolce 2.580 1.630 0.067
0.000 172" 2.794 1.811 0.087
0.000 Ice 3.015 1.999 0.111
1" lce
T-Arm Mount [TA 702-1] C From Leg 1.500 0.000 83.000 Nolce 2.780 2.230 0.113
0.000 172" 3.390 2.430 0.143
0.000 Ice 4.000 2.630 0.173
1" Ice
T-Arm Mount [TA 702-1] A From Leg 1.500 0.000 83.000 Nolce 2.780 2.230 0.113
0.000 1/2" 3.390 2.430 0.143
0.000 Ice 4.000 2.630 0.173
1" Ice
level 69
DB201-F A From Leg 2.000 0.000 69.000 Nolce 0.400 0.400 0.010
0.000 172" 0.720 0.720 0.013
2.000 Ice 1.040 1.040 0.016
1" Ice
DB810M-XC A From Leg 2.000 0.000 69.000 Nolce 2.115 2.115 0.030
0.000 172" 3.141 3.141 0.046
5.000 Ice 4.184 4.184 0.069
1" Ice
48212S w/ Mount Pipe A From Leg 2.000 0.000 69.000 Nolce 4.621 3.116 0.038
0.000 1/2" 5.030 3.826 0.075
3.000 Ice 5.437 4.493 0.118
1" lce
Side Arm Mount [SO 201- A From Leg 1.000 0.000 69.000 Nolce 2.960 2.110 0.096
1] 0.000 172" 4.100 2.930 0.117
0.000 Ice 5.240 3.750 0.138
1" Ice
12' Horizontal x 4" HSS A From Leg 2.000 0.000 69.000 Nolce 5.600 0.156 0.144
0.000 1/2" 6.564 0.212 0.187
0.000 Ice 7.536 0.277 0.240
1" Ice
7'x2" Antenna Mount Pipe A From Leg 2.000 0.000 69.000 Nolce 1.663 1.663 0.026
0.000 1/2" 2.391 2.391 0.039
-2.000 Ice 2.825 2.825 0.056
1" Ice
7'x2" Antenna Mount Pipe A From Leg 2.000 0.000 69.000 Nolce 1.663 1.663 0.026
0.000 1/2" 2.391 2.391 0.039
-2.000 Ice 2.825 2.825 0.056
1" Ice
7'x2" Antenna Mount Pipe A From Leg 2.000 0.000 69.000 Nolce 1.663 1.663 0.026
0.000 172" 2.391 2.391 0.039
-2.000 Ice 2.825 2.825 0.056
1" Ice

