RO bi nson + CO Ie 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

January 31, 2017

Melanie A. Bachman
Acting Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
1358 New Britain Avenue, West Hartford, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
wireless telecommunications antennas at the 105-foot level on the existing 130-foot tower at
1358 New Britain Avenue in West Hartford (the “Property”). The tower is owned by Crown
Castle. The Council approved Cellco’s shared use of this tower in 1998. Cellco now intends to
modify its facility by replacing six (6) of its existing antennas with three (3) model SBNHH-
1D65B, 700/2100 MHz antennas and three (3) model SBNHH-1D65B, 1900 MHz antennas, all
at the same 105-foot level on the tower. Cellco also intends to replace six (6) remote radio heads
(“RRHs”) and install three (3) new RRHs, all behind its antennas and install two (2)
HYBRIFLEX™ antenna cables, attached to the outside of the monopole. Included in
Attachment 1 are specifications for the replacement antennas, RRHs and HYBRIFLEX™ cables.

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 Ronald Van Winkle, Town
Manager for the Town of West Hartford. A copy of this letter is also being sent to Kevin M.
Ahern, Chair of the West Hartford Town Plan and Zoning Commission, the West Hartford
Methodist Church, owner of the Property and Crown Castle, the tower owner.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-505-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. The replacement antennas and RRHs will be located at the 105-foot level on the
130-foot tower.

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 SixX
decibels or more, or to levels that exceed state and local criteria.

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

Sr 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, with certain modifications, can support Cellco’s
proposed modifications. (See Structural Modification Report included in Attachment 3).

A copy of the Town Assessor’s 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. § 16-50j-72(b)(2).

Sincerely,

Kenneth C. Baldwin
Enclosures
Copy to:
Ronald Van Winkle, Town Manager
Kevin M. Ahern, Chair Town Plan and Zoning Commission
West Hartford Methodist Church

Crown Castle
Tim Parks
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Product Specitications

COMMSCOPE

SBNHH-1D65B

Multiband Antenna, 698-896 and 2x 1695-2360 MHz, 65° horizontal beamwidth,
internal RET. Both high bands share the same electrical tilt.

e Interleaved dipole technology providing for attractive, low wind load mechanical
package

Electrical Specifications
Frequency Band, MHz

698-806 806-896 1695-1880 1850-1990 1920-2200 2300-2360

Gain, dBi 14.9 14.7 17.7 18.2 18.6 18.6
Beamwidth, Horizontal, degrees 68 66 69 66 63 58
Beamwidth, Vertical, degrees 12.1 10.7 5.6 5.2 5.0 4.5
Beam Tilt, degrees 0-14 0-14 0-7 0-7 0-7 0-7
USLS (First Lobe), dB 14 13 15 15 15 13
Front-to-Back Ratio at 180°, dB 27 29 28 28 28 27
Isolation, dB 25 25 25 25 25 25
Isolation, Intersystem, dB 30 30 30 30 30 30
VSWR | Return Loss, dB 1.5 14.0 1.5]| 14.0 1.5 | 14.0 1.5] 14.0 1.5 | 14.0 1.5 ] 14.0
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153 -153 -153 -153
Input Power per Port, maximum, watts 350 350 350 350 350 300
Polarization +45° +45° +45° +450° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 698-806 806-896 1695-1880 1850-19901920-22002300-2360
Gain by all Beam Tilts, average, dBi 14.5 14.3 17.4 17.9 18.2 18.3
Gain by all Beam Tilts Tolerance, dB +0.5 +0.8 +0.4 +0.3 +0.5 +0.3
0°|14.6 0°|14.5 0°(17.4 0°]17.8 0°|18.1 0°|18.2
Gain by Beam Tilt, average, dBi 7°]|14.6 7°]|14.4 3°|17.5 3°]17.9 3°|18.3 3°|18.4
14°|14.2 14°|13.6 7°117.4 7°|17.9 7°]18.2 7°|18.4
Beamwidth, Horizontal Tolerance, degrees +2.2 +3.4 +2 +4.6 +5.7 +4.3
Beamwidth, Vertical Tolerance, degrees +0.8 +1 +0.3 +0.2 +0.3 +0.2
USLS, beampeak to 20° above beampeak, dB 16 14 16 16 16 15
Front-to-Back Total Power at 180° + 30°, dB 25 26 27 26 26 26
CPR at Boresight, dB 22 23 21 20 20 22
CPR at Sector, dB 13 11 16 12 11 4

* CommScope® supports NGMN recommendations on Base Station Antenna Standards [BASTA). To learn more about the benefits of BASTA,
download the whitepaper Time to Raise the Bar on BSAs.

Array Layout

©2017 CommScope, Inc. All rights reserved. All irademarks identified by ® or ™ are registered trademarks, respectively, of CommScope.
All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: November 28,
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Product Specitications COMMSCIPE

SBNHH-1D65B

SBNHH 65
Array Freq Conns RET AISG RET UID |
Top [ h‘::_‘:l;b 1-, LM%’“ ANvoserooooooa ||
Y1 1605230} 34 2 ANXXXENXNXANNKNNRREE |
Yi 1693-2360 5. |
Left Right
Bottom
View from the front of the antenna
(Sizes of colored boxes are not true
depictions of array sizes)
General Specifications
Operating Frequency Band 1695 - 2360 MHz | 698 - 896 MHz
Antenna Type Sector
Band Multiband
Performance Note Outdoor usage
Mechanical Specifications
RF Connector Quantity, total 6
RF Connector Quantity, low band 2
RF Connector Quantity, high band 4
RF Connector Interface 7-16 DIN Female

©2017 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered rademarks, respectively, of CommScope.
All specifications are subject fo change without notice. See www.commscope.com for the most current information. Revised: November 28,
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Product Specitications COMMSCOPE

SBNHH-1D65B

Color
Grounding Type

Radiator Material
Radome Material
Reflector Material

RF Connector Location
Wind Loading, frontal

Wind Loading, lateral
Wind Loading, rear

Wind Speed, maximum

Light gray

RF connector inner conductor and body grounded to reflector and
mounting bracket

Aluminum | Low loss circuit board
Fiberglass, UV resistant

Aluminum

Bottom

618.0 N @ 150 km/h
138.9 Ibf @ 150 km/h

197.0 N @ 150 km/h
44.3 Ibf @ 150 km/h

728.0 N @ 150 km/h
163.7 Ibf @ 150 km/h

241 km/h | 150 mph

L}

Dimensions

Length 1851.0 mm | 72.9in
Width 301.0mm | 11.9in
Depth 180.0mm | 7.1in
Net Weight, without mounting kit 184kg | 40.61b

Remote Electrical Tilt (RET) Information

Input Voltage 10-30 Vdc

Internal RET High band (1) | Low band (1)
Power Consumption, idie state, maximum 2.0W

Power Consumption, normal conditions, maximum 13.0 W

Protocol 3GPP/AISG 2.0 (Multi-RET)

RET Interface 8-pin DIN Female | 8-pin DIN Male
RET Interface, quantity 1 female | 1 male

Packed Dimensions

Length 2025.0mm | 79.7in
Width 390.0 mm | 15.4in
Depth 296.0 mm | 11.7in
Shipping Weight 31.0kg | 68.31Ib

Regulatory Compliance/Certifications

Agency Classification
RoHS 2011/65/EU Compliant by Exemption

China RoHS SJ/T 11364-2006  Above Maximum Concentration Value (MCV)

ISO 9001:2008 Designed, manufactured and/or distributed under this quality management system

®®

©2017 CommScope, Inc. Al rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope.
All specifications are subject fo change without nofice. See www.commscope.com for the most current information, Revised: November 28, page 3 of 4
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Product Specitications COMMSCOPE

SBNHH-1D658B

Included Products

BSAMNT-1 — Wide Profile Antenna Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Kit contains one
scissor top bracket set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2017 CommScope, Inc. All rights reserved. All frademarks identified by ® or ™ are registered trademarks, respectively, of CommScope
Al specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: November 28, page 4 of 4
2016 January 23, 2017



ALCATEL-LUCENT B13 RRH4X30-4R

Alcatel-Lucent B13 Remote Radio Head 4x30-4R 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.

Supporting 2Tx/4Tx MIMO and 4-way Rx diversity, Alcatel-Lucent B13
RRH4x30-4R allows operators to have a compact radio solution to deploy LTE in
the 700U band (700 MHz, 3GPP band 13), providing them with the means to
achieve high capacity, high quality and high coverage with minimum site
requirements.

The Alcatel-Lucent B13 RRH4x30-4R product has four transmit RF paths, offering
the possibility to select, via software only, 2Tx or 4Tx MIMO
configurations with either 2x60 W or 4x30 W RF output power. It supports
also 4-way Rx diversity and up to 10MHz instantaneous bandwidth.

The Alcatel-Lucent B13 RRH4x30-4R is a 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 B13 RRH4x30-4R 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 700 MHz band (700U, 3GPP band 13)

LTE 2Tx or 4Tx MIMO (SW switchable)

Output power: Up to 2x60W or 4x30W

10MHz LTE carrier with 4Rx Diversity

Convection-cooled (fan-less)

Supports AISG 2.0 ALD devices (RET, TMA) through RS485 or RF ports

BENEFITS

. Compact to reduce additional footprint when adding LTE in 700U band

. MIMO scheme operation selection (2Tx or 4Tx) by software only

. Improves downlink spectral efficiency through MIMO4

. Increases LTE coverage thanks to 4Rx diversity capability and best in class Rx sensitivity

° Flexible mounting options: Pole or Wall

! o o e
: FOEC R RN

4x30W with 4T4R
or
2x60W with 2T4R

Can be switched between
modes via SW w/o site
visit

seesssssssscssessscsssssssnssssssssscsscsscsssssessscssssfAlCcatel-Lucent @



TECHNYCAL SPECIFICATIONS

4 duplexed (either 4T4R or 2T4R by SW)

U700 (C) (3GPP bands 13):
DL: 746 - 756 MHz / UL: 777 - 787 MHz

* 10MHz - 1 LTE carrier (in 10MHz occupied bandwidth)

10 MHz
2x60W or 4x30W (by SW)

2 dB typ. (<2.5 dB max) — 2 or 4 way Rx dlversity

550 x 305 x 230 (21.6” x 12.0” x 9") (with solar shield)
38 (with solar shield)
26 (57.2) (with solar shield)

-40.5 to -57V at full performance, -38 to -57V with relaxation on power consumption
: 550W typical @100% RF load ( in 2Tx or 4TX mode)

-40°C (-40°F) /+55°C (+131°F)
IP65

Frontal:<200N / Lateral : <150N

4 ports 7/16 DIN female (50 ohms)
VSWR < 1.5

2 CPRI ports (HW ready for Rate7, 9.8 Gbps)
SFP single mode dual fiber

I
1 AISG2.0 output (RS485)
Integrated Smart Bias Tees (x2)

4 external alarms (1 connector) — 4 RF Tx & 4 RF Rx monitor ports - 1 DC connector (2 pins)

Pole and wall mounting

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

www.alcatel-lucent.com Alcatel, Lucent. Alcatel-Lucent and (he Alcalel-Lucent
logo arc Lrademarks of Alcatel-Lucent All other trademarks arc the property of their
respective owners. The information presented is subject fo change withoul nofice
Alcatel-Lucent assunics no ibilify for i i ai herein
Copyright © 2014 Alcatel-Lucent. All Rights Reseryed
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Alcatel-Lucent Band 25 Remote Radio Head 4x30W is the new 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.

Supporting 2Tx/4Tx MIMO and 4-way Rx diversity, Alcatel-Lucent B25
RRH4x30 allows operators to have a compact radio solution to deploy LTE in the |
PCS band (1.9 GHz, 3GPP band 25), providing them with the means to achieve
high capacity, high quality and high coverage with minimum site requirements.

i

T
(L

The Alcatel-Lucent B25 RRH4x30 product has four transmit RF paths, offering
the possibility to select, via software only, 2Tx or 4Tx MIMO
configurations with either 2x60 W or 4x30 W RF output power. It supports

also 4-way Rx diversity, LTE carriers from 3 MHz up to 20 MHz and up to 65 MHz
instantaneous bandwidth.

T

il

——
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The Alcatel-Lucent B25 RRH4x30 is a 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 B25 RRH4x30 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 1.9 GHz band (PCS, 3GPP band 2 & 25)

. LTE 2Tx or 4Tx MIMO (SW switchable)

° Output power: Up to 2x60W or 4x30W

Ready for 3, 5, 10, 15 or 20MHz LTE carrier operation with 4Rx Diversity

Ready to support up to 4 carriers anywhere in 65MHz instantaneous bandwidth
. Convection-cooled (fan-less)

. Supports AISG 2.0 devices (RET, TMA) through RS485 or RF ports

BENEFITS
. Compact to reduce additional footprint when adding LTE in PCS band DEOW vg:th Sl
. MIMO scheme operation selection (2Tx or 4Tx) by software only 2x60W with 2T4R

Full fiexibility for multiple carriers operation over entire PCS spectrum
Improves downlink spectral efficiency and cell edge throughput through MIMO4

Increases LTE coverage thanks to 4-way Rx diversity capability and best in class Rx sensitivity
. Flexible mounting options (Pole or Wall)

330 3 X X

Can be switched between
modes via SW w/o site
visit

cesssssssssssssssnsesscsssccscssessscassssnccssesssecssscsAlCatel-Lucent @




TECHNICAL SPECIFICATIONS

4 duplexed (either 4T4R or 2T4R by SW)

3GPP bands 2 & 25 (PCS-G)
DL: 1930 - 1995 MHz
UL: 1850 - 1915 MHz

65MHz — Up to 4 LTE carriers (in 40MHz occupied bandwidth)

3, 5,10, 15 or 20 MHz
2x60W or 4x30W (by SW)

2.0 dB typ. (<2.5 dB max)
* 2 or 4 way Rx diversity

538 x 304 x 182 (21.2" x 12.0"x 7.2")

30

24 (53)

-40.5 to -57V at full performance, -38 to -57V with relaxation on power consumption
580W typical @100% RF load

-40°C (-40°F) /+55°C (+131°F)

1P65

Frontal: <200N / Lateral : <150N

4 ports 7/16 DIN female (50 ohms)
VSWR < 1.5 (> 14dB)

2 CPRI ports (HW ready for Rate7 / 9.8 Gbps)

1 AISG2.0 output (RS485), +24V/2A DC power
Integrated Smart Bias Tees (x2)

1 external alarms connector (4 alarms)
4 RF Tx & 4 RF Rx monitor ports
1 DC connector (2 pins)

' Pole and wall mounting

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

www.alcatel-lucent.com Alcaicl J.ucent, Alcatel-Lucent and the Alcatel-Lucent
logo are tradeimarks of Alcatel-Lucent All other irademarks arc the property of their
respective owners The mformation preseuted is subjeet to change without notice
Aleatel-Lucent assumes no responsibilily for inaccwnaci I herein
Copyright € 2014 Alcatel-Lucent. All Rights Reserved
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ALCATEL-LUCENT B66A RRH4X45

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.

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.

[EERLEPERTITRRE R AR
TRV

I

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)

L] L] L] Ll L] L ] ]

70MHz LTE carrier with 4Rx Diversity {T4Ror 2T4R
Convection-cooled (fan-less) rx— m
Supports AISG 2.0 ALD devices (RET, TMA) through RS485 or RF ports X y
PP ( ) throug i MR L
BENEFITS X o;
X L0 vath 2T4R
e Compact to reduce additional footprint when adding LTE in AWS 1-3 band X
e Selection of MIMO configuration (2Tx or 4Tx) by software only o
. Improves downlink spectral efficiency through 4Tx MIMO i Can be switched between
. Incrgssii LTE coverage thanks to 4Rx diversity capability and best in class Rx Jumpers (shortdistance) modes via SW wlo site visit
sensitivi ;

Flexible mounting options: Pole or Wall

sesscessesssscssscsssesssnaasssasssassssssesssssasesssessfilcatel-Lucent @



TECHNICAL SPECIFICATIONS

4 duplexed (either 4T4R or 2T4R. selectable by SW)

AWS 1-3, B4/B66a

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 typical (<2.5 dB max) — 2 or 4 way Rx diversity
-104.5 dBm maximum
655%299x182 (25.8x11.8x7.2) (with solar shleld)

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

25.8kg (56.8Ib) (with solar shleld)

-40°C (-40°F) /+55°C (+131°F)
ULS0E Type 4 Enclosure
250N (56Ib) Frontal/150N (34Ib) 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)

Integrated Smart Bias 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, Lucenl, Alcatel-Lucenl and the Alcalel-Lucenl

logo are lrademarks of Alcalel-Lucenl. All other rademarks are lhe property of lheir
respective owners. The informalion presenled is subjecl Lo change wilhoul nolice.
Alcatel-Lucenl no ibility for i sie i herein.
Copyright ® 2016 Alcatel-Lucent. All Rights Reserved
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RFS" HYBRIFLEX

BRIFLEXT
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Remote Radio Head (RRH) hybrid feedler cabling selution combines
optical fiber and DC power for RRHs 1n a single lightweight aluminum corrugated
cable, making it the world's most innovative solution for RRH deployments.

It was developed ta reduce installation complexity and costs at Cellular sites. HYBRIFLEX
allows mobile operators deploying an RRH architecture to standardize the RRH
installation pracess and eliminate the need for and cost of cable grounding. HYBRIFLEX
combines optical fiber (multi-mode or single-mode) and power in a single corrugated
cable. It eliminates the need for junction boxes and can connect multiple RRHs with a
single feeder. Standard RFS CELLFLEX® accessorias can be used with HYBRIFLEX cable.
Both pre-connectorized and on-site options are available.
= x
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stion time and enables mecha
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Lightweight solution and compact design = Det
Robust cabling = Zliminates need for expensive able v d
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Installation of tight bundled i

and wind load by eliminating

Optical fiber and power cables housed in single corrugatad cable = $avas €2
ation and rad inst i
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ijon requiraments

standargizing BRH cabls ins

> Qutdoor polysthylene jacket - Ensurss lon
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RRH Hybrit) Feeder Cabling Solution, 1-5/87, Single-Mode Fioer

Quter Conductor &rmor Corrugated Aluminum [mm (ry] 46.5(1.83)
lackel: Polyethylene, PE [rmm (gl 50.3(1.98)
UV-Pratection’ Individual and External Jacket Yes
Waight, Approximate ka/m (lbAu] 19(1.30)
‘Minimum Bending Radius, Single Bending mrm (in)] 20018)
Minimum Bending Radius, Repeated Bending mm (iny] 500 (201

m (f1)] 1.0/1,2(325/40)

Recormnmended/Maximum Clamp Spacing

DC-Resistance Outer Conductar Armor [Cwkm (£/100070] 068 {0.205)

DC-Resistance Power Cable, 8 dmm' (BAWDS) [k (/1000F0] 2.1 (2.307)

Version Single-mods O3
Quantity, Fiber Count 16 (8 pairs)
Care/Clad wm 507125
Primary Coaung (Acrylate, um 245
Buffer Diameter. Nominal nm 900
Secandary Protection, Jacket, Mominal mm (in)] 7.0 10.08)
Minimum Bending Radius mm (in}) 104 {4 1)
Insarmion Loss @ wavelengin 850n0m dB/km 30
Insertion Loss @ wavelength 1310nm dB/hm 1.0

UL34-ve UL 6RE

Standards (Mezts or exceeds)
RowS Compliant

nes T
Aard

Peazz visit us on ihe nterne

hiiod Papnpss.stsorla,com

5ize (Power) [mm (AWG]] 8413)
Quantity, Wire Count {Power) 16 (3 pairs)
Size (Alarm) [mm (AWG) . 03{I8
. Quantity, Wire Count fAlarrn) 4 (2 pairsi
i Type UV protected
i Strands 19
| Primary Jacket Diameter, Nominal [mm finJ] 6.8 (0.27)
. Standards (Meets or excesds) MFPA 130, ICEA 5-95-653
: UL Type XHW-2, UL 44
| UL-LS Limited Smoke, UL V-1
|EEE-383 (1974, IEEE1202/FT4
RoHS Comphant
|
| Installation Termperature [>C (°F)] -40 1o +65 (-40 fo149)
© (peration Ternperature °C I°F) -40 o +65 (-40 10149}
ir I _Thl-s’qi’_a 15 provisiona) and subject ta -nange
nz Cl2ar z° HB153-1-08U3-22)12

HEVHIA|

Qpucal cable (pair)
with an intarnal jacket

Alarm cable with
an internal jacket

Figura 2:

Aluminum QC

Powver cagle with
an internal jacket
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ATTACHMENT 3



RIF coneay

Date: December 1, 2016

<0
=0
»)

Steve Tuttle Paul J Ford and Company
Crown Castle 250 E. Broad Street, Suite 600
8 Parkmeadow Dr Columbus, OH 43215
Pittsford, NY 14354 614.221.6679

585.899.3445

Subject: - Structural Modification Report

Carrier Designation: Verizon Wireless Co-Locate

Carrier Site Number: N/A

Carrier Site Name: Corbins Corner, CT
Crown Castle Designation: Crown Castle BU Number: 876324

Crown Castle Site Name: WEST HARTFORD UNITED METHODIST

Crown Castle JDE Job Number: 392790

Crown Castle Wark Order Number: 1322500

Crown Castle Application Number: 356075 Rev. 2
Engineering Firm Designation: Paul J Ford and Company Project Number: 37516-3041.002.7700
Site Data: 1358 New Britain Avenue, WEST HARTFORD, Hartford County, CT

Latitude 47° 43' 50.37", Longitude -72° 45" 13.17"
130 Foot - Monopole Tower

Dear Steve Tuttle,

Paul J Ford and Company is pleased to submit this “Structural Modification Report” to determine the
structural integrity of the above mentioned tower. This analysis has been performed in accordance with the
Crown Castle Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 967284, in
accordance with application 356075, revision 2.

