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March 4, 2014

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Antenna Swap
78 Route 81, Killingworth, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains
twelve (12) wireless telecommunications antennas at the 128-foot level of the existing
150-foot tower at 78 Route 81 in Killingworth, Connecticut (the “Property”). The
tower is owned by Crown Castle. The Council approved Cellco’s use of the tower in
2009. Cellco now intends to replace six (6) of its existing antennas with three (3)
model 742-213V01, 1900 MHz antennas and three (3) model 742-213V01, 2100
MHz antennas, all at the same 128-foot level on the tower. Cellco also intends to
install three (3) remote radio heads (“RRHs”) behind its 2100 MHz antennas and one
(1) HYBRIFLEX™ antenna cable, attached to the outside of the monopole. Included
in Attachment 1 are specifications for Cellco’s replacement antennas, RRHs and
HYBRIFLEX™ cable.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50-73, 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 Catherine Iino, First Selectwoman of the Town of Killingworth. A copy of this
letter is also being sent to Sherwood and Diane Anderson, Trustees, the owners of the
Property.

The planned modifications to the facility fall squarely within those activities
explicitly provided for in R.C.S.A. § 16-50j-72(b)(2).
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Il The proposed modifications will not result in an increase in the height
of the existing tower. The replaced antennas and RRHs will be located on Cellco’s
antenna platform at the 128-foot level on the 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.

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

4, The operation of the 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 worst-case cumulative RF emissions
calculation for Cellco’s modified facility is included in Attachment 2.

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

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

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).

1ncere1y,

Kcnnell C. Baldwin

Enclosures

Copy to:
Catherine lino, Killingworth First Selectwoman
Sherwood and Diane Anderson, Trustees
Sandy M. Carter
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742 213V01
65° Panel Antenna

KOTHREIN
SCALA DIVISION

Kathrein's X-polarized adjustable electrical downtilt antennas offer
the wireless carrier the ability to tailor polarization diversity sites for
optimum performance. Using variable downtilt, only a few models
need be procured to accommodate the needs of widely varying
conditions. Remotely controlled downtilt is available as a retrofitable
option.

¢ 0-6° downtilt range.

* UV resistant pulltruded fiberglass radome.

» DC Grounded metallic parts for impulse suppression.

* No moving electrical connections.

* Wideband vector dipole technology.

* Optional remote downtilt Control.

* Will accomodate future 3G / UMTS applications.

General specifications:

Frequency range

1710-2200 MHz

VSWR <1.5:1
Impedance 50 ohms
Intermodulation (2x20w) IM3: <-150 dBc

Polarization

+45° and -45°

Front-to-back ratio
(180°£30°)

>30 dB (co-polar)
>25 dB (total power)

Maximum input power

300 watts per input (at 50°C)

Electrical downtilt
continuously adjustable

0-6 degrees

Connector

2 x 7-16 DIN female

Isolation

>30 dB

Cross polar ratio

Main direction 0° 25 dB (typical)
Sector +60° >10dB
Tracking, average 0.5dB
Squint +2.0°
Weight 19.8 Ib (9 kg)
24.3 Ib (11 kg) clamps included
Dimensions 76.9 X 6.1 x 2.8 inches
(1954 x 155 x 70 mm)
Wind load at 93 mph (150kph)
Front/Side/Rear 115 1bf / 32 Ibf / 115 Ibf

Mounting category

(510 N) / (140 N)/ (510 N)
M (Medium)

Wind survival rating*

120 mph (200 kph)

Shipping dimensions

88 x 6.8 x 3.6 inches
(2235 x 172 x 92 mm)

Shipping weight

28.7 1b (13 kg)

Mounting

Fixed mounts for 2 to 4.6 inch (50 to 115 mm)
OD masts are included and tilt options are
available.

See reverse for order information.

Specifications:

1710-1880 MHz 1850-1990 MHz

Horizontal pattern
+45°- polarization

Vertical pattern
+45°- polarization
0°-6° electrical downtilt

1920-2200 MHz

Gain

19 dBi 19.2 dBi

19.5 dBi

+45° and -45° polarization
horizontal beamwidth

67° (half-power) 65° (half-power)

63° (half-power)

+45° and -45° polarization
vertical beamwidth

4.7° (half-power) 4.5° (half-power)

4.3° (halt-power)

Sidelobe suppression for first
sidelobe above main beam

4°
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6°T
16 dB

6°T
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*Mechanical design is based on environmental conditions as

™ r | K 7
ﬁ P stipulated in TIA-222-G-2 (December 2009) and/or ETS 300
JOV : 019-1-4 which include the static mechanical load imposed on
Boricd _,} an antenna by wind at maximum velocity. See the Engineering
atk-rree i i
11271-B a Section of the catalog for further details.
936.3740/b

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax: (541) 779-3981
Email: communications @kathrein.com  Internet: www.kathrein-scala.com



Alcatel-Lucent RRH2x40-AWS

REMOTE RADIO HEAD

The Alcatel-Lucent RRH2x40-AWS is a high-power, small form-factor Remote Radio Head (RRH) operating
in the AWS frequency band (1700/2100MHz - 3GPP Band 4). The Alcatel-Lucent RRH2x40-AWS is designed
with an eco-efficient approach, providing operators with the means to achieve high quality and capacity
coverage with minimum site requirements.

A distributed eNodeB expands
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-
frequency (RF) elements. This modular
design optimizes available space and
allows the main components of an
eNodeB to be installed separately,
within the same site or several
kilometres apart.

The Alcatel-Lucent RRH2x40-AWS is
linked to the BBU by an optical-fiber
connection carrying downlink and
uplink digital radio signals along

with operations, administration and
maintenance (OA&M) information.
The Alcatel-Lucent RRH2x40-AWS

has two transmit RF paths, 40 W RF
output power per transmit path, and
is designed to manage up to four-way
receive diversity. The device is ideally
suited to support macro coverage,
with multiple-input multiple-output
(MIMO) 2x2 operation in up to 20 MHz
of bandwidth.

The Alcatel-Lucent RRH2x40-AWS is
designed to make available all the
benefits of a distributed eNodeB, with
excellent RF characteristics, with low

ToscedReDRINRR LS

capital expenditures (CAPEX) and low
operating expenditures (OPEX). The
limited space available in some sites
may prevent the installation of
traditional single-cabinet BTS equip-
ment or require costly cranes to be
employed, leaving coverage holes.
However, many of these sites can
host an Alcatel-Lucent RRH2x40-AWS
installation, providing more flexible
site selection and improved network
quality along with greatly reduced
installation time and costs.

Fast, low-cost installation
and deployment

The Alcatel-Lucent RRH2x40-AWS is a
zero-footprint solution and operates
noise-free, simplifying negotiations
with site property owners and mini-
mizing environmental impacts.
Installation can easily be done by a
single person because the Alcatel-
Lucent RRH2x40-AWS is compact and
weighs less than 20 kg (44 Ib), eliminat-
ing the need for a crane to hoist the
BTS cabinet to the rooftop. A site can
be in operation in less than one day
— a fraction of the time required for
a traditional BTS.



Excellent RF performance

Because of its small size and weight,
the Alcatel-Lucent RRH2x40-AWS

can be installed close to the antenna.
Operators can therefore locate the
Alcatel-Lucent RRH2x40-AWS where RF
engineering is deemed ideal, minimiz-
ing trade-offs between available sites
and RF optimum sites. The RF feeder
cost and installation costs are reduced
or eliminated, and there is no need
for a Tower Mounted Amplifier (TMA)
because losses introduced by the

RF feeder are greatly reduced.

The Alcatel-Lucent RRH2x40-AWS
provides more RF power while at the
same time consuming less electricity.

Macro

Features

e Zero-footprint deployment

e Easy installation, with a lightweight
unit can be carried and set up by
one person

e Optimized RF power, with flexible
site selection and elimination of
a TMA

¢ Convection-cooled (fanless)

e Noise-free

¢ Best-in-class power efficiency,
with significantly reduced
energy consumption

Benefits

* Leverages existing real estate
with lower site costs

¢ Reduces installation costs, with
fewer installation materials and
simplified logistics

* Decreases power costs and minimiz-
es environmental impacts, with the
potential for eco-sustainable power
options

e improves RF performance and adds
flexibility to network planning

Technical specifications

Physical dimensions
¢ Height: 620 mm (24.4 in.)
o Width: 270 mm (10.63 in.)
o Depth: 170m (6.7 in.)

o Weight (without mounting kit):
less than 20 kg (44 Ib)

Power
o Power supply: -48VDC

Operating environment
¢ Qutdoor temperature range:

- With solar load: -40°C to
+50°C (-40°F to +122°F)

- Without solar load: -40°C
t0 +55°C (-40°F to +131°F)

e Passive convection cooling
(no fans)

» Enclosure protection

- IP65 (International
Protection rating)

RF characteristics

e Frequency band: 1700/2100 MHz
(AWS); 3GPP Band 4

e Bandwidth: up to 20 MHz

s RF output power at antenna port:
40 W nominal RF power for each
Tx port

o Rx diversity: 2-way or 4-way with
optional Rx Diversity module

= Noise figure: below 2.0 dB typical
¢ Antenna Line Device features

- TMA and Remote electrical tilt
(RET) support via AISG v2.0

Antenna Antenna
RF feeder ' RF jumper
=
RRH:?
Radio Optical
link
Digital Digital
Backhaul Backhaul
RRH for space-constrained cell sites Distributed
Optical characteristics Optical fiber length
Type/number of fibers o Up to 500 m (0.31 mi), using
e Single-moade variant MM fiber
— One Single Mode Single Fiber * Up t0 20 km (12.43 mi), using
SM fiber

per RRH2x, carrying UL and DL
using CWDM

= Single mode dual fiber (SM/DF)
o Multi-mode variant

= Two Multi-mode fibers per
RRH2x: one carrying UL,
the other carrying DL

Digital Ports and Alarms

o Two optical ports to support
daisy-chaining

¢ Six external alarms

www.alcatel-lucent.com Alcatel, Lucent, Alcatel-Lucent and the Alcatel-Lucent logo
are trademarks of Alcatel-Lucent, All other trademarks are the property of their respective owners.
The information presented is subject to change without notice. Alcatel-Lucent assumes no responsibility
for inaccuracies contained herein, Copyright © 2010 Alcatel-Lucent. All rights reserved.