Load Combinations
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Comb. Description
No.
1 Dead Only
2 1.2 Dead+1.6 Wind 0 deg - No Ice
3 0.9 Dead+1.6 Wind 0 deg - No Ice
4 1.2 Dead+1.6 Wind 30 deg - No Ice
5 0.9 Dead+1.6 Wind 30 deg - No Ice
6 1.2 Dead+1.6 Wind 60 deg - No Ice
7 0.9 Dead+1.6 Wind 60 deg - No Ice
8 1.2 Dead+1.6 Wind 90 deg - No Ice
9 0.9 Dead+1.6 Wind 90 deg - No Ice
10 1.2 Dead+1.6 Wind 120 deg - No Ice
11 0.9 Dead+1.6 Wind 120 deg - No Ice
12 1.2 Dead+1.6 Wind 150 deg - No Ice
13 0.9 Dead+1.6 Wind 150 deg - No Ice
14 1.2 Dead+1.6 Wind 180 deg - No Ice
15 0.9 Dead+1.6 Wind 180 deg - No Ice
16 1.2 Dead+1.6 Wind 210 deg - No Ice
17 0.9 Dead+1.6 Wind 210 deg - No Ice
18 1.2 Dead+1.6 Wind 240 deg - No Ice
19 0.9 Dead+1.6 Wind 240 deg - No Ice
20 1.2 Dead+1.6 Wind 270 deg - No Ice
21 0.9 Dead+1.6 Wind 270 deg - No Ice
22 1.2 Dead+1.6 Wind 300 deg - No Ice
23 0.9 Dead+1.6 Wind 300 deg - No ice
24 1.2 Dead+1.6 Wind 330 deg - No Ice
25 0.9 Dead+1.6 Wind 330 deg - No Ice
26 1.2 Dead+1.0 lce+1.0 Temp
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 lce+1.0 Temp
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 lce+1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 lce+1.0 Temp
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp
39 Dead+Wind 0 deg - Service
40 Dead+Wind 30 deg - Service
41 Dead+Wind 60 deg - Service
42 Dead+Wind 90 deg - Service
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service
Maximum Member Forces
Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
L1 110 - 105 Pole Max Tension 1 0.000 -0.000 0.000
Max. Compression 26 -9.212 0.691 -1.074
Max. Mx 20 -2.544 36.200 -0.300
Max. My 14 -2.526 0.224 -36.333
Max. Vy 20 -5.722 36.200 -0.300
Max. Vx 14 5.729 0.224 -36.333
Max. Torque 22 0.738
L2 105 - 100 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -9.646 0.761 -1.094
Max. Mx 20 -2.757 65.326 -0.312
Max. My 14 -2,739 0.258 -65.493
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Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
Max. Vy 20 -5.932 65.326 -0.312
Max. Vx 14 5.939 0.258 -65.493
Max. Torque 22 0.737
L3 100 - 93 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -14.649 3.070 -2.040
Max. Mx 20 -4.762 108.059 -0.837
Max. My 14 -4.732 0.978 -108.315
Max. Vy 20 -8.563 108.059 -0.837
Max. Vx 14 8.614 0.978 -108.315
Max. Torque 24 2.159
L4 93-90 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -15.371 3.151 -2.049
Max. Mx 20 -5.180 151.425 -1.015
Max. My 14 -5.149 1.184 -151.943
Max. Vy 20 -8.782 151.425 -1.015
Max. Vx 14 8.835 1.184 -151.943
Max. Torque 24 2.157
L5 90 - 85 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -15.943 3.220 -2.048
Max. Mx 20 -5.561 195.813 -1.187
Max. My 14 -5.530 1.383 -196.600
Max. Vy 20 -8.984 195.813 -1.187
Max. Vx 2 -9.038 0.221 195.203
Max. Torque 24 2.156
L6 85-80 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -20.298 4.435 -1.373
Max. Mx 20 -6.977 247.385 -1.167
Max. My 14 -6.899 2.149 -249.156
Max. Vy 20 -11.070 247.385 -1.167
Max. Vx 2 -11.636 0.463 248.362
Max. Torque 24 2.433
L7 80-78.75 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -20.517 4.450 -1.369
Max. Mx 20 -7.088 261.242 -1.246
Max. My 14 -7.012 2.235 -263.720
Max. Vy 20 -11.119 261.242 -1.246
Max. Vx 2 -11.686 0.387 262.928
Max. Torque 24 2.431
L8 78.75-78.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -20.574 4.454 -1.368
Max. Mx 20 -7.136 264.021 -1.262
Max. My 14 -7.061 2.253 -266.641
Max. Vy 20 -11.124 264.021 -1.262
Max. Vx 2 -11.690 0.372 265.848
Max. Torque 24 2.431
L9 78.5-73.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -21.731 4.506 -1.350
Max. Mx 20 -7.811 320.246 -1.578
Max. My 14 -7.739 2.595 -325.700
Max. Vy 20 -11.374 320.246 -1.578
Max. Vx 2 -11.943 0.070 324,913
Max. Torque 24 2.431
L10 73.5-68.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -24.360 4554 2.562
Max. Mx 20 -8.950 378.430 -0.761
Max. My 2 -8.855 -0.235 387.543
Max. Vy 20 -12.231 378.430 -0.761
Max. Vx 2 -13.163 -0.235 387.543
Max. Torque 24 2.430
L11 68.5 - 64.25 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -25.437 4.591 2.582
Max. Mx 20 -9.569 430.820 -1.030
Max. My 2 -9.481 -0.497 443.895
Max. Vy 20 -12.436 430.820 -1.030
Max, Vx 2 -13.369 -0.497 443,895
Max. Torque 16 -2.314
L12 64.25 - 64 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -25.522 4.596 2.584
Max. Mx 20 -9.626 433.929 -1.045
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Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-fi kip-ft
Max. My 2 -9.538 -0.512 447.237
Max. Vy 20 -12.446 433.929 -1.045
Max. Vx 2 -13.377 -0.512 447.237
Max. Torque 16 -2.312
L13 64 -59 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -27.225 4632 2.604
Max. Mx 20 -10.604 496.824 -1.364
Max. My 2 -10.521 -0.821 514.800
Max. Vy 20 -12.721 496.824 -1.364
Max. Vx 2 -13.655 -0.821 514.800
Max. Torque 16 -2.312
L14 59 -56.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -28.086 4.650 2.614
Max. Mx 20 -11.104 528.783 -1.523
Max. My 2 -11.024 -0.976 549.094
Max. Vy 20 -12.858 528.783 -1.523
Max. Vx 2 -13.792 -0.976 549.094
Max. Torque 16 -2.311
L15 56.5 - 56.25 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -28.187 4.656 2.615
Max. Mx 20 -11.172 531.997 -1.537
Max. My 2 -11.092 -0.991 552.542
Max. Vy 20 -12.869 531.997 -1.537
Max. Vx 2 -13.802 -0.991 552.542
Max. Torque 16 -2.311
L16 56.25 - Pole Max Tension 1 0.000 0.000 0.000
51.25
Max. Compression 26 -30.190 4.687 2.633
Max. Mx 20 -12.384 597.046 -1.857
Max. My 2 -12.310 -1.303 622.268
Max. Vy 20 -13.159 597.046 -1.857
Max. Vx 2 -14.095 -1.303 622.268
Max. Torque 16 -2.311
L17 51.25-455 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -30.898 4.698 2.639
Max. Mx 20 -12.814 620.154 -1.969
Max. My 2 -12.740 -1.412 647.014
Max. Vy 20 -13.263 620.154 -1.969
Max. Vx 2 -14,199 -1.412 647.014
Max. Torque 16 -2.310
L18 455-445 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -33.889 4.731 2.657
Max. Mx 20 -14.787 687.290 -2.288
Max. My 2 -14.717 -1.724 718.841
Max. Vy 20 -13.592 687.290 -2.288
Max. Vx 2 -14.531 -1.724 718.841
Max. Torque 16 -2.309
L19 44.5-39.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -35.540 4.762 2.672
Max. Mx 20 -15.884 755.831 -2.609
Max. My 2 -15.822 -2.039 792.077
Max. Vy 20 -13.840 755.831 -2.609
Max. Vx 2 -14.779 -2.039 792.077
Max. Torque 16 -2.309
L20 39.5-37.25 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -36.292 4774 2.679
Max. Mx 20 -16.386 787.078 -2.753
Max. My 2 -16.327 -2.181 825.433
Max. Vy 20 -13.951 787.078 -2.753
Max. Vx 2 -14.889 -2.181 825.433
Max. Torque 16 -2.308
L21 37.25-37 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -36.385 4.778 2.680
Max. Mx 20 -16.457 790.565 -2.768
Max. My 2 -16.398 -2.196 829.155
Max. Vy 20 -13.960 790.565 -2.768
Max. Vx 2 -14.894 -2.196 829.155
Max. Torque 16 -2.308
L22 37-34.25 Pole Max Tension 1 0.000 0.000 0.000
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Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K Kkip-ft kip-ft
Max. Compression 26 -37.441 4757 2.622
Max. Mx 20 -17.160 829.124 -2.944
Max. My 2 -17.104 -2.370 870.307
Max. Vy 20 -14.100 829.124 -2.944
Max. Vx 2 -15.049 -2.370 870.307
Max. Torque 16 -2.308
L23 34.25-34 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -37.530 4.756 2.616
Max. Mx 20 -17.225 832.648 -2.960
Max. My 2 -17.171 -2.386 874.068
Max. Vy 20 -14.105 832.648 -2.960
Max. Vx 2 -15.053 -2.386 874.068
Max. Torque 16 -2.307
L24 34-33.75 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -37.619 4.754 2.609
Max. Mx 20 -17.283 836.174 -2.976
Max. My 2 -17.229 -2.402 877.832
Max. Vy 20 -14.116 836.174 -2.976
Max. Vx 2 -15.065 -2.402 B77.832
Max. Torque 16 -2.307
L25 33.75-33.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -37.717 4.752 2.603
Max. Mx 20 -17.349 839.703 -2.992
Max. My 2 -17.296 -2.418 881.599
Max, Vy 20 -14.127 839.703 -2.992
Max. Vx 2 -15.078 -2.418 881.599
Max. Torque 16 -2.307
L26 33.5-28.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -39.664 4.697 2.468
Max. Mx 20 -18.649 910.904 -3.312
Max. My 2 -18.601 -2.734 957.647
Max. Vy 20 -14.368 910.904 -3.312
Max. Vx 2 -15.353 -2.734 957.647
Max. Torque 16 -2.307
L27 28.5-23.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -41.626 4,633 2.328
Max. Mx 20 -19.974 983.261 -3.630
Max. My 2 -19.933 -3.050 1034.994
Max. Vy 20 -14.594 983.261 -3.630
Max. Vx 2 -15.605 -3.050 1034.994
Max. Torque 16 -2.307
L28 23.5-18.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -43.600 4.557 2.181
Max. Mx 20 -21.319 1056.711 -3.948
Max. My 2 -21.287 -3.366 1113.554
Max. Vy 20 -14.806 1056.711 -3.948
Max. Vx 2 -15.839 -3.366 1113.554
Max. Torque 16 -2.306
L29 18.5-13.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -45.581 4.482 2.034
Max. Mx 20 -22.685 1131.173 -4.264
Max. My 2 -22.661 -3.682 1193.223
Max. Vy 20 -14.999 1131.173 -4.264
Max. Vx 2 -16.050 -3.682 1193.223
Max. Torque 16 -2.305
L30 13.5-8.5 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -47.562 4.408 1.891
Max. Mx 20 -24.073 1206.583 -4.579
Max. My 2 -24.057 -3.998 1273.915
Max. Vy 20 -15.186 1206.583 -4.579
Max. Vx 2 -16.249 -3.998 1273.915
Max. Torque 16 -2.305
L31 85-35 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -49.489 4.337 1.754
Max. Mx 20 -25.443 1282.921 -4.892
Max. My 2 -25.436 -4.312 1355.592
Max. Vy 8 15.371 -1280.047 6.619
Max. Vx 2 -16.445 -4.312 1355.592
Max. Torque 16 -2.305
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Sectio Elevation Component Condition Gov. Axial Major Axis  Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
L32 35-0 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 26 -50.700 4312 1.707
Max. Mx 20 -26.391 1336.905 -5.110
Max. My 2 -26.390 -4.532 1413.324
Max. Vy 8 15.502 -1334.032 6.837
Max. Vx 2 -16.571 -4.532 1413.324
Max. Torque 16 -2.305
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 26 50.700 -0.000 -0.000
Max. Hy 21 19.799 15.488 -0.062
Max. H, 2 26.399 -0.062 16.557
Max. M 2 1413.324 -0.062 16.557
Max. M, 8 1334.032 -15.488 0.062
Max. Torsion 2 2.279 -0.062 16.557
Min. Vert 21 19.799 15.488 -0.062
Min. Hy 9 19.799 -15.489 0.062
Min. H, 14 26.399 0.062 -16.557
Min. My 14 -1411.604 0.062 -16.557
Min. M, 20 -1336.905 15.488 -0.062
Min. Torsion 16 -2.305 7.798 -14.230
Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M
K K K kip-ft kip-ft kip-ft
Dead Only 21.999 0.001 -0.000 -0.700 1.115 -0.000
1.2 Dead+1.6 Wind 0 deg - 26.399 0.062 -16.557 -1413.324 -4.532 -2.279
No Ice .
0.9 Dead+1.6 Wind 0 deg - 19.799 0.062 -16.556 -1398.648 -4.853 -2.244
No Ice
1.2 Dead+1.6 Wind 30 deg - 26.399 7.798 -14.230 -1223.975 -671.415 -2.278
No Ice
0.9 Dead+1.6 Wind 30 deg - 19.799 7.798 -14.230 -1211.219 -664.841 -2.260
No Ice
1.2 Dead+1.6 Wind 60 deg - 26.399 13.445 -8.252 -710.518 -1158.077 -1.677
No Ice
0.9 Dead+1.6 Wind 60 deg - 19.799 13.445 -8.252 -703.024 -1146.469 -1.680
No Ice
1.2 Dead+1.6 Wind 90 deg - 26.399 15.488 -0.062 -6.837 -1334.032 -0.633
No lce
0.9 Dead+1.6 Wind 90 deg - 19.799 15.489 -0.062 -6.555 -1320.613 -0.656
No Ice
1.2 Dead+1.6 Wind 120 deg 26.399 13.383 8.144 698.464 -1152.133 0.584
- No Ice
0.9 Dead+1.6 Wind 120 deg 19.799 13.383 8.144 691.515 -1140.583 0.546
- No Ice
1.2 Dead+1.6 Wind 150 deg 26.399 7.691 14.168 1216.309 -661.088 1.653
- No lce
0.9 Dead+1.6 Wind 150 deg 19.799 7.691 14.168 1204.053 -654.616 1.611
- No Ice
1.2 Dead+1.6 Wind 180 deg 26.399 -0.062 16.557 1411.604 7.414 2.286
- Nolce
0.9 Dead+1.6 Wind 180 deg 19.799 -0.062 16.556 1397.369 6.972 2.251
- No Ice
1.2 Dead+1.6 Wind 210 deg 26.399 -7.798 14.230 1222.265 674.306 2.305
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K K kip-ft kip-ft kip-ft
- No Ice
0.9 Dead+1.6 Wind 210 deg 19.799 -7.798 14.230 1209.947 666.966 2.286
-No lce
1.2 Dead+1.6 Wind 240 deg 26.399 -13.445 8.252 708.805 1160.983 1.696
- No lce
0.9 Dead+1.6 Wind 240 deg 19.799 -13.445 8.252 701.750 1148.605 1.699
-No Ice
1.2 Dead+1.6 Wind 270 deg 26.399 -15.488 0.062 5.110 1336.905 0.625
-Nolce
0.9 Dead+1.6 Wind 270 deg 19.799 -15.488 0.062 5.271 1322.727 0.649
- No lce
1.2 Dead+1.6 Wind 300 deg 26.399 -13.383 -8,144 -700.200 1155.034 -0.611
- No lce
0.9 Dead+1.6 Wind 300 deg 19.799 -13.383 -8.144 -692.806 1142.716 -0.572
- No lce
1.2 Dead+1.6 Wind 330 deg 26.399 -7.691 -14.168 -1218.041 663.974 -1.672
- No ice
0.9 Dead+1.6 Wind 330 deg 19.799 -7.691 -14.168 -1205.341 656.739 -1.630
-No Ice
1.2 Dead+1.0 Ice+1.0 Temp 50.700 0.000 0.000 -1.707 4.312 -0.002
1.2 Dead+1.0 Wind O 50.700 0.013 -5.521 -475.308 3.223 -0.928
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 30 50.700 2.556 -4.551 -406.346 -223.505 -0.868
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 60 50.700 4.447 -2.653 -236.958 -390.836 -0.577
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 90 50.700 5.091 -0.013 -2.878 -449.394 -0.132
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 120 50.700 4,434 2.632 231.510 -389.690 0.348
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 150 50.700 2.549 4.564 402.565 -221.993 0.734
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 180 50.700 -0.013 5.521 471.852 5.520 0.923
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 210 50.700 -2.556 4.551 402.893 232.252 0.864
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 240 50.700 -4.447 2.653 233.504 399.590 0.573
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 270 50.700 -5.091 0.013 -0.582 458.148 0.127
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 300 50.700 -4.434 -2.632 -234.974 398.440 -0.353
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 330 50.700 -2.549 -4.564 -406.026 230.737 -0.739
deg+1.0 lce+1.0 Temp
Dead+Wind 0 deg - Service 21.999 0.013 -3.542 -301.310 -0.066 -0.491
Dead+Wind 30 deg - Service 21.999 1.668 -3.044 -261.006 -141.981 -0.493
Dead+Wind 60 deg - Service 21.999 2.876 -1.765 -151.729 -245.530 -0.364
Dead+Wind 90 deg - Service 21.999 3.313 -0.013 -1.987 -282.938 -0.137
Dead+Wind 120 deg - 21.999 2.863 1.742 148.095 -244.259 0.126
Service
Dead+Wind 150 deg - 21.999 1.645 3.031 258.303 -139.780 0.356
Service
Dead+Wind 180 deg - 21.999 -0.013 3.542 299.878 2.476 0.491
Service
Dead+Wind 210 deg - 21.999 -1.668 3.045 259,587 144,399 0.494
Service
Dead+Wind 240 deg - 21.999 -2.876 1.765 150.297 247.941 0.364
Service
Dead+Wind 270 deg - 21.999 -3.313 0.013 0.555 285.349 0.137
Service
Dead+Wind 300 deg - 21.999 -2.863 -1.742 -149.528 246.670 -0.127
Service
Dead+Wind 330 deg - 21.999 -1.645 -3.031 -259.749 142.197 -0.357
Service