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

LC4.5: Existing + Proposed Equipment + Proposed Modifications Sufficient Capacity
Note; See Table | and Table ! for the proposed and existing loading, respectively.

This analysis has been performed in accordance with the 2012 International 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 1609.3.1 as required for use in the ANSI/TIA-222-G-2005 Standard, “Structural Standard for Antenna
Supporting Structures and Antennas”, with ANSI/TIA-222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda per
Exception #5 of Section 1609.1.1. Risk Category Il, Exposure Category C and Topographic Category 1 with a
maximum Topographic Factor, Kzt, of 1.0 were used in this analysis.

All modifications and equipment proposed in this report shall be installed in agctir‘é (mﬂ; the attached
drawings for the determined available structural capacity to be effective - OF e O 7,
We at Paul J Ford and Company appreciate the opportunity of providing our c“oﬁf ss:o‘nal serwces to
you and Crown Castle. If you have any questions or need further asssstance on yP er projects
please give us a call. \ faee

&

£
28

o

Respectfully submitted by: ’, "

Richard W. Hoffman, P.E.
Project Manager H

tnxTower Report - version 7.0.5.1



130 Ft Monopole Tower Structural Analysis
Project Number 37516-3041.002.7700, Application 356075, Revision 2
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1) INTRODUCTION

This tower is a 130 ft Monopole tower designed by ROHN in January of 1997. The tower was originally designed
for a wind speed of 85 mph per TIA/EIA-222-E.

2) ANALYSIS CRITERIA

This analysis has been performed in accordance with the 2012 International 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 1609.3.1 as required for use in the ANSI/TIA-222-G-2005 Standard, “Structural Standard for Antenna
Supporting Structures and Antennas”, with ANSI/TIA-222-G-1-2007 and ANSI/TIA-222-G-2-2009 Addenda per
Exception #5 of Section 1609.1.1. Risk Category Il, Exposure Category C and Topographic Category 1 with a
maximum Topographic Factor, Kzt, of 1.0 were used in this analysis.

Table 1 - Proposed Antenna and Cable Information

Center
. ] Number Number| Feed
'{I:\l”;t;?ts)’ Elelczgon of MaAan:\l;?: TS Antenna Model of Feed | Line |Note
(ft) Antennas Lines |Size (in)
3 alcatel lucent | RRH2X60-PCS
| 3 | alcatellucent |  RRH2x60-700 1\
105.0 105.0 | 3 | alcatel lucent RRH4X45-AWS4 BE6 - 2 (E) 1558 | 1
‘ | SBNHH-1D65B w/ Mount |
6 [ commscope Pi
- . e :
| 2 rfs celwave DB-T1-6Z-8AB-0Z | | i

Notes:
1) Proposed Equipment
(E) Coax mounted externally and exposed to the wind. See coax layout in Appendix B.

tnxTower Report - version 7.0.5.1
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130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 4
Table 2 - Existing and Reserved Antenna and Cable Information
Center
. . Number Number| Feed
T::;t;a? Elel:;:t?on of Ma‘r\mrsltfz';?:rer Antenna Model of Feed | Line |[Note
(ft) Antennas Lines |Size (in)

1280 | 1 | andrew |  VHLP2-18 ) |
| 3 [argus technologies [LLPX310R w/ Mount Pipe |
| 2 | dragonwave |  A-ANT-18G-2-C |

, ; ! - 3(C) 1/4
1270 7o |1 raycap | DC6-48-60-18-8F 3(C) 516 1|
' 3 samsung RRH-2WB 3(B) | 112 \
telecommunications
Side Arm Mount
. 1 tower mounts [SQ 101-3] ‘
f 800MHz 2X50W RRH
7o 3 alcatel lucent W/FILTER ‘
' i Side Arm Mount
117.0 1 | tower mounts [SO 102-3] - - 1 ‘
— e =
PCS 1900MHz
| 115.0 3 ) \ alcatel_lucent 4x45W-65MHz | |
3 | alcatellucent |  TD-RRH8x2025 | |
| 3 ‘ s celwave APXVSPP18-C-A20 |
116.0 | 116.0 : w/ Mount Pipe 1(1) 34|
' ‘ 3 ‘ s celwave APXVTM14-C-120 3(1) 1-1/4
[ o w/ Mount Pipe
| [ 1 tower mounts  |Platform Mount [LP 502-1]| ) |
. 3 | alcatel lucent RRH2x40-AWS __ |
3 ] antel BXA-171063-12CF-EDIN-
! _ 2w/ l\_/logniPipe
1 | ey | ReFDC3315-PFas | S| [T | 2|
[ 3 ] remec | 010-10021-1001 |
" I MG D3-800Tx '
105.0 105.0 i
| | 3 l rymsa wireless w/ Mount Pipe ‘
, BXA-70063/4CF
‘ 3 | ariel w/ Mount Pipe
l ’ BXA-80063-4CF-EDIN-2 | 6 () 7/8 1
‘ ‘ 3 ‘ AntEl | w/ Mount Pipe |
| 1 | tower mounts IPIatform Mount [LP 502-1] I :
| 3 | rfscelwave | APXV18-209015-C-A20 | |
96.0 96.0 —— - i — - 6 (I 1-5/8 1 |
) ‘ 1 tower mounts Pipe Mount [PM 602-3] 0 ‘ E
1 i ' Side Arm Mount | i
60.0 | 60.0 | 2 | tower mounts ‘ [SO 701_1] - . - | 1
| I lucent | KS24019-L112A | |
50.0 50.0 | 1 ‘ tower mounts Side Arm Mount 1(E) | 12 1 ‘
| | [SO 701-1] |
" Notes: T - N
1) Existing Equipment
2) Equipment To Be Removed
(E) Coax mounted externally and exposed to the wind. See coax layout in Appendix B.
n Coax mounted internally and shielded from the wind. See coax layout in Ap.pendix B.
©) Coax mounted inside a 2" conduit and shielded from the wind. See coax layout in Appendix B.

tnxTower Report - version 7.0.5.1
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130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 5

3) ANALYSIS PROCEDURE

Table 3 - Documents Provided

Document Remarks Reference Source
:4-GEOTECHNI(EAL REPORTS | ___962520%?-:1,3;2“/3??9’96 | 1s2073s | coisITES |
o | W mEn et | men | oo

4"’?,\?;;,“":_'8%'8&’\#;'0"’ ' Sabre, 11-05047, 11/3/2010 2745780 CCISITES
Dé}fﬁmgg/gégfé?ﬁ&?és i Rohn, 34738SW, 1/13/1997 1615437 CCISITES
| 4JOW5§_&'W&E§TURER | Rofn, 34738SW, 1/13/1997 | 1Tz COISITES |

3.1) Analysis Method

tnxTower (version 7.0.5.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

3.2) Assumptions

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

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

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

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

5) The existing top plate at 120" flange has been estimated as .75" thick from pictures on
CCISITES. The grade has been assumed as A36 (36 ksi).

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

tnxTower Report - version 7.0.5.1
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130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 6
4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)

Section ; N Critical SF*P_allow % .
No. Elevation (ft) |[Component Type Size Element P (K) (K) Capacity Pass / Fail
L1 130 - 120 Pole P16x0.1875 1 | 091 | 34269 | 113 Pass

2 | 120-90 | Pole | P24x0.25 2 | 808 | e6226 | 887 | Pass

13 | %0-835 |  Pole [ P24x0.375 3 | ot | 105207 | 741 Pass
L4 | 835-75 | Pole | P24x0.59485 |4 [ 1076 | 139864 | 705 |  Pass
15 | 75-62 Pole | P24x0.59485 |75 | 1354 | 138329 | 994 |  Pass
6 | 62-60 | Poe | RPS24'x123514" | 6 | 1432 | 1776.06 | 831 | Pass
L7 | 60-485 Pole | RPS30"x0.54289" | 7 | -19.16 | 161377 | 90.2 |  Pass
L8 | 485-30 Pole | RPS30'x077625" | 8 | -25.18 | 227056 | 879 | Pass |
Lo | 30-2075 | Poe | RPS36'x054611" | 9 | 3068 | 212461 | 932 | Pass |
L10 [2075-17.75 | Pole | RPs36"x068816" | 10 | -31.72 [ 2101.07 | 942 | Pass |
L11 | 17.75-13 Pole | RPS 36" x0.69167" R -33.38 | 213850 | 9 5 | Pass |
L12 | 13-125 Pole | RPS36"x078849" | 12 | 3358 | 2585.03 | 822 | Pass

L3 | 125-7 [ Pole T RPS 36" x 0.76863" | 13 3569 | 2408.02 | 94.4 | Pass o

L4 | 7-275 [ Pole | RPS36"x078849" | 14 -37.36 | 258503 | 926 |  Pass

15 [ 275-2 | Pole | RPS36"x078849" 15 | -37.66 | 258503 | 934 |  Pass

EE [ 20 | Pole | RPs36"x0.68816" 16 | 3837 | 252293 | 976 | Pass

[ | T o ] T Summary|
I [ [ - | T | Pole (L5) | 99.4 | Pass

] | - I i I |RATING=| 994 |  Pass -
= | i - — s ———— J e — - ———— ———— —_
Table 5 - Tower Component Stresses vs. Capacity — LC4.5
Notes Component Elevation (ft) % Ca.pacity Pass / Fail
I | Anchor Rods 0o 86.1 Pass !
1 Base Plate | 0 i 87.4 Pass
e bl L = | P _—
Base Foundation |
1 7.5 Pass
Structural Steel | 0 | 9
Base Foundation
) . 0 33.
1 ‘ Soil Interaction ‘ S | Féss
1 | Flange Connection | 30 \ 79.8 j Pass
1 | Flange Connection | 60 | 92.4 | Pass
1 | Flange Connection | 90 | 61.3 | Pass
1 ' Flange Connection | 120 | 9.9 | Pass
Structure Rating (max from all components) = 99.4%
Notes:

1)

consumed.

4.1) Recommendations

Reinforce the pole as shown on the attached modification drawings.

tnxTower Report - version 7.0.5.1

See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity
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130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 7
APPENDIX A
TNXTOWER OUTPUT

—

Tower Input Data

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

Tower is located in Hartford County, Connecticut.

ASCE 7-10 Wind Data is used (wind speeds converted to nominal values).
Basic wind speed of 97 mph.

Structure Class Il.

Exposure Category C.

Topographic Category 1.

Crest Height 0.0000 ft.

Nominal ice thickness of 1.0000 in.

Ice thickness is considered to increase with height.

Ice density of 56.00 pcf.

A wind speed of 50 mph is used in combination with ice.

Temperature drop of 50 °F.

Deflections calculated using a wind speed of 60 mph.

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

Pressures are calculated at each section.

Stress ratio used in pole design is 1.

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

Options
Consider Moments - Legs Distribute Leg Loads As Uniform Use ASCE 10 X-Brace Ly Rules
Consider Moments - Horizontals Assume Legs Pinned Calculate Redundant Bracing Forces
Consider Moments - Diagonals v Assume Rigid Index Plate Ignore Redundant Members in FEA
Use Moment Magnification vV Use Clear Spans For Wind Area SR Leg Bolts Resist Compression
v Use Code Stress Ratios Use Clear Spans For KL/ All Leg Panels Have Same Allowable
v Use Code Safety Factors - Guys Retension Guys To Initial Tension Offset Girt At Foundation
Escalate Ice v Bypass Mast Stability Checks v Consider Feed Line Torque
Always Use Max Kz v Use Azimuth Dish Coefficients Include Angle Block Shear Check
Use Special Wind Profile v Project Wind Area of Appurt. Use TIA-222-G Bracing Resist.
Exemption
Include Bolts In Member Capacity Autocalc Torque Arm Areas Use TIA-222-G Tension Splice
Exemption

Leg Bolts Are At Top Of Section Add |BC .6D+W Combination Poles

Secondary Horizontal Braces Leg Sort Capacity Reports By Component v Include Shear-Torsion Interaction
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Always Use Sub-Critical Flow

SR Members Have Cut Ends Treat Feed Line Bundles As Cylinder Use Top Mounted Sockets

SR Members Are Concentric

B Pole Section Geometry
Section Elevation Section Pole Pole Socket Length
Length Size Grade ft
ft ft
L1 130.0000- 10.0000 P16x0.1875 Ab53-B-42 5.00
120.0000 (42 ksi)
L2 115.0000- 30.0000 P24x0.25 A53-B-42 5.00
85.0000 (42 ksi)

tnxTower Report - version 7.0.5.1
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130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 8
Section Elevation Section Pole Pole Socket Length
Length Size Grade ft
ft ft
L3 85.0000-78.5000 6.5000 P24x0.375 A53-B-42 5.00
(42 ksi)
L4 78.5000-70.0000 8.5000 P24x0.59485 Reinf 35.53 5.00
ksi
(36 ksi)
L5 70.0000-57.0000 13.0000 P24x0.59485 Reinf 35.14 5.00
ksi
(35 ksi)
L6 57.0000-55.0000 2.0000 RPS 24" x Reinf 22.34 5.00
1.23514" ksi
(22 ksi)
L7 55.0000-43.5000 11.5000 RPS 30" x Reinf 35.69 5.00
0.54289" ksi
(36 ksi)
L8 43.5000-25.0000 18.5000 RPS 30" x Reinf 35.40 5.00
0.77625" ksi
(35 ksi)
L9 25.0000-15.7500 9.2500 RPS 36" x Reinf 38.81 5.00
0.54611" ksi
(39 ksi)
L10 15.7500-12.7500 3.0000 RPS 36" x Reinf 30.58 5.00
0.68816" ksi
(31 ksi)
L11 12.7500-8.0000 4.7500 RPS 36" x Reinf 30.97 5.00
0.69167" ksi
(31 ksi)
L12 8.0000-7.5000 0.5000 RPS 36" x Reinf 32.93 5.00
0.78849" ksi
(33 ksi)
L13 7.5000-2.0000 5.5000 RPS 36" x Reinf 31.45 5.00
0.76863" ksi
(31 ksi)
L14 2.0000-2.2500 4.2500 RPS 36" x Reinf 32.93 5.00
0.78849" ksi
(33 ksi)
L15 2.2500-1.5000 0.7500 RPS 36" x Reinf 32.93 5.00
0.78849" ksi
(33 ksi)
L16 3.0000-1.0000 2.0000 RPS 36" x Reinf 36.72
0.68816" ksi
(37 ksi)
Tower Gusset Gusset  Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Af Factor Stitch Bolt ~ Stitch Bolt  Stitch Bolt
(per face) A Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft lia in in in in
L1 130.0000- 1 1 1
120.0000
L2 120.0000- 1 1 1
90.0000
L3 90.0000- 1 1 1
83.5000
L4 83.5000- 1 1 1
75.0000
L5 75.0000- 1 1 1
62.0000
L6 62.0000- 1 1 1
60.0000
L7 60.0000- 1 1 1
48.5000
L8 48.5000- 1 1 1
30.0000
L9 30.0000- 1 1 1
20.7500
L10 20.7500- 1 1 1
17.7500

tnxTower Report - version 7.0.5.1
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130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 9
Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt  Stitch Bolt  Stitch Bolt
(per face) A Spacing Spacing Spacing
Diagonals  Horizontals Redundants
ft e in in in in
L11 17.7500- 1 1 1
13.0000
L12 13.0000- 1 1 1
12.5000
L13 12.5000- 1 1 1
7.0000
L14 7.0000- 1 1 1
2.7500
L15 2.7500- 1 1 1
2.0000
L16 2.0000- 1 1 1
0.0000
| Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total CaAa Weight
or Shield Type Number
Leg ft st plf
FSJ1-50A(1/4") Cc No Inside Pole  127.0000 - 0.0000 3 No Ice 0.0000 0.04
1/2" Ice 0.0000 0.04
1" Ice 0.0000 0.04
FSJ4-50B(1/2") o] No CaAa (Out Of 127.0000 - 0.0000 3 No Ice 0.0000 0.14
Face) 1/2" Ice 0.0000 0.76
1" Ice 0.0000 2.00
9207(5/16") C No Inside Pole  127.0000 - 0.0000 3 No Ice 0.0000 0.06
1/2" Ice 0.0000 0.06
1" Ice 0.0000 0.06
2" (Nominal) Conduit C No CaAa (Out Of 127.0000 - 0.0000 1 No Ice 0.2375 0.72
Face) 1/2" Ice 0.3375 248
1" Ice 0.4375 4.84
2" (Nominal) Conduit C No CaAa (Out Of 127.0000 - 0.0000 1 No Ice 0.0000 0.72
Face) 1/2" Ice 0.0000 2.48
1" Ice 0.0000 4.84
HB114-21U3M12- C No Inside Pole  116.0000 - 0.0000 3 No Ice 0.0000 1.22
XXXF(1-1/4") 1/2" Ice 0.0000 1.22
1" Ice 0.0000 1.22
WR-VG86T( 3/4) (o] No Inside Pole  116.0000 - 0.0000 1 No Ice 0.0000 0.53
1/2" Ice 0.0000 0.53
1" Ice 0.0000 0.53
LCF78-50A( 7/8") o] No Inside Pole  105.0000 - 0.0000 6 No Ice 0.0000 0.34
172" Ice 0.0000 0.34
1" Ice 0.0000 0.34
HB158-1-08U8-S8J18( C No CaAa (Out Of 105.0000 - 0.0000 2 No ice 0.0000 1.30
1-5/8) Face) 1/2" Ice 0.0000 2.81
1"Ice 0.0000 4,94
AVAT7-50(1-5/8) o No Inside Pole  96.0000 - 0.0000 6 No Ice 0.0000 0.70
1/2" Ice 0.0000 0.70
1" Ice 0.0000 0.70
LDF4-50A(1/2") C No CaAa (OutOf 50.0000 - 0.0000 1 No Ice 0.0000 0.15
Face) 1/2" Ice 0.0000 0.84
1" Ice 0.0000 2.14
1 1/4" Flat c No CaAa (Out Of 20.5000 - 0.0000 1 No Ice 0.2083 0.00
Reinforcement Face) 1/2" Ice 0.3194 0.00
1" Ice 0.4306 0.00
1" Fiat Reinforcement C No CaAa (Out Of 50.0000 - 36.0000 1 No Ice 0.1667 0.00
Face) 1/2" Ice 0.2778 0.00
1" Ice 0.3889 0.00

tnxTower Report - version 7.0.5.1
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130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 10
Description Face Allow Component Placement Total CrAn Weight
or Shield Type Number
Leg ft idid plf
1" Flat Reinforcement C No CaAa (Out Of 85.6000 - 75.6000 1 No Ice 0.1667 0.00
Face) 1/2" Ice 0.2778 0.00
1" Ice 0.3889 0.00
1" Flat Reinforcement C No CaAa (Out Of 24.7500 - 0.0000 1 No Ice 0.1667 0.00
Face) 1/2" Ice 0.2778 0.00
1" Ice 0.3889 0.00
1" Flat Reinforcement C No CaAa (Out Of 55.7500 - 36.0000 1 No Ice 0.1667 0.00
Face) 112" Ice 0.2778 0.00
1" Ice 0.3889 0.00
1" Flat Reinforcement C No CaAa (Out Of 75.6000 - 65.0000 1 No ice 0.1667 0.00
Face) 1/2" Ice 0.2778 0.00
1" Ice 0.3889 0.00

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ag Ar CaAn Caha Weight
Sectio Elevation In Face Out Face
n ft lid ft’ s ft K

L1 130.0000- A 0.000 0.000 0.000 0.000 0.00
120.0000 B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 1.663 0.02

L2 120.0000- A 0.000 0.000 0.000 0.000 0.00
90.0000 B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 7.125 0.27

L3 90.0000-83.5000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

(o] 0.000 0.000 0.000 1.894 0.10

L4 83.5000-75.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 3.435 0.13

L5 75.0000-62.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

(o] 0.000 0.000 0.000 4.754 0.20

L6 62.0000-60.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 0.475 0.03

L7 60.0000-48.5000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 4.190 0.18

L8 48.5000-30.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 8.560 0.28

L9 30.0000-20.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

(o] 0.000 0.000 0.000 2.864 0.14

L10 20.7500-17.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 1.785 0.05

L11 17.7500-13.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 2.909 0.07

L12 13.0000-12.5000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 0.306 0.01

L13 12.5000-7,0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

Cc 0.000 0.000 0.000 3.369 0.08

L14 7.0000-2.7500 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 2.603 0.07

