RObi n Son . ?: 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

August 27,2015

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
1455 Forbes Street, East Hartford, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 111-foot level of the existing 131-foot tower at 1455 Forbes Street in East
Hartford, Connecticut (the “Property”). The tower is owned by Crown Castle (“Crown”). The
Council approved Cellco’s use of this tower in 1991. Cellco now intends to replace 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 level on the tower. Cellco also
intends to replace six (6) existing remote radio heads (“RRHs”) with six (6) newer model RRHs
and install three (3) additional RRHs and two (2) HYBRIFLEX™ fiber optic antenna cables.
Included in Attachment 1 are specifications for Cellco’s 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 Marcia A. Leclerc, Mayor of the
Town of East Hartford. A copy of this letter is also being sent to Jessie Handel, the owner of the
Property and Crown, the owner of the tower.

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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1. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s replacement antennas and RRIIs will be located on its existing platform
at the 111-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.

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

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

5r 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).

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:
Marcia A. Leclerc, East Hartford Mayor
Jessie Handel
Crown Castle
Tim Parks
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Product Specitications

SBNHH-1D65B
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Andrew® Tri-band Antenna, 698-896 and 2x 1695-2360 MHz, 65° horizontal

beamwidth, internal RET. Both high bands share the same electrical tilt.
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Electrical Specifications
Frequency Band, MHz
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» Interleaved dipole technology providing for attractive, low wind load mechanical
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1695-1880 1850-1990 1920-2180 2300-2360

Gain, dBi 14.9 14.7 17.7

Beamwidth, Horizontal, degrees 68 66 69

Beamwidth, Vertical, degrees 12.1 10.7 5.6

Beam Tilt, degrees 0-14 0-14 0-7

USLS, dB 14 13 15

Front-to-Back Ratio at 180°, dB 27 29 28

CPR at Boresight, dB 20 23 20

CPR at Sector, dB 14 10 12

Isolation, dB 25 25 25

Isolation, Intersystem, dB 30 30 30

VSWR | Return Loss, dB 1.5 | 14.0 1.5 14.0 1.5 ] 14.0

PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153

Input Power per Port, maximum, watts 350 350 350

Polarization +45° +45° +45°

Impedance 50 ohm 50 ohm 50 ohm

Electrical Specifications, BASTA*

Frequency Band, MHz 698-806 806-896

Gain by all Beam Tilts, average, dBi 14.5 14.3 17.4

Gain by all Beam Tilts Tolerance, dB +0.5 +0.8 +0.4

0°]| 14.6 0°] 14.5 0°]17.4

Gain by Beam Tilt, average, dBi 7°]14.6 7091 14.4 3°|17.5
14°] 14,2 14°]13.6 7°117.4

Beamwidth, Horizontal Tolerance, degrees +2.2 +3.4 +2

Beamwidth, Vertical Tolerance, degrees 0.8 +1 +0.3

USLS, dB 16 14 16

Front-to-Back Total Power at 180° + 30°, dB 25 26 27

CPR at Boresight, dB 22 23 21

CPR at Sector, dB 13 11 16

17.9
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* 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.

General Specifications

Antenna Brand

Antenna Type

Band

Brand

Operating Frequency Band
Performance Note

Andrew®

DualPol® multiband with internal RET
Multiband

DualPol® | Teletilt®

1695 - 2360 MHz | 698 ~ 896 MHz

Outdoor usage

©2015 CommScope, Inc. Al righis reserved. All trademarks identified by ® or ™ are registered trademorks, respectively, of CommScope
All specifications are subject o change without notice. See www.commscope.com for the most current information. Revised: June 22, 2015
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Product Specifications

SBNHH-1D65B

Mechanical Specifications

Color

Lightning Protection
Radiator Material

Radome Material

Reflector Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, total
Wind Loading, maximum

Wind Speed, maximum

Dimensions

Depth
Length
width

Net Weight

COMMSCOPE

( POWERED BY (HDIIW- J

Light gray

dc Ground

Aluminum | Low loss circuit board
Fiberglass, UV resistant

Aluminum

7-16 DIN Female

Bottom

6

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

241.4km/h | 150.0 mph

181.0 mm | 7.1in
1851.0 mm | 72.9in
301.0mm | 11.9in
18.4kg | 40.61b

Remote Electrical Tilt (RET) Information

Input Voltage

Power Consumption, idle state, maximum

10-30 Vdc
2.0wW

Power Consumption, normal conditions, maximum 13.0 W

Protocol

RET Interface

RET Interface, quantity
RET System

3GPP/AISG 2.0 (Multi-RET)

8-pin DIN Female | 8-pin DIN Male
1 female | 1 male

Teletilt®

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

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

IS0 9001:2008 Designed, manufactured and/or distributed under this quality management system

® o

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

©2015 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: June 22, 2015 July 16, 2015



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.

. Supporting LTE in 700 MHz band (700U, 3GPP band 13)
e  LTE 2Tx or 4Tx MIMO (SW switchable)

. Output power: Up to 2x60W or 4x30W

. 10MHz LTE carrier with 4Rx Diversity

e  Convection-cooled (fan-less)

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

BEMEFITS

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 caverage thanks to 4Rx diversity capability and best in class Rx sensitivity
Flexible mounting options: Pole or Wall

4x30W with 4T4R
or
2x60W with 2T4R

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

.-.......................................................A]cate].Lucent @



TECHNICAL SPECIFICATIONS

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

2x60W or 4x30W (by SW)
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550 x 305 x 230 (21.6” x 12.0” x 9") (with solar shield)
38 (with solar shield)
25 (57.2) {(with solar shield)
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3GPP 36.141 / 3GPP 36.113 / GR-1089-CORE / GR-3108-CORE / UL 60950-1 / FCC Part 27
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www.alcatel-lucent.com Alcatel. LucenL Alcatel-Lucent and the Alcatel-Lucent
logo are rademarks of Alcatel-Lucenl. All other trademarks are the property of their

pective owners. The i ion p dis SuchCl lo change withoul nolice
Alcalel-Lucent assumes no responsibility for i ined herein
Copyright © 2014 Alcatel-Lucent. All Rights Reserved

ALCATEL-LUCENT DATA SHEET REV0.2 — JUNE 2014
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ALCATEL-LUCENT
WIRELESS PRODUCT DATASHEET
RRH2X60-AWS FOR BAND 4 APPLICATIONS

The Alcatel-Lucent RRH2x60-AWS is a high power, small form factor Remote Radio Head operating in
the AWS frequency band (3GPP Band 4) for LTE technology. It is designed with an eco-efficient
approach, providing operators with the means to achieve high quality and high capacity coverage
with minimum site requirements and efficient operation.
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A distributed Node B expands the
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 a Node B to be
installed separately, within the same
site or several kilometers apart.

The Alcatel-Lucent RRH2x60-AWS is
linked to the BBU by an optical-
fiber connection carrying downlink
and uplink digital radio signals
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AT THE SPEED OF IDEAS™

along with operations, administration
and maintenance (OA&M)
information.

SUPERIOR RF PERFORMANCE

The Alcatel-Lucent RRH2x60-AWS
integrates all the latest technologies.
This allows to offer best-in-class
characteristics.

It delivers an outstanding 120 watts
of total RF power thanks to its two
transmit RF paths of 60 W each.

It is ideally suited to support multiple-
input multiple-output (MIMO) 2x2
operation.

It includes four RF receivers to
natively  support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2x2MIMO 2x60
W for the downlink.

It supports multiple discontinuous LTE
carriers within an instantaneous
bandwidth of 45 MHz corresponding
to the entire AWS B4 spectrum.

The latest generation  power
amplifiers (PA) used in this product
achieve high efficiency (>40%),
resulting in improved power
consumption figures.

OPTIMIZED TCO

The Alcatel-Lucent RRH2x60-AWS is
designed to make available all the
benefits of a distributed Node B, with
excellent RF characteristics, with low
capital expenditures (CAPEX) and low
operating expenditures (OPEX).

The Alcatel-Lucent RRH2x60-AWS
is a very cost-effective solution to
deploy LTE MIMO.

EASY INSTALLATION

The RRH2x60-AWS includes a
reversible mounting bracket which
allows for ease of installation
behind an antenna, or on a rooftop
knee wall while providing easy
access to the mid body RF
connectors.

The limited space available in some
sites may prevent the installation of
traditional  single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent RRH2x60-AWS installation,
providing more flexible site
selection and improved network
quality along with greatly reduced
installation time and costs.

The Alcatel-Lucent RRH2x60-AWS
is a zero-footprint solution and is
convection cooled without fans for

silent operation, simplifying
negotiations with site property
owners and minimizing

environmental impacts.

Installation can easily be done by a
single person as the Alcatel-Lucent
RRH2x60-AWS is compact and
weighs about 20 kg, eliminating the
need for a crane to hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
day.

Alcatel-Lucent @



Macro

FEATURES

o RRH2x60-AWS integrates two power
amplifiers of 60W rating (at each
antenna connector)

e Support multiple carriers over the
entire 3GPP band 4

» RRH2x60-AWS is optimized for LTE
operation

* RRH2x60-AWS is a very compact and
lightweight product

o Advanced power management
techniques are embedded to provide
power savings, such as PA bias control

TECHNICAL SPECIFICATIONS

Antenna

RF Feedar
Radio

Digital

Backhaul

RRH for space-constrained cell sites

BENEFITS

¢ MIMO LTE operation with only one
single unit per sector

o Improved uplink coverage with built-
in 4-way receive diversity capability

e RRH can be mounted close to the
antenna, eliminating nearly all losses
in RF cables and thus reducing power
consumption by 50% compared to
conventional solutions

o Distributed configurations provide
easily deployable and cost-effective
solutions, near zero footprint and

Distributed

silent solutions, with minimum impact
on the neighborhood, which ease the
deployment

RETA and TMA support without
additional hardware thanks to the
AISG v2.0 port and the integrated
Bias-Tees. Bias-Tees support AISG
DC supply and signaling.

Specifications listed are hardware capabilities. Some capabilities depend on support in a specific software release or future

release.

Dimensions and weights

o HxWxD : 510x285x186mm
(27 | with solar shield)

e Weight : 20 kg (44 Ibs)

Electrical Data

e Power Supply : -48V DC (-40.5 to -
57V)

o Power Consumption (ETSI average
traffic load reference) : 250W @2x60W

RF Characteristics

e Frequency band: 1710-1755, UL /
2110-2155 MHz, DL (3GPP band 4)

e Output power: 2x60W at antenna
connectors

e Technology supported: LTE

¢ Instantaneous bandwidth: 45 MHz

o Rx diversity: 2-way and 4-way uplink
reception

e Typical sensitivity without Rx diversity:
-105 dBm for LTE

Connectivity

e Two CPRI optical ports for
daisychaining and up to six RRHs per
fiber

e Type of optical fiber: Single-Mode
(SM) and Multi-Mode (MM) SFPs

e Optical fiber length: up to 500m using
MM fiber, up to 20km using SM fiber

e TMA/RETA : AISG 2.0 (R5485
connector and internal Bias-Tee)

¢ Six external alarms

s Surge protection for all external ports
(DC and RF)

Environmental specifications

e Operating temperature: -40°C to
55°C including solar load

e Operating relative humidity: 8% to
100%

¢ Environmental Conditions : ETS 300
019-1-4 class 4.1E

o Ingress Protection : IEC 60529 IP65

e Acoustic Noise : Noiseless (natural
convection cooling)

Safety and Regulatory Data
e EMC: 3GPP 25113, EN 301 489-1, EN

301 489-23, GR 1089, GR 3108, OET-
65

» Safety : IEC60950-1, EN 60825-1, UL,

ANSI/NFPA 70, CAN/CSA-C22.2

¢ Regulatory : FCC Part 15 Class B, CE

Mark — European Directive :

2002/95/EC (ROHS);
2002/96/EC (WEEE); 1999/5/EC
(R&TTE)

o Health : EN 50385

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 © 2012 Alcatel-Lucent. All rights reserved. M2012X0000(X (March)
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HYBRIFLEX™ RRH Hylrid Feeder Cabling Solution, 1-5/8,

108U8S8118

Si'ﬂéj‘;ﬁ}]:D.C]é-l Fiber

RFS’ HYBRIFLEX Remote Radio Head (RRH) hybrid feeder cabling solution combines
optical fiber and DC pawer far RRHs in a single lightweight aluminum corrugated
cable, making it the world's most innovative solution for RRH deployments.