Solution Summary
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. K K K K K K
1 0.000 -21.999 0.000 -0.001 21.999 0.000 0.003%
2 0.062 -26.399 -16.557 -0.062 26.399 16.557 0.000%
3 0.062 -19.799 -16.557 -0.062 19.799 16.556 0.000%
4 7.798 -26.399 -14.230 -7.798 26.399 14.230 0.000%
5 7.798 -19.799 -14.230 -7.798 19.799 14.230 0.000%
6 13.445 -26.399 -8.252 -13.445 26.399 8.252 0.000%
7 13.445 -19.799 -8.252 -13.445 19.799 8.252 0.000%
8 15.489 -26.399 -0.062 -15.488 26.399 0.062 0.001%
9 15.489 -19.799 -0.062 -15.489 19.799 0.062 0.001%
10 13.383 -26.399 8.144 -13.383 26.399 -8.144 0.000%
11 13.383 -19.799 8.144 -13.383 19.799 -8.144 0.000%
12 7.691 -26.399 14.168 -7.691 26.399 -14.168 0.000%
13 7.691 -19.799 14.168 -7.691 19.799 -14.168 0.000%
14 -0.062 -26.399 16.557 0.062 26.399 -16.557 0.000%
15 -0.062 -19.799 16.557 0.062 19.799 -16.556 0.000%
16 -7.798 -26.399 14.230 7.798 26.399 -14.230 0.000%
17 -7.798 -19.799 14.230 7.798 19.799 -14.230 0.000%
18 -13.445 -26.399 8.252 13.445 26.399 -8.252 0.000%
19 -13.445 -19.799 8.252 13.445 19.799 -8.252 0.000%
20 -15.489 -26.399 0.062 15.488 26.399 -0.062 0.003%
21 -15.489 -19.799 0.062 15.488 19.799 -0.062 0.002%
22 -13.383 -26.399 -8.144 13.383 26.399 8.144 0.000%
23 -13.383 -19.799 -8.144 13.383 19.799 8.144 0.000%
24 -7.691 -26.399 -14.168 7.691 26.399 14.168 0.000%
25 -7.691 -19.799 -14.168 7.691 19.799 14.168 0.000%
26 0.000 -50.700 0.000 -0.000 50.700 -0.000 0.000%
27 0.013 -50.700 -5.521 -0.013 50.700 5.521 0.000%
28 2.556 -50.700 -4.551 -2.556 50.700 4.551 0.000%
29 4.447 -50.700 -2.653 -4.447 50.700 2.653 0.000%
30 5.091 -50.700 -0.013 -5.091 50.700 0.013 0.000%
31 4,434 -50.700 2.632 -4.434 50.700 -2.632 0.000%
32 2.549 -50.700 4.564 -2.549 50.700 -4.564 0.000%
33 -0.013 -50.700 5.521 0.013 50.700 -5.521 0.000%
34 -2.556 -50.700 4.551 2.556 50.700 -4.551 0.000%
35 -4.447 -50.700 2.653 4.447 50.700 -2.653 0.000%
36 -5.091 -50.700 0.013 5.091 50.700 -0.013 0.000%
37 -4.434 -50.700 -2.632 4434 50.700 2.632 0.000%
38 -2.549 -50.700 -4.564 2.549 50.700 4.564 0.000%
39 0.013 -21.999 -3.542 -0.013 21.999 3.542 0.001%
40 1.668 -21.999 -3.045 -1.668 21.999 3.044 0.001%
41 2.877 -21.999 -1.766 -2.876 21.999 1.765 0.001%
42 3.314 -21.999 -0.013 -3.313 21.999 0.013 0.003%
43 2.863 -21.999 1.743 -2.863 21.999 -1.742 0.001%
44 1.646 -21.999 3.031 -1.645 21.999 -3.031 0.001%
45 -0.013 -21.999 3.542 0.013 21.999 -3.542 0.001%
46 -1.668 -21.999 3.045 1.668 21.999 -3.045 0.001%
47 -2.877 -21.999 1.766 2.876 21.999 -1.765 0.001%
48 -3.314 -21.999 0.013 3.313 21.999 -0.013 0.003%
49 -2.863 -21.999 -1.743 2.863 21.999 1.742 0.001%
50 -1.646 -21.999 -3.031 1.645 21.999 3.031 0.001%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
___Combination of Cycles Tolerance Tolerance