L15 2.7500-2.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

] 0.000 0.000 0.000 0.459 0.01

L16 2.0000-0.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
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Tower Tower Face Ar Ae CaAn CaAn Weight
Sectio Elevation In Face Out Face
n ft ft ft K
C 0.000 0.000 0.000 1.225 0.03
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ae CaAn CaAn Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in lid lid id ft? K
L1 130.0000- A 2.285 0.000 0.000 0.000 0.000 0.00
120.0000 B 0.000 0.000 0.000 0.000 . 0.00
Cc 0.000 0.000 0.000 4.861 0.38
L2 120.0000- A 2.245 0.000 0.000 0.000 0.000 0.00
90.0000 B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 20.598 2.15
L3 90.0000-83.5000 A 2.203 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 5.786 0.57
L4 83.5000-75.0000 A 2.183 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 11.270 0.73
L5 75.0000-62.0000 A 2.152 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 15.129 1.09
L6 62.0000-60.0000 A 2127 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 1.326 0.17
L7 60.0000-48.5000 A 2.102 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 13.111 0.94
L8 48.5000-30.0000 A 2.035 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 27.395 1.55
L9 30.0000-20.7500 A 1.948 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 8.199 0.73
L10 20.7500-17.7500 A 1.895 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 5.344 0:23
L11 17.7500-13.0000 A 1.853 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 8.581 0.36
L12 13.0000-12.5000 A 1.819 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0.892 0.04
L13 12.5000-7.0000 A 1.770 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 9.644 0.39
L14 7.0000-2.7500 A 1.652 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 7.127 0.28
L15 2.7500-2.0000 A 1.537 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 1.202 0.05
L16 2.0000-0.0000 A 1.410 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 3.042 0.11
Feed Line Center of Pressure
Section Elevation CPx CPz CPx CP;
Ice Ice
ft in in in in
L1 130.0000- -0.1920 0.1109 -0.3827 0.2209
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Section Elevation CPx CPz CPx CP:
Ice Ice
ft in in in in
120.0000
L2 120.0000-90.0000 -0.2758 0.1592 -0.5828 0.3365
L3 90.0000-83.5000 -0.3304 0.1907 -0.7100 0.4099
L4 83.5000-75.0000 -0.4368 0.2522 -0.9336 0.5390
L5 75.0000-62.0000 -0.4016 0.2319 -0.8584 0.4956
L6 62.0000-60.0000 -0.2758 0.1592 -0.5707 0.3295
L7 60.0000-48.5000 -0.4131 0.2385 -0.9279 0.5357
L8 48.5000-30.0000 -0.5072 0.2928 -1.1132 0.6427
L9 30.0000-20.7500 -0.3645 0.2105 -0.8203 0.4736
L10 20.7500-17.7500 -0.6451 0.3725 -1.3619 0.7863
L11 17.7500-13.0000 -0.6608 0.3815 -1.3763 0.7946
L12 13.0000-12.5000 -0.6608 0.3815 -1.3669 0.7892
L13 12.5000-7.0000 -0.6608 0.3815 -1.3535 0.7815
L14 7.0000-2.7500 -0.6608 0.3815 -1.3197 0.7619
L15 2,7500-2.0000 -0.6608 0.3815 -1.2857 0.7423
L16 2.0000-0.0000 -0.6608 0.3815 -1.2464 0.7196
Shielding Factor Ka
Tower Feed Line Description Feed Line K Ka
Section | Record No. Segment No Ice Ice
Elev.
Discrete Tower Loads
Description Face Offset Offsets:  Azimuth Placement CaAa CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ig s K
ft Ll
ft
LLPX310R w/ Mount Pipe A FromLeg 1.0000 0.00 127.0000 Nolce 4.4352 2.8484 0.04
0.00 1/2" 4.7629 3.3668 0.08
0.00 Ice 5.0990 3.9019 0.12
1" lce
LLPX310R w/ Mount Pipe B FromLeg  1.0000 0.00 127.0000 Nolce 4.4352 2.8484 0.04
0.00 1/2" 4.7629 3.3668 0.08
0.00 Ice 5.0990 3.9019 0.12
1" Ice
LLPX310R w/ Mount Pipe c FromLeg 1.0000 0.00 127.0000 Nolce 4.4352 2.8484 0.04
0.00 1/2" 4,7629 3.3668 0.08
0.00 Ice 5.0990 3.9019 0.12
1" lce
RRH-2WB A FromLeg 4.0000 0.00 127.0000 Nolce 2.3047 0.7831 0.04
0.00 1/2" 2.4961 0.9170 0.06
0.00 Ice 2.6949 1.0579 0.08
1" Ice
RRH-2WB B FromLeg  4.0000 0.00 127.0000 Nolce 2.3047 0.7831 0.04
0.00 1/2" 2.4961 0.9170 0.06
0.00 Ice 2.6949 1.0579 0.08
1" lce
RRH-2WB C FromLeg 4.0000 0.00 127.0000 Nolce 2.3047 0.7831 0.04
0.00 1/2" 2.4961 0.9170 0.06
0.00 Ice 2.6949 1.0579 0.08
1" Ice
DC6-48-60-18-8F o] FromLeg 4.0000 0.00 127.0000 Nolce 0.9167 0.9167 0.02
0.00 1/2" 1.4583 1.4583 0.04
0.00 ice 1.6431 1.6431 0.06
1" Ice
Side Arm Mount [SO 101- Cc None 0.00 127.0000 Nolce 7.5000 7.5000 0.25
3] 1/2" 8.9000 8.9000 0.33
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Description Face Offset Offsets:  Azimuth Placement CrAa CrAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft id id K
ft o
ft
Ice 10.3000  10.3000 0.41
1" lce
800MHz 2X50W RRH A FromLeg 2.0000 0.00 117.0000 Nolce 2.0583 1.9317 0.06
W/FILTER 0.00 1/2" 2.2398 2.1087 0.09
0.00 Ice 2.4287 2.2931 0.1
1" Ice
800MHz 2X50W RRH B FromLeg  2.0000 0.00 117.0000 Nolce 2.0583 1.9317 0.06
W/FILTER 0.00 172" 2.2398 2.1087 0.09
0.00 Ice 24287 2.2931 0.11
1" lce
800MHz 2X50W RRH C FromlLeg 2.0000 0.00 117.0000 Nolce 2.0583 1.9317 0.06
W/FILTER 0.00 1/2" 2.2398 2.1087 0.09
0.00 Ice 2.4287 2.2931 0.11
1" Ice
PCS 1900MHz 4x45W- A FromLeg 2.0000 0.00 117.0000 Nolce 2.3218 2.2381 0.06
65MHz 0.00 1/2" 2.5266 2.4407 0.08
-2.00 Ice 2.7388 2.6507 0.1
1" Ice
PCS 1900MHz 4x45W- B FromLeg 2.0000 0.00 117.0000 Nolce 2.3218 2.2381 0.06
65MHz 0.00 1/2" 2.5266 2.4407 0.08
-2.00 Ice 2.7388 2.6507 0.11
1" lce
PCS 1900MHz 4x45W- C FromLeg 2.0000 0.00 117.0000 Nolce 2.3218 2.2381 0.06
65MHz 0.00 1/2" 2.5266 2.4407 0.08
-2.00 Ice 2.7388 2.6507 0.1
1" lce
Side Arm Mount [SO 102- Cc None 0.00 117.0000 Nolce 3.0000 3.0000 0.08
3] 172" 3.4800 3.4800 0.11
lce 3.9600 3.9600 0.14
1" Ice
APXVSPP18-C-A20 w/ A FromLeg 4.0000 0.00 116,0000 Nolce 8.2619 6.9458 0.08
Mount Pipe 0.00 1/2" 8.8215 8.1266 0.15
0.00 Ice 9.3462 9.0212 0.23
1" Ice
APXVSPP18-C-A20 w/ B FromlLeg 4.0000 0.00 116.0000 Nolce 8.2619 6.9458 0.08
Mount Pipe 0.00 172" 8.8215 8.1266 0.15
0.00 Ice 9.3462 9.0212 0.23
1" Ice
APXVSPP18-C-A20 w/ C FromLeg 4.0000 0.00 116.0000 Nolce 8.2619 6.9458 0.08
Mount Pipe 0.00 1/2" 8.8215 8.1266 0.15
0.00 Ice 9.3462 9.0212 0.23
1" lce
APXVTM14-C-120 w/ A FromLeg 4.0000 0.00 116.0000 Nolce 6.5799 4,959 0.08
Mount Pipe 0.00 1/2" 7.0306 5.7544 0.13
0.00 Ice 7.4733 6.4723 0.19
1" Ice
APXVTM14-C-120 w/ B FromLeg 4.0000 0.00 116.0000 Nolce 6.5799 4.9591 0.08
Mount Pipe 0.00 1/2" 7.0306 5.7544 0.13
0.00 Ice 7.4733 6.4723 0.19
1" Ice
APXVTM14-C-120 w/ o] FromlLeg 4.0000 0.00 116.0000 Nolce 6.5799 4,9591 0.08
Mount Pipe 0.00 172" 7.0306 5.7544 0.13
0.00 Ice 7.4733 6.4723 0.19
1" Ice
TD-RRH8x20-25 A FromLeg 4.0000 0.00 116.0000 Nolce 4.0455 1.5345 0.07
0.00 172" 4.2975 1.7142 0.10
0.00 Ice 4.5570 1.9008 0.13
1" Ice
TD-RRH8x20-25 B FromLeg 4.0000 0.00 116.0000 Nolce 4.0455 1.5345 0.07
0.00 1/2" 4,2975 1.7142 0.10
0.00 Ice 4,5570 1,9008 0.13
1" Ice
TD-RRH8x20-25 o] FromLeg 4.0000 0.00 116.0000 Nolce 4.0455 1.5345 0.07
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Description Face Offset Offsets:  Azimuth Placement CrAa CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft f K
ft o
ft
0.00 172" 4.2975 1.7142 0.10
0.00 Ice 4.5570 1.9008 0.13
1" Ice
Platform Mount [LP 502-1] C None 0.00 116.0000 Nolce 32.3472  32.3472 0.93
1/2"  45.6677  45.6677 1.19
Ice 58.9882  58.9882 1.46
1" Ice
(2) 2.375" OD x &' Mount A FromLeg 4.0000 0.00 116.0000 Nolce 1.4250 1.4250 0.03
Pipe 0.00 1/2" 1.9250 1.9250 0.04
0.00 Ice 2.2939 2.2939 0.05
1" Ice
(2) 2.375" OD x 6' Mount B FromLeg 4.0000 0.00 116.0000 Nolce 1.4250 1.4250 0.03
Pipe 0.00 172" 1.9250 1.9250 0.04
0.00 Ice 2.2939 2.2939 0.05
1" Ice
(2) 2.375" OD x 6' Mount o] FromLeg 4.0000 0.00 116.0000 Nolce 1.4250 1.4250 0.03
Pipe 0.00 1/2" 1.9250 1.9250 0.04
0.00 Ice 2.2939 2.2939 0.05
1" Ice
(2) SBNHH-1D65B w/ A FromLeg 4.0000 0.00 105.0000 Nolce 8.3995 7.0730 0.07
Mount Pipe 0.00 1/2" 8.9639 8.2637 0.14
0.00 Ice 9.4943 9.1753 0.21
1" Ice
(2) SBNHH-1D65B w/ B FromLeg 4.0000 0.00 105.0000 Nolce 8.3995 7.0730 0.07
Mount Pipe 0.00 1/2" 8.9639 8.2637 0.14
0.00 Ice 9.4943 9.1753 0.21
1" Ice
(2) SBNHH-1D65B w/ Cc FromLeg 4.0000 0.00 105.0000 Nolce 8.3995 7.0730 0.07
Mount Pipe 0.00 172" 8.9639 8.2637 0.14
0.00 Ice 9.4943 9.1753 0.21
1" Ice
RRH2X60-PCS A FromLeg 4.0000 0.00 105.0000 Nolce 2.2000 1.7233 0.06
0.00 172" 2.3926 1.9015 0.08
0.00 Ice 2.5926 2.0870 0.10
1" Ice
RRH2X60-PCS B FromLeg  4.0000 0.00 105.0000 Nolce 2.2000 1.7233 0.06
0.00 1/2" 2.3926 1.9015 0.08
0.00 Ice 2.5926 2.0870 0.10
1" lce
RRH2X60-PCS o] FromLeg 4.0000 0.00 105.0000 Nolce 2.2000 1.7233 0.06
0.00 1/2" 2.3926 1.9015 0.08
0.00 Ice 2.5926 2.0870 0.10
1" lce
RRH2x60-700 A FromLeg 4.0000 0.00 105.0000 Nolce 3.5002 1.8157 0.06
0.00 172" 3.7609 2.0519 0.08
0.00 Ice 4.0285 2.2894 0.1
1" Ice
RRH2x60-700 B FromLeg 4.0000 0.00 105.0000 Nolce 3.5002 1.8157 0.06
0.00 1/2" 3.7609 2.0519 0.08
0.00 Ice 4.0285 2.2894 0.1
1" Ice
RRH2x60-700 C FromLeg  4.0000 0.00 105.0000 Nolce 3.5002 1.8157 0.06
0.00 1/2" 3.7609 2.0519 0.08
0.00 Ice 4.0285 2.2894 0.11
1" lce
RRH4X45-AWS4 B66 A From Leg  4.0000 0.00 105.0000 Nolce 2.6600 1.5861 0.06
0.00 1/2" 2.8781 1.7690 0.08
0.00 Ice 3.1037 1.9588 0.11
1" Ice
RRH4X45-AWS4 B66 B FromLeg  4.0000 0.00 105.0000 Nolce 2.6600 1.5861 0.06
0.00 172" 2.8781 1.7690 0.08
0.00 ice 3.1037 1.9588 0.11
1" Ice
RRH4X45-AWS4 B66 C FromLeg 4.0000 0.00 105.0000 Nolce 2.6600 1.5861 0.06
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Description Face Offset Offsets:  Azimuth Placement CaAn CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft ft K
ft o
ft
0.00 172" 2.8781 1.7690 0.08
0.00 Ice 3.1037 1.9588 0.11
) 1" Ice
DB-T1-6Z-8AB-0Z A FromLeg 4.0000 0.00 105.0000 Nolce 4.8000 2.0000 0.04
0.00 172" 5.0704 2.1926 0.08
0.00 Ice 5.3481 2.3926 0.12
1" Ice
DB-T1-6Z-8AB-0Z B FromLeg 4.0000 0.00 105.0000 Nolce 4.8000 2.0000 0.04
0.00 172" 5.0704 2.1926 0.08
0.00 Ice 5.3481 2.3926 0.12
1" Ice
BXA-80063-4CF-EDIN-2 A FromlLeg 4.0000 0.00 105.0000 Nolce 4.9453 3.6927 0.03
w/ Mount Pipe 0.00 172" 5.3243 4.2947 0.07
0.00 Ice 5.7120 49133 0.12
1" Ice
BXA-80063-4CF-EDIN-2 B FromLeg 4.0000 0.00 105.0000 Nolce 4.9453 3.6927 0.03
w/ Mount Pipe 0.00 172" 5.3243 4.2947 0.07
0.00 Ice 5.7120 49133 0.12
1" Ice
BXA-80063-4CF-EDIN-2 c Fromleg 4.0000 0.00 105.0000 Nolce 49453 3.6927 0.03
w/ Mount Pipe 0.00 172" 5.3243 4.2947 0.07
0.00 Ice 5.7120 4.9133 0.12
1" Ice
BXA-70063/4CF w/ Mount A FromLeg 4.0000 0.00 105.0000 Nolce 4.9453 3.6158 0.03
Pipe 0.00 172" 5.3243 4.2169 0.07
0.00 Ice 5.7120 4.8343 0.12
1" Ice
BXA-70063/4CF w/ Mount B FromLeg 4.0000 0.00 105.0000 Nolce 4.9453 3.6158 0.03
Pipe 0.00 1/2" 5.3243 4.2169 0.07
0.00 Ice 5.7120 4.8343 0.12
1" Ice
BXA-70063/4CF w/Mount  C FromLeg 4.0000 0.00 105.0000 Nolce 4.9453 3.6158 0.03
Pipe 0.00 12" 5.3243 4.2169 0.07
0.00 Ice 5.7120 4,8343 0.12
1" Ice
Platform Mount [LP 502-1] C None 0.00 105.0000 Nolce 323472  32.3472 0.93

1/2" 456677 456677 1.19
Ice 58.9882  58.9882 1.46

1" Ice
APXV18-209015-C-A20 A From Leg  0.5000 0.00 96.0000 Nolce 5.0792 3.0375 0.03
0.00 1/2" 5.5299 3.4693 0.05
0.00 Ice 5.9880 3.9086 0.08
1" Ice
APXV18-209015-C-A20 B FromLeg  0.5000 0.00 96.0000 Nolce 5.0792 3.0375 0.03
0.00 1/2" 5.5299 3.4693 '0.05
0.00 Ice 5.9880 3.9086 0.08
1" Ice
APXV18-209015-C-A20 C FromLeg  0.5000 0.00 96.0000 Nolce 5.0792 3.0375 0.03
0.00 1/2" 5.5299 3.4693 0.05
0.00 Ice 5.9880 3.9086 0.08
1" lce
Pipe Mount [PM 602-3] C None 0.00 96.0000 Nolce 7.6800 7.6800 0.28

12" 9.5000 9.5000 0.35
Ice 11.3200  11.3200 0.43

1" lce
Side Arm Mount [SO 701- A From Leg  0.0000 60.00 60.0000 No lce 0.8500 1.6700 0.07
1] 0.00 1/2" 1.1400 2.3400 0.08
0.00 Ice 1.4300 3.0100 0.09

1" Ice
Side Arm Mount [SO 701- A FromLeg  0.0000 -60.00 60.0000 Noice 0.8500 1.6700 0.07
1] 0.00 1/2" 1.1400 2.3400 0.08
0.00 lce 1.4300 3.0100 0.09