It was developed to 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 for and cost of cable grounding. HYBRIFLEX
combines optical fiber (multi-mode or single-mode) and power in a single corrugated
cable. It ehiminates the need for junction boxes and can connect multiple RRHs with a
single feeder. Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable.

orized and on-site options are available.
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Outer Conductor Armor.  Corrugated Aluminum [rmim finy) 46.511.83)
lacket: Polyethylene, PE [mm (inj] 50.3 (1.98)
UV-Protection Individual and External Jackat Yes
| o
| : s
Weight, Apgroximate kg/m (Ibfu] 1.91(1.30)
Minimum Bending Radius, Single Bending mm {in) 200 18)
Mirnmum Banding Radius, Repeated Bending mim fin} 500 {(20)
Recommended/Maximum Clamp Spacing m (fu] 10/1.2(3.25/4.0
= DC-Resistance Outer Conducior Armor [ey/km {©/1000fy] 068 (0.255)
z DC-Rasistarice Power Cable, 8 dmm* (GANWG] [SYkm (700G 2.1 (0.307)
5 : - .
k= Version Single-mods OMI3
g Quanuty, Fiber Count 16 (8 pairsi
= Core/Clad um 50/125
= Primary Coating (Acrylates urm 245
2 Buffer Diametsr, Nominal wmn 900
2 Secondary Protection, Jackes, Mominal mm fin}] 2.010.08)
= Minimumn Bending Radius mm (in)] ne{d.1)
a insertion Loss @ wavelengir 850nm dB/km 3.0
a Insertion Loss @ wavelength 1310nm clg/km 1.0
. Standards (Meets or exceeds) UL34-v0, UL16BR
=i RoHS Comphant
> !
ol 5 - y= Lt
= Size (Power) [mm (AWG]] 84 (8)
@' Quantity, Wire Count (Power) 16 (8 pairs)
g 2ze(Alarm) [mm _(AWG)] 0.3 (18)
3. Quantuty. Wire Count (Alarm) d (2 pairs)
=1 Type ; UV protecied
% Stands 19
5. Prmary lacket Diameter, Nominal Trmm finy] 5.8 (0.27)
2 Standards (Meets or exceeds) NFPA 130, ICEA 5-95-653
= UL Type XHHW-2, UL 44
o ! UL-LS Limitad Smoke, UL YW-1
2 | [EEE-383 (1974), IEEE1202/FT4
2 RoH5 Comphant
3, "
5. Installation Ternperature (*C °Fl -40 to0 +65 {-40 o149}
§ ~ Operation Temperature (] 400 1o 455 1-40 0149)
H31353-1-08U3-38J13
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Date: May 12, 2015

Timothy Howell Paul J-Ford and Company
Crown Castle : 250 E. Broad Street, Suite 600
3530 Toringdon Way Suite 300 Columbus, OH 43215
Charlotte, NC 28277 614.221.6679
jwoolley@pjfweb.com
Subject: Structural Modification Report
Carrier Designation: Verizon Wireless Co-Locate
Carrier Site Number: N/A
Carrier Site Name: Forbes St, CT
Crown Castle Designation: Crown Castle BU Number: 806376
Crown Castle Site Name: HRT 100 943239
Crown Castle JDE Job Number: 331940
Crown Castle Work Order Number: 1057339
Crown Castle Application Number: 293789 Rev. 0
Engineering Firm Designation: Paul J Ford and Company Project Number: 37515-1502.004.7700
Site Data: 1455 FORBES STREET, EAST HARTFORD, Hartford County, CT

Latitude 41° 43’ 53.3", Longitude -72° 36" 28"
131 Foot - Monopole Tower

Dear Timothy Howell,

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 784894, in
accordance with application 293789, revision 0.

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

LC4.7: Modified Structure w/ Existing + Reserved + Proposed Equipment Sufficient Capacity
Note: See Table | and Table Il for the proposed and existing/reserved loading, respectively.

The structural analysis was performed for this tower in accordance with the requirements of the 2005
Connecticut Building Code and the TIA/EIA-222-F Structural Standards for Steel Antenna Towers and Antenna
Supporting Structures using a fastest mile wind speed of 80 mph with no ice, 37.6 mph with 1.25 inch ice
thickness and 50 mph under service loads.

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 Paul J Ford and Company 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 a call.

) o
. . )
Respectfully submitted by: o 82“00 ';3?"0 A
st-"'&.- (,\;\lhx.q"'-? % Qﬂ//
SXP 44' A
SGIX apn G
“Woolley, E.|. M g*fg
Structural Designer Tl
‘é% No. PEN'22731
. .&’% ({Q.EN“Q
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1) INTRODUCTION

May 12, 2015
CCI BU No 806376
Page 3

This tower is a 131 ft Monopole tower designed by VALMONT in January of 1999. The tower was originally

designed for a wind speed of 90 mph per TIA/EIA-222-F.

2) ANALYSIS

CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of the 2005
Connecticut Building Code and the TIA/EIA-222-F Structural Standards for Steel Antenna Towers and Antenna
Supporting Structures using a fastest mile wind speed of 80 mph with no ice, 37.6 mph with 1.25 inch ice
thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

. Ce_nter Number Number| Feed
T::;t;a? Elelc:t?on o Maﬁttfz?:?:rer Antenna Model of_Feed _Lim_a Note
(ft) Antennas Lines |Size (in)
| o 3 alcatel lucent RRH2X60-AWS o
' | 1110 L3 alcatel lucent RRH2X60-PCS | | |
107.0 | ' 6 andrew SBNHH-1D65B | 2 | 158 | -
1 rfs celwave DB-T1-6Z-8AB-0Z | | |
107.0 3 alcatel lucent RRH2x60-700 | ! |

tnxTower Report - version 6.1.4.1
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131 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 4
Table 2 - Existing and Reserved Antenna and Cable Information
T::;tz?ts)’ ECIZC;:;‘oHr(‘f‘:) rﬂmﬁfazf Antenna Manufacturer Antenna Model I’: : er:tﬁ:‘:; ngez : I(.ii:)e Note
3 s APX18-20651_7S-C w/ Mount
128.0 128.0 Pipe 6 1-5/8 1
1 tower mounts Pipe Mount [PM 601-3]
| 3 ericsson R RRUS 11 B2 - . 2
| 3 ericsson RRUS-11 N
| 3 kathrein 800 10121 w/ Mount Pipe
121.0 121.0 3 kmw communications AM'X'C?\;IL?J}]GR;?S:RET W 1* 318
= 2* 3/4 1
6 techrologies LGP21401 6 | 114
1 raycap DC6-48-60-18-8F
1 tower mounts T-Arm Mount [TA 601-3]
2 . - DUAL BAND 800/1900 FULL
BAND MASTHEAD
| 6 | alcatel lucent RRH2X40-AWS 1 1
I antel BXA-171085-8CF-EDIN-2 1 1-1/4 3
o |1 | antel | BXA-185060/8CFx2
o 2 antel |  BXA-185090/8CF
3 antel BXA-70063/6CFx4
| 3 antel BXA-80063/4CF
‘ 1 rfs celwave DB-T1-6Z-8AB-0Z 12 1-5/8 1
70 6 [ rscewave FDIR6004/2C-3L
1 tower mounts Platform Mount (LP 101-1)
| 1000 | 3 alcatel lucent  |800MHz 2X50W RRH W/FILTER
i 3 alcatel lucent PCS 1900MHz 4x45W-65MHz
99.0 99.0 - - 1
1 tower mounts Side Arm Mount [SO 101-3]
98.0 3 alcatel lucent PCS 1900MHz 4x45W-65MHz
010 [ 2 [ andrew VHLP25-11 1
[ 2 N dragonwave HORIZON COMPACT
3  kathrein 840 10054
1 motorola TIMING 2000 1 112
97.0 | 3 rfs celwave APXVSPP18-C-A20 3 1174 |,
97.0 3 rfs celwave 1BC1900BB-1 g 51-/126
3 rfs celwave IBC1900HG-2A
e telec:rimii?cgations WIMAX DAP HEAD
1 tower mounts Platform Mount (LP 101-1)
3 etfesson ERICSSOIIIIA?JI:tﬂpIZZA B4P w/
87.0 87.0 . ericsson BRSSO et Pipe 112 1;;; 1
3 ericsson KRY 112 144/1
1 tower mounts T-Arm Mount [TA 702-3]

*Installed inside a 2" conduit.

Notes:

1)
2)
3

Existing Equipment
Reserved Equipment
Equipment to be Removed
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Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 5

3) ANALYSIS PROCEDURE

Table 3 - Documents Provided

Document Remarks Reference Source
4-GEOTECHNICAL REPORTS Dr. Welti, 11/11/91 B 262381 CCISITES
| 4-TOWER FOUNDATION Valmont, 10613-91 & 10614-91, | e '

! DRAWINGS/DESIGN/SPECS 11/30/91 R62363 CEISITES
4-TOWER MANUFACTURER
T DRAWINGS _Valmont, 1/22/91 26_2386 CCISITES
4-POST-MODIFICATION
) INSPECTION I TEP, 1271_51,2/?5/2013 3675451 . _CCISITES
4-POST-MODIFICATION
INSPEGTION TEP, 25676, 6/4/2014 5099148 CCISITES
4-TOWER EXTENSION DESIGN| Valmont, 10888-91, 8/8/2001 | 645113 | ccISITES

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

5) Monopole will be reinforced in conformance with the attached modification drawings.

This analysis may be affected if any assumptions are not valid or have been made in error. Paul J
Ford and Company should be notified to determine the effect on the structural integrity of the tower.
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131 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 6
4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)

Section | erevation (f) °°"T‘;’;2e"t Size goneall P SF*F('R‘;"W 5 a;ﬁciw Pass / Fail
L1 131-110 Pole TP15.525x10.525x0.1875 1 -1.99 | 481.40 401 |  Pass
L2 110-90 Pole TP20.528x15.525x0.25 2 -8.00 848.63 94.1 Pass
L3 | 90-845833 Pole TP21.883x20.528x0.4767 3 975 | 124887 | 797 Pass
L4 |845833-83 Pole TP22.2791x21.883x0.6243 4 -10.06 | 165517 | 64.1 Pass
L5 83 - 81 Pole TP22.7794x22.2791x0.3895 5 -10.36 | 140150 | 787 Pass

| L6 81-70 Pole TP25.531x22.7794x0.5101 6 -11.66 | 142383 | 93.0 Pass

| L7 |70-67.0833 " Pole TP25.7604x23.5102x0.4353 7 1337 | 177828 | 86.3 Pass

[ L8 67.0833 - Pole TP26.5107x25.7604x0.4313 | 8 | -13.93 | 181665 | 887 | Pass |

64.0833 B
L9 64.0833 - Pole TP27.2611x26.5107x0.4752 9 1452 | 194017 | 87.2 Pass

_ 61.0833 ) )

’ L10 61.5?9823- Pole TP27.6571x27.2611x0.6039 | 10 -14.89 | 201929 | 86.4 Pass

| 11 | 595-535 | Pole ITP2_9.1578x27‘6571x0.699”' 1" -16.49 | 232075 | 818 |  Pass

’ L12 53.5- Pole TP31.388x29.1578x0.6831 12 -18.96 | 243166 | 86.0 Pass

| 445833 B

‘ L13 445(?23- Pole TP32.4093x31.388x0.6692 13 2012 | 246596 | 88.2 Pass

[ L14 40.5 -39 Pole TP32.7844x32.4093x0.6987 | 14 2056 | 262392 | 84.2 Pass

|' L15 39-315 Pole TP34.0326x32.7844x0.7154 | 15 2291 | 279117 | 8.1 |  Pass

[ L16 | 315-255 Pole TP355312x34.0326x0.6073 | 16 | -24.62 | 288982 | 865 Pass

[ 117 | 255-235 Pole TP36.0307x35.5312x0.6534 | 17 -25.24 | 305493 | 832 Pass

| L18 [235-1875 Pole TP37.217x36.0307x0.5424 18 2559 | 287545 | 886 Pass

L9 18.75- Pole TP37.6333x37.217x0.6846 19 2658 | 349662 | 752 Pass

] 17.0833

| L20 [17.0833-13 Pole TP38.6531x37.6333x0.5929 | 20 2713 | 308184 | 859 Pass

L L21 13-10.5 Pole TP39.2775x38.6531x0.7508 | 21 ‘[ -28.37 | 3857.89 | 71.0 Pass

[ L22 10.5-0 Pole TP41.9x39.2775x0.5542 22 -29.30 | 2934.09 | 93.9 Pass

[ Summary

[ Pole (L2) | 94.1 Pass

! | RATING = 94.1 Pass
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131 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 7
Table 5 - Tower Component Stresses vs. Capacity
Notes Component Elevation (ft) % Capacity Pass / Fail
1 Anchor Rods 0 98.3 Pass
1 Base Plate 0 70.7 Pass
Base Foundation
1 Structural Steel 0 57.8 ) Pass
Base Foundation
L Soil Interaction g o0 FEss
! 1 | Flange Connection 110 31.3 | Pass
Structure Rating (max from all components) = 98.3%
Notes:
1) See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.