CPG2809100912 (09)
Alcatel-Lucent @
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HYBRIFLEX™ RRH Hyori

o Feader Cabling Solution,

3", Single-Mod

RFS' HYBRIFLEX Rernote Radio Head (RRH) hybrid feeder cabling solution combines
optical fioer and DC power for RRHs in a single ightweight aluminum corrugated
cable, making it the world’s most innovative solution for RRH deployments.

It was developed o reduce installation complexity and costs at Cellular sites. HYBRIFLEX

allows mobile operators deploying an RRH architecture to standardize the RRH
installation process and eliminate the need far and cost of cable grounding. HYBRIFLEX
combines optical fiber (mulii-mode or single-mode) and power in a single corrugatad
cable. It aliminates 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.

2
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> Aluminum corrugated armor with

ing

2 Samne accessories as 1 5/8” coaxial ¢cable

» Quter conducior grounding - Ziiminaies fypical grounding raquiremseniz and savas on

i lation cosis

@

@

-

Q

Instaliation of

and wind load by eliminaiii

v

standariizing RRH

> Duidoor polysihylens jac

Robust cabling - Zliminates need
tight bundled fine

Optical 7iber and power cab

2ight solution and cornpact design - De¢

outstanding bending charactaristics = minimizas

allation iime and enablas mechanical proteciicn and shielding

Outer Conducior Armot Carrugated Aluminum [mm i) 45,5 (1.83)
Jackat Polyethylene, PE [mm (inj] 50.3 (1.98
UV-Protecuon Indnidual and External Jacket Yes
Weight, Approximate La/m (brit] 19 (130
NMinimum Bending Rachus. Single Bending mm. {in)] 200'8)
Minimum Bending Radius, Repeated Bending mm (in)] 500 120y

m if7] 10/1.2(335/40)

Recommended/Maxumum Clamp Spacing

DC-Resistance Qurer Conducior Armor

[/km (Q/1000F:]

068 (0 255)

DC-Resistanca Power Cable 8 Ammi8aWE)

Version

[CYkm 10710067

2 1(3307)

Single-mads Cii3

Quanuty, Fiber Count 16 (B pairs)

Core/Clad Ut 507125

Primary Coating (Acrylata W 245

Butfer Diametar, Nominal um 900

Secondary Protection, Jacker, Mominal mim (in] 207308

Mirrum Bending Radius rom Gl 104{a1)

Insartion Loss @ wavelengip 850nm clB/km 30

inserticn Loss @ wavelength 1310nm dB/km 1.0

Standards (Mieets or exceeds) UL24-v0 UL156E
Ro=S Comphant

Size (Power) [mm (AWIGH 8413

Quanuty, Wire Count (Power) 16 {3 paus)

size (Alarm) [mm (AWG)] ng018)

Quanity, Wire Count (Alsrm) 4 (2 pars)

Type UV protected

Sirands 19

Pamary Jacket Diameter, Nominal {mm fin.] 831027

Standards (Meets or exceeds) WF2A 130, ICEA 5-95-6382
UL Type X=HwW-2, UL 44
UL-LS cmited Smoke, UL V-1

=383 (1374, \EEE1202/FT4

RoHS Compliznt

Instaflation Temperature [*C (R -20 o +65 (-40 10149)

FC PR -0 10 +63 (4050 143;

QOperation Temperature

SEMV axtzrnal jacket

Alarm zablz with
an internal jacker

T Zons

Qprical catle (pair)
with an intarnal jacket

Alurminum OC

Powver cable
an inzernal

o Print Datzm 727.5.2

Nadio Frazuensy 5
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Date: January 16, 2014

Cathy Garziano

Crown Castle 300 Crown Oak Centre Drive
5350 North 48th Street Suite 305 Longwood, FL 32750
Chandler, AZ 85226 (407) 260-0231
Subject: Structural Analysis Report
Carrier Designation: Verizon Wireless Co-Locate
Carrier Site Name: Clinton North, CT
Crown Castle Designation: Crown Castle BU Number: 876383
Crown Castle Site Name: CLINTON / ANDERSON'S PROPERTY
Crown Castle JDE Job Number: 256452
Crown Castle Work Order Number: 699777
Crown Castle Application Number: 211234 Rev. 1
Engineering Firm Designation: AW Solutions Inc Project Number: 876383
Site Data: 7 Sherwood Forest Lane, KILLINGWORTH, Middlesex County, CT

Latitude 47° 20’ 17.24", Longitude -72° 33" 23.44"
150 Foot - Monopole Tower

Dear Cathy Garziano,

AW Solutions Inc is pleased to submit this “Structural Analysis Report” to determine the structural integrity of
the above mentioned tower. This analysis has been performed in accordance with the Crown Castle Structural
‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 609259, in accordance with
application 211234, revision 1.

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

LC5: Existing + Proposed Equipment Sufficient Capacity

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

The analysis has been performed in accordance with the TIA/EIA-222-F standard and 2005 CT State Building
Code based upon a wind speed of 85 mph fastest mile.

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

We at AW Solutions Inc appreciate the opportunity of providing our continuing professional services to you and
Crown Castle. If you have any questions or need further assistance on this or any other projects please give us
acall.

Emmanuel Poulin, P£. i
VP of Engineering

N

tnxTower Report - version 6.1.4.1



January 16, 2014
150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 2
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2) ANALYSIS CRITERIA
Table 1 - Proposed Antenna and Cable Information
Table 2 - Existing and Reserved Antenna and Cable Information
Table 3 - Design Antenna and Cable Information

3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
3.1) Analysis Method
3.2) Assumptions
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150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 3

1) INTRODUCTION

This tower is a 150 ft Monopole tower designed by ENGINEERED ENDEAVORS, INC. in April of 2000. The
tower was originally designed for a wind speed of 90 mph per TIA/EIA-222-F. The tower was modified to include
(12) base plate stiffeners and (4) anchor rod brackets by Paul J. Ford and Company in 2009.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F

Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a fastest mile wind
speed of 85 mph with no ice, 37.6 mph with 0.75 inch ice thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Center
- . Number Number | Feed
TZ\';I:It;;? Elelcgﬁon of Ma’?\:tf::g::rer Antenna Model of Feed Line |Note
(ft) Antennas Lines |Size (in)
3 alcatel lucent RRH2x40-AWS
128.0 128.0 6 kathrein 742 213 w/ Mount Pipe 1 1-5/8 1
1 rfs celwave DB-T1-6Z-8AB-0Z

Notes:
1) Proposed Equipment

tnxTower Report - version 6.1.4.1
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150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 4
Table 2 - Existing and Reserved Antenna and Cable Information
Center
. . Number Number| Feed
Mounting Line Antenna "
- . of Antenna Model of Feed | Line |Note
Level (ft) Ele\(/fe:;wn Antennas Manufacturer Lines |Size (in)
. DB980H90A-M w/ Mount
. decib .
1500 | 020 6 ecibel Pipe 6 1-5/8 | 1
150.0 1 tower mounts  Platform Mount [LP 303-1]
3 ericsson RRUS-11
143.0 143.0 Side Arm Mount . = 1
1 tower mounts [SO 102-3]
1 andrew SBNH-1 D65§50 w/ Mount
Pipe
1 kmw AM-X-CD-16-65-00T-RET
communications w/ Mount Pipe
1 kmw AM-X-CD-17-65-00T-RET
communications w/ Mount Pipe
143.0 powerwave . 12 1-5/8
140.0 ) 6 N 7770.00 w/ Mount Pipe 1 3/8 1
technologies
powerwave 2 e
g technologies BRI
powerwave
0 technologies Loraiton
1 raycap DC6-48-60-18-8F
140.0 1 tower mounts  |Platform Mount [LP 303-1]
6 aTTET DBB46F65§¢&(3Y w/ Mount
1 1- 1
3 antel BXA-70063/6CF w/ Mount E o/
128.0 128.0 Pipe
LPA-185063/8CF w/
0 it Mount Pipe i ) 2
1 tower mounts T-Arm Mount [TA 602-3] - - 1
51.0 1 lucent KS24019-L112A
50.0 Side Arm Mount 1 112 1
50.0 1 tower mounts [SO 701-1]
Notes:
1) Existing Equipment
2) Equipment To Be Removed
Table 3 - Design Antenna and Cable Information
Center
. i Number Number| Feed
T:\l/‘;t?f‘t? Elel:ll:ﬁon o Maﬁ:tfzg?:rer Sntenpaiodel ofiFesdilMtine
(ft) Antennas Lines |8ize (in)
150 . 150 12 decibel DB980H90 - -
140 140 12 css DUO1417-8686 - -
130 130 6 allgon 7250.02 - -

tnxTower Report - version 6.1.4.1




January 16, 2014
150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 5

3) ANALYSIS PROCEDURE

Table 4 - Documents Provided

Document Remarks Reference Source
4-GEOTECHNICAL REPORTS GOODKIND AND ODEA 2122536 CCISITES
4-TOWER FOUNDATION
. DRAWINGS/DESIGN/SPECS EEI 1440547 CCISITES
4-TOWER MANUFACTURER
Rl EEI 1613582 CCISITES
4-TOWER STRUCTURAL
A e e e i AWS 3205128 CCISITES
. 4-TOWER REINFORCEMENT
AN SEMANN 1595940 CCISITES
4-TOWER REINFORCEMENT | 1 Ford and Company 2418226 CCISITES

DESIGN/DRAWINGS/DATA

3.1) Analysis Method

tnxTower (version 6.1.4.1), 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)  When applicable, transmission cables are considered as structural components for calculating
wind loads as allowed by TIA/EIA-222-F.

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

Solutions Inc should be notified to determine the effect on the structural integrity of the tower.