1" Ice
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Description Face Offset Offsets:  Azimuth Placement CrAn CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft f f K
ft L
ft
KS24019-L112A B FromLeg 4.0000 60.00 50.0000 Nolce 0.1407 0.1407 0.01
0.00 1/2" 0.1979 0.1979 0.01
0.00 Ice 0.2621 0.2621 0.01
1" Ice
Side Arm Mount [SO 701- B FromLeg 0.0000 60.00 50.0000 No lce 0.8500 1.6700 0.07
1] 0.00 172" 1.1400 2.3400 0.08
0.00 Ice 1.4300 3.0100 0.09
1" Ice
Bridge Stiffener (111" x A None 0.00 60.0000 Nolce 5.7600 13.1941 0.50
11.5" x 1.25") 172" 2.9726 13.8937 0.55
Ice 4.0305 14.6007 0.61
1" Ice
Bridge Stiffener (111" x B None 0.00 60.0000 No lce  0.0000 0.0000 0.40
11.5" x 1.25") 1/2" 0.0000 0.0000 0.44
Ice 0.0000 0.0000 0.48
1" Ice
Bridge Stiffener (111" x c None 0.00 60.0000 No Ice  0.0000 0.0000 0.40
11.5" x 1.25") 172" 0.0000 0.0000 0.44
Ice 0.0000 0.0000 0.48
1" lce
Channel Bridge Stiffener A None 0.00 60.0000 Nolce 5.1400 0.7639 0.10
(44" x 6" x 1.25") 1/2" 2.8675 1.1554 0.12
Ice 3.1481 1.4245 0.13
1" Ice
Channel Bridge Stiffener B None 0.00 60.0000 Nolce 0.0000 0.0000 0.10
(44" x 6" x 1.25") 172" 0.0000 0.0000 0.13
Ice 0.0000 0.0000 0.15
1" Ice
Channel Bridge Stiffener Cc None 0.00 60.0000 No Ice  0.0000 0.0000 0.10
(44" x 6" x 1.25") 1/2" 0.0000 0.0000 0.13
Ice 0.0000 0.0000 0.15
1" Ice
Channel Bridge Stiffener A None 0.00 30.0000 Nolce 6.5300 0.9722 0.10
(56" x 8" x 1.25") 1/2" 4.7047 1.5085 0.12
Ice 5.0609 1.9609 0.15
1" Ice
Channel Bridge Stiffener B None 0.00 30.0000 Nolce 0.0000 0.0000 0.40
(56" x 8" x 1.25") 1/2" 0.0000 0.0000 0.44
Ice 0.0000 0.0000 0.48
1" Ice
Channel Bridge Stiffener C None 0.00 30.0000 Nolce 0.0000 0.0000 0.40
(56" x 8" x 1.25") 1/2" 0.0000 0.0000 0.44
Ice 0.0000 0.0000 0.48
1" Ice
Bridge Stiffener (135" x A None 0.00 30.0000 Nolce 9.3900 16.7969 0.50
11.5" x 1.25") 172" 3.6115 17.6335 0.56
Ice 4.8916 18.4776 0.63
1" Ice
Bridge Stiffener (135" x B None 0.00 30.0000 Nolce 0.0000 0.0000 0.50
11.5" x 1.25") 1/2" 0.0000 0.0000 0.56
lce 0.0000 0.0000 0.63
1" Ice
Bridge Stiffener (135" x Cc None 0.00 30.0000 Nolce  0.0000 0.0000 0.50
11.5" x 1.25") 1/2" 0.0000 0.0000 0.56
Ice 0.0000 0.0000 0.63
1" Ice
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Dishes
Description Face Dish Offset Offsets: Azimuth 3dB Elevation  Outside Aperture  Weight
or Type Type Horz  Adjustment Beam Diameter Area
Leg Lateral Width
Vert
ft ° * ft ft s K
VHLP2-18 A Paraboloid wio From 1.0000 30.00 127.0000 21750 Nolce 3.7200 0.03
Radome Leg 0.00 1/2"Ice  4.0100 0.05
1.00 1"Ilce  4.3000 0.07
A-ANT-18G-2-C B Paraboloid From 1.0000 30.00 127.0000 21750 Nolce 3.7200 0.03
w/Radome Leg 0.00 1/2"Ice  4.0100 0.04
0.00 1"Ice  4.3000 0.05
' A-ANT-18G-2-C C Paraboloid From 1.0000 30.00 127.0000 21750 Nolce 3.7200 0.03
w/Radome Leg 0.00 1/2" Ice 4.0100 0.04
0.00 1"lce  4.3000 0.05
Tower Pressures - No Ice
Gy =1.100
Section z Kz q: AG F Ar AR Aleg Leg CAAA CAAA
Elevation a % in Out
c Face Face
ft ft psf ft e ft lid ft lid s
L1 130.0000- | 125.0000 | 1.326 | 30.35| 13.333| A 0.000 13.333 13.333 | 100.00 0.000 0.000
120.0000 4 B 0.000 13.333 100.00 0.000 0.000
C 0.000 13.333 100.00 0.000 1.663
L2 120.0000- | 105.0000 | 1.279 | 29.26 | 60.000 | A 0.000 60.000 60.000 | 100.00 0.000 0.000
90.0000 0 B 0.000 60.000 100.00 0.000 0.000
C 0.000 60.000 100.00 0.000 7.125
L3 90.0000-| 86.7500( 1.228 | 28.10| 13.000 | A 0.000 13.000 13.000 | 100.00 0.000 0.000
83.5000 7 B 0.000 13.000 100.00 0.000 0.000
C 0.000 13.000 100.00 0.000 1.894
L4 83,5000- | 79.2500| 1.205 | 27.57 | 17.000 | A 0.000 17.000 17.000| 100.00 0.000 0.000
75.0000 7 B 0.000 17.000 100.00 0.000 0.000
C 0.000 17.000 100.00 0.000 3.435
L5 75.0000- | 68.5000| 1.169 | 26.74 | 26.000| A 0.000 26.000 26.000 | 100.00 0.000 0.000
62.0000 4 B 0.000 26.000 100.00 0.000 0.000
o] 0.000 26.000 100.00 0.000 4,754
L6 62.0000- | 61.0000 | 1.141 | 26.09 4000 A 0.000 4.000 4.000| 100.00 0.000 0.000
60.0000 9 B 0.000 4.000 100.00 0.000 0.000
C 0.000 4.000 100.00 0.000 0.475
L7 60.0000- | 54.2500| 1.113| 25.46 | 28.750 | A 0.000 28.750 28.750 | 100.00 0.000 0.000
48,5000 2 B 0.000 28,750 100.00 0.000 0.000
C 0.000 28.750 100.00 0.000 4.190
1.8 48.5000- | 39.2500 | 1.039| 23.78 | 46.250| A 0.000 46.250 46,250 | 100.00 0.000 0.000
30.0000 5 B 0.000 46.250 100.00 0.000 0.000
(o] 0.000 46.250 100.00 0.000 8.560
L9 30.0000- | 25.3750 | 0.948 | 21.69| 27.750 | A 0.000 27.750 27.750 | 100.00 0.000 0.000
20.7500 8 B 0.000 27.750 100.00 0.000 0.000
C 0.000 27.750 100.00 0.000 2.864
L1020.7500- | 19.2500 [ 0.895 | 20.47 9.000| A 0.000 9.000 9.000| 100.00 0.000 0.000
17.7500 2 B 0.000 9.000 100.00 0.000 0.000
C 0.000 9.000 100.00 0.000 1.785
L11 17.7500- 15.3750 | 0.853| 19.52 | 14.250| A 0.000 14.250 14.250 | 100.00 0.000 0.000
13.0000 6 B 0.000 14.250 100.00 0.000 0.000
o 0.000 14.250 100.00 0.000 2.909
L12 13.0000- 12.7500| 0.85| 19.45 1.500| A 0.000 1.500 1.500 | 100.00 0.000 0.000
12.5000 0 B 0.000 1.500 100.00 0.000 0.000
C 0.000 1.500 100.00 0.000 0.306
L13 12.5000- 9.7500| 0.85| 19.45| 16.500( A 0.000 16.500 16.500 | 100.00 0.000 0.000
7.0000 0 B 0.000 16.500 100.00 0.000 0.000
(o] 0.000 16.500 100.00 0.000 3.369
L14 7.0000- 4.8750| 0.85]| 19.45| 12750 | A 0.000 12.750 12.750 | 100.00 0.000 0.000
2.7500 0 B 0.000 12.750 100.00 0.000 0.000




December 1, 2016

130 Ft Monopole Tower Structural Analysis CCI BU No 876324
Project Number 37516-3041.002.7700, Application 356075, Revision 2 Page 18
Section V4 Kz q: A F AF Ar A/eg Leg CAAA CaAa
Elevation a % In Out
c Face Face
ft ft psf s e id i s is
C 0.000 12.750 100.00 0.000 2.603
L15 2.7500- 2.3750| 0.85| 19.45 2250 A 0.000 2.250 2.250 | 100.00 0.000 0.000
2.0000 0 B 0.000 2.250 100.00 0.000 0.000
o] 0.000 2.250 100.00 0.000 0.459
L16 2.0000- 1.0000| 0.85| 19.45 6.000| A 0.000 6.000 6.000| 100.00 0.000 0.000
0.0000 0 B 0.000 6.000 100.00 0.000 0.000
C 0.000 6.000 100.00 0.000 1.225
| Tower Pressure - With Ice
G, =1.100
Section z Kz q: tz As F Ar AR A/eg Leg CAAA CAAA
Elevation a % In Out
c Face Face
ft ft psf in s e i ft ftt i
L1 130.0000-| 125.0000| 1.326| 8.065| 2.2849| 17.142 A 0.000 17.142 17.142] 100.00 0.000 0.000
120.0000 B 0.000 17.142 100.00 0.000 0.000
C 0.000 17.142 100.00 0.000 4.861
L2 120.0000-| 105.0000| 1.279| 7.774| 2.2454| 71.227| A 0.000 71.227 71.227| 100.00 0.000 0.000
90.0000 B 0.000 71.227 100.00 0.000 0.000
C 0.000 71.227 100.00 0.000 20.598
L3 90.0000- 86.7500| 1.228| 7.468| 2.2030| 15.387| A 0.000 15.387 15.387| 100.00 0.000 0.000
83.5000 B 0.000 16.387 100.00 0.000 0.000
C 0.000 15.387 100.00 0.000 5.786
L4 83.5000-| 79.2500| 1.205| 7.327| 2.1831 20.093 A 0.000 20.093 20.093| 100.00 0.000 0.000
75.0000 B 0.000 20.093 100.00 0.000 0.000
C 0.000 20.093 100.00 0.000 11.270
L5 75.0000-| 68.5000| 1.169| 7.106| 2.1515| 30.662| A 0.000 30.662 30.662{ 100.00 0.000 0.000
62.0000 B 0.000 30.662 100.00 0.000 0.000
C 0.000 30.662 100.00 0.000 15.129
L6 62.0000-| 61.0000| 1.141| 6.934| 2.1267 4.709| A 0.000 4.709 4.709| 100.00 0.000 0.000
60.0000 B 0.000 4.709 100.00 0.000 0.000
C 0.000 4,709 100.00 0.000 1.326
L7 60.0000- 542500 1.113] 6.765| 2.1019| 32.779| A 0.000 32.779 32.779| 100.00 0.000 0.000
48.5000 B 0.000 32.779 100.00 0.000 0.000
C 0.000 32.779 100.00 0.000 13.111
L8 48.5000-| 39.2500| 1.039| 6.320| 2.0350| 52.525| A 0.000 52.525 52.525| 100.00 0.000 0.000
30.0000 B 0.000 52.525 100.00 0.000 0.000
C 0.000 52.525 100.00 0.000 27.395
L9 30.0000- 25.3750| 0.948| 5.765| 1.9481| 30.753| A 0.000 30.753 30.753| 100.00 0.000 0.000
20.7500 B 0.000 30.753 100.00 0.000 0.000
C 0.000 30.753 100.00 0.000 8.199
L10 20.7500- 19.2500| 0.895| 5.440( 1.8951 9.948| A 0.000 9.948 9.948( 100.00 0.000 0.000‘
17.7500 B 0.000 9.948 100.00 0.000 0.000
C 0.000 9.948 100.00 0.000 5.344
L11 17.7500- 15.3750| 0.853| 5.188| 1.8529| 15.717( A 0.000 15.717 15.717| 100.00 0.000 0.000
13.0000 B 0.000 15.717 100.00 0.000 0.000
C 0.000 15.717 100.00 0.000 8.581
L12 13.0000- 12.7500| 0.85| 5.168| 1.8186 1.652| A 0.000 1.652 1.652| 100.00 0.000 0.000
12.5000 B 0.000 1.652 100.00 0.000 0.000
C 0.000 1.652 100.00 0.000 0.892
L13 12.5000- 9.7500| 0.85| 5.168| 1.7704| 18.123| A 0.000 18.123 18.123| 100.00 0.000 0.000
7.0000 B 0.000 18.123 100.00 0.000 0.000
C 0.000 18.123 100.00 0.000 9.644
L14 7.0000- 48750/ 0.85| 5.168| 1.6519| 13.920 A 0.000 13.920 13.920| 100.00 0.000 0.000
2.7500 B 0.000 13.920 100.00 0.000 0.000
C 0.000 13.920 100.00 0.000 7127
L15 2.7500- 2.3750| 0.85| 5.168| 1.5373 2.442| A 0.000 2.442 2.442| 100.00 0.000 0.000
2.0000 B 0.000 2.442 100.00 0.000 0.000
C 0.000 2.442 100.00 0.000 1.202
L16 2.0000- 1.0000| 0.85| 5.168| 1.4099 6.470] A 0.000 6.470 6.470| 100.00 0.000 0.000
0.0000 B 0.000 6.470 100.00 0.000 0.000
C 0.000 6.470 100.00 0.000 3.042
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Tower Pressure - Service
Gy =1.100
Section z Kz gz AG F Af AR Aleg Leg CAAA CAAA
Elevation a % in Out
c Face Face
ft ft psf il e i e it ft i
L1 130.0000- | 125.0000| 1.326 | 10.39| 13.333| A 0.000 13.333 13.333| 100.00 0.000 0.000
120.0000 1 B 0.000 13.333 100.00 0.000 0.000
o 0.000 13.333 100.00 0.000 1.663
L2 120.0000- | 105.0000| 1.279| 10.01| 60.000| A 0.000 60.000 60.000| 100.00 0.000 0.000
90.0000 7 B 0.000 60.000 100.00 0.000 0.000
C 0.000 60.000 100.00 0.000 7.125
L3 90.0000- 86.7500| 1.228 | 9.622| 13.000| A 0.000 13.000 13.000 | 100.00 0.000 0.000
83.5000 B 0.000 13.000 100.00 0.000 0.000
C 0.000 13.000 100.00 0.000 1.894
L4 83.5000- 79.2500| 1.205| 9.441| 17.000| A 0.000 17.000 17.000 | 100.00 0.000 0.000
75.0000 B 0.000 17.000 100.00 0.000 0.000
C 0.000 17.000 100.00 0.000 3.435
L5 75.0000- 68.5000 | 1.169 | 9.155| 26.000| A 0.000 26.000 26.000| 100.00 0.000 0.000
62.0000 B 0.000 26.000 100.00 0.000 0.000
C 0.000 26.000 100.00 0.000 4,754
L6 62.0000- 61.0000 | 1.141 | 8.935 4000 A 0.000 4.000 4.000| 100.00 0.000 0.000
60.0000 B 0.000 4.000 100.00 0.000 0.000
C 0.000 4.000 100.00 0.000 0.475
L7 60.0000- 54,2500 | 1.113| 8.717 | 28.750 | A 0.000 28.750 28.750| 100.00 0.000 0.000
48.5000 B 0.000 28.750 100.00 0.000 0.000
C 0.000 28.750 100.00 0.000 4,190
L8 48.5000- 39.2500| 1.039| 8.142 | 46.250| A 0.000 46.250 46.250 | 100.00 0.000 0.000
30.0000 B 0.000 46.250 100.00 0.000 0.000
C 0.000 46.250 100.00 0.000 8.560
L9 30.0000- 253750 | 0.948 | 7.428 | 27.750| A 0.000 27.750 27.750 | 100.00 0.000 0.000
20.7500 B 0.000 27.750 100.00 0.000 0.000
C 0.000 27.750 100.00 0.000 2.864
L10 20.7500- 19.2500 | 0.895 | 7.008 9.000| A 0.000 9.000 9.000 | 100.00 0.000 0.000
17.7500 B 0.000 9.000 100.00 0.000 0.000
C 0.000 9.000 100.00 0.000 1.785
L11 17.7500- 15.3750 | 0.853 | 6.684 | 14.250| A 0.000 14.250 14.250 | 100.00 0.000 0.000
13.0000 B 0.000 14,250 100.00 0.000 0.000
C 0.000 14.250 100.00 0.000 2.909
L12 13.0000- 12.7500| 0.85| 6.659 1500 | A 0.000 1.500 1.500| 100.00 0.000 0.000
12.5000 B 0.000 1.500 100.00 0.000 0.000
C 0.000 1.500 100.00 0.000 0.306
L13 12.5000- 9.7500| 0.85| 6.659| 16,500 A 0.000 16.500 16.500 | 100.00 0.000 0.000
7.0000 B 0.000 16.500 100.00 0.000 0.000
C 0.000 16.500 100.00 0.000 3.369
L14 7.0000- 48750| 0.85| 6.659| 12.750| A 0.000 12.750 12.750 | 100.00 0.000 0.000
2.7500 B 0.000 12.750 100.00 0.000 0.000
C 0.000 12.750 100.00 0.000 2.603
L15 2.7500- 2.3750 | 0.85]| 6.659 2250 A 0.000 2.250 2.250 | 100.00 0.000 0.000
2.0000 B 0.000 2.250 100.00 0.000 0.000
C 0.000 2.250 100.00 0.000 0.459
L16 2.0000- 1.0000| 0.85| 6.659 6.000| A 0.000 6.000 6.000 | 100.00 0.000 0.000
0.0000 B 0.000 6.000 100.00 0.000 0.000
C 0.000 6.000 100.00 0.000 1.225
Load Combinations
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
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Comb. Description
No.
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 Ice+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 lce+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 lce+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 lce+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 lce+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 lce+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 130-120 Pole Max Tension 2 0.00 -0.00 -0.00
Max. Compression 26 -3.65 0.75 -0.35
Max. Mx 20 -0.91 14.61 -2.00
Max. My 14 -0.91 1.13 -14.56
Max. Vy 20 -2.20 14.61 -2.00
Max. Vx 14 2.19 1.13 -14.56
Max. Torque 12 -0.59
L2 120-90 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -28.59 1.61 -0.84
Max. Mx 20 -8.10 344.67 -8.63
Max. My 14 -8.09 4.34 -345.31
Max. Vy 20 -16.54 344,67 -8.63
Max. Vx 14 16.59 434 -345.31
Max. Torque 12 -0.77
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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
L3 90-83.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -30.37 2.1 -1.13
Max. Mx 20 -9.03 453.83 -9.95
Max. My 14 -9.02 4,92 -454.78
Max. Vy 20 -17.05 453.83 -9.95
Max. Vx 14 17.10 4,92 -454.78
Max. Torque 13 -0.62
L4 83.5-75 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -33.24 2.75 -1.49
Max. Mx 20 -10.77 602.20 -11.67
Max. My 14 -10.77 5.69 -603.57
Max. Vy 20 -17.86 602.20 -11.67
Max. Vx 14 17.91 5.69 -603.57
Max. Torque 13 -0.78
L5 75-62 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -37.59 3.69 -2.03
Max. Mx 20 -13.54 841.19 -14.29
Max. My 14 -13.54 6.85 -843.20
Max. Vy 20 -18.89 841.19 -14,29
Max. Vx 14 18.95 6.85 -843.20
Max. Torque 13 -1.01
L6 62 - 60 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -38.62 3.83 -2.12
Max. Mx 20 -14.33 879.12 -14.70
Max. My 14 -14.32 7.03 -881.23
Max. Vy 20 -19.04 879.12 -14.70
Max. Vx 14 19.09 7.03 -881.23
Max. Torque 13 -1.03
L7 60 - 48.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -46.28 4.57 -2.54
Max. Mx 20 -19.17 1115.56 -16.94
Max. My 14 -19.16 7.96 -1118.62
Max. Vy 20 -21.11 1115.56 -16.94
Max. Vx 14 21.16 7.96 -1118.62
Max. Torque 13 -1.18
L8 48.5 - 30 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -54.74 6.15 -3.46
Max. Mx 20 -25.18 1520.67 -20.66
Max. My 14 -25.18 9.62 -1524.64
Max. Vy 20 -22.65 1520.67 -20.66
Max. Vx 14 22,70 9.62 -1524.64
Max. Torque 13 -1.63
L9 30-20.75 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -62.87 6.98 -3.94
Max. Mx 20 -30.68 1741.96 -22.52
Max. My 14 -30.68 10.46 -1746.39
Max. Vy 20 -24.21 1741.96 -22.52
Max. Vx 14 24.26 10.46 -1746.39
Max. Torque 13 -1.79
L10 20.75 - Pole Max Tension 1 0.00 0.00 0.00
17.75
Max. Compression 26 -64.31 7.24 -4.09
Max. Mx 20 -31.72 1814.93 -23.11
Max. My 14 -31.72 10.72 -1819.51
Max. Vy 20 -24 .45 1814.93 -23.11 *
Max. Vx 14 24.50 10.72 -1819.51
Max. Torque 13 -1.89
L11 17.75-13 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -66.57 7.64 -4.32
Max. Mx 20 -33.38 1931.88 -24.05
Max. My 14 -33.38 11.14 -1936.69
Max. Vy 20 -24.81 1931.88 -24.05
Max. Vx 14 24.86 11.14 -1936.69
Max. Torque 13 -2.04
L12 13-12.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -66.83 7.68 -4.34
Max. Mx 20 -33.58 1944.29 -24.15
Max. My 14 -33.58 11.19 -1949.12
Max. Vy 20 -24.84 1944.29 -24.15
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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. Vx 14 24.89 11.19 -1949.12
Max. Torque 13 -2.056
L13 125-7 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -69.60 8.11 -4.59
Max. Mx 20 -35.69 2081.99 -25.22
Max. My 14 -35.69 11.67 -2087.08
Max. Vy 20 -25.24 2081.99 -25.22
Max. Vx 14 25.29 11.67 -2087.08
Max. Torque 13 -2.23
L14 7-2.75 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -71.73 8.42 -4.77
Max. Mx 20 -37.36 2189.85 -26.05
Max. My 14 -37.36 12.04 -2195.15
Max. Vy 20 -25.53 2189.85 -26.05
Max. Vx 14 25.58 12.04 -2195.15
Max. Torque 13 -2.36
L15 2.75-2 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -72.10 8.47 -4.80
Max. Mx 20 -37.66 2209.01 -26.20
Max. My 14 -37.66 12.11 -2214.35
Max. Vy 20 -25.58 2209.01 -26.20
Max. Vx 14 25.63 12.11 -2214.35
Max. Torque 13 -2.38
L16 2-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -72.97 8.59 -4.87
Max. Mx 20 -38.37 2260.28 -26.58
Max. My 14 -38.37 12.28 -2265.71
Max. Vy 20 -25.70 2260.28 -26.58
Max. Vx 14 25.76 12.28 -2265.71
Max. Torque 13 -2.45
B Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 26 72.97 -0.00 0.00
Max. Hy 20 38.38 25.69 -0.19
Max. H, 3 28.78 0.02 25.70
Max. My 2 2260.04 0.02 25.70
Max. M, 8 2246.10 -25.59 -0.01
Max. Torsion 25 2.04 12.80 22.26
Min. Vert 21 28.78 25.69 -0.19
Min. Hx 9 28.78 -25.59 -0.01
Min. H, 15 28.78 0.08 -25.74
Min. My 14 -2265.71 0.08 -25.74
Min. M; 20 -2260.28 25.69 -0.19
Min. Torsion 13 -2.45 -12.68 -22.44
| Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K K kip-ft kip-ft Kip-ft
Dead Only 31.98 -0.00 0.00 0.18 0.35 0.00
1.2 Dead+1.6 Wind 0 deg - 38.38 -0.02 -25.70 -2260.04 1.74 -1.76
No Ice
0.9 Dead+1.6 Wind 0 deg - 28.78 -0.02 -25.70 -2240.77 1.63 -1.76
No Ice
1.2 Dead+1.6 Wind 30 deg - 38.38 12.80 -22.27 -1959.48 -1124.51 -1.09
No Ice
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Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K K kip-ft kip-ft kip-ft
0.9 Dead+1.6 Wind 30 deg - 28.78 12.80 -22.27 -1942.67 -1114.94 -1.09
No lce
1.2 Dead+1.6 Wind 60 deg - 38.38 2217 -12.83 -1128.96 -1946.75 -0.03
No Ice
0.9 Dead+1.6 Wind 60 deg - 28.78 2217 -12.83 -1119.30 -1930.12 -0.03
No Ice
1.2 Dead+1.6 Wind 90 deg - 38.38 25.59 0.01 0.36 -2246.10 1.06
No Ice
0.9 Dead+1.6 Wind 90 deg - 28.78 25.59 0.01 0.31 -2227.02 1.07
No Ice
1.2 Dead+1.6 Wind 120 deg 38.38 22.17 12.86 1130.35 -1946.54 1.88
-No Ice
0.9 Dead+1.6 Wind 120 deg 28.78 2217 12.86 1120.58 -1929.92 1.88
- No Ice
1.2 Dead+1.6 Wind 150 deg 38.38 12.68 22.44 1981.86 -1106.74 2.44
- No Ice
0.9 Dead+1.6 Wind 150 deg 28.78 12.68 22.44 1964.72 -1097.37 2.45
-No Ice
1.2 Dead+1.6 Wind 180 deg 38.38 -0.08 2574 2265.71 12.28 2.13
- No Ice
0.9 Dead+1.6 Wind 180 deg 28.78 -0.08 25.74 2246.22 12.04 2.13
-No Ice
1.2 Dead+1.6 Wind 210 deg 38.38 -12.80 22.26 1959.54 1125.14 1.26
-No Ice
0.9 Dead+1.6 Wind 210 deg 28.78 -12.80 22.26 1942.62 1115.35 1.26
-No lce
1.2 Dead+1.6 Wind 240 deg 38.38 -22.15 12.94 1143.33 1945.38 0.09
-No Ice
0.9 Dead+1.6 Wind 240 deg 28.78 -22.15 12.94 1133.41 1928.55 0.09
- No Ice
1.2 Dead+1.6 Wind 270 deg 38.38 -25.69 0.19 26.58 2260.28 -0.93
-No Ice
0.9 Dead+1.6 Wind 270 deg 28.78 -25.69 0.19 26.24 2240.65 -0.94
- No Ice
1.2 Dead+1.6 Wind 300 deg 38.38 -22.17 -12.86 -1130.59 1947.01 -1.80
-No Ice
0.9 Dead+1.6 Wind 300 deg 28.78 -22.17 -12.86 -1120.92 1930.17 -1.80
-No lce
1.2 Dead+1.6 Wind 330 deg 38.38 -12.80 -22.26 -1956.80 1123.97 -2.04
-No lce
0.9 Dead+1.6 Wind 330 deg 28.78 -12.80 -22.26 -1940.03 1114.22 -2.04
-No Ice
1.2 Dead+1.0 Ice+1.0 Temp 72.97 0.00 -0.00 4.87 8.59 0.00
1.2 Dead+1.0 Wind 0 72.97 -0.00 -9.03 -851.56 9.10 -0.96
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 30 72.97 4.50 -7.82 -737.30 -418.11 -0.57
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 60 72:97 7.80 -4.51 -423.02 -730.31 -0.01
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 90 72.97 9.00 0.00 5.02 -844.24 0.56
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 120 72.97 7.80 4.52 433.22 -730.29 0.98
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 150 72.97 4.48 7.86 752,58 -413.85 1.20
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 180 72.97 -0.02 9.04 862.69 11.60 1.04
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 210 72.97 -4.50 7.82 747.12 435.56 0.61
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 240 72.97 -7.79 4.53 436.32 747.27 0.02
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 270 72.97 -9.03 0.04 11.32 864.94 -0.53
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 300 72.97 -7.80 -4.52 -423.47 747.70 -0.97
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 330 72.97 -4.50 -7.82 -736.68 435.33 -1.11
deg+1.0 Ice+1.0 Temp
Dead+Wind 0 deg - Service 31.98 -0.00 -5.50 -481.30 0.64 0.07
Dead+Wind 30 deg - Service 31.98 2.74 -4.76 -417.20 -239.24 0.03
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Load Vertical Shear Shear, Overturning Overlurning Torque
Combination Moment, M Moment, M,
K K K kip-ft kip-ft kip-ft