4.1) Recommendations

See attached modification drawings.
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APPENDIX A
TNXTOWER OUTPUT
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Page 9

Tower Input Data

There is a pole section.

This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
1) Tower is located in Hartford County, Connecticut.

2) Basic wind speed of 80 mph.

3) Nominal ice thickness of 1.2500 in.

4) Ice thickness is considered to increase with height.

5) Ice density of 56.00 pcf.

6) A wind speed of 38 mph is used in combination with ice.
7) Temperature drop of 50 °F.

8) Deflections calculated using a wind speed of 50 mph.

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

10) Pressures are calculated at each section.

11)
12)
not considered.

Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are

Options

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

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escaiate Ice

Always Use Max Kz

Use Special Wind Profile

Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg

2 L L

PP AP N NN

Use Diamond Inner Bracing (4 Sided)

Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks

Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas

SR Members Have Cut Ends

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
Use TIA-222-G Tension Splice
Capacity Exemption

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

V Consider Feedline Torque

Include Angle Block Shear Check
Poles

v Include Shear-Torsion Interaction

Always Use Sub-Critical Flow
Use Top Mounted Sockets

Tapered Pole Section Geometry

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

L1 131.0000- 21.0000 0.00 12 10.5250  15.5250 0.1875 0.7500 A572-65
110.0000 (65 ksi)

L2 110.0000- 20.0000 0.00 12 15.5250  20.5280 0.2500 1.0000 A572-65
90.0000 (65 ksi)

L3 90.0000- 5.4167 0.00 12 20.5280  21.8830 0.4767 1.9069 Reinf 47.52 ksi
84.5833 (48 ksi)

L4 84.5833- 1.5833 0.00 12 21.8830 22.2791 0.6243 2.4972 Reinf 47.54 ksi
83.0000 (48 ksi)

L5 83.0000- 2.0000 0.00 12 22.2791 22.7794 0.3895 1.5578 Reinf 62.41 ksi
81.0000 (62 ksi)

L6 81.0000- 11.0000 4.00 12 22.7794 255310 0.5101 2.0405 Reinf45.12 ksi
70.0000 (45 ksi)

L7 70.0000- 6.9167 0.00 12 23.5101  25.7604 0.4353 1.7411 Reinf 62.64 ksi
67.0833 (63 ksi)

L8 67.0833- 3.0000 0.00 12 25.7604  26.5107 0.4313 1.7250 Reinf 62.72 ksi
64.0833 (63 ksi)
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131 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 10
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness  Radius
ft ft ft Sides in in in in
L9 64.0833- 3.0000 0.00 12 26.5107  27.2611 0.4752 1.9007 Reinf 59.19 ksi
61.0833 (59 ksi)
L10 61.0833- 1.5833 0.00 12 27.2611  27.6571 0.6039 2.4158 Reinf 47.99 ksi
59.5000 (48 ksi)
L11 59.5000- 6.0000 0.00 12 27.6571  29.1578 0.6990 2.7960 Reinf 45.30 ksi
53.5000 (45 ksi)
L12 53.5000- 8.9167 0.00 12 29.1578  31.3880 0.6831 2.7322 Reinf 45.02 ksi
445833 (45 ksi)
L13 44.5833- 4.0833 0.00 12 31.3880  32.4093 0.6692 2.6768 Reinf 45.08 ksi
40.5000 (45 ksi)
L14 40.5000- 1.5000 0.00 12 32,4093  32.7844 0.6987 27946 Reinf 45.45 ksi
39.0000 (45 ksi)
L15 39.0000- 7.5000 0.00 12 32.7844  34.0326 0.7154 2.8616 Reinf 45.47 ksi
31.5000 (45 ksi)
L16 31.5000- 6.0000 0.00 12 34.0326  35.5311 0.6073 2.4290 Reinf 52.91 ksi
25.5000 (53 ksi)
L17 25.5000- 2.0000 0.00 12 35.5311  36.0307 0.6534 2.6134 Reinf 51.32 ksi
23.5000 (51 ksi)
L18 23.5000- 4.7500 0.00 12 36.0307 37.2170 0.5424 2.1698 Reinf 57.52 ksi
18.7500 (58 ksi)
L19 18.7500- 1.6667 0.00 12 37.2170  37.6333 0.6846 27382 Reinf 54.29 ksi
17.0833 (54 ksi)
L20 17.0833- 4.0833 0.00 12 37.6333  38.6531 0.5929 2.3716  Reinf 54.49 ksi
13.0000 (54 ksi)
L21 13.0000- 2.5000 0.00 12 38.6531  39.2775 0.7508 3.0032 Reinf 52.64 ksi
10.5000 (53 ksi)
L22 10.5000- 10.5000 12 39.2775  41.9000 0.5542 2.2167  Reinf 53.09 ksi
0.0000 (53 ksi)
Tapered Pole Properties
Section  Tip Dia. Area / r C I/C J w wrt
in in’ in* in in in® in* in
L1 10.8963 6.2413 85.1314 3.7008 5.4520 15.6148 1724993  3.0718 2.3182 12.364
16.0727 92600 278.0397 54908 8.0419 34,5737 563.3838  4.5575 3.6582 19.51
L2 16.0727 12.2964 366.2060 5.4684 8.0419 455370 742,0327 6.0519 3.4907 13.963
21.2521 16,3238 856.7561  7.2595 10.6335 80.5714 1736.0201 8.0341 4.8315 19.326
L3 21.2521  30.7795 1579.5432 7.1784 10.6335 148.5440 3200.5827 15.1487 4.2239 8.86
22,6549  32.8594 1921.8885 7.6634 11.3354 169.5476 3894.2672 16.1724 4.5870 9.622
L4 22.6549 42,7352 2465.1574 7.6106 11,3354 217.4744 4995.0772 21.0330 4.1915 6.714
23.0650 435314 2605.5216 7.7524 11.5405 2257710 5279.4932 21.4248 4.2977 6.884
L5 23.0650 27.4502 1678.8311 7.8365 11.5405 1454724 3401.7670 13.5102 4.9271 12.651
23.5829 28.0776 1796.5942 8.0156 11.7997 152.2576 3640.3869 13.8189 5.0611 12.996
L6 23.5829  36.5791 2315.4200 7.9724 11.7997 196.2270 4691.6686 18.0031 4.7377 9.288
26.4316  41.0990 3284.1419 8.9575 13,2251 248.3272 6654.5619 20.2277 5.4752 10.733
L7 25.6867 32.3410 2197.9556  8.2608 12.1783  180.4819 4453.6539 15.9173 5.1342 11.795
26.6691  35.4949 2905.7220 9.0664 13.3439 217.7570 5887.7806 17.4695 57373 13.181
L8 26.6691 35.1726 2880.2570 9.0678 13.3439 215.8487 5836.1815 17.3109 5.7480 13.329
27.4459  36.2146 3143.8891 9.3365 13.7326 228.9370 6370.3716 17.8237 5.9491 13.795
L9 27.4459  39.8356 3446.6018 9.3207 13.7326 250.9804 6983.7496 19.6059 5.8314 12.272
28.2227  40.9837 3753.2637 9.5893 141212 265.7887 7605.1298 20.1709 6.0325 12.695
L10 28.2227 51.8397 4701.9207 9.5432 14,1212 332.9682 9527.3660 25.5139 5.6874 9.417
28.6327 52.6099 4914.6000 9.6850 14.3264 343.0459 9958.3120 25.8930 5.7935 9.593
L11 28.6327 60.6767 5628.4056 9.6510 14.3264 392.8705 11404.675 29.8632 5.5388 7.924
7
30.1863 64.0544 6621.6606 10.1882  15.1037 438.4126 13417.279 31.5256 5.9410 8.499
6
L12 30.1863 62.6279 6481.4511 10.1939 151037 429.1295 13133.177 30.8235 5.9837 8.76
1
32.4952 67.5330 8126.7669 10.9924  16.2590 499.8330 16467.033 33.2377 6.5814 9.635
0
L13 32.4952 66.1935 7972.7619 10.9973  16.2590 490.3610 16154.977 32.5784 6.6185 9.89
2
33.5525 683942 8794.6991 11.3629 16.7880 523.8683 17820.444 33.6616 6.8922 10.299
7
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Section  Tip Dia. Area / r C I/C J 1/Q w w/t
in in’ in’ in in in® in* in’ in
L14 33.5525 71.3389 9156.3225 11.3524 16.7880 545.4089 18553.191 35.1108 6.8133 9.752
7

33.9409 72.1829 04851696 11.4867 16.9823 558.5315 19219.525 35.5262 6.9138 9.896
1
L15 33.9409 73.8748 0697.3684 11.4807 16.9823 571.0268 19649.497 36.3590 6.8689 9.601

4
35.2331 76.7501 10874.305 11.9276 17.6289 616.8460 22034.291 37.7741 7.2034 10.069
6 3

L16 352331  65.3591 93205944 11.9663 17.6289 5287116 18886.051 32.1678 7.4933 12.339
1
36.7846  68.2894 10631.250 125028  18.4051 577.6241 21541.794 33.6100 7.8949 13.001

0 8
L17 36.7846  73.3766 11393.082 12.4862 18.4051 619.0165 23085473 36.1137 7.7713 11.894
4 8

37.3017 744274 11889632 12.6651 18.6639 637.0396 24091618 36.6309 7.9052 12.099
1 1

L18 37.3017 61.9857 9964.2859 12.7048  18.6639 533.8807 20190.344 30.5075 8.2025 15.121
7

38.5299 64.0579 10997.373 13.1295 19.2784 570.4500 22283.660 31.5274 8.5204 15.708

5 3
L19 38.5209 80.5279 13717.977 13.0786  19.2784 711.5718 27796.342 39.6334 8.1395 11.89
7 0
38.9608 81.4455 14192.270 13.2276  19.4940 728.0311 28757.388 40.0850 8.2511 12.053
7 2
L20 38.9608 70.7152 12383.685 13.2605 19.4940 635.2548 25092.704 34.8039 8.4967 14.331
8 8
40.0167 72.6622 13434.994 13.6256  20.0223 671.0009 27222.941 35.7621 8.7701 14.792
6 5
L21 40.0167 91.6330 16802.320 13.5690 20.0223 839.1794 34046.055 45.0990 8.3469 11.117
0 7
40.6631 93.1425 17646.475 13.7926  20.3458 867.3294 35756.543 45.8419 8.5142 11.34
6 8
L22 40.6631 69.1003 13225.479 13.8630 20.3458 650.0361 26798.407 34.0090 9.0412 16.315
7 6
43.3781 73.7799 16098.577 14.8018 21.7042 741.7264 32620.082 36.3122 9.7440 17.583
4 3
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 ft in in in
L1 131.0000- 1 1 1
110.0000
L2 110.0000- 1 1 1
90.0000
1.3 90.0000- 1 1 1
84.5833
L4 84.5833- 1 1 1
83.0000
L5 83.0000- 1 1 1
81.0000
L6 81.0000- 1 1 1
70.0000
L7 70.0000- 1 1 1
67.0833
L8 67.0833- 1 1 1
64.0833
L9 64.0833- 1 1 1
61.0833
L10 61.0833- 1 1 1
59.5000
L11 59.5000- 1 1 1
53.5000
L12 53.5000- 1 1 1
44.5833
L13 44.5833- 1 1 1
40.5000
L14 40.5000- 1 1 1
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Tower Gusset Gusset  Gusset GradeAdjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Boit
(per face) A, Spacing Spacing
Diagonals  Horizontals
ft i in in in
39.0000
L15 39.0000- 1 1 1
31.5000
L16 31.5000- 1 1 1
25.5000
L17 25.5000- 1 1 1
23.5000
L18 23.5000- 1 1 1
18.7500
L19 18.7500- 1 1 1
17.0833
L20 17.0833- 1 1 1
13.0000
L21 13.0000- 1 1 1
10.5000
L22 10.5000- 1 1 1
0.0000