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Section A Component ; Critical SF*P_allow % -
No. Elevation (ft) Type Size Element P (K) ) CanaeTy Pass / Fail
L1 150 - 112.08 Pole TP26.59x18x0.1875 1 -6.26 790.02 741 Pass
L2 13a28- Pole TP34.14x25.3474x0.3125 | 2 114 | 168862 | 758 Pass
L3 76.58 -43.16 Pole TP40.97x32.4352x0.3125 3 -17.13 2031.25 89.5 Pass
L4 43.16-0 Pole TP50x39.0798x0.375 4 -28.86 3070.67 81.1 Pass
Summary
Pole (L3) 89.5 Pass
Rating = 89.5 Pass

tnxTower Report - version 6.1.4.1



January 16, 2014
150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 6

Table 6 - Tower Component Stresses vs. Capacity — LC5

Notes Component Elevation (ft) % Capacity Pass / Fail

1 Anchor Rods 0 86.1 Pass

1 Base Plate 0 89.8 Pass

1 Base Foundation 0 70.4 Pass

Structure Rating (max from all components) = 89.8%

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

4.1) Recommendations

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

tnxTower Report - version 6.1.4.1



37.92
18
0.1875
3.83
18.0000
26.5800
17

39.33
4.83

18
0.3125
25,3474
34.1400
3.9

A572-65

38.25
5.67

18
03125
32.4352
40.9700
4.7

48.83

18
0.3750
39.0798
50.0000
8.7

19.0

Section

Length (ft)
Number of Sides
Thickness (in)
Socket Length (ft)
Top Dia (in)

Bot Dia (In)
Grade

Weight (K)

150,011

Il
f
|
I I [i I I DESIGNED APPURTENANCE LOADING
| TYPE ELEVATION TYPE ELEVATION
It Platform Mount [LP 303-1] ) (2) LGP21401 140
Il 6'x2 1/2" Pipe mount 150 (2) LGP21903 140
il 6'%2 1/2" Pipe mounl 150 (2) LGP21903 140
‘ %2 1/2" Pips mount 150 (2)LGP21903 140
(2) DBBOHI0A-M w/ Mount Pipe 150 DC6-48-60-18-8F 140
I | i I I (2) DB9BOHI0A-M w/ Mount Pipe 150 T-Arm Mount [TA 602-3] 128
|(2) DESBOHEOA-M wi Mount Pipe 150 (2) DBBAGFB5ZAXY w/ Mounl Pipe | 128
Il Side Arm Mount [SO 102-3] 143 (2) DBB4GFG5ZAXY w/ Mounl Pipe 1128
I RRUS-11 143 (2) DBB4GFB5ZAXY w! Mount Pipe | 128
RRUS-11 143 BXA-70063/6CF w/ Mount Pipe 128
1 RRUS-11 143 BXA-70063/6CF w/ Mount Pipe 128
Il Platform Mount [LP 303-1] 140 BXA-70063/6CF wi Mount Pipe 128
'.|] (2) 7770.00 w/ Mounl Pipe 140 (2) 742 213 w/ Mounl Pipe 128
112111 Ll (2) 7770.00 w/ Mounl Pipe 140 (2) 742 213 w/ Mount Pipe 128
: (2) 770,00 wi Mounl Pipe 140 (2) 742 213 w/ Mount Pipe 128
1l AM-X-GD-16-65-00T-RET w/ Mount | 140 RRH2x40-AWS 128
|'|i Ripe RRH2%40-AWS — |ize
i em;xco—n—es-oo‘r-RET wi Mount | 140 RRHZXA0ANS 128
I ‘ SBNH-1D6565C w/ Mount Pipe 140 e I heae s 129
,‘ | Side Arm Mount [SO 701-1] 50
(2) LGP21401 140 AT 1o =
Il (2) LGP21401 140
i|! MATERIAL STRENGTH
i [ GRADE | Fy I Fu [ GRADE | Fy I Fu
il |A57265 |65 ksi |BO ksi ]

l i TOWER DESIGN NOTES

. Tower is located in Middlesex County, Connecticut.
‘ . Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
76.6 i . Tower is also designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to increase
. | O in thickness with height.
. Deflections are based upon a 50 mph wind.
. TOWER RATING: 89.5%

WN =

(S

40K

. ‘ AXIAL
I

T
‘ | h SHEAR MOMENT
I l 6K 624 kip-t

‘ TORQUE 0 kip-ft
| 38mph WIND - 0.7500in ICE

‘ | | AXIAL

| ‘ H 29K

[ SHEA MOMENT
i ‘I 23K 2512 kip-ft

TORQUE 1 kip-ft
REACTIONS - 85 mph WIND

AW Solutions Inc r_"": BU 879383

300 Crown Oak Centre Drive |"= WO 699777 B
Longwood, FL 32750 Clent: Crown Castle Orawn bY: jannifer.flores | PP

Phone: (407) 260-0231 Code: TIAEIA-222-F  |P®e-01/16/14 Scale: TS

EAX.(407) 2600749 I MWMM
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150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 8
Tower Input Data
There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
2) Tower is located in Middlesex County, Connecticut.
3) Basic wind speed of 85 mph.
4) Nominal ice thickness of 0.7500 in.
5) Ice thickness is considered to increase with height.
6) Ice density of 56 pcf.
7) A wind speed of 38 mph is used in combination with ice.
8) Temperature drop of 50 °F.
9) Deflections calculated using a wind speed of 50 mph.
10) A non-linear (P-delta) analysis was used.
11) Pressures are calculated at each section.
12) Stress ratio used in pole design is 1.333.
13) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are

not considered.

Options

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

Distribute Leg Loads As Uniform
Assume Legs Pinned

v Assume Rigid Index Plate

v Use Clear Spans For Wind Area

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules
Calculate Redundant Bracing Forces
ignore Redundant Members in FEA

v Use Code Stress Ratios Use Clear Spans For KL/r SR Leg Bolts Resist Compression
v Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
\ Escalate Ice v Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz v Use Azimuth Dish Coefficients N Consider Feedline Torque
Use Special Wind Profile V' Project Wind Area of Appurt. Include Angle Block Shear Check
Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles
Leg Bolts Are At Top Of Section SR Members Have Cut Ends v Include Shear-Torsion Interaction
Secondary Horizontal Braces Leg Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add IBC .6D+W Combination Use TIA-222-G Tension Splice
Capacity Exemption
Tapered Pole Section Geometry
“Section  Elevation Section - E[blibe_ Number Top Bottom Wall Bend  Pole Grade
Length Length of Diameter Diameter Thickness  Radius
- ft ft ft Sides  in in in in
L1 150.00-112.08 37.92 3.83 18 18.0000  26.5900 0.1875 0.7500 A572-65
(65 ksi)
L2 112.08-76.58 39.33 4.83 18 25.3474  34.1400 0.3125 1.2500 A572-65
(65 ksi)
L3 76.58-43.16 38.25 5.67 18 324352  40.9700 0.3125 1.2500 A572-65
(65 ksi)
L4 43.16-0.00 48.83 18 39.0798  50.0000 0.3750 1.5000 A572-85
R E——————— __ (65 ksi)
Tapered Pole Properties
“Section  Tip Dia. Area | r  C o e w wht
in in® in’ in  in in® in’ in’ _in

tnxTower Report - version 6.1.4.1
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150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 9
“Section TipDia.  Area I r ____C ___w  J _wa  w  wt

in in’ in* in in in® in* in’ in

L1 18.2777  10.6007 4249328  6.3234 9.1440 46.4712 8504248  5.3013 2.8380 15.136
27.0002  15.7128 1383.8238 9.3729 13.5077 102.4469 2769.4685 7.8579 4.3498 23.199
L2 26.6079  24.8315 1966.2175 8.8874 12.87656 152.6984 3935.0222 12.4181 3.9111 12.516
34.6667  33.5527 4850.6965 12.0088  17.3431 279.6900 9707.7757 16.7795 5.4586 17.468
L3 34.0299 31.8617 4153.6583 114036 16.4771 252.0870 8312.7820 15.9339 5.1586 16.508
41.6020  40.3272 8422.0227 14.4334  20.8128 404.6567 16855.127 20.1674 6.6607 21.314

3
L4 40.9703  46.0684 8719.0978 13.7402 19.8526 439.1926 17449.668 23.0386 6.2181 16.581
3
50.7713 59.0662 18377.109 17.6169 254000 723.5082 36778.399 29.5387 8.1400 21.707
4 8
Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt ~ Stitch Bolt
(per face) A Spacing Spacing
Diagonals  Horizontals
ft id _in ) ] — ) in in
L1 150.00- 1 1 1
112.08
L2 112.08- 1 ) 1 1
76.58
L3 76.58- 1 1 1
43.16
L4 43.16-0.00 _ . R . — —
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Face Lateral # Caha Weight
or Shield Type Offset Offset
Leg ) ft in (Frac FW) e/ plif
LDF7-50A(1- C No Inside Pole 150.00 - 0.00 0.0000 0 6 Nolce 0.00 0.82
5/8") 1/2"lce  0.00 0.82
1" lce 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
LDF7-50A(1- C No Inside Pole 140.00 - 0.00 0.0000 0 9 Nolce 0.00 0.82
5/8") 1/2"lce  0.00 0.82
1" Ice 0.00 0.82
2" Ice 0.00 0.82
4" Ice 0.00 0.82
LCF158- C No Inside Pole 140.00 - 0.00 0.0000 0 3 Nolce 0.00 0.80
50A(1-5/8") 1/2"Ice  0.00 0.80
1" Ice 0.00 0.80
2" Ice 0.00 0.80
4" ice 0.00 0.80
FB-L98B- A No Inside Pole 140.00 - 0.00 0.0000 0 1 No Ice 0.00 0.06
002-75000( 1/2"lce  0.00 0.06
3/8") 1" Ice 0.00 0.06
2" Ice 0.00 0.06
4" |ce 0.00 0.06
WR- A No Inside Pole 140.00 - 0.00 0.0000 0 2 Nolce 0.00 0.14
VG122ST- 1/2"ice  0.00 0.14
BRDA(7/16) 1" Ice 0.00 0.14
2" Ice 0.00 0.14
4" Ice 0.00 0.14
AVA7-50(1- B No Inside Pole 128.00 - 0.00 0.0000 0 18 Nolce 0.00 0.70
5/8) 1/2"Ice  0.00 0.70
1" Ice 0.00 0.70
2" Ice 0.00 0.70
4" Ice 0.00 0.70
HB158-1- B No  CaAa (Out Of Face) 128.00 - 0.00 0.0000 0.2 1 No Ice 0.20 1.30
08U8-88J18( 1/2"1ce  0.30 2.81
1-5/8) 1" Ice 0.40 4.94