1 Yes 6 0.00000001 0.00001095

2 Yes 20 0.00000001 0.00007490

3 Yes 19 0.00000001 0.00011878

4 Yes 22 0.00000001 0.00010250

5 Yes 22 0.00000001 0.00007355

6 Yes 22 0.00000001 0.00011605

7 Yes 22 0.00000001 0.00008392

8 Yes 18 0.00000001 0.00010548

9 Yes 18 0.00000001 0.00008442
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10 Yes 22 0.00000001 0.00010994
11 Yes 22 0.00000001 0.00007946
12 Yes 22 0.00000001 0.00010125
13 Yes 22 0.00000001 0.00007287
14 Yes 20 0.00000001 0.00008576
15 Yes 19 0.00000001 0.00013598
16 Yes 22 0.00000001 0.00012101
17 Yes 22 0.00000001 0.00008708
18 Yes 22 0.00000001 0.00010545
19 Yes 22 0.00000001 0.00007586
20 Yes 17 0.00000001 0.00013626
21 Yes 17 0.00000001 0.00011187
22 Yes 22 0.00000001 0.00010594
23 Yes 22 0.00000001 0.00007639
24 Yes 22 0.00000001 0.00011659
25 Yes 22 0.00000001 0.00008381
26 Yes 14 0.00000001 0.00014690
27 Yes 21 0.00000001 0.00008773
28 Yes 21 0.00000001 0.00010599
29 Yes 21 0.00000001 0.00010849
30 Yes 21 0.00000001 0.00008175
31 Yes 21 0.00000001 0.00010640
32 Yes 21 0.00000001 0.00010482
33 Yes 21 0.00000001 0.00008755
34 Yes 21 0.00000001 0.00011457
35 Yes 21 0.00000001 0.00011011
36 Yes 21 0.00000001 0.00008578
37 Yes 21 0.00000001 0.00011054
38 Yes 21 0.00000001 0.00011439
39 Yes 16 0.00000001 0.00008445
40 Yes 16 0.00000001 0.00010292
41 Yes 16 0.00000001 0.00014704
42 Yes 15 0.00000001 0.00005777
43 Yes 16 0.00000001 0.00012398
44 Yes 16 0.00000001 0.00009739
45 Yes 16 0.00000001 0.00008650
46 Yes 17 0.00000001 0.00008686
47 Yes 16 0.00000001 0.00010582
48 Yes 15 0.00000001 0.00005636
49 Yes 16 0.00000001 0.00010783
50 Yes 17 0.00000001 0.00007930
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. " #
L1 110- 105 15,956 39 1.538 0.016
L2 105 - 100 14.385 39 1.498 0.014
L3 100-93 12.871 39 1.424 0.013
L4 95-90 11.444 39 1.316 0.010
L5 90 -85 10.110 39 1.225 0.008
L6 85-80 8.890 39 1.105 0.006
L7 80-78.75 7.799 39 0.976 0.005
L8 78.75-78.5 7.548 39 0.942 0.004
L9 78.5-735 7.499 39 0.939 0.004
L10 73.5-68.5 6.552 39 0.869 0.004
L11 68.5 - 64.25 5.682 39 0.792 0.003
L12 64.25 - 64 5.007 39 0.724 0.003
L13 64 - 59 4.970 39 0.721 0.003
L14 59-56.5 4.245 39 0.664 0.002
L15 56.5 - 56.25 3.905 39 0.634 0.002
L16 56.25-51.25 3.872 39 0.632 0.002
L17 51.25-455 3.235 39 0.584 0.002
L18 49.5-44.5 3.024 39 0.568 0.002
L19 445 -39.5 2.444 39 0.534 0.002
L20 39.5-37.25 1.918 39 0.472 0.001
L21 37.25-37 1.702 39 0.443 0.001
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° N
L22 37-34.25 1.679 39 0.440 0.001
L23 34.25-34 1.435 39 0.406 0.001
L24 34 - 33.75 1.414 39 0.402 0.001
L25 33.75-335 1.393 39 0.398 0.001
L26 33.5-28.5 1.372 39 0.395 0.001
L27 28.5-23.5 0.990 39 0.335 0.001
L28 23.5-185 0.671 39 0.275 0.001
L29 18.5-13.5 0.415 39 0.216 0.001
L30 13.5-8.5 0.220 39 0.157 0.000
L31 8.5-3.5 0.087 39 0.098 0.000
L32 35-0 0.015 39 0.040 0.000
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in i< 2 ft
110.000 (2) P65-15-XLH-RR w/ Mount 39 15.956 1.5638 0.016 4961
Pipe
100.000 48212S w/ Mount Pipe 39 12.871 1.424 0.013 3176
83.000 (2) SBNHH-1D65A w/ Mount 39 8.437 1.057 0.006 2175
Pipe
69.000 DB201-F 39 5.766 0.801 0.003 3659
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. . ¥
L1 110-105 74.913 2 7174 0.077
L2 105-100 67.516 2 6.999 0.070
L3 100 - 93 60.386 2 6.661 0.063
L4 95 - 90 53.676 2 6.175 0.047
L5 90 - 85 47.409 2 5.758 0.038
L6 85-80 41.680 2 5.193 0.030
L7 80 -78.75 36.564 2 4.579 0.022
L8 78.75-78.5 35.388 2 4.420 0.021
L9 78.5-73.5 35.157 2 4.404 0.020
L10 73.5-68.5 30.720 2 4.074 0.017
L11 68.5 - 64.25 26.643 2 3.715 0.014
L12 64.25 - 64 23.482 2 3.392 0.012
L13 64 - 59 23.305 2 3.380 0.012
L14 59 - 56.5 19.907 2 3.113 0.010
L15 56.5 - 56.25 18.314 2 2.975 0.010
L16 56.25 - 51.25 18.158 2 2.964 0.009
L17 51.25-455 15.172 2 2.741 0.008
L18 49.5-445 14.182 2 2.663 0.008
L19 445 - 39.5 11.463 2 2.504 0.007
L20 39.5-37.25 8.995 2 2.212 0.006
L21 37.25-37 7.984 2 2.081 0.006
L22 37-34.25 7.876 2 2.066 0.006
L23 34.25-34 6.732 2 1.905 0.005
L24 34 -33.75 6.633 2 1.886 0.005
L25 33.75-335 6.535 2 1.866 0.005
L26 33.5-28.5 6.438 2 1.853 0.005
L27 28.5-23.5 4.646 2 1.570 0.004
L28 23.5-185 3.150 2 1.289 0.003
L29 18.5-13.5 1.946 2 1.011 0.002
L30 13.5-8.5 1.031 2 0.736 0.002
L31 8.5-35 0.407 2 0.458 0.001
L32 35-0 0.069 2 0.188 0.000
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Section Elevation Horz. Gowv. Tilt Twist
No. Deflection Load
ft in Comb. E <
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ¢ ft
110.000 (2) P65-15-XLH-RR w/ Mount 2 74.913 7.174 0.077 1127
Pipe
100.000 482128 w/ Mount Pipe 2 60.386 6.661 0.063 77
83.000 (2) SBNHH-1D65A w/ Mount 2 39.557 4.965 0.027 477
Pipe
69.000 DB201-F 2 27.034 3.754 0.015 786
Compression Checks
Pole Design Data
Section Elevation Size L Ly Kir A Py P Ratio
No. Py
ft ft ft in’ K K T 0P,
L1 110-105(1) TP13.901x13.051x0.188 5.000 0.000 0.0 8.161 -2.528 606.340 0.004
L2 105-100(2) TP14.751x13.901x0.188 5.000 0.000 0.0 8.667 -2.741 643.922 0.004
L3 100 - 93 (3) TP15.941x14.751x0.188 7.000 0.000 0.0 9.173 -4.733 681.505 0.007
L4 93 -90 (4) TP16.114x15.226x0.25 5.000 0.000 0.0 12.588 -5.150 935.225 0.006
L5 90 - 85 (5) TP17.002x16.114x0.25 5.000 0.000 0.0 13.292 -5.532 987.568 0.006
L6 85 - 80 (6) TP17.89x17.002x0.25 5.000 0.000 0.0 13.997 -6.911 1039.910 0.007
L7 80 -78.75(7) TP18.112x17.89x0.25 1.250 0.000 0.0 14.173 -7.024 1053.000 0.007
L8 78.75-78.5 TP18.156x18.112x0.55 0.250 0.000 0.0 30.735 -7.072 2283.440 0.003
(8)
LS 785-73.5(9) TP19.044x18.156x0.538 5.000 0.000 0.0 31.572 -7.750 2345.670 0.003
L10 73.5-68.5 TP19.932x19.044x0.513 5.000 0.000 0.0 31.589 -8.855 2346.890 0.004
(10)
L11 68.5-64.25 TP20.686x19.932x0.5 4.250 0.000 0.0 32.036 -9.481 2380.110 0.004
an
L12 64.25 - 64 TP20.731x20.686x0.775 0.250 0.000 0.0 49.088 -9.538 3647.020 0.003
(12)
L13 64 - 59 (13) TP21.619x20.731x0.75 5.000 0.000 0.0 49.678 -10.521 3690.830 0.003
L14 59 -56.5(14) TP22.063x21.619x0.725 2.500 0.000 0.0 49.101 -11.024 3647.970 0.003
L15 56.5-56.25 TP22.107x22.063x0.975 0.250 0.000 0.0 65.396 -11.092 4858.620 0.002
(15)
L16 56.25-51.25 TP22.995x22.107x0.925 5.000 0.000 0.0 64.796 -12.310 4814.040 0.003
(16)
L17 51.25-455  TP24.016x22.995x0.913 5.750 0.000 0.0 64.857 -12.740 4818.540 0.003
(17)
L18 455-445 TP23.709x22.806x0.725 5.000 0.000 0.0 52.890 -14.717 3929.480 0.004
(18)
L19 445-395 TP24.613x23.709x0.713 5.000 0.000 0.0 54.050 -15.822 4015.640 0.004
(19)
L20 39.5-37.25 TP25.019x24.613x0.7 2.250 0.000 0.0 54.033 -16.327 4014.380 0.004
(20)
L21 37.25-37 TP25.065x25.019x0.7 0.250 0.000 0.0 54.133 -16.398 4021.830 0.004
21)
L22 37-34.25 TP25.562x25.065x0.688 2.750 0.000 0.0 54.278 -17.104 4032.610 0.004
(22)
L23 34.25-34 TP25.607x25.562x0.513 0.250 0.000 0.0 40.820 -17.171 3032.740 0.006
(23)
L24 34 -33.75 TP25.652x25.607x0.513 0.250 0.000 0.0 40.894 -17.230 3038.200 0.006
(24)
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Section Elevation Size L Ly Kirr A Py OP;, Ratio
No. P,
ft ft ft in® K K TP,
L25 33.75-33.5 TP25.697x25.652x0.725 0.250 0.000 0.0 57.465 -17.296 4269.330 0.004
(25)
L26 33.5-285 TP26.601x25.697x0.7 5.000 0.000 0.0 57.546 -18.601 4275.390 0.004
(26)
L27 28.5-235 TP27.504x26.601x0.688 5.000 0.000 0.0 58.518 -19.933 4347.560 0.005
(27)
128 23.5-18.5 TP28.408x27.504x0.675 5.000 0.000 0.0 59.416 -21.287 4414.320 0.005
(28)
L29 18.5-13.5 TP29.311x28.408x0.663 5.000 0.000 0.0 60.242 -22.661 4475.690 0.005
(29)
L30 13.5-8.5(30) TP30.215x29.311x0.638 5.000 0.000 0.0 59.848 -24.057 4446.390 0.005
L31 8.5-35(31) TP31.119x30.215x0.638 5.000 0.000 0.0 61.676 -25.436 4582.220 0.006
L32 3.5-0(32) TP31.751x31.119x0.625 3.500 0.000 0.0 61.746 -26.390 4587.430 0.006
Pole Bending Design Data
Section Elevation Size Mo Ratio My oMy Ratio
No. Mx Muy
ft kip-ft Kip-ft oMy kip-ft kip-ft My
L1 110-105(1) TP13.901x13.051x0.188 36.399 170.004 0.214 0.000 170.004 0.000
L2 105-100(2) TP14.751x13.901x0.188 65.552 191.882 0.342 0.000 191.882 0.000
L3 100 - 93 (3) TP15.941x14.751x0.188 108.745 215.086 0.5086 0.000 215.086 0.000
L4 93-90 (4) TP16.114x15.226x0.25 152.458 302.710 0.504 0.000 302.710 0.000
L5 90 - 85 (5) TP17.002x16.114x0.25 197.197 337.821 0.584 0.000 337.821 0.000
L6 85 - 80 (6) TP17.89x17.002x0.25 249.828 374.858 0.666 0.000 374.858 0.000
L7 80 -78.75(7) TP18.112x17.89x0.25 264.286 384.418 0.687 0.000 384.418 0.000
L8 78.75-78.5 TP18.156x18.112x0.55 267.186 807.948 0.331 0.000 807.948 0.000
(8)
L9 78.5-73.5(9) TP19.044x18.156x0.538 325.818 874.275 0.373 0.000 874.275 0.000
L10 73.5-68.5 TP19.932x19.044x0.513 387.543 920.250 0.421 0.000 920.250 0.000
(10
L11 68.5 - 64.25 TP20.686x19.932x0.5 443.895 971.683 0.457 0.000 971.683 0.000
(11)
L12 64.25 - 64 TP20.731x20.686x0.775 447.238 1451.958 0.308 0.000 1451.958 0.000
(12)
L13 64 - 59 (13) TP21.619x20,731x0.75 514.800 1540.917 0.334 0.000 1540.917  0.000
L14 59 - 56.5 (14) TP22.063x21.619x0.725 549.095 1660.200 0.352 0.000 1560.200 0.000
L15 56.5-56.25 TP22.107x22.063x0.975 552.543 2034.033 0.272 0.000 2034.033  0.000
(15)
L16 56.25-51.25 TP22.995x22.107x0.925 622.269 2113.350 0.294 0.000 2113.350 0.000
(16)
L17 51.25-455 TP24.016x22.995x0.913 647.016 2148.708  0.301 0.000 2148.708 0.000
(17)
L18 45.5-445 TP23.709x22.806x0.725 718.843 1814.558 0.396 0.000 1814.558 0.000
(18)
L19 44.5-395 TP24.613x23.709x0.713 792.079 1931.500 0.410 0.000 1931.500 0.000
(19)
L20 39.5-37.25 TP25.019x24.613x0.7 825.436 1966.708 0.420 0.000 1966.708  0.000
(20)
L21 37.25-37 TP25.065x25.019x0.7 829.158 1974.125 0.420 0.000 1974.125 0.000
(21)
L22 37-34.25 TP25.562x25.065x0.688 870.308 2022.950 0.430 0.000 2022.950 0.000
(22)
L23 34,25 - 34 TP25.607x25.562x0.513 874.075 1545.683  0.565 0.000 1545.683  0.000
(23)
L24 34 -33.75 TP25,652x25.607x0.513 877.833 1551.308 0.566 0.000 1551.308 0.000
(24)
L25 33.75-33.5 TP25.697x25.652x0.725 881.600 2147.225 0.411 0.000 2147.225 0.000
(25)
L26 33.5-285 TP26.601x25.697x0.7 957.650 2234592 0.429 0.000 2234592 0.000
(26)
L27 28.5-23.5 TP27.504x26.601x0.688 1035.000 2355.867 0.439 0.000 2355.867 0.000
(27)
L28 23.5-18.5 TP28.408x27.504x0.675 1113.558 2476.892  0.450 0.000 2476.892 0.000
(28)
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Section Elevation Size Max My Ratio My OM,, Ratio
No. Mux uy
ft Kip-ft kip-ft M kip-ft kip-ft OMyy
L29 18.5-13.5 TP29.311x28.408x0.663 1193.225 2597.358 0.459 0.000 2597.358  0.000
(29)
L30 13.5-8.5(30) TP30.215x29.311x0.638 1273.925 2668.083 0.477 0.000 2668.083  0.000
L31 85-35(31) TP31.119x30.215x0.638 1355.600 2835358 0.478 0.000 2835.358 0.000
L32 3.5-0(32) TP31.751x31.119x0.625 1413.333 2901.025 0.487 0.000 2901.025 0.000
Pole Shear Design Data
Section  Elevation Size Actual A Ratio Actual o7, Ratio
No. Ve Vi Tu Ty
ft K K oV, kip-ft kip-ft OTh
L1 110-105(1) TP13.901x13.051x0.188 5,728 303.170 0.019 0.176 340.424 0.001
L2 105-100(2) TP14.751x13.901x0.188 5.938 321.961 0.018 0.175 384.235 0.000
L3 100 - 93 (3) TP15.941x14.751x0.188 8.632 340.753 0.025 1.007 430.697 0.002
L4 93 - 90 (4) TP16.114x15.226x0.25 8.852 467.612 0.019 1.006 606.161 0.002
L5 90 - 85 (5) TP17.002x16.114x0.25 9.055 493.784 0.018 1.004 676.467 0.001
L6 85 - 80 (6) TP17.89x17.002x0.25 11.552 519.955 0.022 1.562 750.633 0.002
L7 80-78.75 (7) TP18.112x17.89x0.25 11.601 526.498 0.022 1.562 769.776 0.002
L8 78.75-78.5 TP18.156x18.112x0.55 11.614 1141.720 0.010 1.562 1617.875 0.001
8
L9 78.5-73.5(9) TP19.044x18.156x0.538 11.858 1172.830 0.010 1.561 1750.683 0.001
L10 73.5-68.5 TP19.932x19.044x0.513 13.163 1162720 0.011 2.289 1842.750 0.001
(10)
L11 68.5 - 64.25 TP20.686x19.932x0.5 13.369 1190.050 0.011 2.287 1945.733 0.001
(11)
L12 64.25 - 64 TP20.731x20.686x0.775 13.377 1823.510 0.007 2.287 2907.467 0.001
(12)
L13 64 - 59 (13) TP21.619x20.731x0.75 13.655 1845.410 0.007 2.286 3085.592 0.001
L14 59 -56.5(14) TP22.063x21.619x0.725 13.792 1823.990 0.008 2.285 3124.217 0.001
L15 56.5-56.25 TP22.107x22.063x0.975 13.802 2429.310 0.006 2.285 4073.042 0.001
(15)
L16 56.25-51.25 TP22.995x22.107x0.925 14.096 2407.020 0.006 2.285 4231.875 0.001
(16)
L17 51.25-455 TP24.016x22.995x0.913 14.200 2409.270 0.006 2.284 4302.675 0.001
(17)
L18 455-44.5 TP23.709x22.806x0.725 14.531 1964.740 0.007 2.284 3633.550 0.001
(18)
L19 44.5-39.5 TP24.613x23.709x0.713 14.779 2007.820 0.007 2.283 3867.717 0.001
(19)
L20 39.5-37.25 TP25.019x24.613x0.7 14.889 2007.190 0.007 2.282 3938.225 0.001
(20
L21 37.25-37 TP25.065x25.019x0.7 14.895 2010.920 0.007 2.282 3953.075 0.001
21)
L22 37-34.25 TP25.562x25.065%0.688 156.050 2016.300 0.007 2.282 4050.842 0.001
(22)
L23 34.25- 34 TP25.607x25.562x0.513 15.053 1516.370 0.010 2.282 3095.150 0.001
(23)
L24 34 -33.75 TP25.652x25.607x0.513 15.065 1519.100 0.010 2.282 3106.417 0.001
(24)
L25 33.75-33.5 TP25.697x25.652x0.725 15.078 2134.670 0.007 2.282 4299.708 0.001
(25)
L26 33.5-28.5 TP26.601x25.697x0.7 15.353 2137.690 0.007 2.281 4474642 0.001
(26)
L27 28.5-23.5 TP27.504x26.601x0.688 15.605 2173.780 0.007 2.280 4717.492 0.000
(27)
L28 23.5-18.5 TP28.408x27.504x0.675 15.839 2207.160 0.007 2.280 4959.833 0.000
(28)
L29 18.5-13.5 TP29.311x28.408x0.663 16.050 2237.840 0.007 2.279 5201.067 0.000
(29)
L30 13.5-8.5(30) TP30.215x29.311x0.638 16.250 2223.190 0.007 2.279 5342.692 0.000
L31 8.5-35(31) TP31.119x30.215x0.638 16.445 2291.110 0.007 2.279 5677.658 0.000
L32 3.5-0(32) TP31.751x31.119x0.625 16.571 2293.720 0.007 2.279 5809.150 0.000
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Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. Py M.x M.y Vy Ty Stress Stress
ft 0Py Mo My s T Ratio Ratio
L1 110-105 (1) 0.004 0.214 0.000 0.019 0.001 0.‘2/19 1.000 482 ‘/
L2 105 - 100 (2) 0.004 0.342 0.000 0.018 0.000 0?6 1.000 4.8.2 ‘/
L3 100-93 (3) 0.007 0.506 0.000 0.025 0.002 0§3 1.000 482 /
L4 93 - 90 (4) 0.006 0.504 0.000 0.019 0.002 0.:;0 1.000 482 '/
L5 90 - 85 (5) 0.006 0.584 0.000 0.018 0.001 0.:30 1.000 482 ./
L6 85 - 80 (6) 0.007 0.666 0.000 0.022 0.002 0.‘(;4 1.000 482 ‘/
L7 80-78.75(7) 0.007 0.687 0.000 0.022 0.002 0.'635 1.000 482 ‘/
L8 78.75-78.5 0.003 0.331 0.000 0.010 0.001 0.334 1.000 482 /
(8) v e
L9 78.5-73.5(9) 0.003 0.373 0.000 0.010 0.001 0.‘3/76 1.000 482 ‘/
L10 73.5-68.5 0.004 0.421 0.000 0.011 0.001 0.425 1.000 ‘/
482
(10) v
L11 68.5 - 64.25 0.004 0.457 0.000 0.011 0.001 0.461 1.000 482 ‘/
(11) v
L12 64.25 - 64 0.003 0.308 0.000 0.007 0.001 0.311 1.000 ‘/
482
(12) d
L13 64 - 59 (13) 0.003 0.334 0.000 0.007 0.001 0§7 1.000 482 ‘/
L14 59 -56.5 (14) 0.003 0.352 0.000 0.008 0.001 0.3/55 1.000 482 ‘/
L15 56.5 - 56.25 0.002 0.272 0.000 0.006 0.001 0.274 1.000 482 '/
(15) / o
L16 56.25 - 51.25 0.003 0.294 0.000 0.006 0.001 0.297 1.000 ‘/
482
(16) v
L17 51.25-455 0.003 0.301 0.000 0.006 0.001 0.304 1.000 |/
482
(17) v
L18 455-445 0.004 0.396 0.000 0.007 0.001 0.400 1.000 ‘/
4.8.2
(18) v
L19 445-39.5 0.004 0.410 0.000 0.007 0.001 0.414 1.000 482 ‘/
(19) v’ -
L20 39.5-37.25 0.004 0.420 0.000 0.007 0.001 0.424 1.000 ‘/
48.2
(20) v
L21 37.25-37 0.004 0.420 0.000 0.007 0.001 0.424 1.000 ‘/
482
21) v
L22 37-34.25 0.004 0.430 0.000 0.007 0.001 0.435 1.000 482 ‘/
(22) v h
L23 34.25- 34 0.006 0.565 0.000 0.010 0.001 0.571 1.000 ‘/
482
23) v
L24 34 -33.75 0.006 0.566 0.000 0.010 0.001 0.572 1.000 V’
4.8.2
(24) v
L25 33.75-33.5 0.004 0.411 0.000 0.007 0.001 0.415 1.000 ‘/
482
(25) v
L26 33.5-285 0.004 0.429 0.000 0.007 0.001 0.433 1.000 /
4.8.2
(26) v
L27 28.5-23.5 0.005 0.439 0.000 0.007 0.000 0.444 1.000 482 V’
27) v =
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. Py M. My Vi Tu Stress Stress
ft P, M oMy oV, 0T, Ratio Ratio
L28 23.5-185 0.005 0.450 0.000 0.007 0.000 0.454 1.000 ‘/
482
28) v
L29 18.!(')2-9‘;3.5 0.005 0.459 0.000 0.007 0.000 0.465 1.000 482 /
L30 13.5-8.5(30) 0.005 0.477 0.000 0.007 0.000 0?3 1.000 482 '/
L31 8.5-3.5(31) 0.006 0.478 0.000 0.007 0.000 0:/84 1.000 482 '/
L32 35-0(32) 0.006 0.487 0.000 0.007 0.000 0?3 1.000 482 ‘/
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APPENDIX B
BASE LEVEL DRAWING
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APPENDIX C
ADDITIONAL CALCULATIONS