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow  Component Placement Total CrAa Weight
or Shield Type Number
Leg ft idlis plf
CR 50 1873(1-5/8") Cc No  CaAa (Out Of 128.0000 - 0.0000 2 No Ice 0.1980 0.83
Face) 1/2" Ice 0.2980 2.34
1" Ice 0.3980 4.47
2" Ice 0.5980 10.55
4" Ice 0.9980 30.05
CR 50 1873(1-5/8") c No CaAa (Out Of 128.0000 - 0.0000 4 No Ice 0.0000 0.83
Face) 1/2" Ice 0.0000 2.34
1" Ice 0.0000 4.47
2" Ice 0.0000 10.55
4" Ice 0.0000 30.05
LDF6-50A(1-1/4") o] No CaAa (Out Of 121.0000 - 0.0000 6 No Ice 0.0000 0.66
Face) 1/2" Ice 0.0000 1.91
1" Ice 0.0000 3.78
2" Ice 0.0000 9.33
4" Ice 0.0000 27.78
FB-L98B-002-75000( C No CaAa (Out Of 121.0000 - 0.0000 1 No lce 0.0000 0.06
3/8") Face) 1/2" Ice 0.0000 0.60
1" Ice 0.0000 1.76
2" lce 0.0000 5.91
4" Ice 0.0000 21.53
WR-VG86ST-BRD( c No  CaAa (Out Of 121.0000 - 0.0000 2 No Ice 0.0000 0.59
3/4) Face) 1/2" Ice 0.0000 1.37
1" Ice 0.0000 2.76
2" Ice 0.0000 7.37
4" Ice 0.0000 23.92
2" (Nominal) Conduit C No CaAa (Out Of 121.0000 - 0.0000 1 No Ice 0.2375 0.72
Face) 1/2" lce 0.3375 2.48
1" Ice 0.4375 4.84
2" Ice 0.6375 11.41
4" Ice 1.0375 31.87
HJ7-50A(1-5/8") C No Inside Pole  107.0000 - 0.0000 12 No Ice 0.0000 1.04
1/2" Ice 0.0000 1.04
1" lce 0.0000 1.04
2" Ice 0.0000 1.04
4" Ice 0.0000 1.04
HB158-1-08U8-S8J18( C No Inside Pole  107.0000 - 0.0000 2 No lce 0.0000 1.30
1-5/8) 1/2" Ice 0.0000 1.30
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Description Face Allow  Component Placement Total CaAn Weight
or Shield Type Number