2lce 060  11.02
4"lce 100 3052
LDF& C No Inside Pole 50.00-0.00  0.0000 0 1 Nolee 000 0.15

tnxTower Report - version 6.1.4.1
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150 Ft Monopole Tower Structural Analysis CCI BU No 876383
Project Number 876383, Application 211234, Revision 1 Page 10
Description Face Allow Component Placement Face Lateral # CaAn Weight
or Shield Type Offset Offset )
_ leg — R _in____ (Frac FW) : /it pIr
50A(1/2") 1/2"1ce 0.00 0.15
1" Ice 0.00 0.15
2" Ice 0.00 0.15
4" |ce 0.00 0.15
2" Rigid A No Inside Pole 140.00 - 0.00 0.0000 0 1 No Ice 0.00 2.80
Conduit 1/2" Ice 0.00 2.80
1" Ice 0.00 2.80
2" Ice 0.00 2.80
- - R - ~ ) ) 4" Ice 0.00 2.80
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Agr Ar CaAa CiAa Weight
Sectio Elevation In Face Out Face
n _ft _ e i e K
L1 150.00-112.08 A 0.000 0.000 0.000 0.000 0.09
B 0.000 0.000 0.000 3.152 0.22
C 0.000 0.000 0.000 0.000 0.46
L2 112.08-76.58 A 0.000 0.000 0.000 0.000 0.11
B 0.000 0.000 0.000 7.029 0.49
o] 0.000 0.000 0,000 0.000 0.52
L3 76.58-43.16 A 0.000 0.000 0.000 0.000 0.10
B 0.000 0.000 0.000 6.617 0.46
C 0.000 0.000 0.000 0.000 0.49
L4 43.16-0.00 A 0.000 0.000 0.000 0.000 0.14
B 0.000 0.000 0.000 8.546 0.60
C_ 0000 0000 0000 0000 064
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Af CrA, CaAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft _Leg  in S SR 4 s K
L1 150.00-112.08 A 0.884 0.000 0.000 0.000 0.000 0.09
B 0.000 0.000 0.000 5.967 0.27
C 0.000 0.000 0.000 0.000 0.46
L2 112.08-76.58 A 0.850 0.000 0.000 0.000 0.000 0.1
B 0.000 0.000 0.000 13.306 0.61
C 0.000 0.000 0.000 0.000 0.52
L3 76.58-43.16 A 0.805 0.000 0.000 0.000 0.000 0.10
B 0.000 0.000 0.000 12.300 0.56
C 0.000 0.000 0.000 0.000 0.49
L4 43.16-0.00 A 0.750 0.000 0.000 0.000 0.000 0.14
B 0.000 0.000 0.000 15.496 0.72
_ C 0.000 0.000 0.000 0.000 0.64 )
Feed Line Center of Pressure
Section Elevation CPx CP; CPx CP;
Ice Ice
_ ft in__ in _in in__
L1 150.00-112.08 0.1609 0.0929 0.2733 0.1578
L2 112.08-76.58 0.3338 0.1927 0.5645 0.3259
L3 76.58-43.16 0.3385 0.1954 0.5749 0.3319
L4 ~ 43.16-0.00 0.3421 0.1975 05773 03333
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Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CaAa CiAs Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g e K
# o
ft — — — —
Platform Mount [LP 303-1] c None 0.0000 150.00 Nolce 14.66 14.66 1.25
172" 18.87 18.87 1.48
Ice 23.08 23.08 1.71
1"Ice 31.50 31.50 2.18
2" Ice 48.34 48.34 3.10
4" Ice
Side Arm Mount [SO 102- C None 0.0000 143.00 No Ice 3.00 3.00 0.08
3] 172" 3.48 348 0.11
Ice 3.96 3.96 0.14
1" Ice 4.92 4.92 0.20
2" Ice 6.84 6.84 0.32
4" Ice
Platform Mount [LP 303-1] Cc None 0.0000 140.00 Nolce  14.66 14.66 1.25
12" 18.87 18.87 148
Ice 23.08 23.08 1.71
1" Ice 31.50 31.50 218
2" Ice 48.34 48.34 3.10
4" Ice
T-Arm Mount [TA 602-3] C None 0.0000 128.00 Nolce  11.59 11.59 0.77
1/2" 15.44 15.44 0.99
Ice 19.29 19.29 1.21
1" Ice 26.99 26.99 1.64
2" Ice 42.39 42.39 2.50
4" Ice
Side Arm Mount [SO 701- C None 0.0000 50.00 No Ice 0.85 1.67 0.07
1] 172" 1.14 2.34 0.08
Ice 143 3.01 0.09
1" lce 2.01 4.35 0.12
2" Ice 3.7 7.03 0.18
4" Ice
6'x2 1/2" Pipe mount A From Leg 4.00 0.0000 150.00 No Ice 1.73 1.73 0.04
0.00 172" 2.09 2.09 0.05
0.00 Ice 2.46 246 0.07
1" Ice 3.23 3.23 0.12
2" Ice 4.88 4.88 0.27
4" Ice
6'x2 1/2" Pipe mount B From Leg 4.00 0.0000 150.00 No Ice 1.73 1.73 0.04
0.00 172" 2.09 2.09 0.05
0.00 Ice 2.46 2.46 0.07
1" Ice 3.23 3.23 0.12
2" Ice 4.88 4.88 0.27
4" Ice
6'x2 1/2" Pipe mount C From Leg 4.00 0.0000 150.00 No Ice 1.73 1.73 0.04
0.00 12" 2.09 2.09 0.05
0.00 Ice 2.46 2.46 0.07
1" Ice 3.23 3.23 0.12
2" Ice 4.88 4.88 0.27
4" Ice
*LEVEL 150*
(2) DB98OHI0A-M w/ A From Leg 4.00 0.0000 150.00 No Ice 4.04 3.62 0.03
Mount Pipe 0.00 1/2" 4.50 4.48 0.07
2.00 Ice 4.95 5.22 0.11
1" Ice 5.87 6.74 0.22
2" Ice 8.05 10.00 0.55
4" |ce
(2) DB98OH90A-M w/ B From Leg 4.00 0.0000 150.00 No Ice 4.04 3.62 0.03
Mount Pipe 0.00 12" 4.50 4.48 0.07
2.00 Ice 4.95 5.22 0.11
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. 5escript/'on Face
or
Leg

(2) DB98OHI0A-M w/ o]
Mount Pipe

*LEVEL 143*

RRUS-11 A
RRUS-11 B
RRUS-11 C

*LEVEL 140*
(2) 7770.00 w/ Mount Pipe A

(2) 7770.00 w/ Mount Pipe B

(2) 7770.00 w/ Mount Pipe C

AM-X-CD-16-65-00T-RET A
w/ Mount Pipe

AM-X-CD-17-65-00T-RET ]
w/ Mount Pipe

SBNH-1D6565C w/ Mount B
Pipe

tnxTower Report - version 6.1.4.1

Offset Offsets:  Azimuth “Placement

Type

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

Horz
Lateral
Vert
ft
ft
ft

4.00
0.00
2.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00
0.00
3.00

4.00
0.00
3.00

4.00

3.00

4.00

3.00

4.00

3.00

4.00
0.00
3.00

Adjustmen
t

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

150.00

143.00

143.00

143.00

140.00

140.00

140.00

140.00

140.00

140.00

1" lce

2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" |ce

No Ice
1/2"
Ice

1" Ice

2" lce

4" |ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" |ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" Ice

No Ice
1/2"
Ice

1" Ice

2" Ice

4" |ce

No Ice
1/2"
Ice

1" lce

2" Ice

4" |ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" Ice

No Ice
172"
Ice

1" lce

2" Ice

4" Ice

No Ice
1/2"
Ice

1" Ice

2" Ice

4" Ice

No Ice
1/2"
Ice

1" Ice

2" Ice

4" Ice

Caha
Front

5.87
8.05

4.04
4.50
4.95
5.87
8.05

3.25
3.49
3.74
4.27
543

3.26
3.49
3.74
4.27
543

3.25
3.49
3.74
4.27
5.43

Caha
Side

6.74
10.00

3.62
4.48
5.22
6.74
10.00

1.37
1.55
1.74
214
3.04

1.37
1.55
1.74
2.14
3.04

1.37

January 16, 2014
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- Weight .

0.22
0.55

0.03
0.07
0.11
0.22
0.55

0.05
0.07
0.0¢
0.15
0.31

0.05
0.07
0.09
0.15
0.31

0.05
0.07
0.09

0.31



150 Ft Monopole Tower Structural Analysis
Project Number 876383, Application 211234, Revision 1

 Descripton ~ Face
or

Leg

@) LG;’21;O‘I_ - A
(2) LGP21401 B
(2) LGP21401 C
(2) LGP21903 A
(2) LGP21903 B
(2) LGP21903 c
DC6-48-60-18-8F B

*LEVEL 128*
(2) DB846FE5ZAXY w/ A
Mount Pipe

(2) DB846F65ZAXY w/ B
Mount Pipe

(2) DB846F65ZAXY w/ C
Mount Pipe

BXA-70063/6CF w/ Mount A
Pipe

tnxTower Report - version 6.1.4.1

Offset
Type

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

Horz
Lateral

Vert
ft
ft
ft

4.00
0.00
3.00

4.00
0.00
3.00

4.00

3.00

4.00
0.00
3.00

4.00
0.00
3.00

4.00
0.00
3.00

4.00
0.00
3.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00
0.00
0.00

t

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

“Offsets:  Azimuth  Placement
Adjustmen

140.00

140.00

140.00

140.00

140.00

140.00

140.00

128.00

128.00

128.00

128.00

No Ice
172"
Ice

1" Ice

2" lce

4" |ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" |ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" |ce

No Ice
12"
Ice

1" Ice

2" Ice

4" lce

No Ice
12"
Ice

1" Ice

2" Ice

4" Ice

No Ice
1/2"
Ice

1" Ice

2" Ice

4" Ice

No lce
1/2"
Ice

1" Ilce

2" Ice

4" Ice

No Ice
1/2"
lce

1" Ice

2" Ice

4" Ice

No Ice
172"
Ice

1" Ice

2" Ice

4" Ice

No Ice
172"
Ice

1" Ice

2" Ice

4" Ice

No Ice
172"
Ice

CaPa
Front

0.27

0.27
0.34
0.43
0.62
1.10

0.27
0.34
0.43
0.62
1.10

1.27
1.46
1.66
2.09
3.10
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Caha Weight