Dead+Wind 60 deg - Service 31.98 4,74 -2.75 -240.31 -414.36 -0.01
Dead+Wind 90 deg - Service 31.98 5.47 0.00 0.21 -478.19 -0.03
Dead+Wind 120 deg - 31.98 4.74 2.75 240.88 -414.31 -0.05
Service

Dead+Wind 150 deg - 31.98 2.71 4.80 422.25 -235.46 0.01
Service

Dead+Wind 180 deg - 31.98 -0.02 5.51 482.74 2.88 0.01
Service

Dead+Wind 210 deg - 31.98 -2.74 4.76 417.49 239.90 0.01
Service

Dead+Wind 240 deg - 31.98 -4.74 2.77 243.64 414.60 0.02
Service

Dead+Wind 270 deg - 31.98 -5.50 0.04 579 481.71 0.06
Service

Dead+Wind 300 deg - 31.98 -4.74 -2.75 -240.66 414,94 0.06
Service

Dead+Wind 330 deg - 31.98 -2.74 -4.76 -416.63 239.65 0.08
Service

Solution Summary

Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY 274 % Error
Comb. K K K K K K
1 0.00 -31.98 0.00 0.00 31.98 0.00 0.000%
2 -0.02 -38.38 -25.70 0.02 38.38 25.70 0.007%
3 -0.02 -28.78 -25.70 0.02 28.78 25.70 0.006%
4 12.80 -38.38 -22.27 -12.80 38.38 22.27 0.000%
5 12.80 -28.78 -22.27 -12.80 28.78 22.27 0.000%
6 2217 -38.38 -12.83 -22.17 38.38 12.83 0.000%
7 22,17 -28.78 -12.83 -2217 28.78 12.83 0.000%
8 25.59 -38.38 0.01 -25.59 38.38 -0.01 0.007%
9 25.59 -28.78 0.01 -25.59 28.78 -0.01 0.006%
10 2217 -38.38 12.86 -22.17 38.38 -12.86 0.000%
11 22.17 -28.78 12.86 -22.17 28.78 -12.86 0.000%
12 12.68 -38.38 22.44 -12.68 38.38 -22.44 0.000%
13 12.68 -28.78 22.44 -12.68 28.78 -22.44 0.000%
14 -0.08 -38.38 25.74 0.08 38.38 -25.74 0.004%
16 -0.08 -28.78 25.74 0.08 28.78 -25.74 0.003%
16 -12.80 -38.38 22.26 12.80 38.38 -22.26 0.000%
17 -12.80 -28.78 22.26 12.80 28.78 -22.26 0.000%
18 -22.15 -38.38 12.94 22.15 38.38 -12.94 0.000%
19 -22.15 -28.78 12.94 22.15 28.78 -12.94 0.000%
20 -25.69 -38.38 0.19 25.69 38.38 -0.19 0.004%
21 -25.69 -28.78 0.19 25.69 28.78 -0.19 0.006%
22 -22.17 -38.38 -12.86 2217 38.38 12.86 0.000%
23 -22.17 -28.78 -12.86 2217 28.78 12.86 0.000%
24 -12.80 -38.38 -22.26 12.80 38.38 22.26 0.000%
25 -12.80 -28.78 -22.26 12.80 28.78 22.26 0.000%
26 0.00 -72.97 0.00 -0.00 72,97 0.00 0.001%
27 -0.00 -72.97 -9.03 0.00 72.97 9.03 0.001%
28 4.50 -72.97 -7.82 -4.50 72.97 7.82 0.000%
29 7.80 -72.97 -4.51 -7.80 72.97 4.51 0.000%
30 9.00 -72.97 0.00 -9.00 72.97 -0.00 0.001%
31 7.80 -72.97 4.52 -7.80 72.97 -4.52 0.000%
32 448 -72.97 7.86 -4.48 72.97 -7.86 0.000%
33 -0.02 -72.97 9.04 0.02 72.97 -9.04 0.001%
34 -4.50 -72.97 7.82 4.50 72.97 -7.82 0.000%
35 -7.80 -72.97 4.53 7.79 72.97 -4.53 0.000%
36 -9.03 -72.97 0.04 9.03 72.97 -0.04 0.001%
37 -7.80 -72.97 -4.52 7.80 72.97 4.52 0.000%
38 -4.50 -72.97 -7.82 4.50 72.97 7.82 0.000%
39 -0.00 -31.98 -5.50 0.00 31.98 5.50 0.012%
40 274 -31.98 -4.76 -2.74 31.98 4,76 0.002%
41 474 -31.98 -2.75 -4.74 31.98 2.75 0.002%
42 5.48 -31.98 0.00 -5.47 31.98 -0.00 0.002%
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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
43 4.74 -31.98 275 -4.74 31.98 -2.75 0.002%
44 2.71 -31.98 4.80 -2.71 31.98 -4.80 0.002%
45 -0.02 -31.98 5.51 0.02 31.98 -5.51 0.002%
46 -2.74 -31.98 4.76 2.74 31.98 -4.76 0.002%
47 -4.74 -31.98 2.77 4.74 31.98 2.77 0.002%
48 -5.50 -31.98 0.04 5.50 31.98 -0.04 0.002%
49 -4.74 -31.98 -2.75 4.74 31.98 2.75 0.002%
50 -2.74 -31.98 -4.76 2.74 31.98 4.76 0.002%

-

Non-Linear Convergence Results

Load Converged? Number Disptacement Force
Combination of Cycles Tolerance Tolerance

1 Yes 6 0.00000001 0.00000001
2 Yes 15 0.00008788 0.00014072
3 Yes 15 0.00006090 0.00011730
4 Yes 20 0.00000001 0.00008567
5 Yes 19 0.00000001 0.00013796
6 Yes 20 0.00000001 0.00008621
7 Yes 19 0.00000001 0.00013896
8 Yes 15 0.00008796 0.00011045
9 Yes 15 0.00006096 0.00009353
10 Yes 20 0.00000001 0.00008767
11 Yes 19 0.00000001 0.00014139
12 Yes 20 0.00000001 0.00008385
13 Yes 19 0.00000001 0.00013487
14 Yes 16 0.00004209 0.00011274
15 Yes 16 0.00002881 0.00009125
16 Yes 20 0.00000001 0.00008807
17 Yes 19 0.00000001 0.00014194
18 Yes 20 0.00000001 0.00008724
19 Yes 19 0.00000001 0.00014053
20 Yes 16 0.00004210 0.00008704
21 Yes 15 0.00006088 0.00014072
22 Yes 20 0.00000001 0.00008461
23 Yes 19 0.00000001 0.00013626
24 Yes 20 0.00000001 0.00008784
25 Yes 19 0.00000001 0.00014161
26 Yes 11 0.00000001 0.00004494
27 Yes 18 0.00000001 0.00011333
28 Yes 19 0.00000001 0.00008504
29 Yes 19 0.00000001 0.00008544
30 Yes 18 0.00000001 0.00011189
31 Yes 19 0.00000001 0.00008783
32 Yes 19 0.00000001 0.00008557
33 Yes 18 0.00000001 0.00011515
34 Yes 19 0.00000001 0.00009016
35 Yes 19 0.00000001 0.00008954
36 Yes 18 0.00000001 0.00011499
37 Yes 19 0.00000001 0.00008673
38 Yes 19 0.00000001 0.00008915
39 Yes 15 0.00000001 0.00002632
40 Yes 15 0.00000001 0.00003331
41 Yes 15 0.00000001 0.00003268
42 Yes 15 0.00000001 0.00002605
43 Yes 15 0.00000001 0.00003150
44 Yes 15 0,00000001 0.00003277
45 Yes 15 0.00000001 0.00002634
46 Yes 15 0.00000001 0.00003341
47 Yes 15 0.00000001 0.00003242
48 Yes 15 0.00000001 0.00002623
49 Yes 15 0.00000001 0.00003388
50 Yes 15 0.00000001 0.00003097
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-

Maximum Tower Deflections - Service Wind

tnxTower Report - version 7.0.5.1

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. * &
L1 130 - 120 18.57 44 1.20 0.00
L2 120 - 90 16.06 44 1.19 0.00
L3 90 - 83.5 8.93 44 1.00 0.00
L4 83.5-75 7.62 44 0.92 0.00
L5 75 -62 6.07 44 0.83 0.00
L6 62 -60 4.06 44 0.64 0.00
L7 60 - 48.5 3.80 44 0.62 0.00
L8 48.5-30 2.46 44 0.49 0.00
L9 30-20.75 0.92 44 0.29 0.00
L10 20.75 - 17.75 0.44 44 0.20 0.00
L11 17.75-13 0.33 44 0.17 0.00
L12 13-125 0.18 44 0.13 0.00
L13 125-7 0.17 44 0.12 0.00
L14 7-275 0.05 44 0.07 0.00
L15 275-2 0.01 44 0.03 0.00
L16 2-0 0.00 44 0.02 0.00
| Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in i ® ft
128.0000 VHLP2-18 44 18.07 1.20 0.00 493621
127.0000 A-ANT-18G-2-C 44 17.82 1.20 0.00 493621
117.0000 800MHz 2X50W RRH W/FILTER 44 15.30 1.19 0.00 43154
116.0000 APXVSPP18-C-A20 w/ Mount 44 15.05 1.18 0.00 32656
Pipe
105.0000 (2) SBNHH-1D65B w/ Mount 44 12.34 1.13 0.00 8563
Pipe
96.0000 APXV18-209015-C-A20 44 10.23 1.06 0.00 5318
60.0000 Side Arm Mount [SO 701-1] 44 3.80 0.62 0.00 4809
50.0000 KS24019-L112A 44 2.62 0.51 0.00 5456
30.0000 Channel Bridge Stiffener (56" x 44 0.92 0.29 0.00 5295
8" x 1.25")
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. 2 b
L1 130-120 87.10 12 5.65 0.01
L2 120 - 90 75.32 12 5.60 0.01
L3 90 - 83.5 41.91 12 4.69 0.01
L4 83.5-75 35.79 12 4.31 0.01
L5 75-62 28.49 12 3.88 0.01
L6 62 - 60 19.09 12 2.99 0.00
L7 60 - 48.5 17.86 12 2.90 0.00
L8 48.5-30 11.57 12 2.30 0.00
L9 30-20.75 4.34 12 1.39 0.00
L10 20.75-17.75 2.08 12 0.93 0.00
L11 17.75-13 1.54 12 0.81 0.00
L12 13-12.5 0.84 12 0.59 0.00
L13 125-7 0.78 12 0.57 0.00
L14 7-275 0.25 12 0.33 0.00
L15 2.75-2 0.04 12 0.14 0.00
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. s x
L16 2-0 0.02 12 0.11 0.00

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tift Twist Radius of
Load Curvature
ft Comb. in * 2 ft
128.0000 VHLP2-18 12 8475 5.65 0.01 116144
127.0000 A-ANT-18G-2-C 12 83.57 5.64 0.01 116144
117.0000 800MHz 2X50W RRH W/FILTER 12 71.79 5.57 0.01 9668
116.0000 APXVSPP18-C-A20 w/ Mount 12 70.61 5.56 0.01 7243
Pipe
105.0000 (2) SBNHH-1D65B w/ Mount 12 57.88 5.33 0.01 1857
Pipe
96.0000 APXV18-209015-C-A20 12 48.03 5.00 0.01 1151
60.0000 Side Arm Mount [SO 701-1] 12 17.86 2.90 0.00 1029
50.0000 KS24019-L112A 12 12.31 2.38 0.00 1165
30.0000 Channel Bridge Stiffener (56" x 12 434 1.39 0.00 1128
8" x 1.25")

Compression Checks

Pole Design Data

Section Elevation Size L Ly Ki/r A Py P, Ratio

No. P,
ft ft ft in? K K TPy

L1 130-120 (1) P16x0.1876 10.000 0.0000 0.0 9.3143 -0.91 34269 0.003
L2 120 -90 (2) P24x0.25 30.(())00 0.0000 0.0 18.653 -8.08 662.26 0.012
L3 90 - 83.5(3) P24x0.375 6.5%00 0.0000 0.0 27.%32 -9.01 1052.07 0.009
L4 83.5-75(4) P24x0.59485 8.5000 0.0000 0.0 43.5739 -10.76 1398.64 0.008
L5 75 -62 (5) P24x0.59485 13.000 0.0000 0.0 43%39 -13.54 1383.29 0.010
L6 62 - 60 (6) RPS 24" x 1.23514" 2.0%00 0.0000 0.0 88.?’:34 -14.32 1776.06 0.008
L7 60 -48.5(7) RPS 30" x 0.54289" 11.500 0.0000 0.0 50.6240 -19.16 1613.77 0.012
L8 48.5 - 30 (8) RPS 30" x 0.77625" 18.%00 0.0000 0.0 71 .3266 -25.18 2270.56 0.011
L9 30-20.75(9) RPS 36" x 0.54611" 9,2%00 0.0000 0.0 60.%26 -30.68 2124.61 0.014
L10 20.75-17.75 RPS 36" x 0.68816" 3.0000 0.0000 0.0 76.?’:41 -31.72 2101.07 0.015
L11 17.(71502 13 RPS 36" x 0.69167" 4.7500 0.0000 0.0 76.:;23 -33.38 2138.50 0.016
L12 13 - §121% (12) RPS 36" x 0.78849" 0.5000 0.0000 0.0 87.1222 -33.58 2585.03 0.013
L13 12.5-7 (13) RPS 36" x 0.76863" 5.5000 0.0000 0.0 85.%74 -35.69 2408.02 0.015
L14 7-2.75(14) RPS 36" x 0.78849" 4.2500 0.0000 0.0 87222 -37.36 2585.03 0.014
L15 2.75-2(15) RPS 36" x 0.78849" 0.7500 0.0000 0.0 87.9222 -37.66 2585.03 0.015
L16 2-0(16) RPS 36" x 0.68816" 2.0000 0.0000 0.0 76.%41 -38.37 2522.93 0.015
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Section Elevation Size L Ly Kirr A Py oP; Ratio
No. P,
ft ft ft in? K K TP,
3

Pole Bending Design Data

Section Elevation Size Mux OMpe Ratio M.y oM, Ratio
No. Mux Moy
ft kip-ft kip-ft ¢TM kip-ft kip-ft m
L1 130 - 120 (1) P16x0.1875 14.74 133.84 0.110 0.00 133.84 0.000
L2 120-90(2) P24x0.25 346.18 396.68 0.873 0.00 396.68 0.000
L3 90 - 83.5 (3) P24x0.375 455.91 623.72 0.731 0.00 623.72 0.000
L4 83.5-75 (4) P24x0.59485 605.02 868.52 0.697 0.00 868.52 0.000
L5 75 - 62 (5) P24x0.59485 845.15 858.99 0.984 0.00 858.99 0.000
L6 62 - 60 (6) RPS 24" x 1.23514" 883.26 1073.53  0.823 0.00 1073.53  0.000
L7 60 - 48.5 (7) RPS 30" x 0.54289" 1121.07 1261.10  0.889 0.00 1261.10  0.000
L8 48.5-30 (8) RPS 30" x 0.77625" 1527.79 1760.52  0.868 0.00 1760.52  0.000
L9 30-20.75 (9) RPS 36" x 0.54611" 1749.88 1908.57  0.917 0.00 1908.57  0.000
L10 20.75-17.75 RPS 36" x 0.68816" 1823.10 1968.27  0.926 0.00 1968.27  0.000
(10)
L11 17.75-13 RPS 36" x 0.69167" 1940.46 2003.14  0.969 0.00 2003.14  0.000
(11)
L12 13-12.5(12) RPS 36" x 0.78849" 1952.91 2414.86  0.809 0.00 2414.86  0.000
L13 12.5-7 (13) RPS 36" x 0.76863" 2091.07 2250.75  0.929 0.00 2250.75  0.000
L14 7-275(14) RPS 36" x 0.78849" 2199.28 241486  0.911 0.00 241486  0.000
L15 2.75-2(15) RPS 36" x 0.78849" 2218.51 241486  0.919 0.00 2414.86  0.000
L16 2-0(16) RPS 36" x 0.68816" 2269.94 2363.47  0.960 0.00 2363.47  0.000
Pole Shear Design Data B
Section Elevation Size Actual A Ratio Actual oTh Ratio
No. Vu Vu Tu Tu
ft K K oV, kip-ft kip-ft 0Tn
L1 130-120 (1) P16x0.1875 2.21 171.35 0.013 0.01 223.17 0.000
L2 120-90 (2) P24x0.25 16.63 331.13 0.050 0.52 648.61 0.001
L3 90 - 83.5 (3) P24x0.375 17.14 526.03 0.033 0.62 1019.71 0.001
L4 83.5-75(4) P24x0.59485 17.95 699.32 0.026 0.78 1331.03 0.001
L5 75-62 (5) P24x0.59485 18.99 691.64 0.027 1.00 1316.42 0.001
L6 62 - 60 (6) RPS 24" x 1.23514" 19.14 888.03 0.022 1.03 1602.66 0.001
L7 60 -48.5(7) RPS 30" x 0.54289" 21.20 806.88 0.026 1.18 1945.53 0.001
L8 48.5 - 30 (8) RPS 30" x 0.77625" 22.74 1135.28 0.020 1.63 2695.13 0.001
L9 30-20.75 (9) RPS 36" x 0.54611" 24.30 1062.31 0.023 1.79 3091.70 0.001
L10 20.75-17.75 RPS 36" x 0.68816" 24.54 1050.53 0.023 1.88 3033.42 0.001
(10
L11 17.75-13 RPS 36" x 0.69167" 24.90 1069.25 0.023 2.03 3086.86 0.001
(11)
L12 13-12.5(12) RPS 36" x 0.78849" 24.93 1292.51 0.019 2.05 3711.40 0.001
L13 12.5-7 (13) RPS 36" x 0.76863" 25.33 1204.01 0.021 2.22 3461.08 0.001
L14 7-275(14) RPS 36" x 0.78849" 25.62 1292.51 0.020 2.36 3711.40 0.001
L15 2.75-2(15) RPS 36" x 0.78849" 25.67 1292.51 0.020 2.38 3711.40 0.001
L16 2-0(16) RPS 36" x 0.68816" 25.79 1261.46 0.020 2,44 3642.47 0.001