tnxTower Report - version 7.0.7.0



910Z/61/01 :1eQ SIskjeuy G abed #'Z uoisiaA - 810d|0D
89-2/SV SI8T'T 43 00002 000°8T 000'8T S0 Sy 1 Sv 9
§9-7LSY S/8T'T £95°9 000'6T 000°€€ 000°€€ <790 S7T'8 STT 59 S
§9-TLSY S/8T'T £95°9 000°'6T 000°€€ 000°€€ 5790 STT'8 STT S'9 ¥
G9-7/SV G/8T'T £95°9 000°6T 000°€€ 000°€€ 5790 STT8 STT S'9 €
G9-7/SV G/8T'T €959 000'6T 000°€€ 000°€€ S79'0 STT'8 STT S9 4
G9-7/SV SL8T'T €187 000°ZT 000°ST 000'ST S79°0 SLEY ST %3 T
|eLa1en (w) az15 310H 3j0g | (,u1) E3uY 1N ()™ (u)yiduaq | (u1) yadua (u1) proijuad (;ur) eauy ssoio (u)H (w) g
RUETE R IVEN] uoneulwis] | uopeulwIa | 0) 3Je4 310d
doy wonog
S[Ie1o( JUIWIDI0JUIdY

ot
6
8
L
X X X 3 00T570-d45-120 2jeid SL'8L 595 9
b3 T SZTS90-d45-120 ajeld 599 STPE S
X T SZTS90-d4$-120 aield STLE 0 17
X T GZ1S90-d4S-12D aje|d SLEE 0 €
X X z GTTS90-d45-10D aied 5’95 0 4
X X X € WSTTX,SE oield STP9 S99t T