Side

g

0.23
0.31
0.40
0.61
1.12

0.23
0.31
0.40
0.61
1.12

0.23
0.31
0.40
0.61
1.12

0.18
0.256
0.32
0.49
0.94

0.18

0.32
0.49
0.94

0.18
0.25
0.32
0.49
0.94

1.27
1.46
1.66
2.09
3.10

7.82
9.01
9.91
11.81
15.98

7.82
9.01
9.91
11.81
15.98

7.82
9.01
9.91
11.81
15.98

5.41
6.56
7.42

0.01
0.02
0.03
0.05
0.14

0.01
0.02
0.03
0.056
0.14

0.01
0.02
0.03
0.05
0.14

0.01
0.01
0.02
0.03
0.07

0.01
0.01
0.02

0.07

0.01
0.01
0.02
0.03
0.07

0.02
0.04
0.05
0.10
0.21

0.05
0.11
0.19
0.37
0.87

0.05
0.11
0.19
0.37
0.87

0.05
0.11
0.19
0.37
0.87

0.04
0.10
0.17
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" Description  Face

BXA-70063/6CF w/ Mount
Pipe

BXA-70063/6CF w/ Mount

Pipe

(2) 742 213 w/ Mount Pipe

(2) 742 213 w/ Mount Pipe

(2) 742 213 w/ Mount Pipe

RRH2x40-AWS

RRH2x40-AWS

RRH2x40-AWS

DB-T1-6Z-8AB-0Z

*LEVEL 50*
KS24019-L112A

tnxTower Report - version 6.1.4.1

or

Leg

B

Offset
Type

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

From Leg

Offsets:
Horz
Lateral
Vert
ft
ft
ft

4.00

0.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00

0.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00
0.00
0.00

4.00

1.00

Azimuth
Adjustmen
t

0.0000

0,0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Placement

128.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

50.00

1" Ice
2" lce
4" Ice
No Ice
172"
Ice
1" Ice
2" Ice
4" Ice
No lce
1/2"
lce
1" Ice
2" Ice
4" Ice
No Ice
1/2"
Ice
1" Ice
2" Ice
4" Ice
No Ice
172"
Ice
1" Ice
2" Ice
4" Ice
No Ice
12"
Ice
1" Ice
2" Ice
4" Ice

No Ice
1/2"
Ice

1" Ice

2" Ice

4" Ice

No lce
1/2"
Ice

1" Ice

2" Ice

4" |ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" |ce

No Ice
1/2"
Ice

1" Ice

2" Ice

4" Ice

Cala
Front

10.47
13.08

7.98
8.62
9.23
10.47
13.08

7.98
8.62
9.23
10.47
13.08

5.37
5.95
6.50
7.61
9.93

5.37
5.95
6.50
7.61
9.93

5.37
5.95
6.50

9.93

2.52
2.75
2.99
3.50
4.61

2.52
2.756
2.99
3.50
4.61

2.52
2.75
2.99
3.50
4.61

5.60
5.92
6.24
6.91
8.37

0.16
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CAAA_ Weight -

Side
i

9.20
12.95

5.41
6.56
7.42
9.20
12.956

541
6.56
7.42
9.20
12.95

4.62
6.00
6.98
8.85
12.79

4.62
6.00
6.98
8.85
12,79

4.62
6.00
6.98
8.85
12.79

1.89

2.01
2.46
3.48

1.59
1.80
2.01
246
348

1.59
1.80
2.01
2.46
3.48

2.33
2.56
279
3.28
4.37

0.16
0.22
0.30
0.48
0.95

0.33
0.79

0.04
0.10
017
0.33
0.79

0.04
0.10
0.17
0.33
0.79

0.05
0.09
0.15
0.28
0.68

0.05
0.09
0.15
0.28
0.68

0.05
0.09
0.15
0.28
0.68

0.01

0.01
0.02
0.06
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Load Combinations
Comb. Description
No.
1 Dead Only
Dead+Wind 0 deg - No lce
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+Ice+Temp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+Wind 120 deg+lce+Temp
20 Dead+Wind 150 deg+lce+Temp
21 Dead+Wind 180 deg+lce+Temp
22 Dead+Wind 210 deg+lce+Temp
23 Dead+Wind 240 deg+lce+Temp
24 Dead+Wind 270 deg+lce+Temp
25 Dead+Wind 300 deg+ice+Temp
26 Dead+Wind 330 deg+lce+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
No,. ) - Comb. K kip-ft kip-ft
L1 150 - 112.08 Pole Max Tension 14 0.00 0.00 0.00
Max. Compression 14 -13.37 -0.33 0.09
Max. Mx 5 -6.28 -301.87 0.51
Max. My 2 -6.26 -0.53 303.67
Max, Vy 5 14.43 -301.87 0.51
Max. Vx 8 14.59 0.36 -303.60
Max. Torque 4 -0.96
L2 112.08 - Pole Max Tension 1 0.00 0.00 0.00
76.58
Max. Compression 14 -19.31 -0.54 -0.03
Max. Mx 5 -11.16 -845.78 1.03
Max. My 2 -11.14 -1.19 852.79
Max. Vy 5 17.13 -845.78 1.03
Max. Vx 8 17.28 0.85 -852.79
Max. Torque 9 0.63
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Sectio Elevation Component Condition Gov. Force Major Axis  Minor Axis
n ft Type Load Moment Moment
__No. - — : Comb. K kip-ft kip-f
L3 76.58 - Pole Max Tension 1 0.00 0.00 0.00
43.16
Max. Compression 14 -26.40 -0.80 -0.14
Max. Mx 5 -17.14 -1445.79 1.55
Max. My 8 -17.13 1.31 -1457.77
Max. Vy 5 19.70 -1445.79 1.55
Max. Vx 8 19.86 1.31 -1457.77
Max. Torque 9 0.71
L4 43.16-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -39.88 -1.25 -0.40
Max. Mx 5 -28.86 -2492.68 2.26
Max. My 8 -28.86 1.95 -2512.01
Max. Vy 5 23.16 -2492.68 2.26
Max. Vx 8 23.31 1.95 -2512.01
Max. Torque 9 0.83
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
o ) ~ Comb, g R
Pole Max. Vert 21 39.88 0.00 -5.51
Max. H, 11 28.88 23.14 -0.02
Max. H, 2 28.88 -0.02 23.28
Max. My 2 2511.81 -0.02 23.28
Max. M, 5 249268 -23.14 0.02
Max. Torsion 9 0.83 11.58 -20.17
Min. Vert 1 28.88 0.00 0.00
Min. H, 5 28.88 -23.14 0.02
Min. H, 8 28.88 0.02 -23.28
Min. My 8 -2512.01 0.02 -23.28
Min. M, 11 -2491.87 23.14 -0.02
Min. Torsion 3 -0.83 -11.58 2017
Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
_ K K K kipht __ kipf __ kipft
Dead Only 28.88 0.00 0.00 0.10 -0.39 0.00
Dead+Wind 0 deg - No lce 28.88 0.02 -23.28 -2511.81 -2.75 0.70
Dead+Wind 30 deg - No lce 28.88 11.58 -20.17 -2176.47 -1248.55 0.83
Dead+Wind 60 deg - No lce 28.88 20.04 -11.66 -1257.93 -2159.93 0.74
Dead+Wind 90 deg - No lce 28.88 23.14 -0.02 -2.26 -2492.68 0.45
Dead+Wind 120 deg - No lce 28.88 20.03 11.63 1254.05 -2157.60 0.03
Dead+Wind 150 deg - No Ice 28.88 11.55 20.16 2174.33 -1244.48 -0.39
Dead+Wind 180 deg - No Ice 28.88 -0.02 23.28 2512.01 1.95 -0.71
Dead+Wind 210 deg - No lce 28.88 -11.58 2017 2176.66 1247.75 -0.83
Dead+Wind 240 deg - No lce 28.88 -20.04 11.66 1258.11 2159.13 -0.74
Dead+Wind 270 deg - No lce 28.88 -23.14 0.02 245 2491.87 -0.44
Dead+Wind 300 deg - No Ice 28.88 -20.03 -11.63 -1253.85 2156.79 -0.03
Dead+Wind 330 deg - No lce 28.88 -11.55 -20.16 -2174.13 1243.68 0.39
Dead+Ice+Temp 39.88 0.00 0.00 0.40 -1.25 -0.00
Dead+Wind 0 39.88 0.00 -5.51 -623.66 -1.82 0.20
deg+lce+Temp
Dead+Wind 30 39.88 2.74 -4.77 -540.29 -311.22 0.24
deg+lce+Temp
Dead+Wind 60 39.88 4.74 -2.76 -312.04 -537.59 0.22
deg+lce+Temp
Dead+Wind 90 39.88 5.47 -0.00 -0.07 -620.27 0.14
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Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
S K K K kip-ft kip-ft Kip-ft.
Dead+Wind 120 39.88 4.73 2.75 312.03 -537.10 0.02
deg+lce+Temp
Dead+Wind 150 39.88 2,73 4.77 540.63 -310.38 -0.10
deg+lce+Temp
Dead+Wind 180 39.88 -0.00 5.51 624.48 -0.85 -0.20
degtice+Temp ;
Dead+Wind 210 39.88 -2.74 4.77 541.12 308.55 -0.24
degtlce+Temp
Dead+Wind 240 39.88 -4.74 2.76 312.87 534.91 -0.22
deg+lce+Temp
Dead+Wind 270 39.88 -5.47 0.00 0.90 617.59 -0.14
degtlce+Temp .
Dead+Wind 300 39.88 -4.73 -2.75 -311.21 534.43 -0.02
degtlce+Temp
Dead+Wind 330 39.88 -2.73 -4.77 -539.81 307.71 0.10
deg+tlce+Temp
Dead+Wind 0 deg - Service 28.88 0.01 -8.06 -870.48 -1.22 0.25
Dead+Wind 30 deg - Service 28.88 4.01 -6.98 -754.25 -432.99 0.29
Dead+Wind 60 deg - Service 28.88 6.94 -4.03 -435.90 -748.84 0.26
Dead+Wind 90 deg - Service 28.88 8.01 -0.01 -0.72 -864.15 0.16
Dead+Wind 120 deg - 28.88 6.93 4.02 434.68 -748.03 0.01
Service
Dead+Wind 150 deg - 28.88 4.00 6.97 753.63 -431.57 -0.14
Service
Dead+Wind 180 deg - 28.88 -0.01 8.06 870.67 0.41 -0.25
Service
Dead+Wind 210 deg - 28.88 -4.01 6.98 754.45 43217 -0.29
Service
Dead+Wind 240 deg - 28.88 -6.94 4.03 436.09 748.03 -0.26
Service
Dead+Wind 270 deg - 28.88 -8.01 0.01 0.91 863.34 -0.16
Service
Dead+Wind 300 deg - 28.88 -6.93 -4.02 -434.49 747.21 -0.01
Service
Dead-+Wind 330 deg - 28.88 -4.00 -6.97 -753.44 430.76 0.13
Service

Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
Comb. - K K K K K K —

1 0.00 -28.88 0.00 0.00 28.88 0.00 0.000%
2 0.02 -28.88 -23.28 -0.02 28.88 23.28 0.000%
3 11.58 -28.88 -20.17 -11.58 28.88 20.17 0.000%
4 20.04 -28.88 -11.66 -20.04 28.88 11.66 0.000%
5 23.14 -28.88 -0.02 -23.14 28.88 0.02 0.000%
6 20.03 -28.88 11.63 -20.03 28.88 -11.63 0.000%
7 11.55 -28.88 20.16 -11.55 28.88 -20.16 0.000%
8 -0.02 -28.88 23.28 0.02 28.88 -23.28 0.000%
9 -11.58 -28.88 20.17 11.58 28.88 -20.17 0.000%
10 -20.04 -28.88 11.66 20.04 28.88 -11.66 0.000%
11 -23.14 -28.88 0.02 23.14 28.88 -0.02 0.000%
12 -20.03 -28.88 -11.63 20.03 28.88 11.63 0.000%
13 -11.55 -28.88 -20.16 11.55 28.88 20.16 0.000%
14 0.00 -39.88 0.00 0.00 39.88 0.00 0.000%
15 0.00 -39.88 -5.51 -0.00 39.88 5.51 0.000%
16 2.74 -39.88 -4.77 -2.74 39.88 4.77 0.000%
17 4.74 -39.88 -2.76 -4.74 39.88 2.76 0.000%
18 5.47 -39.88 -0.00 - -5.47 39.88 0.00 0.000%
19 4.73 -39.88 2.75 -4.73 39.88 -2.75 0.000%
20 2,73 -39.88 477 -2.73 39.88 -4.77 0.000%
21 -0.00 -39.88 5.51 0.00 39.88 -5.51 0.000%
22 -2.74 -39.88 4,77 274 39.88 -4.77 0.000%
23 -4.74 -39.88 2.76 4.74 39.88 -2.76 0.000%
24 -5.47 -30.88 0.00 5.47 39.88 -0.00 0.000%
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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
25 -4,73 -39.88 -2.75 4.73 39.88 275 0.000%
26 -2.73 -39.88 -A.77 2,73 39.88 477 0.000%
27 0.01 -28.88 -8.06 -0.01 28.88 8.06 0.000%
28 4.01 -28.88 -6.98 -4.01 28.88 6.98 0.000%
29 6.94 -28.88 -4.03 -6.94 28.88 4.03 0.000%
30 8.01 -28.88 -0.01 -8.01 28.88 0.01 0.000%
31 6.93 -28.88 4.02 -6.93 28.88 -4.02 0.000%
32 4.00 -28.88 6.97 -4.00 28.88 -6.97 0.000%
33 -0.01 -28.88 8.06 0.01 28.88 -8.06 0.000%
34 -4.01 -28.88 6.98 4.01 28.88 -6.98 0.000%
35 -6.94 -28.88 4.03 6.94 28.88 -4.03 0.000%
36 -8.01 -28.88 0.01 8.01 28.88 -0.01 0.000%
37 -6.93 -28.88 -4.02 ¢ 6.93 28.88 4.02 0.000%
38 -4.00  -28.88 -6.97 ~4.00 2888  6.97 0.000%

Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles __ Tolerance Tolerance

1 Yes 4 0.00000001 0.00000001
Yes 4 0.00000001 0.00062153

3 Yes 5 0.00000001 0.00094029
4 Yes 5 0.00000001 0.00091205
5 Yes 4 0.00000001 0.00040272
6 Yes 5 0.00000001 0.00092299
7 Yes 5 0.00000001 0.00092792
8 Yes 4 0.00000001 0.00051229
9 Yes 5 0.00000001 0.00091074
10 Yes 5 0.00000001 0.00093779
11 Yes 4 0.00000001 0.00050056
12 Yes 5 0.00000001 0.00091938
13 Yes 5 0.00000001 0.00091564
14 Yes 4 0.00000001 0.00000001
15 Yes 5 0.00000001 0.00023639
16 Yes 5 0.00000001 0.00031012
17 Yes 5 0.00000001 0.00030660
18 Yes 5 0.00000001 0.00023511
19 Yes 5 0.00000001 0.00030744
20 Yes 5 0.00000001 0.00030858
21 Yes 5 0.00000001 0.00023657
22 Yes 5 0.00000001 0.00030588
23 Yes 5 0.00000001 0.00030770
24 Yes 5 0.00000001 0.00023390
25 Yes 5 0.00000001 0.00030501
26 Yes 5 0.00000001 0.00030555
27 Yes 4 0.00000001 0.00013429
28 Yes 5 0.00000001 0.00008235
29 Yes 5 0.00000001 0.00007699
30 Yes 4 0.00000001 0.00011081
31 Yes 5 0.00000001 0.00007907
32 Yes 5 0.00000001 0.00008014
33 Yes 4 0.00000001 0.00012838
34 Yes 5 0.00000001 0.00007680
35 Yes 5 0.00000001 0.00008163
36 Yes 4 0.00000001 0.00011553
37 Yes 5 0.00000001 0.00007829
38 Yes 5 0.00000001 0.00007775

Compression Checks
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Pole Design Data |
“Section Elevation Size L - Ly Klir Fa A Actual Allow. Ratio
No. P P, P
ft ft ft ki i’ K K Pa
T L1 150-112.08  TP26.59x18x0.1875  37.92  0.00 0.0 39.000 15.1965 626  592.66  0.011
(M
L2  112.08-76.58 TP34.14x25.3474x0.3125 39.33  0.00 0.0 39.000 324816 -11.14  1266.78  0.009
(2)
L3 76.58 - 43.16 TP40.97x32.4352x0.3125 3825  0.00 0.0 39.000 39.0723 -17.43  1523.82  0.011
(3)
L4 43.16-0 (4) TP50x39.0798x0.375 4883  0.00 0.0 39.000 59.0662 -28.86  2303.58  0.013
Pole Bending Design Data
Section Elevation Size Actual  Actual  Allow. Ratio Actual  Actual  Allow. Ratio
No. M, fie Fiyx fux M, Fry Fy foy
ft B - kip-ft kesi _ __ksf For _k_:'g:ft_ ksi ksi Fay
L1 150-112.08  TP26.59x18x0.1875 303.68 38038 39000 0875 0.00 0000 39.000 0.000
(1)
L2 112.08 - TP34.14x25.3474x0.3125 852.79 39.053 39.000 1.001 000 0000 39.000 0.000
76.58 (2) '
L3  76.58-43.16 TP40.97x32.4352x0.3125 1457.7 46.063 39.000 1.181 0.00  0.000 39.000 0.000
(3 7
L4 43.16-0 (4) TP50x39.0798x0.375  2512.0 41664 39.000 1.068 000  0.000 39.000 0.000
1
| Pole Shear Design Data
Section Elevation Size Actual  Actual Allow. Ratio Actual Actual Allow.  Ratio
No. 14 fv F v fv T fvl Fvl fvl
ot - K ks ksi E kipft  ksi  ksi  TE,
L1 150 - 112.08 TP26.59x18x0.1875 1459 0960 26.000 0.074 045 0.027 26.000 0.001
(1
L2 112.08-  TP34.14x25.3474x0.3125 17.28 0532 26.000 0,041 051 0.011  26.000 0.000
76.58 (2)
L3 76.58 -43.16 TP40.97x32.4352x0.3125 19.86  0.508 26.000 0.039 059  0.009 26.000 0.000
(3)
L4 43.16-0 (4) TP50x39.0798x0.375 23.31  0.395 26.000 0.030 0.71 0.006 26,000 0.000
| Pole Interaction Design Data
“Section  Elevation Ratio Ratio  Ratio  Ratio Ratio Comb. Allow.  Criteria
No. P Fox foy fu fu Stress Stress
ft P, For Foy F, Fu Ratio Ratio B
L1 150 -(} )12.08 0.011 0.975 0.000 0.074 0.001 o.‘9/87 1,333 H1-3vT V.
L2 112.08 - 0.009 1.001 0.000 0.041 0.000 1.011 1.333
76.58 (2) M4
L3 76.58(5 )43.16 0.011 1.181 0.000 0.039 0.000 1,‘1/93 1.333 W13V
L4 43.16-0(4)  0.013 1.068 0.000 0.030 0.000 1.31 1.333 H1-3evT V.
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Section Capacity Table

Section
No.
L1
L2
L3
L4

Elevation

150 -112.08
112.08 - 76.58
76.58 -43.16

43.16-0

Component
Type
Pole
Pole
Pole
Pole

tnxTower Report - version 6.1.4.1

TP26.59x18x0.1875
TP34.14x25.3474x0.3125
TP40.97x32.4352x0.3125

TP50x39.0798x0.375

Critical P
Element K
1 -6.26
2 -11.14
3 -17.13
4 -28.86

SF ;'Pa//ow %

K Capacity
790.02 74.1
1688.62 75.8
2031.25 89.5
3070.67 81.1

Summary

Pole (L3) 89.5
RATING= 895

Pass
Fail
Pass
Pass
Pass
Pass

Pass
Pass
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APPENDIX B
BASE LEVEL DRAWING
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(PROPOSED)

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

18) 1-5/8" TO 128 FT LEVEL

M 2" CONDUI)
1) 3/8" TO 140 FT LEVEL
7/16" TO 140 FT LEVEL

12) T«\w.._a:n:.
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APPENDIX C
ADDITIONAL CALCULATIONS
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Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