Pole Interaction Design Data

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P, M M.y Vi Ty Stress Stress
i &Pn dMix OMoy oV, 0T, Ratio Ratio
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P, My My, V. Te Stress Stress
ft Py M DMy OV, O T Ratio Ratio
L1 130-120 (1) 0.003 0.110 0.000 0.013 0.000 0;3 1.000 482 ‘/
L2 120 - 90 (2) 0.012 0.873 0.000 0.050 0.001 0.:37 1.000 482 /
L3 90 - 83.5 (3) 0.009 0.731 0.000 0.033 0.001 0.'7/4‘1 1.000 482 /
L4 83.5-75(4) 0.008 0.697 0.000 0.026 0.001 095 1.000 482 ‘/
L5 75 - 62 (5) 0.010 0.984 0.000 0.027 0.001 0.‘9/94 1.000 482 ‘/
L6 62 - 60 (6) 0.008 0.823 0.000 0.022 0.001 0.:31 1.000 482 ‘/
L7 60 - 48.5 (7) 0.012 0.889 0.000 0.026 0.001 0?’2 1.000 482 ‘/
L8 48.5 - 30 (8) 0.011 0.868 0.000 0.020 0.001 Of;g 1.000 482 ‘/
L9 30-20.75(9) 0.014 0.917 0.000 0.023 0.001 0.:3/32 1.000 482 ‘/
L10 20.75-17.75 0.015 0.926 0.000 0.023 0.001 0.942 1.000 '/
482
(10) v
L11 17.75-13 0.016 0.969 0.000 0.023 0.001 0.985 1.000 482 /
(11 v
L12 13-12.5(12) 0.013 0.809 0.000 0.019 0.001 0.'8/22 1.000 482 V/
L13 12.5-7 (13) 0.015 0.929 0.000 0.021 0.001 0.::;4 1.000 482 /
L14 7-275(14) 0.014 0.911 0.000 0.020 0.001 0"9/2.6 1.000 482 V‘
L15 2.75-2(15) 0.015 0.919 0.000 0.020 0.001 0.:34 1.000 482 ‘/
L16 2-0(16) 0.015 0.960 0.000 0.020 0.001 0$6 1.000 482 ‘/
Section Capacity Table
Section Elevation Component Size Critical P 2Paiow % Pass
No. ft Type Element K K Capacity Fail
L1 130-120 Pole P16x0.1875 1 -0.91 342.69 11.3 Pass
L2 120- 90 Pole P24x0.25 2 -8.08 662.26 88.7 Pass
L3 90 -83.5 Pole P24x0.375 3 -9.01 1052.07 741 Pass
L4 83.56-75 Pole P24x0.59485 4 -10.76 1398.64 70.5 Pass
L5 75-62 Pole P24x0.59485 5 -13.54 1383.29 994 Pass
L6 62 - 60 Pole RPS 24" x 1.23514" 6 -14.32 1776.06 83.1 Pass
L7 60-48.5 Pole RPS 30" x 0.54289" 7 -19.16 1613.77 90.2 Pass
L8 48.5 - 30 Pole RPS 30" x 0.77625" 8 -25.18 2270.56 87.9 Pass
L9 30-20.75 Pole RPS 36" x 0.54611" 9 -30.68 212461 93.2 Pass
L10 20.75-17.75 Pole RPS 36" x 0.68816" 10 -31.72 2101.07 94.2 Pass
L11 17.75-13 Pole RPS 36" x 0.69167" 11 -33.38 2138.50 98.5 Pass
L12 13-125 Pole RPS 36" x 0.78849" 12 -33.58 2585.03 82.2 Pass
L13 125-7 Pole RPS 36" x 0.76863" 13 -35.69 2408.02 94.4 Pass
L14 7-275 Pole RPS 36" x 0.78849" 14 -37.36 2585.03 92.6 Pass
L15 275-2 Pole RPS 36" x 0.78849" 15 -37.66 2585.03 934 Pass
L16 2-0 Pole RPS 36" x 0.68816" 16 -38.37 2522.93 97.6 Pass
Summary
Pole (L5) 99.4 Pass
RATING= 994 Pass

tnxTower Report - version 7.0.5.1




130 Ft Monopole Tower Structural Analysis
Project Number 37516-3041.002.7700, Application 356075, Revision 2
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13

14

1615

Section

P16x0.1875

P24x0.25

P24x0 375

P24x0.59485

RPS 30" x 0.5RFE®?24" x 1.23514P24x0.59485

RPS 30" x 0.77625"

i

RAEAE

Size

10,0000

30,0000

6.5000

8.5000

13.0000

2.0000

11.5000

18,5000

9.2500

5 5000.5000.7500 3.0000

2.02g80082500

Length (ft)

5.0000

50000

50000

5.0000

5.0000

5,0000

5.0000

5.0000

5.0000

5.00006.0008.0000 5.0000

5.00(00000

Socket Lenglh (fl)

A53-B-42

Reinf 35.53 ksi

Reinf 35.69 ksReinf 22.34 ksi Reinf 35.14 ksi

Reinf 35.40 ksi

Riain R0 Fesn! ReATRAMCINFEANNMEE0.58 Heeinf 38.81 ksi

Grade

19

06

13

19

0.6

2.0

4.5

16 12 038 19

2080902 13

Weighl (K)

130.0f

1200 ft

90.0 ft

B35f

750ft

62.01t
60.0 ft

485 f

300

2081t

17.8ft

13.0ft

701

28f

00ft

ALL REACTIONS
ARE FACTORED

AXIAL

DESIGNED APPURTENANCE LOADING

TYPE | ELEVATION | TYPE | ELEVATION ]
LLPX310R w/ Mount Pipe 127 DB-T1-6Z-8AB-0Z 105
LLPX310R w/ Mount Pipe 127 ' BXA-B0063-4CF-EDIN-2 w/ Mount 105
LLPX310R w/ Mount Pipe 127 Pipe
RRH-2WB 27 E?;;:—EOOSMCF-EDIN-Z w/ Mount 105
RRH-2WB 127 '
S RIFoWE 2 Ei);g-80063-4CF-EDIN-2 wi Mount 105
D,CS"‘“M“F {127 BXA-70063/4CF w/ Mount Pipe 105
Sids A Mount [50.101:3] 127 BXA-70063/4CF w/ Mount Pipe 105
VHLEZTS 127 BXA-70063/4CF w/ Mount Pipe 1105
P ANT18G-2-C 1127 Platform Mount [LP 502-1] 105
AANT16G-2:C 127 (2) SBNHH-1D65B w/ Mount Pipe 1105
PCS 1900MHz 4x45W-65MHz 17 2) SBNHH-1D85B wi Mouni Fipe s
PCS 1900MHz 4x45W-65MHz 17 (2) SENHH-1065B wi Mount Pips o
PCS 1900MHz 4x45W-65MHz M7 Pipe Mount [PM 602-3] =
Side Arm Mount [SO 102-3]) 17 APXV18-209015-C-A20 %
800MHz 2X50W RRH W/FILTER 17 o015 S0 Tos
800MHz 2X50W RRH W/FILTER 17 VTSR0 o
BOOMHz ZXCOW/ RRHL W/F'LTFR 1z Bridge Stiffener (111" x 11.5"x 125") 60
ABXVIMI4-C-120 wi bount Pipe. 118 Bridge Stiffener (111" x 11.5" x 125" 60
APXVTM14-C-120 w/ Moun Pipe 116 Bridge Siffener (H1"x 115" x 126 60
ABAVIMEECI20wiMount Bipe| Ll Channel Bridge Siiffener (44" x 6"x 60
TD-RRH8x20-25 116 1.25"
TD-RRH8x20-25 116 Channel Bridge Stiffener (44"x6"x 60
TD-RRH8x20-25 116 125"
Platform Mount [(P 502-1] 116 Channel Bridge Stiffener (44" x 6" x 60
(2) 2.375" OD x &' Mount Pipe 116 125
(2) 2.375" OD x 6' Mount Pipe 116 Side Arm Mount [SO 701-1] 60
(2) 2.375" OD x 6' Mount Pipe 116 Side Arm Mount [SO 701-1] 60
APXVSPP18-C-A20 w/ Mount Pipe 116 Side Arm Mount [SO 701-1] 50
APXVSPP18-C-A20 w/ Mount Pipe 116 KS24019-L112A 50
APXVSPP18-C-A20 w/ Mount Pipe 116 Bridge Siiffener (135" x 11.5"x 1.25") 30
RRH2X60-PCS 105 Bridge Stiffener (135" x 11.5"x 126") 30
RRH2X60-PCS 105 Bridge Stiffener (135" x 11.5" x 1.25") 30
RRH2X60-PCS I 105 ?gasg;mel Bridge Siiffener (56" x 8" x 30
22:322?]32 :g: (ﬁ;ﬂ)nel Bridge Stiffener (56" x 8" x 30
I:::i;io&-fvo\-'& 66 :g: -(ﬁg;r:rel Bridge Sliffener (56" x 8" x 30
RRH4X45-AWS4 B66 105
RRHAX45-AWS4 B66 105
DB-T1-6Z-8AB-0Z 105
o ~ MATERIAL STRENGTH —
GRADE | Fy i Fu GRADE |  Fy | Fu
A53B-42  42ksi 63 ksi " Reinf 36.81 ksl |39 ksi 49ksi
Reinf 3553 ksi 36 ksi 45 ksi Reinf 30.58 ksi 31 Ksi 39 ksi
Reinf 3514 ksi 35 ksi 44 ksi Reinf 30.97 ksi 31 ksi 39 ksi
Reinf 22 34 ksi 22 ksi 28 ksi Reinf 32.93 ksi 33 ksi 42 ksi
Reinf 3569 ksi 36 ksi 45 ksi Reinf 31.45 ksi |31 ksi 40 ksi
Reinf 3540 ksi 35 ksi 45 ksi Reinf 36.72 ksi 37 ksi 46 ksi
TOWER DESIGN NOTES

1. Tower is located in Hartford Couri®, Connecticut.

2. Tower designed for Exposure C to the TIA-222-G Standard.

3. Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to

73K increase in thickness with height.
5. Deflections are based upon a 60 mph wind.

SHEAR . MomS

wer Structure Class Il
opographic Category 1 with Crest Height of 0.0000 ft

9K J y 865t HOWER RATING: 99.4%

TORQUE 1 kip-ft
50 mph WIND - 1.0000 in ICE

AXIAL

38K
SHEAR MOMENT
26K J y 2270 kip-ft

TORQUE 2 kip-ft
REACTIONS - 97 mph WIND

Paul J. Ford & Company
PJF 250 E. Broad St, Suite 600

Columbus, OH 43215
Phone: (614) 221-6670
FAX: (614) 221-2540
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G

Dale: 12/01/16

[°* 130" Monopole / West Hartford, CT
Prosect: pJF 37516-3041/ BU 876324
Glient: Crown Castle D@ - Rich Hoffman 'APPY:
Code: T|A-222-

Scale: N
‘Dwg No. |
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PAUL J. FORD

& COMPANY
250 E Broad St, Ste 400 » Columbus, OH 43215

Phone 614.221.64679

www.pavuljford.com

Date:

PJF Project: 375816-3041.002.7700

Client Ref. #

Site Name: West Hartford United Methodist

12/1/2016

876324

Description: Flange at 120'
Owner: Crown Castle

v4.1 - Effective 7-3-12 Engineer: RH
Asymmetric Bolt Analysis

Moment = 15.0 kAl TIA Ref. G Localion = |Flange Plate

Axial = 1.00 Kips ASIF = N/A n= N/A for BP, Rev. G Sect. 4.9.9

Shear = 3.00 kips Max Ralio= | 105.0% Threads = | X-Excluded |for FP, Rev. G

Anchor Qty = 9

** Eor Flange Plates: Prying action is not considered in the bolt loads. **
Area Max Net | Max Net | Loadfor | Capacity
Nominal Location, |Bolt Circle, | Override, Compressi | Tension, | Capacity | Override, | Capacity, | Capacity
Item Bolt Dia, in Spec Fy, ksi Fu, ksi degrees in in? Area,in? | on, kips kips Calc, kips kips kips Ratio
1 0.750 |A325 92 120 0.0 26.00 0.00 0.44 319 297 297 0.00 30.06 9.9%
2 0.750 |A325 92 120 30.0 26.00 0.00 0.44 3.19 297 2.97 0.00 30.06 9.9%
3 0.750 |A325 92 120 60.0 26.00 0.00 0.44 319 2.97 297 0.00 30.06 9.9%
4 0.750 |A325 92 120 120.0 26.00 0.00 0.44 3.19 2.97 297 0.00 30.06 9.9%
5 0.750 |A325 92 120 150.0 26.00 0.00 0.44 3.19 2.97 297 0.00 30.06 9.9%
6 0.750 |A325 92 120 180.0 26.00 0.00 0.44 3.19 297 297 0.00 30.06 9.9%
7 0.750 |A325 92 120 240.0 26.00 0.00 0.44 3.19 297 297 0.00 30.06 9.9%
8 0.750 |A325 92 120 270.0 26.00 0.00 0.44 319 297 2.97 0.00 30.06 9.9%
9 0.750 |A325 92 120 300.0 26.00 0.00 0.44 319 297 2.97 0.00 30.06 9.9%
398
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Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material TIA Rev G

Reactions adjusted Reactions . Bolt Threads:
Site Data to account for Mu| 19.846667 |ft-kips X-Excluded
BU#: 876324 mouse hole Axial, Pu: 1 kips ©Vn=¢(0.55*Ab*Fu)
Site Name: configuration Shear, Vu: 3 kips ©=0.75, @*Vn (kips):
App #: Elevation: 120 feet 21.87
Pole Manufacturer:| Other | [if No stiffeners, Criteria: | TIA G__|<-Only Appicable to Unstiffened Cases
Flange Bolt Results Rigid
Bolt Data Bolt Tension Capacity, ¢*Tn,B1: 30.06 kips ¢*Tn
Qty: 12 Adjusted @*Tn (due to Vu=Vu/Qty), B: 30.06 kips | ¢Tn[(1-(Vu/oVn)*2]"0.5
Diameter (in.): 0.75 Bolt Fu: 120 Max Bolt directly applied Tu: 2.97 Kips
Bolt Material:| A325 Bolt Fy: 92 Min. PL "tc" for B cap. wilo Pry: 0.550 in
N/A: <-- Disregard Min PL "treq" for actual T w/ Pry: 0.128 in
N/A: <-- Disregard Min PL "t1" for actual T w/o Pry: 0.173 in
Circle (in.): 26 T allowable w/o Prying: 30.06 kips a'<0 case
Prying Force, q: 0.00 kips
Plate Data Total Bolt Tension=Tu+q: 2.97 kips
Diam: 28 in Non-Prying Bolt Stress Ratio, Tu/B: 9.9% Pass
Thick, t: 0.75 in
Grade (Fy): 36 ksi Exterior Flange Plate Results  Flexural Check Rigid
Strength, Fu: 58 ksi Compression Side Plate Stress: 2.4 ksi TIAG
Single-Rod B-eff: 4.75 in Allowable Plate Stress: 32.4 ksi ©*Fy
Compression Plate Stress Ratio: 7.4% Pasd Comp. Y.L Length:
Stiffener Data (Welding at Both Sides) No Prying 10.00
Config: 0 i Tension Side Siress Ratio, (treqg/t)*2: 2.9% Pass
Weld Type:
Groove Depth: in** nla
Groove Angle: degrees Stiffener Results
Fillet H. Weld: <-- Disregard Horizontal Weld : n/a
Fillet V. Weld: in Vertical Weld: n/a
Width: in Plate Flex+Shear, fo/Fb+(fv/Fv)*2:  n/a
Height: in Plate Tension+Shear, ft/Ft+(fv/Fv)*2: n/a
Thick: in Plate Comp. (AISC Bracket): n/a
Notch: in Pole Results
Grade: ksi Pole Punching Shear Check: n/a
Weld str.: ksi
Pole Data ' §
Diam: 24 in < @
Thick: 0.25 |in
Grade: 42 ksi
# of Sides: 0 “0" IF Round
Fu 60 ksi © N
Reinf. Fillet Weld 0 "0" if None o o

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

CClplate 1.5 - Ext Flange G 1.3, Effective March 19, 2012

Analysis Date: 12/1/2016



Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material TIA Rev G

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

CClplate 1.5 - Ext Flange G 1.3, Effective March 19, 2012

Reactions adjusted Reactions Bolt Threads:
Site Data to account for Mu| 19.846667 |ft-kips X-Excluded
BU#: 876324 mouse hole Axial, Pu: 1 kips @Vn=@(0.55*Ab*Fu
Site Name: configuration Shear, Vu: 3 kips ©=0.75, *Vn (kips):
App #: Elevation: 120 feet 21.87
[ Pole Manufacturer:| Other | [if No stiffeners, Criteria: | TIAG |<-Only Applcable to Unstiffened Cases
Flange Bolt Results Non-Rigid
Bolt Data Bolt Tension Capacity, ¢*Tn,B1: 30.06 kips ©*Tn
Qty: 12 Adjusted ¢*Tn (due to Vu=Vu/Qty), B: 30.06 kips | @Tnl(1-(VulpVn)*2]*0.5
Diameter (in.): 0.75 Bolt Fu: 120 Max Bolt directly applied Tu: 2.97 Kips
Bolt Material:| A325 Bolt Fy: 92 Min. PL "tc" for B cap. wlo Pry: 1.506 in
N/A: <-- Disregard Min PL "treq" for actual T w/ Pry: 0.352 in
N/A: <-- Disregard Min PL "t1" for actual T w/o Pry: 0.473 in
Circle (in.): 26 T allowable with Prying: 29.88 kips 0sa's1 case
Prying Force, q: 0.00 kips
Plate Data Total Bolt Tension=Tu+q: 2.97 kips
Diam: 28 in Prying Bolt Stress Ratio=(Tu+q)/(B): 9.9% Pass
Thick, t: 1.5 in
Grade (Fy): 50 ksi Exterior Flange Plate Results  Flexural Check Non-Rigid
Strength, Fu: 65 ksi Compression Side Plate Stress: 2.9 ksi TIAG
Single-Rod B-eff: 419 [in Allowable Plate Stress: 45.0 ksi @*Fy
Compression Plate Stress Ratio: 6.4% Pasg Comp. Y.L. Length:
Stiffener Data (Welding at Both Sides) No Prying 20.49
Config: 0 = Tension Side Stress Ratio, (treq/t)*2: 5.5% Pass
Weld Type:
Groove Depth: in ** nla
Groove Angle: degrees Stiffener Results
Fillet H. Weld: <-- Disregard Horizontal Weld : n/a
Fillet V. Weld: in Vertical Weld: n/a
Width: in Plate Flex+Shear, fb/Fb+(fv/Fv)?2:  n/a
Height: in Plate Tension+Shear, f/Ft+(fv/Fv)*2: n/a
Thick: in Plate Comp. (AISC Bracket): n/a
Notch: in Pole Results
Grade: ksi Pole Punching Shear Check: n/a
Weld str.: ksi
Pole Data r
Diam: 16 in © B
Thick:| 0.375 |[in
Grade: 42 ksi !
# of Sides: 0 "0" IF Round
Fu 65 ksi "
Reinf. Fillet Weld 0 "0" if None 5 &

Analysis Date: 12/1/2016



Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material TIA Rev G

Reactions Bolt Threads:
Site Data Mu| 3462 |[ft-kips X-Excluded
BU#: 876324 Axial, Pu: 8.1 kips pVn=(0.55"Ab*Fu)
Site Name: West Hartford United Meth Shear, Vu: 16.6  |kips ¢=0.75, ¢*Vn (kips):
App #: Elevation: 90 feet 38.88 |
Pole Manufacturer:]  Other | [1f No stiffeners, Criteria: |  TIA G |<-Only Applcable to Unstiffened Cases
Flange Bolt Results Rigid
Bolt Data Bolt Tension Capacity, ¢*Tn,B1: 54.54 kips @*Tn
Qty: 20 Adjusted ¢*Tn (due to Vu=Vu/Qty), B: 54.53 kips | @Tn[(1-(Vu/pVn)*2]*0.5
Diameter (in.): 1 Bolt Fu: 120 Max Bolt directly applied Tu: 28.39 Kips
Bolt Material:|  A325 Bolt Fy: 92 Min. PL "tc" for B cap. wio Pry: 1.488 in
N/A: 0 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.819in
N/A: 0 <-- Disregard Min PL "t1" for actual T wlo Pry: 1.074 in
Circle (in.): 29 T allowable w/o Prying: 54.54 kips o'<0 case
Prying Force, q: 0.00 kips
Plate Data Total Bolt Tension=Tu+q: 28.39 kips
Diam: 32 in Non-Prying Bolt Stress Ratio, Tu/B: 52.1% Pass
Thick, t: 1.5 in
Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid
Strength, Fu: 58 ksi Compression Side Plate Stress: 19.8 ksi TIAG
Single-Rod B-eff: 3.77 in Allowable Plate Stress: 32.4 ksi @*Fy
- Compression Plate Stress Ratio: 61.3% Pasq{ Comp. Y.L. Length:
Stiffener Data (Welding at Both Sides) No Prying 16.28
Config: 0 i Tension Side Stress Ratio, (treq/t)*2: 29.8% Pass
Weld Type: 0
Groove Depth: 0 in ** nla
Groove Angle: 0 degrees Stiffener Results
Fillet H. Weld: 0 <-- Disregard Horizontal Weld : n/a
Fillet V. Weld: 0 in Vertical Weld: n/a
Width: 0 in Plate Flex+Shear, fo/Fb+(fv/Fv)*2: n/a
Height: 0 in Plate Tension+Shear, f/Ft+(fv/Fv)*zn/a
Thick: 0 in Plate Comp. (AISC Bracket): n/a
Notch: 0 in Pole Results
Grade: 0 ksi Pole Punching Shear Check: n/a
Weld str.: 0 ksi
Pole Data ﬁ °
Diam: 24 in © ©
Thick: 0.25 in
Grade: 42 ksi
# of Sides: 0 "0" IF Round
Fu 60 ksi % Q
Reinf. Fillet Weld 0 "0" if None o ¢

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

CClplate 1.5 - Ext Flange G 1.3, Effective March 19, 2012 Analysis Date: 12/1/2016



Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material TIA Rev G ?