QT /T (9T ST v et et |tr|OT|6 |8 |2 |9 S|V | €|C]|T Jaquinn I2POIN adAL {4) uonens|3 () uoizensl3
_ _ 7 7 dAI0aY3 doy 9A103y3 wonog
uoneJINGIUO) JUIWIDI0JUIRY
S9-7LSY T4 STIE0 164'T€ 18°2¢ 81 0 S6v S'6¥ €
S9-2LSY T ST0 9T0'vC €T'ST 8T ¥ S'6v S6 z
G9-7/SY SL0 S/81°0 Tv6°ST 1S0°€T 8T 14 LT 01T 1
[EISEINET {ur) snipey puag | (u1) ssaudIyL {|EM (w) (ur) 1935weiq doj | sapis 40 19qWINN (u) (1) y18ua1 uondas (y) aseq
Jajpwelq wonog y18ua7 o1ds deq anoqy WYSI19H 3j0d

3I5ED UMOI) STOT @ WBIAdoD

JLsvo <

NMOJO

069%TET

113pJQ NOM

TOETY8

‘Ng 2us

9-7zz-vIL 43d

9edin

SHONe[o[e) [eUONIpPY

AnPWo9dn) 3jod




TNX Geometry Input

Increment {ft); | 5 |

Lap Splice Length Bottom Dlameter Tapered Pole Weight
Section Height {ft) Section Length (ft) (ft) Number of Sides | Top Dlameter (in) {In) Wall Thickness (In) Grade Multiplier
1 110 - 105 5 18 13.051 13.801 0.1875 A572-65 1.000
2 105 - 100 S 18 13.901 14751 0.1875 AS572-65 1,000
3 100 - 95 7 2 18 14.751 15.941 0.1875 AS572-65 1.000
4[ 95 - 90 5 18 15.226 16.114 0.25 A572-65 1.000
5 9 - 85 5 18 16.114 17.002 0.25 A572-65 1.000
6 85 - 80 5 18 17.002 17.890 0.25 A572-65 1.000
7 80 - 7875 1.25 18 17.890 18.112 0.25 A572-65 1.000
a 7875 - 785 0.25 18 18.112 18.156 0.55 A572-65 0.902
9 785 - 735 5 18 18.156 19.044 0.5375 AS572-65 0.900
10 73.5 - 685 5 18 19.044 19.932 0.5125 AS572-65 0.922
11 685 - 64.25 4.25 18 19,932 20.686 0.5 A572-65 0.928
12 6425 - 64 0.25 18 20.686 20.731 0.775 A572-65 0.873
13 64 - 59 5 18 20.731 21,619 0.75 AS572-65 0.877
14 59 - 56.5 25 18 21.619 22,063 0.725 AS572-65 0.895
15 56.5 - 56.25 0.25 18 22.063 22.107 0.975 A572-65 0.839
16 56.25 - 51.25 5 18 22.107 22.995 0.925 A572-65 0.857
17 51.25 - 495 5.75 4 18 22.995 24.016 0.9125 AS572-65 0.860
18 495 - 445 5 18 22.806 23.709 0,725 A572-65 0.900
19 445 - 395 5 18 23.709 24,613 0.7125 A572-65 0.897
20 395 - 37.25 225 18 24.613 25.019 0.7 A572-65 0.905
21 37.25 - 37 0.25 18 25.019 25.065 0.7 A572-65 1.054
22 37 - 3425 2.75 18 25,065 25.562 0.6875 A572-65 1.060
23 3425 - 34 0.25 18 25.562 25.607 0.5125 AS572-65 1.212
24 34 - 3375 0.25 18 25.607 25.652 0.5125 AS572-65 1.211
25 33,75 - 335 0.25 18 25.652 25.697 0.725 AS572-65 1.004
26 335 - 285 5 18 25.697 26.601 0.7 A572-65 1.018
27| 285 - 235 5 18 26.601 27.504 0.6875 A572-65 1.016
28| 235 - 185 5 18 27.504 28.408 0.675 A572-65 1.016
29 185 - 135 5 18 28.408 29.311 0.6625 A572-65 1.017
30 135 - 85 5 18 29.311 30.215 0.6375 A572-65 1.039
31 85 - 35 5 18 30.215 31.119 0.6375 A572-65 1.022
32 35 - 0 35 18 31.119 31.751 0.625 A572-65 1.031
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TNX Section Forces

5 |

Increment (ft): | TNX Output
Pu Mux A\
Section Height (ft) (K) (kip-ft) (K)
1 110 - 105 2.5281| 36.399| 5.728
2 105 - 100 2.7406| 65.552| 5.9379
3 100 - 95 4.7328| 108.75| 8.6316
q 95 - 90 5.1502| 152.46| 8.8525
5 90 - 85 5.5325| 197.2| 9.0548
6 85 - 80 6.9108| 249.83| 11.552
7 80 - 7875 7.0238| 264.29| 11.601
8 78.75 - 785 7.0724| 267.19| 11.614
9 785 - 735 7.7497| 325.82| 11.858
10 735 - 685 8.8553| 387.54| 13.163
11 685 - 64.25 9.4805| 443.9| 13.369
12 64.25 - 64 9.538| 447.24| 13.377
13 64 - 59 10.521| 514.8| 13.655
14 59 - 56.5 11.024| 549.09| 13.792
15 56.5 - 56.25 11.092| 552.54| 13.802
16 56.25 - 51.25 12.31| 622.27| 14.096
17 51.25 - 495 12.74| 647.02 14.2
18 495 - 445 14.717| 718.84| 14.531
19 445 - 395 15.822| 792.08| 14.779
20 395 - 37.25 16.327| 825.44| 14.889
21 37.25 - 37 16.398| 829.16| 14.894
22 37 - 34.25 17.104| 870.31| 15.05
23 34.25 34 17.171| 874.07| 15.053
24 34 - 33.75 17.229| 877.84| 15.065
25 33.75 - 335 17.296| 881.6| 15.078
26 335 - 285 18.601| 957.65| 15.353
27 285 - 235 19.933| 1035| 15.605
28 235 - 185 21.287| 1113.6| 15.839
29 18.5 - 135 22.661| 1193.2| 16.05
30 135 - 85 24.057| 1273.9| 16.25
31 85 - 35 25.436| 1355.6( 16.445
32 35 - O 26.39| 1413.3| 16.571
Page 3

Analysis Date: 10/19/2016



Analysis Results

CClpole - version 2.4

Page 4

Elevation (ft) Cor¥3::ent Size Critical Element % Capacity | Pass / Fail
110-105 Pole TP13.901x13.051x0.1875 Pole 21.8% Pass
105-100 Pole TP14.751x13.901x0.1875 Pole 34.6% Pass
100-95 Pole TP15.941x14.751x0.1875 Pole 51.3% Pass
95 -90 Pole TP16.114x15.226x0.25 Pole 50.9% Pass
90 -85 Pole TP17.002x16.114x0.25 Pole 58.9% Pass
85-80 Pole TP17.89x17.002x0.25 Pole 67.3% Pass
80-78.75 Pole TP18.112x17.89x0.25 Pole 69.4% Pass

78.75-78.5 Pole + Reinf. TP18.156x18.112x0.55 Reinf. 6 Tension Rupture 59.3% Pass

78.5-735 Pole + Reinf. TP19.044x18.156x0.5375 Reinf. 6 Tension Rupture 67.3% Pass
73.5-68.5 Pole + Reinf. TP19.932x19.044x0.5125 Reinf. 6 Tension Rupture 74.7% Pass
68.5-64.25 Pole + Reinf. TP20.686x19.932x0.5 Reinf. 6 Tension Rupture 80.9% Pass
64.25 - 64 Pole + Reinf. TP20.731x20.686x0.775 Reinf. 1 Tension Rupture 62.3% Pass
64 - 59 Pole + Reinf. TP21.619x20.731x0.75 Reinf. 1 Tension Rupture 67.8% Pass
59-56.5 Pole + Reinf. TP22.063x21.619x0.725 Reinf. 1 Tension Rupture 70.4% Pass

56.5 - 56.25 Pole + Reinf. TP22.107x22.063x0.975 Reinf. 1 Tension Rupture 55.3% Pass

56.25 - 51.25 Pole + Reinf. TP22.995x22.107x0.925 Reinf. 1 Tension Rupture 59.3% Pass

51.25-49.5 Pole + Reinf. TP24.016x22.995x0.9125 Reinf. 1 Tension Rupture 60.6% Pass

495-445 Pole + Reinf. TP23.709x22.806x0.725 Reinf. 5 Tension Rupture 63.2% Pass
 445-395 Pole + Reinf. TP24.613x23.709x0.7125 Reinf. 5 Tension Rupture |  66.0% |  Pass
. 39.5-37.25 Pole + Reinf. TP25.019x24.613x0.7 Reinf. 5 Tension Rupture 67.1% Pass
37.25-37 Pole + Reinf. TP25.065x25.019x0.7 Reinf. 2 Tension Rupture — 65.7% Pass
37-34.25 Pole + Reinf, TP25.562x25.065x0.6875 Reinf. 2 Tension Rupture 67.0% Pass
34.25-34 Pole + Reinf. TP25.607x25.562x0.5125 Pole 77.7% Pass
34 -33.75 Pole + Reinf. TP25.652x25.607x0.5125 Pole 77.8% Pass
33.75-33.5 Pole + Reinf. TP25.697x25.652x0.725 Reinf. 4 Tension Rupture 62.3% Pass
33.5-28.5 Pole + Reinf. TP26.601x25.697x0.7 |  Reinf. 4 Tension Rupture 64.4% | Pass
28.5-235 Pole + Reinf. TP27.504x26.601x0.6875 Reinf. 4 Tension Rupture 66.4% Pass ]
235-185 Pole + Reinf. TP28.408x27.504x0.675 | Reinf. 4 Tension Rupture |  68.1% Pass
18.5-13.5 Pole + Reinf, TP29.311x28.408x0.6625 . Reinf. 4 Tension Ruptu_re - 69.7% Pass
13.5-85 Pole + Reinf. TP30.215x29.311x0.6375 Reinf. 4 Tension Rupture 71.2% Pass
85-35 Pole + Reinf. TP31.119x30.215x0.6375 N Reinf. 4 Tension Rupture 72.5% Pass
35-0 Pole + Reinf, | TP31.751x31.119x0.625 Reinf. 4 Tension Rupture 73.3% Pass
N . R - ~ | Summary |
Pole 77.8% | Pass
:___ __ ___ I ___ :__— | ___ T?einforcemep}_ __ T 80.9% I__ fi—ss_ |
Overall | 809% | Pass |