Site Data Reactions
BU# 876383 Moment:| 2512  |[ft-kips
Site Name: Clinton/Anderson's Property Axial: 29 kips
App #: 211234 Rev#1 Shear: 23 kips
| Pole Manufacturer:| — Other |
Anchor Rod Data [If No stiffeners, Criteria: l AISC ASD |<-Only Applcable to Unstiffened Cases
Qty: 12
Diam: 2.25 in
Rod Material:| A615-J Anchor Rod Results Stiffened
Stirength (Fu): 100 ksi Maximum Rod Tension: 167.9 Kips Service, ASD
Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle: 59 in Anchor Rod Stress Ratio: 86.1% Pass
Plate Data
Diam: 65 in Base Plate Results Flexural Check Stiffened
Thick: 1.756 in Base Plate Stress: 53.8 ksi Service, ASD
Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75*Fy*ASIF
Single-Rod B-eft]  13.22 |in Base Plate Stress Ratio: 89.8% Pass Y.L. Length:
N/A, Roark
Stiffener Data (Welding at both sides)
Config: 3 N Stiffener Results
Weld Type: Both Horizontal Weld : 46.2% Pass
Groove Depth: 0.5 in Vertical Weld: 30.8% Pass
Groove Angle: 45 degrees Plate Flex+Shear, fb/Fb+(fv/Fv)*2: 5.8% Pass
Fillet H. Weld: 0.5 in Plate Tension+Shear, ft/Ft+(fv/Fv)*2: 27.7% Pass
Fillet V. Weld: 0.375 lin Plate Comp. (AISC Bracket): 29.3% Pass
Width: 6 in
Height: 18 in Pole Results
Thick: 1.25 in Pole Punching Shear Check: 8.3% Pass

Notch: 0.75 in
Grade: 50 ksi

Weld str.: 70 ksi
Clear Space
between 6 in

Stiffeners (b):

Pole Data

Diam: 50 in
Thick: 0.375 |in . [
Grade: 65 ksi

# of Sides: 18 “0" IF Round
Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

Stress Increase Factor
ASIF:] 1.333 |

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

CClplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 1/16/2014



Version 2.1
Aw i Rev. Date: 10.01.2013

} MP - SQUARE PIER AND PAD - INDIVIDUAL Designed by: JF
Project: BU876383
Sit(—i' Clinton/Anderson's Propert FOUNDATION ANALYSIS Checked by : EP
' e TIA-222-F Date: 1.16.14
1.0 FOUNDATION GEOMETRY & MATERIALS: o P
Lag= Length of footing (parallel to wind direction) WINE tnx
Lpier= Length/Diameter of pier |::>
g ! M nx
Drg= Depth of footing T &
Degi™ Depth of soil above footing i [
Dey= Height of pier above soil grade line ', 4
Bﬂg= Width of footing (perpendicular to wind direction) < - —
Peonc™ Concrete density ‘4 ;:-“ -I—-
Aﬂg = Bearing area of spread footing i Dwster
Vig = Volume of spread footing (does not include piers) . = -
Dyer = Depth (height) of pier D NPT i R N i.v4)
Aer = Cross-sectional area of pier fig LA -
i o ¥ e o +
Lﬁg = 24.5ft Bftg = Lftg =24.51t Lpier = 6.5ft
D, := 0.5ft ® Square Pier L pier
(" Round Pier L
Dyoip := 2ft i3
Dy, = 3ft Peonc := 150-pcf SECTION
2
Aftg = Lftg'Bftg = 600.25 ft s
a® & - [
3 - L] b -
Vig = Agg Dy = 1800.75 ft ©a .
I .
Dpier = Dggit + Dege = 2.51t : T o2
WIND o P “a
2 . 2 " { \" e al
Aieri= |(Lpier)” if R =1 = 4205 1¢ |::> =V, - B
» ¥ .\_j “ . fig
2 CIRECTIZN | a a s
ﬂ.(Lpie ) o <
: 4
otherwise = .
o a 4 < -
3 < R . -
. u o ° -
2.0 SOIL PARAMETERS: ° a - i B 3
Data obtained from Geotechnical report:
Dyaer=  Depth of water table below soil grade line = L
Dregloct™ Depth of soil below grade line that is neglected pier
Vsoil™ Moist density of soil g L
o= Angle of friction of soil ftg
Kp = Passive earth pressure coefficient
brg allow™ Allowable gross bearing capacity of soil PI_AN
FOS = Factor of Safety for cohesion =—u
FOS,= Factor of Safely for lateral bearing
y= Coefficient of friction - concrete & soil (sand)
c= Cohesion (clay)
Dyyater := Oft [V Check here if Groundwater is not present Dyeglect = 3.25f
¢ = 30deg 2 FOS,,; = 2.0 "
K, = (tan(45-deg + %D =3.00 W=10.33
Ysoit := 120pef c:= 0-psf If ¢ is unknown, use 0
qbrg_a]]ﬂw = 10000psf FOScoh =1.0
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3.0 LOADS:
Load combinations based on TIA-222-F (1.0D + 1.0W):

P= Unactored downward load from tnxTower (1.0D + 1.0W)
V= Unfactored shear from tnxTower (1.0W)
M= Unfactored tower moment from tnxTower (1.0D)

P = 29-kip

V= 23:kip

M := 2512 kip-fi

P'cone_pier™ Density of concrete pier considering ground water depth
P'conc g™ Density of concrete footing considering ground water depth
WTﬁQ= Weight of footing, including piers

P'conc_pier = 150-pef

P'conc_fig = 150-pef

WT, == Peone
4.0 ANALYSIS

4.1 BEARING CHECK:
Considering 1.0D+1.0W TIA-222-F Load Combination:

pier'Dext + plconc:J)ier'Apier'Dsoil + p'conc_ftg’vﬂg = 285.96-kip

Mye=  Overtuming moment due to wind

P= Axial dead load, self-weight of footing, and weight of soil directly above footing
epg™ Eccentricity in the direction of the wind (Lﬂg)

Apnin™ Minimum bearing pressure duse to applied loads

Amax= Maximum bearing pressure due to applied loads

Moyer i= M + V:(Dpier + Diyg) = 2638.5-kip-ft

Piot i= P+ [WTgg + Ysoit(Ang = Apier) Dsoil] = 448.88-kip

M s L
Cprg = ——— = 5.88 1t — - 408ft —£ = 12251t
tot 6 2
( L P 6-M G
ft ft
Qmin -= if| € S—g, o = Lif| e 2 —i,"NO GOOD" ,0-psf | | = 0:-psf
min brg 6 ' LeoB brg D)
fig Pfig g’ Litg
i L P 6-M Ly,
ol e S N it eprg 2 —2, "NO GOOD"
max brg 6  LosB 5 brg 5
g™ e Bftg'Lftg

Qbrg_allow = 10000- psf

if(1.10-Gorg allow > Gmaxs"OK" ,"NO GOOD" ) = "OK"
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Qimax

Qbrg_allow

=19.2:%




4.2 OVERTURNING CHECK:
Considering 1.0D+1,0W Load Combination with Factor of Safety (FS) = 1.5 per TIA-222-F, Sect. 7.2.4.5:

Lbrg = Length of soil bearing area due to applied factored loads
Y'soil = Density of soil above top of footing considering ground water depth
WT 4= Weight of soil centered over centroid of footing (A)

WT = Weight of soil extending beyond sides of the half of the footing in uplift "tension” (B )

WT,3= Weight of soil extending beyond back edge of footing (C + D)

Veoh = Vertical shear resistance due to soil cohesion above "non-bearing” portion of footing

Msis=  Resisting moment due to axial dead load, footing self-weight and weight of soil above footing and extending beyond top of footing at ¢°

€oT = Chrg = 5.8811 |

Lpg = 2451t
Lg

L - : g _ '
M8 _ 4081t Lyrg = |Lag if eor < : =19.12-ft

6 i §

- a
3-(—% - eOT) otherwise

Qunin = 0-psf 2 g

Qmax = 1917-psf
FY‘soil = 120-pef

WTsoill = W'soil'(Aftg B Apier)DsoiI = 133.92-kip

A WIND

DIRECTION
Wi, = |0kip if (Litg — Lirg) < O-t = 1.49-kip

. 2 .
v soil'[(Lftg = Lbrg)'DsoiI 'tan(d)):' otherwise

Bx2

Dftg Dsoil

WTgi, = |0-kip if (Lftg = Loeg) < O-ft = 3.61-kip

By, 2
Af'soil‘('Ttg'Dsoilz'tan(d)) + ;'Dsoil3'tall(¢)2) otherwise

C Dx2

Veon= |0kip-ft if (Lgg — Ligg) < 0-ft

L .
[ brg .
——  W2(rf. ~ LoVl Le — —21| 4+ Bp,-La.|-D...; otherwise
[Z-Foscoh) I: ( ftg brg) ( ftg 2 ) ftg ﬂg:l soil

Ex2

F

Lﬁg Lﬂg + Lbrg .
M egist = I:P + (WTSOH1 + WTﬁg)]~7 + (WTsoﬂz)- = . + (WTsoi]3)~ Lpg + + Vgon = 5621-kip-ft

Dsoi]'tan(d)))

Myer = 2638.5-kip-ft

Mresist =213
over
if] 110255 ) 5 0K "NO GOOD" | = "OK” 1.5-Mgy :
o 0 A = . Yover .
over ’ ’ ——— = T70.4-%|
resist
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4.3 SLIDING RESISTANCE CHECK:
Considering 1.0D+1.0W Load Combination with Factor of Safety (FS) = 1.5 per TIA-222-F:

Aat_allow = Allowable lateral bearing capacity of soil
Rs_tat brg™ Nominal soil resistance to bearing
Rs_1at_siiding™ Nominal soil resistance to sliding
Rg= Total nominal soil resistance to resist sliding (bearing + sliding)
Rs allow™ Allowable strength of soil to resist sliding
o KpY'soil_pier 130 psf KpY'soil_ig 180 psf

lat_alj fer = = . Qiat all fig = ————————— = e

R FOS), ft = RS FOS, ft
2
Dsoi] 'Lpier Dﬁg .
Rs 1at_brg = dlat_allow_pier’ 5 + Qat_allow_fig’| | Psoil + 5 ‘Dpg B | + (2'6'\} Kp)'(Dsoil'Lpier + thg'Bftg) = 48.6-kip
Lateral Bearing - Soil Pressure (sand) Lateral Bearing - Cohesion (clay)

Rs_lat_sliding = (p‘)(P + WTsoill) + c'[Aﬂg + 2‘(thg'Lffg):| = 57-kip

Lateral Sliding " Lateral Siding
Friction (sand) Cohesion (clay)

Rs_allow = Rs_lat_brg + Rs_]at_s]iding = 105.67-kip

V = 23-kip
Rs_al]ow = 459
R .
if(uo-ﬁilﬂ > 1.5,"OK" ,"NO GOOD") = "OK" RER AP
v Rs_all_low
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5.0 CONCRETE DESIGN (ACI 318-05):