Leg ft st plf

1" Ice 0.0000 1.30

2" Ice 0.0000 1.30

4" |ce 0.0000 1.30

ATCB-B01-005(5/16) C No CaAa (OutOf 97.0000 -0.0000 3 No Ice 0.0000 0.07

Face) 1/2" Ice 0.0000 0.57

1" Ice 0.0000 1.68

2" Ice 0.0000 5.73

4" Ice 0.0000 21.16

FSJ4-50B(1/2") o] No CaAa (Out Of 97.0000 - 0.0000 2 No Ice 0.0000 0.14

Face) 1/2" Ice 0.0000 0.76

1" Ice 0.0000 2.00

2" Ice 0.0000 6.30

4" Ice 0.0000 22.23

FSJ4-50B(1/2") Cc No CaAa (OutOf 97.0000 - 0.0000 1 No Ice 0.0000 0.14

Face) 1/2" lce 0.0000 0.76

1" Ice 0.0000 2.00

2" Ice 0.0000 6.30

4" Ice 0.0000 22.23

HB114-1-08U4-M5J(1 C No CaAa (Out Of 97.0000 - 0.0000 3 No Ice 0.0000 1.08

1/4") Face) 1/2" Ice 0.0000 2.33

1" Ice 0.0000 4.18

2" Ice 0.0000 9.73

4" Ice 0.0000 28.15

2" (Nominal) Conduit C No  CaAa (Out Of 97.0000 - 0.0000 2 No Ice 0.0000 0.72

Face) 1/2" Ice 0.0000 2.48

1" Ice 0.0000 4.84

2" lce 0.0000 11.41

4" ice 0.0000 31.87

LCF114-50J(1-1/4") c No CaAa (Out Of 87.0000 - 0.0000 12 No Ice 0.0000 0.70

Face) 1/2" ice 0.0000 1.97

1" Ice 0.0000 3.85

2" Ice 0.0000 9.45

4" Ice 0.0000 27.97

MLE Hybrid (o] No CaAa (Out Of 87.0000 - 0.0000 1 No Ice 0.0000 1.07

9Power/18Fiber RL 2( Face) 1/2" Ice 0.0000 2,37

1 5/8) 1" Ice 0.0000 4,28

2" Ice 0.0000 9.93

4" Ice 0.0000 28.56

A

1" Flat Reinforcement C No  CaAa (Out Of 20.5000 - 0.0000 1 No Ice 0.1667 0.00

Face) 1/2" Ice 0.2778 0.00

1" Ice 0.3889 0.00

2" Ice 0.6111 0.00

4" Ice 1.0556 0.00

3/4" Flat o No CaAa (Out Of 45.8333 - 15.8333 1 No Ice 0.1250 0.00

Reinforcement Face) 1/2" Ice 0.2361 0.00

1" Ice 0.3472 0.00

2" Ice 0.5694 0.00

4" Ice 1.0139 0.00

3/4" Flat o] No CaAa (Out Of 68.3333 -43.3333 1 No Ice 0.1250 0.00

Reinforcement Face) 1/2" Ice 0.2361 0.00

1" Ice 0.3472 0.00

2" Ice 0.5694 0.00

4" Ice 1.0139 0.00

3/4" Flat o No CaAa (Out Of 85.8333 -65.8333 1 No Ice 0.1250 0.00

Reinforcement Face) 1/2" Ice 0.2361 0.00

1" Ice 0.3472 0.00

2" Ice 0.5694 0.00

4" Ice 1.0139 0.00

1" Flat Reinforcement C No CaAa (Out Of 66.0000 - 0.0000 1 No Ice 0.1667 0.00

Face) 1/2" Ice 0.2778 0.00

1" lce 0.3889 0.00

2" Ice 0.6111 0.00

4" Ice 1.0556 0.00

1" Flat Reinforcement C No  CaAa (Out Of 91.5000 - 81.5000 1 No Ice 0.1667 0.00

Face) 1/2" Ice 0.2778 0.00

tnxTower Report - version 6.1.4.1



131 Ft Monopole Tower Structural Analysis

May 12, 2015

CCI BU No 806376

Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 14
Description Face Allow  Component Placement Total CrAn Weight
or Shield Type Number
Leg e/t pif
1" Ice 0.3889 0.00
2" Ice 0.6111 0.00
4" Ice 1.0556 0.00
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar A Cahn CaAn Weight
Sectio Elevation In Face Out Face
n ft lis ft f K
L1 131.0000- A 0.000 0.000 0.000 0.000 0.00
110.0000 B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 9.741 0.15
L2 110.0000- 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 12.920 0.51
L3 90.0000-84.5833 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 4.491 0.19
L4 84.5833-83.0000 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 1.465 0.06
L5 83.0000-81.0000 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 1.767 0.08
L6 81.0000-70.0000 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 8.344 0.45
L7 70.0000-67.0833 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 2.369 0.12
L8 67.0833-64.0833 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 2,751 0.12
L9 64.0833-61.0833 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 2.776 0.12
L10 61.0833-59.5000 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 1.465 0.06
L11 59.5000-53.5000 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 5.551 0.24
L12 53.5000-44.5833 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 8.406 0.36
L13 44.5833-40.5000 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 3.934 0.17
L14 40.5000-39.0000 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 1.388 0.06
L15 39.0000-31.5000 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 6.939 0.31
L16 31.5000-25.5000 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 5.551 0.24
L17 25.5000-23.5000 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 1.850 0.08
L18 23.5000-18.7500 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 4.686 0.19
L19 18.7500-17.0833 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 1.820 0.07
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Tower Tower Face Ar Ar CaAn CaAn Weight
Sectio Elevation In Face Out Face
n ft f i i K
L20 17.0833-13.0000 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 4.104 0.17
L21 13.0000-10.5000 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 2.417 0.10
L22 10.5000-0.0000 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 10.152 0.43
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CrAn CrAa Weight
Sectio Elevation or Thickness In Face QOut Face
n ft Leg in f f K
L1 131.0000- A 1.459 0.000 0.000 0.000 0.000 0.00
110.0000 B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 23.457 1.44
L2 110.0000- A 1.427 0.000 0.000 0.000 0.000 0.00
90.0000 B 0.000 0.000 0.000 0.000 0.00
(o] 0.000 0.000 0.000 30.521 2.65
L3 90.0000-84.5833 A 1.405 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 11.137 1.11
L4 84.5833-83.0000 A 1.398 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 3.776 0.39
L5 83.0000-81.0000 A 1.394 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 4.525 0.49
L6 81.0000-70.0000 A 1.380 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 20.827 2.67
L7 70.0000-67.0833 A 1.365 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 6.062 0.71
L8 67.0833-64.0833 A 1.357 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 7.055 0.71
L9 64.0833-61.0833 A 1.350 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 7.005 0.71
L10 61.0833-59.5000 A 1.344 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 3.687 0.37
L11 59.5000-53.5000 A 1.333 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 13.906 1.40
L12 53.5000-44.5833 A 1.311 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 20.976 2.03
L13 44.5833-40.5000 A 1.289 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 9.788 0.91
L14 40.5000-39.0000 A 1.278 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 3.390 0.33
L15 39.0000-31.5000 A 1.260 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 16.807 1.63
L16 31.5000-25.5000 A 1.250 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 13.384 1.29
L17 25.5000-23.5000 A 1.250 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 4.461 043
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Tower Tower Face Ice Ar A CaAn CaAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in s ff s K
L18 23.5000-18.7500 A 1.250 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 11.374 1.02
L19 18.7500-17.0833 A 1.250 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 4.459 0.36
L20 17.0833-13.0000 A 1.250 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 9.782 0.88
L21 13.0000-10.5000 A 1.250 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 5.681 0.54
L22 10.5000-0.0000 A 1.250 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 23.860 2.26
Feed Line Center of Pressure
Section Elevation CPx CPz CPx CP;
Ice Ice
ft in in in in
L1 131.0000- -0.4410 0.2546 -0.6719 0.3879
110.0000
L2 110.0000-90.0000 -0.5883 0.3396 -0.9146 0.5280
L3 90.0000-84.5833 -0.7337 0.4236 -1.1647 0.6724
L4 84.5833-83.0000 -0.7997 0.4617 -1.2788 0.7383
LS 83.0000-81.0000 -0.7801 0.4504 -1.2614 0.7283
L6 81.0000-70.0000 -0.7157 0.4132 -1.1969 0.6911
L7 70.0000-67.0833 -0.7620 0.4399 -1.2897 0.7446
L8 67.0833-64.0833 -0.8384 0.4841 -1.3990 0.8077
L9 64.0833-61.0833 -0.8506 0.4911 -1.4157 0.8173
L10 61.0833-59.5000 -0.8558 0.4941 -1.4299 0.8256
L11 59.5000-53.5000 -0.8641 0.4989 -1.4524 0.8386
L12 53.5000-44.5833 -0.8920 0.5150 -1.5147 0.8745
L13 44.5833-40.5000 -0.9182 0.5301 -1.5697 0.9063
L14 40.5000-39.0000 -0.8965 0.5176 -1.5368 0.8873
L15 39.0000-31.5000 -0.9021 0.5208 -1.5482 0.8938
L16 31.5000-25.5000 -0.9110 0.5260 -1.5736 0.9085
L17 25.5000-23.5000 -0.9172 0.5296 -1.5939 0.9203
L18 23.5000-18.7500 -0.9691 0.5595 -1.6800 0.9699
L19 18.7500-17.0833 -1.0506 0.6065 -1.8057 1.0425
L20 17.0833-13.0000 -0.9916 0.5725 -1.7098 0.9872
L21 13.0000-10.5000 -0.9678 0.5588 -1.6734 0.9662
L22 10.5000-0.0000 -0.9768 0.5639 -1.7029 0.9832
Discrete Tower Loads
Description Face Offset Offsets:  Azimuth Placement CrAn CaAa Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft lid K
ft o
ft
APX18-206517S-C w/ A FromFace 1.0000 0.00 128.0000 Nolce 5.1667 3.1653 0.03
Mount Pipe 0.00 172" 5.6182 3.6631 0.06
0.00 Ice 6.0772 4.1794 0.09
1"Ice 7.0173 5.2676 0.18
2"lce  9.1225 7.6662 0.46
4" lce
APX18-206517S-C w/ B From Face 1.0000 0.00 128.0000 Nolce 5.1667 3.1653 0.03
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Description Face Offset Offsets:  Azimuth Placement CaAn CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft g lig K
ﬂ e
ft
Mount Pipe 0.00 1/2" 5.6182 3.6631 0.06
0.00 Ice 6.0772 4.1794 0.09
1"lce 7.0173 5.2676 0.18
2"lce  9.1225 7.6662 0.46
4" Ice
APX18-206517S-C w/ C FromFace 1.0000 0.00 128.0000 Nolce 5.1667 3.1653 0.03
Mount Pipe 0.00 1/2" 5.6182 3.6631 0.06
0.00 Ice 6.0772 4.1794 0.09
1" lce 7.0173 5.2676 0.18
2"lce  9.1225 7.6662 0.46
4" Ice
Pipe Mount [PM 601-3] Cc None 0.00 128.0000 Nolce 4.3900 4.3900 0.20
1/2" 5.4800 5.4800 0.24
Ice 6.5700 6.5700 0.28
1"Ice  8.7500 8.7500 0.36
2"Ilce 13.1100 13.1100 0.53
4" Ice
AM-X-CD-16-65-00T-RET A From Leg  4.0000 0.00 121.0000 Nolce 8.4975 6.3042 0.07
w/ Mount Pipe 0.00 1/2" 9.1490 7.4790 0.14
0.00 Ice 9.7672 8.3676 0.21
1"lce 11.0311 10.1785 0.38
2"lce 13.6786  14.0237 0.87
4" Ice
AM-X-CD-16-65-00T-RET B FromLeg 4.0000 0.00 121.0000 Nolce 8.4975 6.3042 0.07
w/ Mount Pipe 0.00 1/2" 9.1490 7.4790 0.14
0.00 Ice 9.7672 8.3676 0.21
1"Ice 11.0311 10.1785 0.38
2"Ilce 13.6786 14,0237 0.87
4" Ice
AM-X-CD-16-65-00T-RET o From Leg  4.0000 0.00 121.0000 Nolce 84975 6.3042 0.07
w/ Mount Pipe 0.00 1/2" 9.1490 7.4790 0.14
0.00 Ice 9.7672 8.3676 0.21
1"Ilce 11.0311 10,1785 0.38
2"Ilce 13.6786  14.0237 0.87
4" Ice
800 10121 w/ Mount Pipe A From Leg  4.0000 0.00 121.0000 Nolce 6.0334 4.9479 0.07
0.00 1/2" 6.7136 6.0222 0.12
0.00 Ice 7.2991 6.8104 0.18
1"lce  8.4999 8.4586 0.32
2"lce 11.0444 12,1015 0.73
4" |ce
800 10121 w/ Mount Pipe B FromLeg 4.0000 0.00 121.0000 Nolce 6.0334 4,9479 0.07
0.00 1/2" 6.7136 6.0222 0.12
0.00 Ice 7.2991 6.8104 0.18
1"Ilce  8.4999 8.4586 0.32
2"Ice 11.0444 12,1015 0.73
4" Ice
800 10121 w/ Mount Pipe Cc FromlLeg 4.0000 0.00 121.0000 Nolce 6.0334 4.9479 0.07
0.00 1/2" 6.7136 6.0222 0.12
0.00 Ice 7.2991 6.8104 0.18
1"Ilce  8.4999 8.4586 0.32
2"Ilce 11.0444 12.1015 0.73
4" |Ice
RRUS-11 A FromLeg  4.0000 0.00 121.0000 Nolce 3.2486 1.3726 0.05
0.00 1/2" 3.4905 1.5510 0.07
0.00 Ice 3.7411 1.7380 0.09
1"Ice  4.2682 2.1381 0.15
2"Ice  5.4260 3.0418 0.31
4" Ice
RRUS-11 B FromLeg  4.0000 0.00 121.0000 Nolce 3.2486 1.3726 0.05
0.00 1/2" 3.4905 1.5510 0.07
0.00 Ice 3.7411 1.7380 0.09
1"Ice 4.2682 2.1381 0.15
2"Ice  5.4260 3.0418 0.31
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4" Ice
RRUS-11 c FromLeg 4.0000 0.00 121.0000 Nolice 3.2486 1.3726 0.05
0.00 1/2" 3.4905 1.5510 0.07
0.00 Ice 3.7411 1.7380 0.09
1"Ice  4.2682 2.1381 0.15
2"lce  5.4260 3.0418 0.31
4" Ice
(2) LGP21401 A FromLeg 4.0000 0.00 121.0000 Nolce 1.2880 0.3640 0.01
0.00 1/2" 1.4453 0.4785 0.02
0.00 Ice 1.6112 0.6017 0.03
1"Ice  1.9690 0.8739 0.05
2"lce  2.7882 1.5220 0.14
4" Ice
(2) LGP21401 B From Leg  4.0000 0.00 121.0000 Nolce 1.2880 0.3640 0.01
0.00 172" 1.4453 0.4785 0.02
0.00 Ice 1.6112 0.6017 0.03
1"lce  1.9690 0.8739 0.05
2"Ilce 2.7882 1.5220 0.14
4" Ice
(2) LGP21401 Cc FromLeg 4.0000 0.00 121.0000 Nolce 1.2880 0.3640 0.01
0.00 172" 1.4453 0.4785 0.02
0.00 Ice 1.6112 0.6017 0.03
1"Ilce  1.9690 0.8739 0.05
2"lce  2.7882 1.5220 0.14
4" Ice
DC6-48-60-18-8F A FromLeg 4.0000 0.00 121.0000 Nolce 1.4667 1.4667 0.02
0.00 1/2" 1.6667 1.6667 0.04
0.00 Ice 1.8778 1.8778 0.06
1"lce  2.3333 2.3333 0.1
2"lce  3.3778 3.3778 0.24
4" Ice
RRUS 11 B2 A FromLeg  4.0000 0.00 121.0000 Nolce 3.3056 1.3611 0.05
0.00 1/2" 3.5497 1.5404 0.07
0.00 Ice 3.8025 1.7284 0.10
1"lce  4.3340 2.1302 0.15
2"lce  5.5006 3.0377 0.31
4" Ice
RRUS 11 B2 B FromLeg 4.0000 0.00 121.0000 Nolce 3.3056 1.3611 0.05
0.00 1/2" 3.5497 1.5404 0.07
0.00 Ice 3.8025 1.7284 0.10
1"Ilce  4.3340 2.1302 0.15
2"lce  5.5006 3.0377 0.31
4" |ce
RRUS 11 B2 (o} FromLeg 4.0000 0.00 121.0000 Nolce 3.3056 1.3611 0.05
0.00 1/2" 3.5497 1.5404 0.07
0.00 Ice 3.8025 1.7284 0.10
1"lce  4.3340 2.1302 0.15
2"|ce  5.5006 3.0377 0.31
4" Ice
T-Arm Mount [TA 601-3] Cc None 0.00 121,0000 Nolce 10.9000 10.9000 0.73
1/2"  14.6500 14.6500 0.93
Ice 18.4000  18.4000 1.13
1"lce 259000 25,9000 1.52
2" |ce 40.9000  40.9000 2.32
4" |ce
BXA-80063/4CF A FromLeg 4.0000 0.00 107.0000 Nolce 5.1613 2.2482 0.01
0.00 172" 5.5455 2.5469 0.04
4.00 Ice 5.9382 2.8529 0.07
1"Ice  6.7497 3.4884 0.15
2"Ilce  8.4764 5.0414 0.36
4" lce
BXA-80063/4CF B FromLeg 4.0000 0.00 107.0000 Nolce 5.1613 2.2482 0.01
0.00 1/2" 5.5455 2.5469 0.04
4.00 Ice 5.9382 2.8529 0.07