Analysis Date: 10/19/2016



Additional Calculations

Section Moment of Inertia {in‘) Area (in?) % Capacity
Elevation (ft)
Pole Reinf. Total Pole Reinf, Total Pole R1 R2 R3 R4 RS R6
110- 105 194 nfa 194 8.16 n/a 8.16 21.8%
105 - 100 232 n/a 232 8.67 n/a 8.67 34.6%
100- 95 275 nfa 275 9.17 n/a 9.17 51.3%
95-90 400 n/a 400 12.59 n/a 12.59 50.9%
90 - 85 471 n/a 471 13.29 n/a 13.29 56.9%
85-80 550 n/a 550 14.00 n/a 14.00 67.3%
80-78.75 571 nfa 571 14.17 n/a 14.17 69.4%
78.75-78.5 575 631 1207 14.21 13.50 27.71 41.8% 59.3%
78.5-73.5 665 690 1355 14.91 13.50 2841 47.5% 67.3%
73.5-68.5 764 751 1515 15.62 13.50 29.12 52.9% 74.7%
68.5 - 64.25 855 806 1661 16.22 13.50 29.72 57.3% 80.9%
64.25-64 861 1609 2470 16.25 26.63 42.88 38.9%| 62.3% 54.9%
64 - 59 978 1741 2719 16.96 26.63 43.58 42.5%| 67.8% 59.8%
59 - 56.5 1040 1809 2849 17.31 26.63 43.93 44.1%| 70.4% 62.0%
56.5 - 56.25 1046 2609 3656 17.34 37.50 54.84 34.7%| 55.3%| 44.1% 441%
56.25 - 51.25 ‘1179 2807 3987 18.05 37.50 55.55 37.2%| 59.3%| 47.3% 47.3%
51.25-49.5 1228 2879 4107 18.29 37.50 55.79 38.1%| 60.6%| 49.3% 48.3%
49.5-44.5 1604 1943 3547 23.21 24.38 47.58 49,9% 63.2% 63.2%
44,5 -39.5 1798 2083 3880 24.10 24.38 48.48 52.1% 66.0% 66.0%
39.5-37.25 1889 2147 4036 24.51 24.38 48.88 53.1% 67.1% 67.1%
37.25-37 1900 2183 4083 24.55 32.50 57.05 53.5% 65.7% 44.6%| 54.1%
37 -34.25 2016 2263 4280 25.04 32.50 57.54 54.7% 67.0% 45.6%| 55.3%
34.25-34 2061 1233 3293 25.09 24.38 49.46 77.7% 73.0% 66.1%
34 -33.75 2072 1237 3308 25.13 24.38 49,51 77.8% 73.2% 66.2%
33.75-33.5 2051 2452 4503 25.18 32.50 57.68 53.9% 61.4%)| 55.4%| 62.3%
33.5-28.5 2278 2614 4892 26.07 32.50 58.57 55.8% 63.4%)| 57.3%| 64.4%
28.5-23.5 2521 2782 5303 26.97 32.50 59.47 57.5% 65.3%| 59.1%| 66.4%
23.5-18.5 2780 2955 5736 27.87 32.50 60.37 59.0% 67.0%| 60.8%| 68.1%
18.5-13.5 3057 3134 6191 28.76 32.50 61.26 60.5% 68.6%| 62.3%| 69.7%
13.5-85 3352 3318 6670 29.66 32.50 62.16 61.8% 70.0%| 63.6%| 71.2%
85-35 3665 3507 7172 30.55 32.50 63.05 63.0% 74.3%| 64.9%| 72.5%
35-0 3895 3643 7538 31.18 32.50 63.68 63.7% 72.14%| 65.7%| 73.3%

Note: Section capacity checked in 5 degree increments.
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Project Name:
Project Number:
Job Number:
Date:

Willington-River RD

BU#841301
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10/19/2016

JACOBS

Jacobs Engineering Group, Inc,

Created On: 6/17/2014

Checked By: SMR

Revised On: 9/16/2016

Revision No.: 2.5

Monopole Additional Anchor Rod and Bracket Checks

New Design? No
Code: G
Moment (M) 1413 kip-ft
Axial (P) 26 kips
Shear (V) 17 kips
Existing Rods
Number of Rods 8
Rod Circle 38.8 in
y 19.4 in
Moment of Inertia (1) 4892.68  |in*
Rod Grade AG15-75
Thread Type Non-Upset
Diameter (d) 2.25 in
Ag 3.98 in”
Ae 3.25 in
Fy 75 ksi
Fu 100 ksi
Tension per Rod 124.09 kips
Shear per Rod 2.13 kips
Allowable 260.0 kips
% Capacity 47.7% %
Pass
| Total Moment of Inertia | 9169.18 [in® ]

Horizontal and Vertical Weld to Pole Checks
Pole Grade
Fy 65 ksi
Fu 80 ksi
Base Plate Grade
Fy 60 ksi
Fu 75 ksi
“Bracket Plate Grade
Fy 65 ksi
Fu 80 ksi
Bracket plate thickness 1.25 in
Bracket Plate width 7.25 in
Height of vertical weld 06 in
from base plate
Notch 0.75 in
Gap between Base Plate ;
. 0 in
and Pipe
Vertical fillet weld size .
(bracket to pole) g }/18in
Weld Material Grade 80 ksi

New Rods
Number of Rods 4
Rod Circle 51.3 in
y 25.65 in
Moment of Inertia (1) 4,276 in*
Rod Grade A193 B7
Thread Type Non-Upset
Diameter (d) 2.25
Ag 3.98 in
Ae 3.25 in’
Fy 105 ksi
Fu 125 ksi
Tension per Rod 154.16 kips
Shear per Rod 0.00 kips
Allowable 325.0 kips
% Capacity 47.4% %
Pass
Pipe/HSS Checks
Pipe/HSS HSS
Diameter Pipe/Width HSS 5 in
thickness of pipe 0.5 in
inner diameter of pipe 4 in
Pipe Fy 46 ksi
Length of Pipe 14 in
Pipe Area 7.88 in®
MOI of pipe 26.00 in"4
r pipe 1.82 in
Allowable Bearing 489.35 Kk
% Capacity 31.5% %
Pass
Fa 27.11 ksi
Fe 4818.2 ksi
ki/r 7.71
4.71%V(E/Fy) 118.26
Fer 45.82 ksi
@Pn 326.23 k
% Capacity 47.3% Yo
Pass




Case 1: Vertical Fillet Weld Controls

Case 2: Vertical Fillet Base Material Controls

Check extreme fiber 1

Check extreme fiber 1

rai 2.20 ksi
Rnweld 36.00 ksi
Cap3 6.1% %
Pass
Check extreme fiber 2
ra2 2.25 ksi
Fu 75.00 ksi
Rnplate 33.75 ksi
Cap4 6.7% %
Pass

ral 2.97 ksi
Rnweld 36.00 ksi
Cap1 8.2% %
Eass
Check extreme fiber 2
ra2 3.00 ksi
Fu 75.00 ksi
Rnplate 33.75 ksi
Cap2 8.9% %
Pass
Vertical Weld to Pipe Checks
length of verhcal weld to 14 in
pipe
Vertical fillet weld size .
(bracket to pipe) g x/16 in
Weld Material Grade 80 ksi
C1 1.03
ex 2.5 in
a 0.18
C 3.55
Allowable 307.39 k
% Capacity 50.1% %
Pass
Bracket Plate Check
®OFv 35.1 ksi
®vn 614.25 k
vn 154.2 k
bracket plate welded to
Yes
base plate?
Elastic Section Modulus 40.8 in?
Plastic Section Modulus 61.3 in®
OMn 3583.1 k-in
M, 385.4 k-in
% Capacity 25.1% Y%
Pass

[New Anchor Rods Reinforce Foundatior]

No




Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material
TIA Rev G |Assumption: Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Site Data

BU#: 841301
Site Name: WILLINGTON-RIVER RD
App #: 360342 Rev.0

| Pole Manufacturer:| Other

Anchor Rod Data

Qty: 8

Diam: 225 |in

Rod Material:| A615-J

Strength (Fu): 100  |ksi

Yield (Fy): 75 ksi
Bolt Circle:| 38.75 |in

Plate Data

Diam:| 46.75 [in
Thick: 1.5 in

Grade: 60 ksi
Single-Rod B-eff: 12.60 |in

Stiffener Data (Welding at both sides)

Config: 3 i
Weld Type: Both
Groove Depth: 0.25 [in**
Groove Angle: 45 degrees
Fillet H. Weld:| 0.375 |in
Fillet V. Weld:| 0.375 |in
Width:; 7 in
Height: 18 in
Thick: 0.5 in
Notch: 0.5 in
Grade: 36 ksi
Weld str.: 70 ksi

Clear Space 6 in
between

Pole Data

Diam:| 31.751 |in
Thick:|] 0.3125 |[in
Grade: 65 ksi
# of Sides: 18 “0" IF Round
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

* 0 =none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

Reactions
Mu; 753.6 ft-Kips
Axial, Pu: 26 kips
Shear, Vu: 17 kips
Eta Factor, n 0.5 TIA G (Fig. 4-4)

[If No stiffeners, Criteria:

| AISC LRFD |<-On|y Applcable to Unstiffened Cases

Anchor Rod Results
Max Rod (Cu+ Vu/R):

Allowable Axial, ®*Fu*Anet:
Anchor Rod Stress Ratio:

Base Plate Results

Base Plate Stress:

Allowable Plate Stress:
Base Plate Stress Ratio:

Stiffener Results
Horizontal Weld :
Vertical Weld:

Plate Flex+Shear, fb/Fb+(fv/Fv)*2:

Plate Tension+Shear, ft/Ft+({fv/Fv)"2:

Plate Comp. (AISC Bracket):

Pole Results

Pole Punching Shear Check:

124.1 Kips
260.0 Kips
47 7% Pass

Flexural Check
29.5 ksi
54.0 ksi

54.6% Pass

41.8% Pass
16.9% Pass
15.2% Pass
44.5% Pass
52.3% Pass

6.7% Pass

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

CClplate v2.0

Stiffened

AISC LRFD

0*Tn

Stiffened

AISC LRFD

P*Fy

Y.L. Length:
N/A, Roark

Analysis Date: 10/19/2016




(Bearing and Stability Checks) Tool for TIA Rev F or G - Application (MP, SST with unitbase)

Site Data

BU#: 841301
Site Name: Willington-River RD
App #: 360342 Rev. 0

Monopole Base Reaction Forces
TIA Revision: G <--Pull Down
Factored DL Axial, PDu: 26 kips
Factored WL Axial, PWu: 0 kips
Factored WL Shear, Vu: 17 kips
Factored WL Moment, Mu: 1413  |ft-kips

Loads Already Factored

LoadTF_gctor Shaft Factored Loads

For P (DL) 1.2 <----Disregard 1.00 1.2D+1.6W, Pu: 26 kips
For PV, and M o 0.90 0.9D+1.6W, Pu:| 19.5  [kips
(WL) 1.35 <----Disregard Vo 7 e

1.00 Mu:| 1413 |ft-kips

Pad & Pier Data

Base PL Dist. Above Pier: 0 in

Pier Dist. Above Grade: 12 in

Pad Bearing Depth, D: 5 ft

Pad Thickness, T: 25 ft

Pad Width=Length, L: 22 ft
Pier Cross Section Shape:| Square | <--Pull Down

Enter Pier Side Width: 6 ft

Concrete Density:| 150.0 |pcf

Pier Cross Section Area: 36.00 |[ft"2
Pier Height: 3.50 |ft

Soil (above pad) Height: 2.50 ft

Soil Parameters

Unit Weight, y: 125.0 |pcf

Ultimate Bearing Capacity, gn: 8.00 ksf

Strength Reduct. factor, ¢: 0.75

Angle of Friction, ©: 36.0 degrees
Undrained Shear Strength, Cu: 0.00 ksf
Allowable Bearing: ¢*qgn: 6.00 ksf

Passive Pres. Coeff., Kp 3.85

1.2D+1.6W Load Combination, Bearing Results:

(No Soil Wedges) P1="1.2D+1.6W" |
[Reaction+Conc+Soil] 9810 (Kips)

Factored "1.6W" Overturning

Moment (MW-Msoil), M1 1496.11 |ft-Kips

Orthogonal Direction:

eccl =M1/P1= 3.44 ft
Orthogonal qu=  1.46  ksf
qu/¢*gn Ratio= 24.33% Pass

Diagonal Direction:
ecc2 = (0.707M1)/P1 = 243 ft

Diagonal qu= 1.48  ksf
qu/d*agn Ratio= 24.67% Pass

<-- Press Upon Completing All Input

[ Overturning Stability Check |

Forces/Moments due to Wind and Lateral Soil

Minimum of (@*Ultimate Pad

Passive Force, Vu): 17.0 kips
Pad Force Location Above D: 1.11 ft
&(Passive Pressure Moment): 18.89 |ft-kips

Factored O.T. M(WL), "1.6W":[ 1515.0 |[ft-kips
Factored OT (MW-Msoil), M1| 1496.11 |ft-kips

Resistance due to Foundation Gravity

0.9D+1.6W Load Combination, Bearing Results:

(w/ Soil Wedges) P2="0.9D+1.6W"
[Reaction+Conc+Soil] 2RSS (Kips)

Factored "1.6W" Overturning
Moment (MW-Msoil) - 0,.9(M of
Wedge + M of Cohesion), M2

1394.64 ft-kips

Soil Wedge Projection grade, a: 1.82 ft

Sum of Soil Wedges Wi 11.64 |kips

Soil Wedges ecc, K1: 9.69 ft

Ftg+Soil above Pad wt: 340.4 |kips

Unfactored (Total ftg-soil Wt):| 352.04 [kips

1.2D. No Soil Wedges. 434.48 |kips

Orthogonal ecc3 = M2/P2 = 415 ft
Ortho Non Bearing Length,NBL= 829 ft
Orthogonal qu= 122 ksf
Diagonal qu=  1.29  ksf

0.9D. With Soil Wedges 336.33 [kips

Max Reaction Moment (ft-kips) so that qu=¢*gn = 100%
Capacity Rating

Resistance due to Cohesion (Vertical) Actual M: 1413.00
¢*(1/2*Cu)(Total Vert. Planes) 0.00 kips M Orthogonalj 3321.24 42.54% Pass
Cohesion Force Eccentricity, K2 0.00 ft M Diagonal:| 3321.24 42.54% Pass

"Bearing/Stability Pier Square Pad" Tool, BSPSQP, Version 3.0 - Effective 06/27/2011

Analysis Date: 10/19/2016



10/18/2016 Search Results for Map

Applied Technology Council

WINDSPEED BY LOCATION

ASCE 7 Windspeed ASCE 7 Ground Snow Load  Related Resources Sponsors About ATC  Contact

MWL LMABRRUYR

Search Results

Query Date: Tue Oct 18 2016
Latitude: 41.8908
Longitude: -72.2894

ASCE 7-10 Windspeeds
(3-sec peak gust in mph*):

Risk Category I: 115
Risk Category II: 125
Risk Category IlI-IV: 135
MRI** 10-Year: 77

MRI** 25-Year: 87

MRI** 50-Year: 94

MRI** 100-Year: 101

ASCE 7-05 Windspeed:
100 (3-sec peak gust in mph)
ASCE 7-93 Windspeed:
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81 (fastest mile in mph)

*Miles per hour
**Mean Recurrence Interval

Users should consult with local building officials
to determine if there are community-specific wind speed
requirements that govern.

=
=] Print your results

WINDSPEED WEBSITE DISCLAIMER

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors
assume no responsibility or liability for its accuracy. The material presented in the windspeed report should not
be used or relied upon for any specific application without competent examination and verification of its
accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and
knowledge in the field of practice, nor to substitute for the standard of care required of such professionals in
interpreting and applying the results of the windspeed report provided by this website. Users of the information
from this website assume all liability arising from such use. Use of the output of this website does not imply
approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the windspeed load report.

Sponsored by the ATC Endowment Fund « Applied Technology Council - 201 Redwood Shores Parkway, Suite 240 « Redwood City, California 94065 « (650) 595-1542
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Property Information
Property  09013160-4891 CAPTTOL REGION
1D COUNCTL OF GOVERMMENTS
Location 426 RIVER RD SRR MQRCARY N1 & DOITar cegicn
Owner WILLINGTON FIRE DEPT
INC




426 RIVER RD

Location 426 RIVER RD
Mblu 34//010-00//

Acct# 00242700

Owner WILLINGTON FIRE DEPT INC

Current Value

Assessment $285,980
Appraisal $408,520
PID 4891

Building Count 1

Appraisal _ - l
’ ) Valuation Year Imprm—lem_ent_s - ) Land_ [ Total ‘
I 2013 o $298,840 | $109,680 _ —$;08,520"‘
[ Assessment |
’ Valuation Ye;r _Impmveménts ) Land ‘ ) _To;:al | ‘
: 2013 - | - —$209,200 $76,780.‘ $285,980 ‘

Owner of Record

Owner WILLINGTON FIRE DEPT INC
Co-Owner
Address P O BOX 161

WILLINGTON, CT 06279

Building Information

Building 1 : Section 1

Year Built: 1985
Living Area: 4266
Replacement Cost: $344,471
Building Percent 80
Good:

Replacement Cost

Less Depreciation: $275,580

Building Attributes

i Field Description
I. STYLE Fire Station ”

|. MODEL .Commercial

: Grade c- )
: Stor;es: .1

‘ Occupancy .1.00

: Exterior Wall 1 | Typical )

Exterior Wall 2

Sale Price $0
Certificate 1

Book & Page 80/355
Sale Date 06/25/1980

Building Photo

(http://images.vgsi.com/photos/WillingtonCTPhotos//\00\00\18,



Roof Structure

Roof Cover

Interior Wall 1

Interior Wall 2

;nt;n'o_rF-It;'I
Interior Floor 2
;ea&g Fuel
Heating.;.Type

AC Type

: Total Rooms

[ Total Bedrms

[ Total Baths

1st Floor Use:

Heat/AC

Frame Type

. Baths/Plumbing

| ceiling/wall

Rooms/Prtns

| Wall Height

% Comn Wall

Extra Features

Land
Land Use
Use Code 9032
Description MUN FIRE
Zone R80
Neighborhood 301
Alt Land Appr No
Category

Outbuildings

| Code | Description

| LIGHTS-IN W/PL

|LT1

Typical ) Building Layout
Typical -
IEm—me S BAS
Typical
Typical
0 - N 54 54
Typical
Floor Fumace
Unit/AC
: = B — 73
MUN FIRE
. Building Sub-Areas Legend
None - ——— —_— _
R — . Gross Living
Fireprf Steel Code Description Area Area
|Average ) BAS | First Fioor 4266 4266
i.-DESCRIP'_I'ION-_ o ‘ 4266 4266
Average - B -
L —
| 14.00
Extra Features Legend
No Data for Extra Features
Land Line Valuation
Size (Acres) 13.16
Frontage
Depth
Assessed Value $76,780
Appraised Value $109,680
Outbuildings Legend
Sub Code Sub Description I Size Value ‘ Bldg #
S 1 | ! !
1.00 UNITS $480 ‘ 1



LTS MERC VAP/FLU 1.00 UNITS $770 1
PAV1 PAVING-ASPHALT 15000.00 S.F. $21,000 1
SHD1 SHED FRAME 168.00 S.F. $1,010 1
Valuation History
Appraisal
Valuation Year Improvements Land Total
2012 $316,590 $139,410 $456,000
Assessment
Valuation Year Improvements | Land Total
2012 $221,620 ] $97,590 $319,210

(c) 2014 Vision Government Solutions, Inc. All rights reserved.