Reactions Bolt Threads:
Site Data Mu| 346.2 |ft-kips X-Excluded
BU#: 876324 Axial, Pu: 8.1 kips @Vn=@(0.55*Ab*Fu)
Site Name: West Hartford United Meth Shear, Vu: 16.6 [kips ©=0.75, *Vn (kips):
App #: Elevation: 90 feet 38.88 |
Pole Manufacturer:| Other [ [ 1f No stiffeners, Criteria: | TIA G |<-Only Applcable to Unstiffened Cases
Flange Bolt Results Rigid
Bolt Data Bolt Tension Capacity, ¢*Tn,B1: 54.54 kips ¢*Tn
Qty: 20 Adjusted @*Tn (due to Vu=Vu/Qty), B: 54.53 kips | @Tn[(1-(VulpVn)*2]"0.5
Diameter (in.): 1 Bolt Fu: 120 Max Boilt directly applied Tu: 28.39 Kips
Bolt Material;| A325 Boit Fy: 92 Min. PL "tc" for B cap. wio Pry: 1.488 in
N/A: 0 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.819in
N/A: 0 <-- Disregard Min PL "t1" for actual T wio Pry: 1.074 in
Circle (in.): 29 T allowable w/o Prying: 54.54 kips a'<0 case
Prying Force, q: 0.00 kips
Plate Data Total Bolt Tension=Tu+q: 28.39 kips
Diam: 32 in Non-Prying Bolt Stress Ratio, Tu/B: 52.1% Pass
Thick, t: 1.5 in
Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid
Strength, Fu: 58 ksi Compression Side Plate Stress: 19.8 ksi TIAG
Single-Rod B-eff: 3.77 in Allowable Plate Stress: 32.4 ksi ©*Fy
Compression Plate Stress Ratio: 61.3% Pasq Comp. Y.L. Length:
Stiffener Data (Welding at Both Sides) No Prying 16.28
Config: 0 " Tension Side Stress Ratio, (treq/t)*2: 29.8% Pass
Weld Type: 0
Groove Depth: 0 in ** nia
Groove Angle: 0 degrees Stiffener Results
Fillet H. Weld: 0 <-- Disregard Horizontal Weld : n/a
Fillet V. Weld: 0 in Vertical Weld: n/a
Width: 0 in Plate Flex+Shear, fo/Fo+(fv/Fv)*2: n/a
Height: 0 in Plate Tension+Shear, f/Ft+(fv/Fv)*zn/a
Thick: 0 in Plate Comp. (AISC Bracket): n/a
Notch: 0 in Pole Results
Grade: 0 ksi Pole Punching Shear Check: n/a
Weld str.: 0 ksi
Pole Data ° °
Diam: 24 in L%
Thick: 0.375 |in
Grade: 42 ksi '
# of Sides: 0 “0" IF Round
Fu 60 ksi & o
Reinf. Fillet Weld 0 "0" if None ¢ -

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

CCiplate 1.5 - Ext Flange G 1.3, Effective March 19, 2012

Anal

ysis Date: 12/1/2016



Date: 12/1/2016
P PAU L J' F o R D Project No: 37516-3041.002.7700
2soJ us 85<' (%og) M |P A; N (‘3( " Site Name: West Hartford Unitad Methodist
E Broad 5t, Ste s Columbus, OH 43215 i X
Phone 614.221.6679  www.pauliford.com Site N;':sb:r;ﬁg:’j BISEE
Owner:
v2.0, Effective Dale: 1-12-12 Engineer:

Welded Bridge Stiffener Analysis per TIA-222-G & AISC 13th Ed. (Black)

General Parameters and Loading: Pole Parameters:
Flange Elevalion: 60.00|i Upper Pole Lower Pole
TIA Reference Standard: TIA-222-G Pole Diameler, Dp: 24.00 30.00|in
AISC Manual: 13th Ed. (Black) Pole Thickness, fp: 0.3750 0.3750(in
Method: LRFD Pole Fy: 42 42 |ksi
ASD Siress Increase, ASIF: NIA Pole Fi: 60 60 [ksi
Moment, Muf: 883.3|kft Flange Diameter, DFf: 41.00 41.00|in
Axial, Puf: 14.3 [kips
Shear, V: 19.1 [kips

Bridge Stiffener Parameters: Flange Bolt Parameters:

Stiffener Type 1 Stiffener Type 2 Number of Bolt Circles: [(1) Bolt Circle |

Qly. Sliffeners: 3
Upper Weld Length, L1: 48.00 0.00fin Bolt Circle 1 Bolt Circle 2
Lower Weld Length, L2: 42.00 0.00(in Qly. Bolfs: 0 0
Weld Size, w: 0.2500 0.0000|in Bolf Diameler: 0.00 0.00]in
Electrode: E70 E70 Bolt Circle: 0.00 0.00|in
Effective Sliffener Width, Ws: 1.00 0.00/in Bolt Spacing: Symmetric Symmetric
Stiffener Thickness, ts: 6.00 0.00(in Start Angle, for Sy 0 0[degrees
Notch, n: 1.83 0.00(in Bolt Area, Ag: 0.0000 0.0000 in
Stiffener Fy: 65 0|ksi Max. Tension: 0.00 0.00 kips
Stiffener Fu: 80 Oksi Max. Nel Tension: 0.00 0.00 [kips
Unbraced Lengih, L: 6.00 0.00]in Max. Nef Compression: 0.00 0.00 [kips
K: 0.80 0.00
Stitfener Spacing: Symmetric Symmetric Moment to Bolt Circle: 0.00 0.00 [k-ft
Start Angle, for S {ri 0 0|deg Axial to Bott Circle: 0.00 0.00 [kips
Stiffener Circle: 45.66 41.00|in=Df+2n+Ws Shear to Bolf Circle: 0.00 0.00 |kips
Upper Ecceninicily, et: 10.83 8.50]in=(Df-Dp)/2+n+Ws/2 Equivalent Bolt Circle: 0.00 0.00]in
Lower Eccenlricity, e2: 7.83 5.50in=(Df-Dp)/2+n+Ws/2

Weld Analysis per AISC Tables 8-4 & 8-3: Pole Analysis per AISC Table §2.5 & Sect. J4.2:

Upper Pole Stiffener Type 1 Stiffener Type 2 Upper Pole Stiffener Type 1 Stiffenier Type 2
D: 4] 0|Num, of Sixteenths in Weld Stiffener Axial, Pu: 314.1 0.0 kips
a 0.2256| 0.0000|=e1/L1 Effective Throat, te: 0.1768 0.0000{in =0.707 w
k 0| 0 Shear Stress, fuv: 3.3 0.0 [kipsfin=Pu/(2L1)
(o4 3.4075 3.7100 | Tabulated Cofficient Section Modulus, S: 768.0 0.0in*=L1°/3
ct: 1.0000 1.0000 | Coefficient for Eleclrode Bending Stress, fub: 4.4 0.0 |kipsfin = Puel/S
@ 0.7500 0.7500 Combined Stress, fu: 5.5 0.0 [kipsfin = (fuv” + fub™)"?
Stiffener Axial, Pu: 314.1 0.0 [kips [ 1.0000 0.0000
Axial Capacity, ®Pn: 490.7 0.0lkips=0CC1DL Stress Capacity, OFn 9.5 0.0 |kips/in = ® 0.6 Fy tp
Ratio: 64.0% 0.0% Ratio: 58.3% 0.0%
Lower Pole Lower Pole

D 4 0|Num. of Sixteenths in Weld Siffener Axial, Pu: 3141 0.0 [kips
a 0.1864 0.0000|=e2/L2 Effective Throal, le: 0.1768 0.0000|in = 0.707 w
k: 0 0 Shear Stress, fuv: 3.7 0.0[ksi=Pu/{(2L2)
C: 3.5634 3.7100| Tabutated Cofficient Section Modulus, S: 588.0 0.0[in"=12°/3
ct 1.0000 1.0000 |Coefficient for Electrode Bending Slress, fub: 4.2 0.0|ksi=Pue2/$
o 0.7600 0.7600 Combined Stress, fu: 5.6 0.0 kipsfin = (fuv” + fub”)'"”
Stiffener Axial, Pu: 314.1 0.0 kips [ 1.0000 0.0000
Auial Capacity, OPn: 447.7 0.0]kips=®CC1DL Stress Capacily, OFn 9.5 0.0 |kipsfin = ¢ 0.6 Fy tp
Ratio: 70.2% 0.0% Ratio: 59.4% 0.0%

Stiffener 1 Analysis per AISC Sect. D2, E3 & E7 Stiffener 2 Analysis per AISC Sect. D2, E3 & E7

Stiffener Type 1 Stiffener Type 2
Gross Area, Ag: 6.0000]in° Gross Area, Ag: 0.0000]in"
Effective Net Area, Aen: 5.6671|in” = Ag U, where U = 0.945 Effective Net Area, Aen: 0.0000in’
Sliffener Axial, Pu: 314.1 |kips Stiffener Axial, Pu; 0.0|kips
Stiffener Stress, fu: 52.4|ksi=Pu/Ag Stiffener Stress, fu: 0.0]ksi=Pu/Ag
b: 11.3300/|in = (Df- Dp) / 2 +n +Ws, Upper Pole b: 0.0000|in = (Df - Dp) / 2 +n +Ws, Upper Pole
b/ls: 1.8883|in b/ls: 0.0000|in
Q Where Qa=1.0: 1.0000f Q Where Qa= 1.0 0.0000
r 0.2887|in’ r 0.0000[in"
KL/ 16.6277 KL/r: 0.0000
[3 0.9000 @: 0.0000
Axial Capacily, ®Fcr: 56.98ksi = ¢ [0.6587 '™ Fy Axial Capacily, OFcr: 0.00]ksi=® Fy
[ 0.9000 3 0.0000
Ten. Yielding Cap., ®Fnt: 58.50|ksi= ® Fy Ten. Yielding Cap., ®Fnt: 0.00(ksi=OFy
@ 0.7500 3 0.0000
Ten. Ruplure Cap., OFnr: 56.67 [ksi = ® Fu (Aen/ Ag) Ten. Ruplure Cap., ®Fnr: 0.00]ksi= ® Fu (Aen/ Ag)
Ratio: 92.4% Ratio: 0.0%
Bridge Stiffener Type 1 Bridge Stiffener Type 2
Analysis Weld Analysis Ratio: 70.2% PASS Weld Analysis Ratio: 0.0% PASS

Summary: Pole Analysis Ratio: 59.4% PASS Pole Analysis Ratio: 0.0% PASS

Stiffener Analysis Ratio: 92.4% PASS

Stiffener Analysis Ratio: 0.0% PASS

* Copyright 2012, Paul J Ford and Company, all right reserved
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Project No.

Site Name:

Site Number/BUN.
Description:

¢ 121112016

: 37516-3041.002.7700
: West Hartford United Methodist
: 876324

Welded Bridge Stiffener Analysis per TIA-222-G & AISC 13th Ed. (Black)

General Parameters and Loading:

Pole Parameters:

Flange Elevation: 30.00|f Upper Pole Lower Pole
TIA Reference Standard: TIA-222-G Pole Diameter, Dp: 30.00 36.00in
AISC Manual: 13th Ed. (Black) Pole Thickness, tp: 0.3750 0.3750(in
Method: LRFD Pole Fy: 42 42|ksi
ASD Stress increase, ASIF: NIA Pole Fu: 60 60 [ksi
Moment, Muf: 1527.8|k-f Flange Diameter, Df: 47.00 47.00{in
Axial, Pul: 25.2|kips
Shear, V: 22.7 |kips
Bridge Stiffener Parameters: Flange Bolt Parameters:
Stiffener Type 1 Stiffaner Type 2 Number of Bolt Circles: [(1) Boit Circle ]
Qly. Stiffeners: 3
Upper Weld Length, L1: 60.00 0.00{in Bolt Circle 1 Bolt Circle 2
Lower Weld Length, L2: 54.00 0.00{in Qly. Bofts: 0 0
Weld Size, w: 0.2500 0.0000}in Bolt Diameler: 0.00 0.00]in
Elecirode: E70 ET0 Bolf Circle: 0.00 0.00|in
Effective Stiffener Width, Ws: 1.00 0.00}in Bolt Spacing: Symmetric Symmetric
Stiffener Thickness, 1s: 13.00 0.00}in Start Angle, for Sy 0 0 |degres
Nolch, n: 2.356 0.00in Boll Area, Ag: 0.0000 0.0000|in
Stiffener Fy: 65 0ksi Max. Tension: 0.00 0.00|kips
Stiffener Fu: 80 0ksi Max. Nel Tension: 0.00 0.00 [kips
Unbraced Length, L: 6.00 0.00}in Max, Net Compression: 0.00 0.00 fkips
K: 0.80 0.00
Sliffener Spacing: Symmetric Symmetric Moment fo Boll Circle: 0.00 0.00[k-ft
Start Angle, for S 0 0|deq Axial fo Bott Circle: 0.00 0.00|kips
Stiffener Circle: 52.70 47.00(in=Df +2n+Ws Shear to Bolf Circle: 0.00 0.00 [kips
Upper Eccentricity, et: 11.35 8.50(in=(Df-Dp)/2+n+Ws/2 Equivalent Boll Circle: 0.00 0.00]in
Lower Eccentricily, €2 8.35 5.50]in = (Df-Dp) /2 +n+Ws /2
Weld Analysis per AISC Tables 8-4 & 8-3: Pole Analysis per AISC Table J2.5 & Sect. J4.2:
Upper Pole Stiffener Type 1 Stiffener Type 2 Upper Pole Stiffener Type 1 Stiffener Type 2
D: 4 0 |Mum. of Sixteenths in Weld Stiffener Axial, Pu: 472.6 0.0kips
a: 0.1892 0.0000}=¢1/L1 Effective Throaf, te: 0.1768 0.0000/in=0.707 w
k: 1] 0 Shear Stress, fuv: 3.9 0.0 {kipsfin= Pu /(2 L1)
C: 3.5447 3.7100|Tabulated Cofficient Sectlion Modulus, S: 1200.0 0.0/in"=L1°/3
Ct: 1.0000 1.0000|Coefficient for Electrode Bending Stress, fub: 4.5 0.0 |kipsfin=Puel/S
@ 0.7500 0.7500 Combined Stress, fu: 6.0 0.0kipsiin = (fuv” + fub?)?
Stiffener Axial, Pu: 472.6 0.0|kips ®: 1.0000 0.0000
Axial Capacity, ®Pn: 638.0 0.0[kips=®CCiDL Stress Capacily, $Fn 9.5 0.0|kipsfin=® 0.6 Fy tp
Ratio: 74.1% 0.0% Ratio: 63.0% 0.0%
Lower Pole Lower Pole
D: 4 0Num. of Sixteenths in Weld Stiffener Axial, Pu: 472.6] 0.0{kips
a; 0.1546 0.0000j=e2/L.2 Effective Throat, te: 0.1768 0.0000/in=0.707 w
k: 0 0 Shear Stress, fuv: 4.4 0.0[ksi=Pu/(2L2)
c 3.6562 3.7°100|Tabulated Cofficient Section Modulus, S: 972.0 0.0in" =L2*/3
ct: 1.0000 1.0000|Cosfficient for Electrode Bending Stress, fub: 4.1 0.0Jksi=Pue2/8
@ 0.7500 0.7600 Combined Stress, fu: 6.0 0.0 [kips/in = (fuy” +fub’)"”
Stiffener Axial, Pu: 472.6 0.0kips o 1.0000 0.0000
Axial Capacity, ®Pn: 5921 0.0fkips=®CC1DL Stress Capacity, $Fn 9.5 0.0 |kipsfin = ¢ 0.6 Fy ip
Ratio: 79.8% 0.0% Ratio: 63.2% 0.0%
Stiffener 1 Analysis per AISC Sect. D2, E3 & E7 Stiffener 2 Analysis per AISC Sect. D2, E3 & E7
Stiffener Type 1 Stiffener Type 2
Gross Area, Ag: 13.0000]in" Gross Area, Ag: 0.0000}in"
Effective Net Area, Aen: 12.3139]in" = Ag U, where U = 0.947 Effective Net Area, Aen: 0.0000]i"
Stiffener Axial, Pu: 472.6kips Sliffener Axial, Pu: 0.0|kips
Stiffener Stress, fu: 36.4|ksi = Pu/Ag Sliffener Stress, fu: 0.0ksi = Pu/Ag
b: 11.8600/in = (Df - Dp) / 2 +n +WSs, Upper Pole b 0.0000|in = (Df - Dp) / 2 +n +Ws, Upper Pole
b/ts: 0.9115(in b/ts: 0.0000|in
Q, Where Qa=1.0: 1.0000 Q Where Qa= 1.0 0.0000
" 0.2887]n" r 0.0000|i"
KL/r 16.6277 KL/r 0.0000
@ 0.9000 (3 0.0000
Asxial Capacity, ®Fcr: 56.98|ksi = 0 [0.658™ " Fy Axial Capacity, ®Fcr: 0.00[ksi=OFy
[ 0.9000 @ 0.0000
Ten. Yielding Cap., ®Fnt: 58.50(ksi= Fy Ten. Yielding Cap., ®Fnt: 0.00]ksi=®Fy
3 0.7500 @ 0.0000
Ten. Ruplure Cap., ®Fnr: 56.83|ksi = © Fu (Aen/ Ag) Ten. Rupture Cap., ®Fnr: 0.00]ksi = ® Fu {Aen/ Ag)
Ratio: 64.0% Ratio: 0.0%
Bridge Stiffener Type 1 Bridge Stiffener Type 2
Analysis Weld Analysis Ratio: 79.8% PASS Weld Analysis Ratio: 0.0% PASS
Summary: Pole Analysis Ratio: 63.2% PASS Pole Analysis Ratio: 0.0% PASS

Stiffener Analysis Ratio: 64.0% PASS

Stiffener Analysis Ratio: 0.0% PASS

= Cupyright 2012, Paul ). Ford and Company, all righl reserved.
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Date: 12/1/2016
PJF Project: 37516-3041.002.7700
Client Ref. # 876324
Site Name: West Hartford United Methodist
Description: 130-ft Monopole
Owner: Crown Castle
Engineer: RH

Asymmetric Anchor Rod Analysis

Moment = 2270 |[k-ft TIA Ref. G Location = | Base Plate

Axial = 38.0 |kips ASIF = N/A n= for BP, Rev. G Sect. 4.9.9

Shear = 26.0  |kips Max Ratio = |  105.0% Threads = for FP, Rev. G

Anchor Qty = 19

** For Post Installed Anchors: Check anchors for embedment, epoxy/grout bond, and capacity based on proof load. **
Nominal Area Max Net | Max Net | Loadfor | Capacity
Anchor Dia, Location, Anchor Override, Compressi | Tension, | Capacity | Override, | Capacity, Capacity
Item in Spec Fy, ksi Fu, ksi degrees | Circle,in in’ Area,in? | on, kips kips Calc, kips kips kips Ratio
1 1.750  |Williams R71 1211 150 0.0 49,50 0.00 2.66 213.17 207.59 216.99 312.00 69.5%
2 1.750  [Williams R71 127.7 150 120.0 49,50 0.00 2.66 21317 207.59 216.99 312,00 69.5%
3 1.750  [Williams R71 127.7 150 240.0 49.50 0.00 266 213.47 207.59 216.99 312,00 69.5%
4 1.500 |A354 Gr BC 109 125 0.0 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
5 1.500 |A354 Gr BC 109 125 22.5 41.50 0.00 1.77 118.90 11519 12143 141.00 86.1%
6 1500 [A354 Gr BC 109 125 45.0 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
7 1.500 |A354 Gr BC 109 125 67.5 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
8 1.500 |[A354 Gr BC 109 125 90.0 41.50 0.00 1.77 118.90 115.19 12143 141.00 86.1%
9 1.500 |A354 Gr BC 109 125 112.5 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
10 1.500 |A354 Gr BC 109 125 135.0 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
11 1500 |A354 Gr BC 109 125 157.5 41.50 0.00 1.77 118.90 11519 12143 141.00 86.1%
12 1.500 |A354 Gr BC 109 125 180.0 41,50 0.00 1.77 118.90 115.19 12143 141.00 86.1%
13 1.500 |[A354 GrBC 109 125 202.5 41,50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
14 1.500 |A354 Gr BC 109 125 225.0 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
15 1.500 [A354 Gr BC 109 125 247.5 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
16 1.500 [A354 Gr BC 109 125 270.0 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
17 1.500 |A354 Gr BC 109 125 292.5 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
18 1.500 |A354 Gr BC 109 125 315.0 41.50 0.00 1,77 118.90 115.19 12143 141.00 86.1%
19 1.500 |A354 Gr BC 109 125 3375 41.50 0.00 1.77 118.90 115.19 121.43 141.00 86.1%
36.26

& Copyright 2011, Paul ). Ford and Company, all right reserved.