tnxTower Report - version 6.1.4.1



May 12, 2015

131 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 19
Description Face Offset Offsets:  Azimuth Placement CaAa CaAn Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft ft ig K
ft e
ft
1"Ilce  6.7497 3.4884 0.15
2"lce  8.4764 5.0414 0.36
4" Ice
BXA-80063/4CF C Fromteg 4.0000 0.00 107.0000 Nolce 5.1613 2.2482 0.01
0.00 172" 5.5455 2.5469 0.04
4.00 Ice 5.9382 2.8529 0.07
1"Ilce  6.7497 3.4884 0.15
2"lce  8.4764 5.0414 0.36
4" lce
BXA-70063/6CFx4 A FromLeg  4.0000 0.00 107.0000 Nolce 7.7311 3.7554 0.02
0.00 1/2" 8.2682 4.1889 0.06
4.00 Ice 8.8140 4.6297 0.10
1"lce 9.9314 5.5335 0.22
2"Ilce 12.2699 7.4301 0.52
4" |Ice
BXA-70063/6CFx4 B FromLeg 4.0000 0.00 107.0000 Nolce 7.7311 3.7554 0.02
0.00 172" 8.2682 4.1889 0.06
4.00 Ice 8.8140 4.6297 0.10
1"lce  9.9314 5.5335 0.22
2"lce 12.2699 7.4301 0.52
4" |ce
BXA-70063/6CFx4 o FromLeg 4.0000 0.00 107.0000 Nolce 7.7311 3.7554 0.02
0.00 172" 8.2682 4.1889 0.06
4.00 Ice 8.8140 4.6297 0.10
1"Ice  9.9314 5.56335 0.22
2"lce 12.2699 7.4301 0.52
4" |ce
DB-T1-6Z-8AB-0Z o FromLeg  4.0000 0.00 107.0000 Nolce 5.6000 2.3333 0.04
0.00 1/2" 5.9154 2.5580 0.08
4.00 Ice 6.2395 2.7914 0.12
1"lce  6.9136 3.2840 0.21
2"lce  8.3654 4.3728 0.45
4" Ice
(2) FD9R6004/2C-3L A FromLeg 4.0000 0.00 107.0000 Nolce 0.3665 0.0846 0.00
0.00 172" 0.4506 0.1362 0.01
0.00 Ice 0.5433 0.1965 0.01
1"lce 0.7546 0.3430 0.02
2"Ilce  1.2808 0.7396 0.06
4" |ce
(2) FD9R6004/2C-3L B FromLeg 4.0000 0.00 107.0000 Nolce 0.3665 0.0846 0.00
0.00 172" 0.4506 0.1362 0.01
0.00 Ice 0.5433 0.1965 0.01
1"Ice  0.7546 0.3430 0.02
2"Ilce  1.2808 0.7396 0.06
4" |ce
(2) FD9R6004/2C-3L o] FromLeg 4.0000 0.00 107.0000 Nolce 0.3665 0.0846 0.00
0.00 1/2" 0.4506 0.1362 0.01
0.00 Ice 0.5433 0.1965 0.01
1"Ice 0.7546 0.3430 0.02
2"Ilce  1.2808 0.7396 0.06
4" |ce
(2) SBNHH-1D65B A FromLeg 4.0000 0.00 107.0000 Nolce 8.3994 5.3963 0.04
0.00 1/2" 8.9514 5.8529 0.09
4.00 Ice 9.5121 6.3169 0.15
1"Ice 10.6593 7.2671 0.28
2"Ilce 13.0574 9.4206 0.83
4" |ce
(2) SBNHH-1D65B B FromLeg 4.0000 0.00 107.0000 Nolce 8.3994 5.3963 0.04
0.00 172" 8.9514 5.8529 0.09
4.00 Ice 9.5121 6.3169 0.15
1"lce 10.6593 7.2671 0.28
2"Ilce 13.0574 9.4206 0.63
4" |ce
(2) SBNHH-1D65B o] FromLeg  4.0000 0.00 107.0000 Nolce 8.3994 5.3963 0.04
0.00 172" 8.9514 5.8529 0.09
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4.00 lce 9.5121 6.3169 0.15
1"Ice 10.6593 7.2671 0.28
2"Ice 13.0574 9.4206 0.63
4" Ice
RRH2X60-AWS A From Leg  4.0000 0.00 107.0000 Nolce 2.1904 1.4290 0.04
0.00 1/2" 2.3976 1.6109 0.06
4.00 Ice 2.6134 1.8015 0.08
1"Ilce 3.0710 2.2085 0.13
2"Ice  4.0899 3.1263 0.26
4" Ice
RRH2X60-AWS B From Leg  4.0000 0.00 107.0000 Nolce 2.1904 1.4290 0.04
0.00 1/2" 2.3976 1.6109 0.06
4.00 Ice 2.6134 1.8015 0.08
1"Ice  3.0710 2.2085 0.13
2"Ilce  4.0899 3.1263 0.26
4" Ice
RRH2X60-AWS C From Leg  4.0000 0.00 107.0000 Nolce 2.1904 1.4290 0.04
0.00 1/2" 2.3976 1.6109 0.06
4.00 Ice 26134 1.8015 0.08
1lce 3.0710 2.2085 0.13
2"Ilce  4.0899 3.1263 0.26
4" |ce
RRH2x60-700 A FromLeg 4.0000 0.00 107.0000 Nolce 3.9569 1.8157 0.06
0.00 1/2" 4.2724 2.0752 0.08
0.00 Ice 4.5965 2.3603 0.11
1"Ice 5.2705 2.9566 0.17
2"Ilce 6.7224 4.2529 0.35
4" Ice
RRH2x60-700 B FromLeg  4.0000 0.00 107.0000 Nolce 3.9569 1.8157 0.06
0.00 172" 4.2724 2.0752 0.08
0.00 Ice 4.5965 2.3603 0.11
1"Ice 5.2705 2.9566 0.17
2"Ice 6.7224 4.2529 0.35
4" Ice
RRH2x60-700 (o] FromLeg 4.0000 0.00 107.0000 Nolce 3.9569 1.8157 0.06
0.00 172" 42724 2.0752 0.08
0.00 Ice 4.5965 2.3603 0.11
1"Ice  5.2705 2.9566 0.17
2"lce 6.7224 4.2529 0.35
4" lce
RRH2X60-PCS A FromLeg 4.0000 0.00 107.0000 Nolce 2.5667 2.0106 0.06
0.00 1/2" 2.7914 2.2184 0.08
4.00 Ice 3.0247 2.4349 0.10
1"lce  3.5173 2.8938 0.16
2"Ice  4.6062 3.9152 0.31
4" Ice
RRH2X60-PCS B From Leg  4.0000 0.00 107.0000 Nolce 2.5667 2.0106 0.06
0.00 1/2" 2.7914 2.2184 0.08
4.00 Ice 3.0247 2.4349 0.10
1"Ice 3.5173 2.8938 0.16
2"Ice  4.6062 3.9152 0.31
4" Ice
RRH2X60-PCS C FromLeg 4.0000 0.00 107.0000 Nolce 2.5667 2.0106 0.06
0.00 1/2" 2.7914 2,2184 0.08
4.00 Ice 3.0247 2.4349 0.10
1"Ilce 3.5173 2.8938 0.16
2"Ilce  4.6062 3.9152 0.31
4" |ce
DB-T1-6Z-8AB-0Z B From Leg  4.0000 0.00 107.0000 Nolce 5.6000 2,3333 0.04
0.00 1/2" 5.9154 2.5580 0.08
4.00 Ice 6.2395 2.7914 0.12
1"Ice 6.9136 3.2840 0.21
2"Ilce  8.3654 43728 0.45
4" |ce
Platform Mount (LP 101-1) C None 0.00 107.0000 Nolce 36.2100 36.2100 1.50
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1/2"  42.8200 42.8200 2.30
Ice 494300 49.4300 3.10
1"Ilce 62.6500 62.6500 470
2"Ilce 89.0900 89.0900 7.89
4" Ice
800MHz 2X50W RRH A FromLeg 4.0000 0.00 99,0000 Nolce 2.4014 2.2536 0.06
W/FILTER 0.00 172" 2.6131 2.4602 0.09
1.00 Ice 2.8335 2.6753 0.11
1"lce  3.3002 3.1316 0.17
2"Ice  4.3372 4.1479 0.34
4" lce
800MHz 2X50W RRH B FromLeg 4.0000 0.00 99.0000 Nolce 2.4014 2.2536 0.06
W/FILTER 0.00 1/2" 2.6131 2.4602 0.09
1.00 Ice 2.8335 2.6753 0.11
1"lce  3.3002 3.1316 0.17
2"lce 4.3372 4.1479 0.34
4" Ice
800MHz 2X50W RRH C FromLeg 4.0000 0.00 99.0000 Nolce 24014 2.2536 0.06
W/FILTER 0.00 1/2" 2.6131 2.4602 0.09
1.00 Ice 2,8335 2.6753 0.1
1"lce  3.3002 3.1316 0.17
2"lce 4.3372 4.1479 0.34
4" Ice
PCS 1900MHz 4x45W- A FromLeg 4.0000 0.00 99.0000 Nolce 2.7087 2.6111 0.06
65MHz 0.00 1/2" 2.9477 2.8475 0.08
0.00 Ice 3.1953 3.0925 0.1
1"lce 3.7164 3.6084 0.17
2"lce  4.8623 4.7439 0.35
4" Ice
PCS 1900MHz 4x45W- B FromiLeg 4.0000 0.00 99.0000 No lce 2.7087 2.6111 0.06
65MHz 0.00 1/2" 2.9477 2.8475 0.08
0.00 Ice 3.1953 3.0925 0.1
1"Ilce 3.7164 3.6084 0.17
2"Ilce  4.8623 4.7439 0.35
4" Ice
PCS 1900MHz 4x45W- C From Leg  4.0000 0.00 99.0000 Nolce 2.7087 26111 0.06
65MHz 0.00 1/2" 2.9477 2.8475 0.08
0.00 Ice 3.1953 3.0925 0.11
1"lce 3.7164 3.6084 0.17
2"Ilce  4.8623 4.7439 0.35
4" Ice
PCS 1900MHz 4x45W- A FromLeg 4,0000 0.00 99.0000 Nolce 2.7087 2.6111 0.06
65MHz 0.00 1/2" 2.9477 2.8475 0.08
-1.00 Ice 3.1953 3.0925 0.1
1"lce 3.7164 3.6084 0.17
2"lce 4.8623 4.7439 0.35
4" ice
PCS 1900MHz 4x45W- B FromLeg 4.0000 0.00 99.0000 Nolce 2.7087 2.6111 0.06
65MHz 0.00 1/2" 2,9477 2.8475 0.08
-1.00 Ice 3.1953 3.0925 0.1
1"Ice 3.7164 3.6084 0.17
2"Ice  4.8623 4.7439 0.35
4" Ice
PCS 1900MHz 4x45W- C From Leg  4.0000 0.00 99.0000 Nolce 27087 2.6111 0.06
65MHz 0.00 1/2" 2.9477 2.8475 0.08
-1.00 Ice 3.1953 3.0925 0.11
1"Ice 3.7164 3.6084 0.17
2"lce  4.8623 4.7439 0.35
4" Ice
Side Arm Mount [SO 101- Cc None 0.00 99.0000 Nolce 7.5000 7.5000 0.25
3] 1/2" 8.9000 8.9000 0.33
Ice 10.3000  10.3000 0.41
1"Ice 13.1000 13.1000 0.58
2"Ice 18.7000  18.7000 0.90
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4" Ice
**Clearwire™
TIMING 2000 A FromFace 4.0000 0.00 97.0000 Nolce 0.1258 0.1258 0.00
0.00 172" 01771 0.1771 0.00
0.00 Ice 0.2370 0.2370 0.01
1"Ice 0.3827 0.3827 0.01
2"lce 0.7778 0.7778 0.05
4" Ice
840 10054 A FromFace 4.0000 0.00 97.0000 Nolce 5.1858 1.3611 0.04
0.00 172" 5.5447 1.6198 0.06
0.00 Ice 5.9122 1.8858 0.09
1"Ilce 6.6731 2.4401 0.16
2"Ilce  8.2987 3.7428 0.35
4" Ice
840 10054 B FromFace 4.0000 0.00 97.0000 Nolce 5.1858 1.3611 0.04
0.00 1/2" 5.5447 1.6198 0.06
0.00 Ice 5.9122 1.8858 0.09
1"Ice 6.6731 2.4401 0.16
2"Ilce  8.2987 3.7428 0.35
4" Ice
840 10054 C FromFace 4.0000 0.00 97.0000 Nolce 5.1858 1.3611 0.04
0.00 172" 5.5447 1.6198 0.06
0.00 Ice 5.9122 1.8858 0.09
1"lce 6.6731 2.4401 0.16
2"Ilce  8.2987 3.7428 0.35
4" Ice
WIMAX DAP HEAD A FromFace 4.0000 0.00 97.0000 Nolce 1.8044 0.7778 0.03
0.00 172" 1.9877 0.9182 0.04
0.00 lce 2.1795 1.0673 0.06
1"lce  2.5891 1.3914 0.09
2"Ilce  3.5121 2.1432 0.20
4" Ice
WIMAX DAP HEAD B  From Face 4.0000 0.00 97.0000 Nolce 1.8044 0.7778 0.03
0.00 172" 1.9877 0.9182 0.04
0.00 lce 2.1795 1.0673 0.06
1"lce  2.5891 1.3914 0.09
2"Ilce  3.5121 2.1432 0.20
4" Ice
WIMAX DAP HEAD C FromFace 4.0000 0.00 97.0000 Nolce 1.8044 0.7778 0.03
0.00 172" 1.9877 0.9182 0.04
0.00 Ice 2.1795 1.0673 0.06
1"lce  2.5891 1.3914 0.09
2"Ilce  3.5121 2.1432 0.20
4" Ice
HORIZON COMPACT B  From Face 4.0000 0.00 97.0000 No ice  0.8409 0.4295 0.01
0.00 172" 0.9658 0.5249 0.02
4.00 Ice 1.0993 0.6289 0.03
1"lce  1.3922 0.8629 0.05
2"Ilce  2.0819 1.4345 0.12
4" Ice
HORIZON COMPACT C FromFace 4.0000 0.00 97.0000 No lce  0.8409 0.4295 0.01
0.00 172" 0.9658 0.5249 0.02
4.00 Ice 1.0993 0.6289 0.03
1"lce  1.3922 0.8629 0.05
2"lce  2.0819 1.4345 0.12
4" lce
**Sprint*™*
APXVSPP18-C-A20 A FromFace 4.0000 0.00 97.0000 Nolce 8.2600 5.2833 0.06
0.00 172" 8.8075 5.7360 0.11
0.00 Ice 9.3636 6.1960 0.16
1"lce 10.5017 7.1383 0.29
2"lce 12.8817 9.2728 0.63
4" |ce
APXVSPP18-C-A20 B  FromFace 4.0000 0.00 97.0000 Nolce 8.2600 5.2833 0.06
0.00 1/2" 8.8075 5.7360 0.11
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0.00 Ice 9.3636 6.1960 0.16

1"lce 10.5017 7.1383 0.29
2"lce 12.8817 9.2728 0.63

4" Ice
APXVSPP18-C-A20 C FromFace 4.0000 0.00 97.0000 Nolce 8.2600 5.2833 0.06
0.00 1/2" 8.8075 5.7360 0.1
0.00 Ice 9.3636 6.1960 0.16

1"lce 10.5017 7.1383 0.29
2"1ce 12.8817 9.2728 0.63

4" |ce
IBC1900HG-2A A From Face 4.0000 0.00 97.0000 Nolce 1.1270 0.5329 0.02
0.00 1/2" 1.2726 0.6471 0.03
0.00 Ice 1.4269 0.7699 0.04

1"lce  1.7613 1.0415 0.06
2"lce  2.5339 1.6883 0.15

4" Ice
IBC1900HG-2A B From Face 4.0000 0.00 97.0000 Nolce 1.1270 0.5329 0.02
0.00 1/2" 1.2726 0.6471 0.03
0.00 Ice 1.4269 0.7699 0.04

1"lce 1.7613 1.0415 0.06
2"Ilce  2.5339 1.6883 0.15

4" |ce
IBC1900HG-2A C FromFace 4.0000 0.00 97.0000 Nolce 1.1270 0.5329 0.02
0.00 1/2" 1.2726 0.6471 0.03
0.00 Ice 1.4269 0.7699 0.04

1"Ilce  1.7613 1.0415 0.06
2"lce  2.5339 1.6883 0.15

4" Ice
{BC1900BB-1 A  FromFace 4.0000 0.00 97.0000 Nolce 1.1270 0.5329 0.02
0.00 1/2" 1.2726 0.6471 0.03
0.00 Ice 1.4269 0.7699 0.04

1"lce 1.7613 1.0415 0.06
2"lce 2.5339 1.6883 0.15

4" [ce
IBC1900BB-1 B From Face 4.0000 0.00 97.0000 Nolce 1.1270 0.5329 0.02
0.00 1/2" 1.2726 0.6471 0.03
0.00 Ice 1.4269 0.7699 0.04

1"lce 1.7613 1.0415 0.06
2"lce  2.5339 1.6883 0.15

4" Ice
1BC1900BB-1 C FromFace 4.0000 0.00 97.0000 Nolce 1.1270 0.5329 0.02
0.00 1/2" 1.2726 0.6471 0.03
0.00 Ice 1.4269 0.7699 0.04

1"Ilce 1.7613 1.0415 0.06
2"lce  2.5339 1.6883 0.15
4" |ce
Platform Mount (LP 101-1) C None 0.00 97.0000 Nolce 36.2100 36.2100 1.50
1/2"  42.8200 42.8200 2.30
Ice 49.4300 49.4300 3.10
1"Ilce 62.6500 62.6500 4,70
2"Ilce 89.0900 89.0900 7.89