Load Combinations from TIA-222-F (1.0D + 1.0W) factored to meet ACI 318-05 load combination (1.2D + 1.6W):

d= Distance from extreme -compression fiber to center of longitudinal reinforcement

No_rebar= Number of longitudinal reinforcement at steel depth "d" in direction of wind
Size_rebar = (#) size of longitudinal reinforcement at steel depth "d" in direction of wind

diag = Diameter of single longitudinal reinforcement (in?) at steel depth "d" in direction of wind
Ag= Total area of longitudinal reinforcement at steel depth "d" in direction of wind
fy = Specified yield strength of reinforcement (psi)
fe= Specified compressive strength of concrete (psi)
Moyer= Overturning moment due to wind
P& Axial dead load, self-weight of footing, and weight of soil directly above footing
ey Eccentricity in the direction of the wind (Lgg) caused by ultimate loads
Lorgut = Length of soil bearing area due to applied factored loads
AQy_min™ Minimum bearing pressure due to factored loads
Ay max= Maximum bearing pressure due to factored loads
= 33:in

No_rebar := 40
Size rebar:= 8

diag = 1.000-in A = No_rebar (dias)z-

ENY

f, := 60000- psi

f.:= 4000.psi

My over = 1.6M + 1.6:V+(Dyie; + Dpyg) = 4222:kip-ft

Py jor i= 12:P + 12 WTpy + Yioir-(Apg — Avpier)Dsoit| = 539-kip

Pyt = 1.2-P = 35:kip

= 31.42-in2

1.6-Moyer = 4222-Kip-ft

1.2-Pyy = 539-kip

M f Lg,
eyl i= ——— = 7.841t —£ 4081t — 12251t
Pu_‘tot 2
. Ltig
Lbrg_ult = Lﬁg if Cuit < T = 13.24 1t
Lg
3-(—2—g - eu]t) otherwise
Ly, P 6-M Lg
Q. min = if| Cgie < —65 - “-]t;“ - “"’”’,if(euu > Tg,"No GOOD" ,O-psf) = 0-psf
fig' Pty B fig' Liig
[ Lg, P 6-M Ly 2P
Qu o 1= if] €t € —2, ——m 4 — 2% if| ey = —2, "NO GOOD" = = 3322.psf
- 6 Lﬁg'Bftg Bo.L 2 Lﬂg
ﬂg- ftg 3.Bﬁg. T = eult
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5.1 DESIGN FOR FLEXURAL (ONE-WAY) SHEAR:
Load Combinations from TIA-222-F (1.0D + 1.0W) factored to meet ACI 318-05 load combination (1.2D + 1.6W).

¢, Shear resistance factor (ACI 318-05, Sect. 9.3.1)
X4= Distance from the edge of the footing to the critical section for flexural shear
A= Bearing pressure at critical section for flexural shear due to factored loads
V= Ultimate factored flexural (one-way) shear force due to factored loads
V= Nominal strength of concrete to resist flexura! (one-way) shear (ACI 318-05, Section 11.3.1.1)
$,Vo=  Design strength of concrete to resist flexural (one-way) shear
¢, = 0.75
Lg L,
g ier
X| = — = == d=6251t
2 2
(qu_max . qugmin)'(Lbrg_ult - x])
Ax1 = + Qu min = 1753 pst
Lbrgﬁult
Ay _max Brg Lorg unt .
V= |— 2g S Ly <X = 389-kip
Qu_max + 9x1 .
———— | By X otherwise
2 £

Vey = 2:d-Bpg[fopsi = 1227 kip

by Ve = 920-kip

if(1.10-, Vg1 > Vy,"OK" ,"NO GOOD" ) = "OK"

Vi

k7

el

=42.2-%

5.2 DESIGN FOR PUNCHING {TWO-WAY) SHEAR:
Load Combinations from TIA-222-F (1.0D + 1.0W) factored to meet ACI 318-05 load combination (1.2D + 1.6W):

Shear resistance factor (ACI 318-05, Sect. 9.3.2.3 -see flexural (one-way) shear section above for value)

Distance from the edge of the footing to the critical section for punching shear corresponding to the smaller bearing pressure
Distance from the edge of the footing to the critical section for punching shear commesponding to the larger bearing pressure
Smaller bearing pressure at critical section for punching shear due to factored loads

Larger bearing pressure at critical section for punching shear due to factored loads

Ultimate factored punching (two-way) shear force due to factored loads

Perimeter of critical section for punching shear

Nominal strength of concrete to resist punching (two-way) shear (ACI 318-05, Section 11.12.2)

Design strength of concrete to resist punching (two-way) shear

Lﬁ, L. +d
= T” = 16871t Lirg uit = 13.24 ft
Ll Lowrd o

= '(Lbrg_ult - XZB) = 813-psf

2
qmax
doa= | T ‘(Lbrg_ult - XzA) = —=527-psf
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Vo= ||if R=1

dx2A  dx2B 2
Py — (_—2—)‘(Lpier + d) it Lirg ult 2 X24

P, otherwise

if R#1

4x2A T 9x2B 2(my .
Py — ('2—)'(Lpier + d) (Z) if Lbrg_ullt 2 X2A

P, otherwise

boi= |4-(Lyer +d) if R=1 =371t

1'|'-(Lpier + d) otherwise
Ve = 4-d-b0-,,fc-psi = 3707-kip
by Ve = 2780-kip

if(1.10-¢, Vg > Vi, "OK" ,"NO GOOD" ) = "OK"
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5.3 DESIGN FOR FLEXURE:

Load Combinations from TIA-222-F (1.0D + 1.0W) factored to meet ACl 318-05 load combination (1.2D + 1.6W):

X= Distance from the edge of the footing to the critical section for flexure comesponding to the smaller bearing pressure

qF Smaller bearing pressure at critical section for flexure due to factored loads

M= Ultimate factored moment on footing pad due to factored loads

p= Ratio of Ag to bd

By = Factor relating depth of equivalent rectangular compressive stress block to neutral axis depth (ACI 318-05, Sect. 10.2.7.3)
o= Flexural resistance factor (ACl 318-05, Sect. 9.3.2.3)

M= Nominal strength of concrete footing pad to resist flexure

oM= Design strength of concrete footing pad to resist flexure

A= Total area of longitudinal reinforcement at steel depth "d" in direction of wind

Ay = Total area of longitudinal reinforcement in direction of wind (assumes A  at top and bottom of footing pad)

A

st_min =

(qu_max = qu_lnin)'(Lbrgfult - Xf)

Minimum area of longitudinal reinforcement required in direction of wind (ACI 318-05, Sect. 7.12.2.1)

qQf = + Qmnin = 1063pSf

Lbrgﬁull

q ‘Bag-Lirg ul Lrg uit | . .
M, = [—“-“’”—grg*—“t)-[xr-—'sk"—l if Lygg i <Xp = 2549-kip-ft

2

(‘It"Bng)'xfz + (th_mns‘Bng - quﬂg)'(xf)z

otherwise

2 3

p = —— = 0.0032

By
B; = 0.85
dr= 0.9

Agf,

a;= ——— = 1.8%-in

0.856,Bgg

M, = As-fy.(d - %) = 5036-kip-ft

drM, = 4532-kip-ft
if (1.10-¢#M, > M,,"OK" ,"NO GOOD" ) = "OK"

5.3.1 FLEXURAL MINIMUM STEEL CHECK:

As= 31.42~in2
: 2 . 4
Ag mini= |0-in if oM, 2 E'Mu
otherwise
200-]3“3-([

——— if f, < 4444.psi
r)"
(psi)
3.1 psi-Bp,d
3ffepsi Bagd if £
()

if(Ag > Ag_min,"OK" ,"NO GOOD" ) = "OK"

> 4444.psi
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u

= 56.2.-%

(bf' Mn

— 0.00-in

5.3.2 TEMPERATURE MINIMUM STEEL CHECK:

Ay i= 2-A, = 62.83-in°
Agt min = 0.0018-Bpg Dy, = 19.05.in”

if(Agt > Ag_min, "OK" ,"NO GOOD" ) = "OK"
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Designed by: JF
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TIA-222-F Date: 1.16.14
1.0 FOUNDATION GEOMETRY & MATERIALS: - P
WIND inx
Lp, = 2451t B, =24.5ft  Lye = 651t Elf>
me
Dy, = 31t Dyyip = 2 fi Dey = 0.5t CIRECTION Vinx
]
ext
Pier = "Square" K === 3
—] 4 iy TILI
szil ke
: g ] - D‘;'.‘stE!'
d = 33-in No_rebar = 40 Size_rebar = § 1
P < .
Fi o £ o
fy, = 60000-psi o = 4000-psi Df'tg T o o -'%
2.0 SOIL PARAMETERS: LT
pier
¢ = 30-deg K =3.00 i |
L #q
Ysoil = 120-pef  p = 0.35 ¢ = 0.psf
SECTION
Groundwater = "Not Present"
a" 8, T " B3
Qorg_allow = 10000-pst ° N * a >
. e Tl
: : .
WIND 2 e, ta
3.0 LOADS: |:I> i (= WV, 1 |g
Load combinations based on TIA-222-F (1.0D + 1.0W): * fig
CIREC TIZH a 5—:/ pA .
P = 29-kip
% =T, a9 R <
V = 23.kip i’ < s BX
P “a “ a o <
M = 2512-kip-ft —— —%
L cier
. T N »
PLAN
4.0 ANALYSIS RESULTS:
APPLIED ALLOWABLE CHECK
4.1 BEARING: Bypp = 1917-psf Beap = 10000-psf B% = 19.2-%
4.2 OVERTURNING: Mgpp = 2639-kip-ft Meqp = 3747-kip-ft M% = 70.4-%
4.3 SLIDING: Vapp = 23-kip Veap = 70-kip V% = 32.6-%
5.1 FLEXURAL (ONE-WAY) SHEAR: Vlgpp = 389-kip Vlggp = 920-kip V1% = 42.2.%
5.2 PUNCHING (TWO-WAY) SHEAR: V2qpp = 35-kip V24 = 2780-kip V2% = 1.3:%
53 PAD FLEXURE: Fapp = 2549-kip-ft Feap = 4532-kip-ft F% = 56.2-%
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