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)

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

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

CClplate 1.5 - Circular Base G 1.3, Effective March 19, 2012

Site Data Reactions
BU#: 876324 Mu:] 1619.1 |ft-kips
Site Name: West Hartford United Axial, Pu: 29.6 kips
App #: Shear, Vu: 20.3 kips
| Pole Manufacturer:| Other | Eta Factor, n 0.5 TIA G (Fig. 4-4)
Anchor Rod Data |If No stiffeners, Criteria; | AISC LRFD ](-Only Applcable to Unstiffened Cases
Qty: 16
Diam: 1.5 in
Rod Material:| Other Anchor Rod Resuits Rigid
Strength (Fu): 125 ksi Max Rod (Cu+ Vu/n): 121.4 Kips AISC LRFD
Yield (Fy): 109 ksi Allowable Axial, ®*Fu*Anet: 141.0 Kips ¢*Tn
Bolt Circle: 41.5 in Anchor Rod Stress Ratio: 86.1% Pass
Plate Data
Diam: 47 in Base Plate Resulits Flexural Check Rigid
Thick: 2 in Base Plate Stress: 28.3 ksi AISC LRFD
Grade: 36 ksi Allowable Plate Stress: 32.4 ksi @*Fy
Single-Rod B-eff: 7.07 in Base Plate Stress Ratio: 87.4% Pass Y.L, Length:
20.65
Stiffener Data (Welding at both sides) n/a
Config: 0 il Stiffener Results
Weld Type: Horizontal Weld : n/a
Groove Depth: in** Vertical Weld: n/a
Groove Angle: degrees Plate Flex+Shear, fb/Fb+(fv/Fv)*2: nl/a
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)*2 n/a
Fillet V. Weld: in Plate Comp. (AISC Bracket): n/a
Width: in
Height: in Pole Results
Thick: in Pole Punching Shear Check: n/a
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data
Diam: 36 in
Thick: 0.375 |in
Grade: 42 ksi @
# of Sides: 0 "0" IF Round
Fu 60 ksi '
Reinf. Fillet Weld 0 "0" if None

Analysis Date: 12/1/2016



PAUL J. FORD

I, Job Number: 37516-3041.002.7700 Page: 1
J & COMPANY Site Number: 876324 By? RH
gﬁgrf:'ﬁif’zgnzéoo . C°'”"j::;'lj%r* 45215 Site Name:  West Hartford United Methodist Date: 12/1/2016
DRILLED PIER SOIL AND STEEL ANALYSIS - TIA-222-G
Factored Base Reactions from RISA Safety Factors / Load Factors / @ Factors
Comp. (+) Tension (-) Tower Type = Monopole DP
Moment, Mu = 2270.0 k-t ACI Code = ACl 318-05
Shear, Vu= 26.0 kips Seismic Design Category = D
Axial Load, Pu1 = 38.0 kips (from 1.2D + 1.6W)* Reference Standard = TIA-222-G
Axial Load, Pu2 = 285 0.0 |kips (from 0.9D + 1.6W)** Use 1.3 Load Factor? No
OTMu = 2283.0 0.0 |k-ft @ Ground Load Factor = 1.00
*Axial Load, Pu1 will be used for Soil Compression Analysis.
**Axial Load, Pu2 will be used for Steel Analysis.
Drilled Pier Parameters Safety Factor @ Factor
Diameter = 5.5 Soil Lateral Resistance = 2.00 0.75
Height Above Grade = 0.5]ft Skin Friction = 2.00 0.75
Depth Below Grade = 24t End Bearing = 2.00 0.75
fc'= 3.5 |ksi Concrete Wt. Resist Uplift = 1.25
EC= 0.003/infin
L / D Ratio = 4.45 Load Combinations Checked per TiA-222-G
1. (0.75) Ult. Skin Friction + (0.75) Ult. End Bearing
Mat Ftdn. Cap Width = fit + (1.2) Effective Soil Wt. - (1.2) Buoyant Conc. Wt. = Comp.
Mat Ftdn. Cap Length = fi 2. (0.75) Ult. Skin Friction + (0.9) Buoyant Conc. Wt. 2 Uplift
Depth Below Grade = ft

Steel Parameters

Soil Parameters

Number of Bars = | 20 Water Table Depth = 7.00 ft
Rebar Size = #9 Depth to Ignore Soil = 8.25 [t
Rebar Fy = 60 |kst Depth to Full Cohesion = oft
Rebar MOE = 29000 [ksi Full Cohesion Starts at?* [Ground
Tie Size = #5 Above Full Cohesion Lateral Resistance = 4(Cohesion)(Dia)(H)
Side Clear Cover fo Ties = 3in Below Full Cohesion Lateral Resistance = 8(Cohesion)(Dia)(H)
Direct Embed Pole Shaft Parameters Maximum Capacity Ratios
Dia @ Grade = in Maximum Sail Ratio = 100.0%
Dia @ Depth Below Grade = in Maximum Steel Ratio = 100.0%
Number of Sides =
Thickness = in “Note: The drilled pier foundation was analyzed using the methodology in the software ‘PLS-
Fy = —‘Iksi Caisson' (Version 8.10, or newer, by Power Line Systems, Inc.). Per the methods in PLS-
Backfill Condition = I Caisson, the soil reactions of cohesive goils are calculated using 8CD indepenQenl of the
depth of the soail layer. The depth of soil to be ignored at the top of the drilled pier is based
" . the recommendations of the site specific geotechnical report, In the absence of any
Define Soil Layers recommendations, the frost depth at the site or one half of the drilled pier diameter
Nate: Cohesion = Undrained Shear Strengh = Un, Comp Strangth /2 (whi i r i
Friction Ultimate Comp. Utt. Tension Ult.
Thickness Unit Weight Cohesion Angle End Bearing | Skin Friction | Skin Friction Depth
Layer ft pcf psf degrees Soil Type psf psf psf ft
1 35 125 4000 Clay 8000 35
2
3
4
5
6
7
8
9
10
11
12
Soil Results: Overturnin
Depth to COR = 16.42 |ft, from Grade Shear, Vu = 26.00 Kips
Bending Moment, Mu = 2710.00|k-ft, from COR Resisting Shear, ®Vn = 78.65|kips
Resisting Moment, ®Mn = 8197.78|k-ft, from COR
MOMENT RATIO = 331% OK SHEAR RATIO = 3314% OK
Soil Results: Uplift Soil Results: Compression
Uplift, Tu = 0.00 [kips Compression, Cu = 38.00 kips
Uplift Capacity, ®Tn = 55.90|kips Comp. Capacity, #Cn = 123.31|kips
UPLIFT RATIO = 0.0% OK COMPRESSION RATIO = 30.8% OK
Steel Results (ACI 318-05):
Minimum Steel Area = 11.40(sqin Axial Load, Pu = 55.83 kips @ 8.75 ft Below Grade
Actual Steel Area = 20.00sq in Moment, Mu = 2505.05 k-ft @ 8.75 ft Below Grade
Moment, ®Mn = 2568.55|k-ft
Axial, ®Pn (min) = -1080.00|kips, Where ®Mn = 0 k-ft MOMENT RATIO = 97.5% 0K

Axial, ®Pn (max) =

v4.3 - Effective: 03-14-16

5885.65

kips, Where ®Mn = 0 k-ft

{c) Copyright 2016 by Paul J. Ford and Company, all rights reserved.




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

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

Site Data

Maximum Shaft Superimposed Forces

BU#: 876324

Site Name: West Hartford United Methodist

App #.

TIA Revision: G

Max. Factored Shaft Mu: | 2505.05 |[ft-kips (* Note)
Max. Factored Shaft Pu: 55.83 |kips

Max Axial Force Type:| Comp.

For M (WL)

Loads Already Factored
1

For P (DL) 1

<-—-Disregard
<----Disregard

Pier Properties

Concrete:

Pier Diameter=[___ 5.5 __|ft

Concrete Area =

Reinforcement:
Clear Cover to Tie=
Horiz. Tie Bar Size=
Vert. Cage Diameter =
Vert. Cage Diameter =
Vertical Bar Size =
Bar Diameter =

Bar Area =

34212 in®
300 |in
5
480 ft
5762 in
1.13 in
1 in?

Number of Bars=| 20 |

As Total=
A s/ Aconc, Rho:

20 in?
0.0058 0.58%

(*) Note: Max Shaft Superimposed Moment does not necessarily
equal to the shaft top reaction moment

Load Factor Shaft Factored Loads

1.00 Mu:| 2505.05 |ft-kips
1.00 Pu:| 55.83 |kips
Material Properties
Concrete Comp. strength, fic = 3500 psi
Reinforcement yield strength, Fy = 60 ksi
Reinforcing Modulus of Elasticity, E = 29000 ksi

Reinforcement yield strain = 0.00207

Limiting compressive strain =| 0.003 |

ACI 318 Code

Select Analysis ACI Code=| 2005 |

Seismic Properties

ACI 10.5, ACI 21.10.4, and IBC 1810.

Min As for Flexural, Tension Controlled, Shafts:

(3)*(Sqrt(fc)/Fy:
200/ Fy:

Minimum Rho Check:

0.0030
0.0033

Actual Req'd Min. Rho:
Provided Rho:

0.33% |Flexural

0.58% |OK

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

Pn per ACI 318 (10-2)

5885.65 |kips

at Mu=($=0.65)Mn=

2805.54 |ft-kips

Max Tu, (9=0.9) Th =

1080 [kips

at Mu=¢=(0.90)Mn=

0.00 |ft-Kips

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

Seismic Design Category =[ D |
Seismic Risk = High
Solve <-- Press Upon Completing All Input
(Run)
Results:
Governing Orientation Case: 2
| EQ
. © ®
Mu b . Mu
- - L ] [ 3
L J ®
‘e ]
L ] L
e ® g/
Case 1 Case 2
Dist. From Edge to Neutral Axis: 10.33 in

Extreme Steel Strain, et: 0.0148
et > 0.0050, Tension Controlled
Reduction Factor,®: 0.900

Output Note: Negative Pu=Tension
For Axial Compression, ¢ Pn = Pu: 55.83 kips
Drilled Shaft Moment Capacity, ¢Mn: 2568.54  ft-kips
Drilled Shaft Superimposed Mu: 2505.05 ft-kips

[ (Mu/@Mn, Drilled Shaft Flexure CSR: | 97.5% |

Analysis Date: 12/1/2016
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ATTACHMENT 4



Town of West Hartford, CT

January 31, 2017
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Property Information
Property 3771 2 1358 0002
1D
Location 1358 NEW BRITAIN AVENUE [
Owner WEST HARTFORD METHODIST TOWN OF WEST HARTFORD
CHURCH
MAP FOR REFERENCE ONLY
NOT A LEGAL DOCUMENT
Town of West Hartford, CT makes no claims and
no warranties, expressed or implied, conceming
the validity or accuracy of the GIS data presented
on this map.
Parcels updated 5/1/2016
Properties updated Daily




looc‘ost :9NEA PULT [EI0], OV 10°0/:¥a1y puwr 101 [9912d DV |10°0 :syrap) pue pIe) [eI0] |
| T | 1] |
7 _ A 7 _
000°0ST 00°1 ALIS WAMOL .Suu 00°0 | 00°1 D 10000°T  |00°ST 14 001 7 [ERIWWO) 107 | T
00€ 00°T | 0070 | 10°0 [ {00001 |00°8P AS 1009 | [ [ 9w [ERmmoy 107 | I
N4 punT (23LLT 1Y PV 10,1 Buorg Mu,uh._w&w. .__@ﬁ -S3]ON _-Vv\ 7 xpr | 40084 D S 401004 T 2014 §J1) ﬂumwﬂ." E.QL-.HM a NRQN_ xh?.&t.u%mq NNNQU_ #
v s ; iun | _ 250 s | g
_ Zenum.m. NOILYQTVA SNITANVT
T I T
_ Hz: dINV001 ,Eﬁmzm 1102/10/10 001 00S°‘L TSR (N | 6002/01/€0 = €.900006
X LTV IDNUISNOD 0 000°006 g ad | 600TpI/H0 | S8900006
| ‘N, IV OVAH TIVISNI T107/10/10 001 000°s9T ymigd  dd 600Z/ST/P0 | L1600006
INTH SNONVTTADSIIA| T10Z/10/T0 001 000°0% r.azm ad 6002/9T/40 |  9£600006
_ 7019 'TASNV TIVISNI  TT0Z/T0/T0 001 00Z°1 sy ad 6002/91/90 | €LYT0006
|V I AN TTVISNI  TTOZ/LO/I0 | 001 000°T Eua.n_ ad 6002/70/60 | £8970006
| j0wal € ‘seuuayue € PPE  PI0T/10/01 001 000°07 g d4 $10Z/0€/L0 | $66T000¥10
insayasodan g i) al ST | 2dA] Ei7ad | Suawwioy), dulo) 2Ip( | awio) % | aIp(] “dsu munouy | uondLidsa(g| adA] ajp@ anss] | (J nuad
L AHOLSIH TONVHD /LISIA ﬂ qQI02TY LIWYAd ONIATIAG
00L°881 an[eA [9d1egd pastesddy [e30L 9N
ALIS NO HAMOL 113D
0 Jusumsnlpy
900%/81/L
5 "POIOJA TOTEN[EA a@IOr/100Z NI L'TINd SHENLONOSNO
11
00L'88T an[eA [eoteq posteddy [ejoL (STX6) YALTAHS XANOSVIA YA TTVINS 866INI
AAIDNYISNOD YALTAHS INTINJINOA 07 X 0T
0 enfeA pueT [eroodg SALON
00£°0ST (3p1g) anfeA pueT] pasierddy VILT6
00°01 (p19) snfeA (1) 4O pasrerddy oing Bupona] BB Xopi] 12945 2WbN GHIN gns /aHEN
0 (Bp1a) anieA (&) JIX pasterddy | AOOHYOIHOIIIN ONISSASSY =
000'82 (preD) onfeA -Spig posteaddy i 12T -
XAVIHAHAS ANTVA dISIVIddY 7
_ | |
[ qur wwo) | junowy | Aoqunn uondriasacy apo) Junowy uonduosaq, adi] AD3]
40S53SSY 40 40131100 DIV D Aq 11514 D SISPIIMOUYID 2AMIDUSIS SIYT | SINAWSSASSY ¥THLO SNOLLdWAXT
06071 LI [060°ZET /9301 060°TEL ;miof
T
08Z‘L ST |€10Z08T°L §-T PT0Z08T'L §-7 |s107
00961 | z-z |€10Z009‘6T -7 |P107009°61 -7 | s102
01Z‘s0T | 1-T |€10201Z‘s01 1-Z [p102012°S01 | 1-2 [s10Z n |0 Al D 957 /862
an[D| passessy | apo) | 41 | N4 passassy | 9po) | 4L | anuf passassy  |apoD| 4X | N |0 | A | 0 |€L61/9T/L0 6b1 /SIS | HOUNHD LSICOHLIN IOALAVH LSTAL
(IYOLSIH) SINTWSSTSSY SNOIATId TOV/TOA-TY | JdIHSYANMO 40 QY0ITY
060°ZET |00L‘88T [mog | #aId DOSSV a1 s19)
_ . -4 3uyuoz,
[ 100 azIg 0] 121 PusIq
ZOM@H N, PIOZAI  SVANVD dd
TIVINAL B e8d p96b # snsua)
00°29€T116 PUIN / 0€-d # dep
- sqexe], jdmaxy/xe]) TO00SSETZILLE dl 290 :SI9UMQ [BUORIPPY
. . VIVA TVINAWATddAS 0TT90 LD ‘CHOALAVH LSAM
p 08T'L oo¥'o1 [ 14100 INO oN 1 _ WAMOL TIAD
LD ‘QAOAILIVH LSAM 00961 000°8¢ 7 0a1d NOD AANFAV NIVILTIL AAIN 8SET
SSI9 01Z‘S01 00£°0ST 1 ANV 0D ON T S9X/ 7 ON T
anjp, passassy | anog pasiaddy|  apo) uoydiiosaq Teatd<y) 7 Aaval JON § S9x T [PAYT T1HO ISIAOHLAW THOALYVH LSIM
B INTWSSASSY INTHIID — NOILIVDOT ..I%QS.& JIS SAILITIIA '0do1 TANMO INTHHID
80:17 910T/07/p0 338 LI I Jo 1 pre) T JoT #dg  JJoT  #3pid 7000 SSET T ILLE# Junoy 6,981 -(1 UOISIA
107:98] 93818 :oureN 3pid //8SET /ILLE /STT AT AVIN ANNTAV NIVLIIE MAN 8S€T suonedso] fpradoag



p1093y uQ ojoyd oN

(V4

ol

WOJ

80:12 9102/0T/v0 232 YUl
T0T:38(] 33§

T 30 T PlE)

I

[oozlnaL
Jor #39S
oweN 3pig

1301

0¥ 00T |D2dy ISDIT/AN] SS04L) P L
|
007 00T DONIATING AINOHJATA 7 TaL
00T 0 AN - TVIOUHININO 0D
anjn Ga4dapur) 150D JIU[y | DoAY JJ | Dady §S045 | Dady BuiAl] | uondiiosaq apo)
| NOIIDFS AHYVIWNAS VAAV-41S ONIATINd e
| |
| |
00¥1 08 QM 1007 00°0T S€ET 1 1313U0D) - pIYS mUmL
000°6 §¢ V 8661 6£91 008 T DU YUIT Uy 814D
— ampg 4dy [PuD% | puD | 19 A |2pD| 4L |2914d 11un| ;1| G/ 1dLiosaq gns  qng uoydissaq | 2po)
(DSTANLYAL VILXT ONIQTING-IX / (DSWALI AIVA » ONIATINELN0-90
JUSTIOY) JAQ) 8I)) 0} GoL
0 IAQ) 2IY) 0} 1507}
JuSTIIo)) JAQ du] ST RnEpY)
w0y 1AQ da(| WO0D dnoin
1m0 % daq ajqeanddy JoN € Burta)
cec.wm [eA steiddy LHOIT {1} Suiqumig
88 vaowhﬁwww% 19918 pISng Isy  odfp swerg
o
HonIpuo)) D ssE[D 3 i SSE[D
1 10308, PULL], 150D) 1punds A1q
ou[SqQ [EWRINE sapjuudg M
Ju[SqQ [BuCnIUn,] 00 odk .J,
u % dot sqieq (701
pojepoway fea | SwooIpag JO #
Suney [epoway [eRIWWo 107 asn 3pig
v opoD da(y THSE| oSN ME SV
OVAH 2p[dwo) L odA1 OV
8661 HAY DVAH 2191dwo)y ma_ adA ], Sunesy
reardi 00 1ond mn_ﬁoM
1AuIp NIA| 300 Ioo]f
00°LLT 91y oseq ‘Ipy| U0 Jusy o) odA 1 10011
NOILYNTVA LIXAVI/ISOD | T 1Tem oLy
_ [eatdA 00 T 1rEm fouaf
dn ym; hrg: 12400 JOOY
1| 114 amponng jooy
001 [ERHBWW) [0 u ; T [[em touaixy
23D1u043J 1 uoydiiosaq 2po) el /M Youug Mad 1 [[eM 10U
281 dIXIN _ Kouednaogy
I sauolg
0S'TD 2& 3pein
puj/mmo’y ¥6 [*PoN
! poys yuomdmby  THSA ol
__ uoyduasaq 4| po | woway | uoydiosoq 4| po | wuowayg
" (@ENNIINO0D) TIVIHd NOLIDAYISNOD | TIVIAdA NOILIDAIISNOD _
# 3pid 7000 8SET T ILLE# IUNOIY 6L981 ‘{1 UOISIA

//8SET /ILLE /STH AI AVIA

AONTAV NIVLIII MAN 8SET :uonedo Ladoarg