4" |ce
ERICSSON AIR 21 B2A A  FromFace 4.0000 0.00 87.0000 Nolce 6.8253 5.6424 0.11
B4P w/ Mount Pipe 0.00 1/2" 7.3471 6.4800 0.17
0.00 Ice 7.8631 7.2567 0.23

1" lce  8.9261 8.8640 0.38
2"lce 11.1755  12.2932 0.81

4" ce
ERICSSON AIR 21 B2A B FromFace 4.0000 0.00 87.0000 Nolce 6.8253 5.6424 0.1
B4P w/ Mount Pipe 0.00 1/2" 7.3471 6.4800 0.17
0.00 Ice 7.8631 7.2567 0.23

1"lce  8.9261 8.8640 0.38
2"lce 11.1755 12.2932 0.81
4" |ce
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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 ft g K
ft N
ft
ERICSSON AIR 21 B2A C FromFace 4.0000 0.00 87.0000 Noice 6.8253 5.6424 0.11
B4P w/ Mount Pipe 0.00 1/2" 7.3471 6.4800 0.17
0.00 Ice 7.8631 7.2567 0.23
1"lce  8.9261 8.8640 0.38
2"Ilce 11.1755  12.2932 0.81
4" Ice
ERICSSON AIR 21 B4A A FromFace 4.0000 0.00 87.0000 Nolce 6.8155 5.6334 0.1
B2P w/ Mount Pipe 0.00 1/2" 7.3373 6.4717 0.17
0.00 lce 7.8532 7.2478 0.23
1" lce 8.9160 8.8537 0.38
2"Ilce 11.1650  12.2804 0.81
4" Ice
ERICSSON AIR 21 B4A B FromFace 4.0000 0.00 87.0000 Nolce 6.8155 5.6334 0.11
B2P w/ Mount Pipe 0.00 1/2" 7.3373 6.4717 0.17
0.00 Ice 7.8532 7.2478 0.23
1"Ice  8.9160 8.8537 0.38
2"Ice 11.1650  12.2804 0.81
4" |ce
ERICSSON AIR 21 B4A C FromFace 4.0000 0.00 87.0000 Nolce 6.8155 5.6334 0.11
B2P w/ Mount Pipe 0.00 172" 7.3373 6.4717 0.17
0.00 Ice 7.8532 7.2478 0.23
1"ice  8.9160 8.8537 0.38
2"lce 11.1650  12.2804 0.81
4" Ice
KRY 112 144/1 A FromFace 4.0000 0.00 87.0000 Nolce 0.4083 0.2042 0.01
0.00 1/2" 0.4969 0.2733 0.01
0.00 Ice 0.5941 0.3511 0.02
1"Ilce 0.8145 0.5326 0.03
2"lce  1.3590 0.9992 0.08
4" Ice
KRY 112 144/1 B  FromFace 4.0000 0.00 87.0000 Nolce 0.4083 0.2042 0.01
0.00 1/2" 0.4969 0.2733 0.01
0.00 Ice 0.5941 0.3511 0.02
1"Ice 0.8145 0.5326 0.03
2"lce  1.3590 0.9992 0.08
4" Ice
KRY 112 144/1 C FromFace 4.0000 0.00 87.0000 Nolce  0.4083 0.2042 0.01
0.00 1/2" 0.4969 0.2733 0.01
0.00 Ice 0.5941 0.3511 0.02
1"Ice 0.8145 0.5326 0.03
2"Ilce  1.3590 0.9992 0.08
4" Ice
T-Arm Mount [TA 702-3] C None 0.00 87.0000 Nolce 5.6400 5.6400 0.34
1/2" 6.5500 6.5500 0.43
Ice 7.4600 7.4600 0.52
1"lce  9.2800 9.2800 0.70
2"Ilce 12.9200 12.9200 1.06
4" Ice
Dishes
Description Face Dish Offset Offsets: Azimuth 3dB Elevation  Outside Aperture  Weight
or Type Type Horz  Adjustment Beam Diameter Area
Leg Lateral Width
Vert
ft s s ft ft lig K
VHLP2.5-11 B Paraboloid  From 1.0000 0.00 97.0000 29167 Nolce 6.6800 0.05
w/Shroud (HP) Leg 0.00 1/2" lce  7.0700 0.08
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Description Face Dish Offset Offsels: Azimuth 3dB  Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment Beam Diameter Area
Leg Lateral Width
Vert
ft ° ° ft ft g K
4.00 1"lce  7.4600 0.12
2"lce  8.2300 0.19
4"Ice  9.7800 0.34
VHLP2.5-11 Cc Paraboloid  From 1.0000 0.00 97.0000 29167 Nolce 6.6800 0.05
w/Shroud (HP) Leg 0.00 1/2"lce  7.0700 0.08
4.00 1"lce  7.4600 0.12
2"lce 8.2300 0.19
4"Ilce  9.7800 0.34
| Tower Pressures - No Ice
Gy = 1.690
Section z Kz q: As F Ar Ar Aleg Leg CrAa CaAn
Elevation a % In Out
c Face Face
ft ft psf id e i i lis i lid
L1 131.0000- | 119.8282 | 1.445| 23.68 | 22794 | A 0.000 22.794 22.794 | 100.00 0.000 0.000
110.0000 3 B 0.000 22.794 100.00 0.000 0.000
Cc 0.000 22.794 100.00 0.000 9.741
L2 110.0000- | 99.5374 | 1.371| 22.46 | 30.044 | A 0.000 30.044 30.044 | 100.00 0.000 0.000
90.0000 0 B 0.000 30.044 100.00 0.000 0.000
c 0.000 30.044 100.00 0.000 12.920
L3 90.0000- | 87.2628 | 1.32| 21.63 9572 A 0.000 9.572 9.572| 100.00 0.000 0.000
84,5833 1 B 0.000 9.572 100.00 0.000 0.000
Cc 0.000 9.572 100.00 0.000 4.491
L4 84.5833-| 83.7893| 1.305| 21.38| 2913 A 0.000 2913 2,913 | 100.00 0.000 0.000
83.0000 2 B 0.000 2913 100.00 0.000 0.000
Cc 0.000 2,913 100.00 0.000 1.465
L5 83.0000- | 81.9963 | 1.297 | 21.25 3.755 | A 0.000 3.755 3.755| 100.00 0.000 0.000
81.0000 0 B 0.000 3.755 100.00 0.000 0.000
c 0.000 3.755 100.00 0.000 1.767
L6 81.0000- | 75.3956 | 1.266 | 20.74 | 22.142| A 0.000 22.142 22,142 | 100.00 0.000 0.000
70.0000 6 B 0.000 22,142 100.00 0.000 0.000
C 0.000 22.142 100.00 0.000 8.344
L7 70.0000- | 68.5325| 1.232| 20.18| 6.146| A 0.000 6.146 6.146 | 100.00 0.000 0.000
67.0833 8 B 0.000 6.146 100.00 0.000 0.000
C 0.000 6.146 100.00 0.000 2.369
L8 67.0833-| 65.5761 | 1.217 | 19.93 6.534| A 0.000 6.534 6.534 | 100.00 0.000 0.000
64.0833 6 B 0.000 6.534 100.00 0.000 0.000
C 0.000 6.534 100.00 0.000 2,751
L9 64.0833-| 62.5763| 1.201 | 19.67 6.721| A 0.000 6.721 6.721 | 100.00 0.000 0.000
61.0833 1 B 0.000 6.721 100.00 0.000 0.000
C 0.000 6.721 100.00 0.000 2.776
L10 61.0833-| 60.2897 | 1.188 | 19.46 3.623| A 0.000 3.623 3.623 | 100.00 0.000 0.000
59.5000 3 B 0.000 3.623 100.00 0.000 0.000
c 0.000 3.623 100.00 0.000 1.465
L11 59.5000- | 56.4736 | 1.166 | 19.10 | 14.204| A 0.000 14.204 14.204 | 100.00 0.000 0.000
53.5000 2 B 0.000 14.204 100.00 0.000 0.000
c 0.000 14.204 100.00 0.000 5.551
L12 53.5000- | 48.9869| 1.119| 1834 | 22.495| A 0.000 22.495 22,495 100.00 0.000 0.000
44.5833 2 B 0.000 22.495 100.00 0.000 0.000
(o] 0.000 22.495 100.00 0.000 8.406
L13 44.5833-| 425308 1.075| 17.61| 10.854| A 0.000 10.854 10.854 | 100.00 0.000 0.000
40.5000 6 B 0.000 10.854 100.00 0.000 0.000
o] 0.000 10.854 100.00 0.000 3.934
L14 40.5000- | 39.7486| 1.055| 17.27| 4.075| A 0.000 4.075 4.075| 100.00 0.000 0.000
39.0000 9 B 0.000 4.075 100.00 0.000 0.000
Cc 0.000 4.075 100.00 0.000 1.388
L15 39.0000- | 35.2266 ( 1.019| 16.69 | 20.880| A 0.000 20.880 20.880 | 100.00 0.000 0.000
31.5000 3 B 0.000 20.880 100.00 0.000 0.000
(o: 0.000 20.880 100.00 0.000 6.939
L16 31.5000- | 28.4785 1] 16.38| 17.391| A 0.000 17.391 17.391| 100.00 0.000 0.000
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Section z Kz q: Acs F AF AR A/eg Leg CAAA CAAA
Elevation a % in Out
c Face Face
ft ft psf ft e lid s ig

25.5000 4 B 0.000 17.391 100.00 0.000 0.000

Cc 0.000 17.391 100.00 0.000 5.551

L17 25.5000- | 24.4977 1] 16.38 5963 | A 0.000 5.963 5.963 | 100.00 0.000 0.000

23.5000 4 B 0.000 5.963 100.00 0.000 0.000

C 0.000 5.963 100.00 0.000 1.850

L18 23.5000- | 21,1122 1] 16.38| 14497 | A 0.000 14.497 14.497 | 100.00 0.000 0.000

18.7500 4 B 0.000 14.497 100.00 0.000 0.000

Cc 0.000 14.497 100.00 0.000 4,686

L19 18.7500- 17.9151 1] 16.38 5198 | A 0.000 5.198 5,198 | 100.00 0.000 0.000

17.0833 4 B 0.000 5.198 100.00 0.000 0.000

C 0.000 5.198 100.00 0.000 1.820

L20 17.0833- 15.0326 11 16.38| 12.979| A 0.000 12.979 12.979 | 100.00 0.000 0.000

13.0000 4 B 0.000 12.979 100.00 0.000 0.000

Cc 0.000 12.979 100.00 0.000 4104

L21 13.0000- 11.7467 1] 16.38 8.118| A 0.000 8.118 8.118 | 100.00 0.000 0.000

10.5000 4 B 0.000 8.118 100.00 0.000 0.000

C 0.000 8.118 100.00 0.000 2.417

L22 10.5000- 5.1935 1[ 16.38| 35515 A 0.000 35.515 35.515| 100.00 0.000 0.000

0.0000 4 B 0.000 35.515 100.00 0.000 0.000

C 0.000 35.515 100.00 0.000 10.152

Tower Pressure - With Ice

Gy = 1.690

Section z Kz q: tz AG F AF Ar Alag Leg CaAa CAAA

Elevation a % In Out

c Face Face

ft ft psf in ff e i i f

L1131.0000-| 119.8282| 1.445| 5.232| 1.4592| 27.901| A 0.000 27.901 27.901| 100.00 0.000 0.000
110.0000 B 0.000 27.901 100.00 0.000 0.000
C 0.000 27.901 100.00 0.000 23.457
L2 110.0000-| 99.5374| 1.371| 4.961| 1.4271| 34.801| A 0.000 34.801 34.801| 100.00 0.000 0.000
90.0000 B 0.000 34.801 100.00 0.000 0.000
o 0.000 34.801 100.00 0.000 30.521
L3 90.0000-| 87.2628| 1.32| 4.778| 1.4047| 10.840| A 0.000 10.840 10.840| 100.00 0.000 0.000
84.5833 B 0.000 10.840 100.00 0.000 0.000
C 0.000 10.840 100.00 0.000 11.137
L4 84.5833-| 83.7893| 1.305| 4.723| 1.3979 3.282) A 0.000 3.282 3.282| 100.00 0.000 0.000
83.0000 B 0.000 3.282 100.00 0.000 0.000
(o] 0.000 3.282 100.00 0.000 3.776
L5 83.0000-| 81.9963| 1.297| 4.694| 1.3943 4.2201 A 0.000 4.220 4,220 100.00 0.000 0.000
81.0000 B 0.000 4,220 100.00 0.000 0.000
C 0.000 4.220 100.00 0.000 4.525
L6 81.0000-| 75.3956| 1.266| 4.583| 1.3803| 24.673| A 0.000 24,673 24.673| 100.00 0.000 0.000
70.0000 B 0.000 24,673 100.00 0.000 0.000
C 0.000 24,673 100.00 0.000 20.827
L7 70.0000-] 68.5325| 1.232| 4.460| 1.3646 6.817| A 0.000 6.817 6.817| 100.00 0.000 0.000
67.0833 B 0.000 6.817 100.00 0.000 0.000
(o] 0.000 6.817 100.00 0.000 6.062
L8 67.0833-| 65.5761| 1.217| 4.404| 1.3574 7.213| A 0.000 7.213 7.213| 100.00 0.000 0.000
64.0833 B 0.000 7.213 100.00 0.000 0.000
C 0.000 7.213 100.00 0.000 7.055
L9 64.0833-] 62.5763| 1.201| 4.345] 1.3498 7.396| A 0.000 7.396 7.396| 100.00 0.000 0.000
61.0833 B 0.000 7.396 100.00 0.000 0.000
C 0.000 7.396 100.00 0.000 7.005
L10 61.0833-| 60.2897| 1.188| 4.299] 1.3437 3.978| A 0.000 3.978 3.978| 100.00 0.000 0.000
59.5000 B 0.000 3.978 100.00 0.000 0.000
C 0.000 3.978 100.00 0.000 3.687
L11 59.5000-| 56.4736| 1.166| 4.220| 1.3332| 15.537| A 0.000 15.537 15.537| 100.00 0.000 0.000
53.5000 B 0.000 16.537 100.00 0.000 0.000
C 0.000 15.537 100.00 0.000 13.906
L12 53.5000-| 48.9869| 1.119| 4.052| 1.3107| 24.442( A 0.000 24.442 24.442| 100.00 0.000 0.000
44,5833 B 0.000 24,442 100.00 0.000 0.000
C 0.000 24.442 100.00 0.000 20.976
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Section b4 Kz q: tz Ac F Ar Ar Aleg Leg CaAa CaAa
Elevation a % In Out
c Face Face
ft ft psf in i e s i s
L13 44.5833-| 42.5308| 1.075| 3.891| 1.2886| 11.731| A 0.000 11.731 11.731| 100.00 0.000 0.000
40.5000 B 0.000 11.731 100.00 0.000 0.000
C 0.000 11.731 100.00 0.000 9.788
L14 40.5000- 39.7486( 1.055| 3.817| 1.2782 4,394 A 0.000 4.394 4.394| 100.00 0.000 0.000
39.0000 B 0.000 4.394 100.00 0.000 0.000
C 0.000 4,394 100.00 0.000 3.390
L15 39.0000- 35.2266| 1.019| 3.687| 1.2598| 22.455| A 0.000 22.455 22,455 100.00 0.000 0.000
31.5000 B 0.000 22.455 100.00 0.000 0.000
C 0.000 22.455 100.00 0.000 16.807
L16 31.5000-| 28.4785 1| 3.619( 1.2500| 18.641| A 0.000 18.641 18.641| 100.00 0.000 0.000
25.5000 B 0.000 18.641 100.00 0.000 0.000
C 0.000 18.641 100.00 0.000 13.384
L17 25.5000- 24.4977 1| 3.619( 1.2500 6.380| A 0.000 6.380 6.380| 100.00 0.000 0.000
23.5000 B 0.000 6.380 100.00 0.000 0.000
C 0.000 6.380 100.00 0.000 4.461
L18 23.5000- 21.1122 1| 3.619| 1.2500| 15.487| A 0.000 15.487 15.487| 100.00 0.000 0.000
18.7500 B 0.000 15.487 100.00 0.000 0.000
C 0.000 15.487 100.00 0.000 11.374
L19 18.7500- 17.9151 1] 3.619| 1.2500 5.545| A 0.000 5.545 5,545 100.00 0.000 0.000
17.0833 B 0.000 5.545 100.00 0.000 0.000
C 0.000 5.545 100.00 0.000 4.459|
L20 17.0833- 15.0326 1| 3.619] 1.2500| 13.830| A 0.000 13.830 13.830] 100.00 0.000 0.000
13.0000 B 0.000 13.830 100.00 0.000 0.000
C 0.000 13.830 100.00 0.000 9.782
L21 13.0000- 11.7467 1] 3.619| 1.2500 8.639| A 0.000 8.639 8.639| 100.00 0.000 0.000
10.5000 B 0.000 8.639 100.00 0.000 0.000
C 0.000 8.639 100.00 0.000 5.681
L22 10.5000- 5.1935 1] 3.619| 1.2500| 37.703| A 0.000 37.703 37.703| 100.00 0.000 0.000
0.0000 B 0.000 37.703 100.00 0.000 0.000
C 0.000 37.703 100.00 0.000 23.860
Tower Pressure - Service
G =1.690
Section z Kz gz Ac F AF AR A[eg Leg CAAA CAAA
Elevation a % in Out
c Face Face
ft ft psf £ e f id f
L1 131.0000-| 119.8282| 1.445| 9.251 | 22.794| A 0.000 22,794 22.794 | 100.00 0.000 0.000
110.0000 B 0.000 22.794 100.00 0.000 0.000
C 0.000 22,794 100.00 0.000 9.741
L2 110.0000- 09.5374 | 1.371 | 8.773 | 30.044| A 0.000 30.044 30.044 ( 100.00 0.000 0.000
90.0000 B 0.000 30.044 100.00 0.000 0.000
C 0.000 30.044 100.00 0.000 12.920
L3 90.0000- 87.2628 | 1.32| 8.450 9.572| A 0.000 9.572 9.572 | 100.00 0.000 0.000
84.5833 B 0.000 9.572 100.00 0.000 0.000
C 0.000 9.572 100.00 0.000 4.491
L4 84.5833- 83.7893 | 1.305| 8.352 2913 | A 0.000 2913 2.913 | 100.00 0.000 0.000
83.0000 B 0.000 2.913 100.00 0.000 0.000
C 0.000 2.913 100.00 0.000 1.465
L5 83.0000- 81.9963 | 1.297 | 8.301 3.755| A 0.000 3.755 3.755 | 100.00 0.000 0.000
81.0000 B 0.000 3.755 100.00 0.000 0.000
C 0.000 3.755 100.00 0.000 1.767
L6 81,0000- 753956 | 1.266 | 8.104 | 22.142| A 0.000 22.142 22.142 | 100.00 0.000 0.000
70.0000 B 0.000 22,142 100.00 0.000 0.000
C 0.000 22.142 100.00 0.000 8.344
L7 70.0000- | 68.5325| 1.232 | 7.886 6.146 | A 0.000 6.146 6.146 | 100.00 0.000 0.000
67.0833 B 0.000 6.146 100.00 0.000 0.000
C 0.000 6.146 100.00 0.000 2.369
L8 67.0833- 65.5761 | 1.217 | 7.787 6.534| A 0.000 6.534 6.534 | 100.00 0.000 0.000
64.0833 B 0.000 6.534 100.00 0.000 0.000
C 0.000 6.534 100.00 0.000 2.751
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Section z Kz q: AG F Ar Ar A/eg Leg CAAA CAAA
Elevation a % In Out
c Face Face
ft ft psf s e il id id
L9 64.0833-| 625763 | 1.201 | 7.684 6.721| A 0.000 6.721 6.721| 100.00 0.000 0.000
61.0833 B 0.000 6.721 100.00 0.000 0.000
c 0.000 6.721 100.00 0.000 2.776
L10 61.0833-| 60.2897 | 1.188 | 7.603 3623| A 0.000 3.623 3.623 | 100.00 0.000 0.000
59.5000 B 0.000 3.623 100.00 0.000 0.000
C 0.000 3.623 100.00 0.000 1.465
L11 59.5000- [ 56.4736| 1.166 | 7.462 | 14.204 | A 0.000 14.204 14.204 | 100.00 0.000 0.000
53.5000 B 0.000 14.204 100.00 0.000 0.000
C 0.000 14,204 100.00 0.000 5.551
L12 53.5000- | 48.9869 | 1.119| 7.165| 22.495| A 0.000 22.495 22.495( 100.00 0.000 0.000
44,5833 B 0.000 22.495 100.00 0.000 0.000
c 0.000 22,495 100.00 0.000 8.406
L13 44.5833-| 42.5308 | 1.075| 6.881| 10.854| A 0.000 10.854 10.854 | 100.00 0.000 0.000
40.5000 B 0.000 10.854 100.00 0.000 0.000
C 0.000 10.854 100.00 0.000 3.934
L14 40.5000- | 39.7486 | 1.055| 6.749 4075 A 0.000 4.075 4.075( 100.00 0.000 0.000
39.0000 B 0.000 4.075 100.00 0.000 0.000
C 0.000 4.075 100.00 0.000 1.388
L15 39.0000- | 35.2266 | 1.019 | 6.521 | 20.880| A 0.000 20.880 20.880 ( 100.00 0.000 0.000
31.5000 B 0.000 20.880 100.00 0.000 0.000
C 0.000 20.880 100.00 0.000 6.939
L16 31.5000- | 28.4785 116.400| 17.391| A 0.000 17.391 17.391| 100.00 0.000 0.000
25.5000 B 0.000 17.391 100.00 0.000 0.000
Cc 0.000 17.391 100.00 0.000 5.551
L17 25.5000- | 24.4977 1| 6.400 5963 | A 0.000 5.963 5.963 | 100.00 0.000 0.000
23.5000 B 0.000 5.963 100.00 0.000 0.000
C 0.000 5.963 100.00 0.000 1.850
L18 23.5000-| 21.1122 1] 6.400| 14.497 | A 0.000 14.497 14.497 | 100.00 0.000 0.000
18.7500 B 0.000 14.497 100.00 0.000 0.000
C 0.000 14.497 100.00 0.000 4.686
L19 18.7500- 17.9151 1] 6.400 5.198 | A 0.000 5.198 5.198 | 100.00 0.000 0.000
17.0833 B 0.000 5.198 100.00 0.000 0.000
C 0.000 5.198 100.00 0.000 1.820
L20 17.0833- 15.0326 1] 6.400| 12.979| A 0.000 12.979 12.979 | 100.00 0.000 0.000
13.0000 B 0.000 12.979 100.00 0.000 0.000
Cc 0.000 12.979 100.00 0.000 4.104
L21 13.0000- 11.7467 1| 6.400 8.118| A 0.000 8.118 8.118 | 100.00 0.000 0.000
10.5000 B 0.000 8.118 100.00 0.000 0.000
C 0.000 8.118 100.00 0.000 2.417
L22 10.5000- 5.1935 1] 6.400| 35.515| A 0.000 35.515 35.515( 100.00 0.000 0.000
0.0000 B 0.000 35.515 100.00 0.000 0.000
C 0.000 35.515 100.00 0.000 10.152
Load Combinations
Comb. Description
No.

1 Dead Only

Dead+Wind 0 deg - No Ice
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 lce
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
1" Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+lce+Temp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+lce+Temp
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Comb. Description
No.
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+lce+Temp
26 Dead+Wind 330 deg+ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
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 131-110 Pole Max Tension 2 0.00 -0.00 -0.00
Max. Compression 14 -7.25 0.80 -0.11
Max. Mx 11 -1.99 59.30 0.01
Max. My 2 -1.99 0.08 59.22
Max. Vy 11 -5.07 59.30 0.01
Max. Vx 8 5.06 0.08 -59.13
Max. Torque 5 0.25
L2 110 - 90 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -26.24 2.59 -2.33
Max. Mx 11 -8.00 324.86 -0.20
Max. My 8 -8.04 0.30 -320.49
Max. Vy 11 -17.13 324.86 -0.20
Max. Vx 2 -16.87 0.14 320.10
Max. Torque 12 0.58
L3 90 - 84.5833 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -30.57 3.49 -2.86
Max. Mx 11 -9.75 423.16 -0.18
Max. My 8 -9.79 0.43 -417.21
Max. Vy 11 -19.34 423.16 -0.18
Max. Vx 2 -19.08 0.20 416.87
Max. Torque 12 0.61
L4 84.5833 - 83 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -31.26 3.81 -3.05
Max. Mx 11 -10.06 453.94 -0.18
Max. My 8 -10.09 0.47 -447.51
Max. Vy 11 -19.51 453.94 -0.18
Max. Vx 2 -19.25 0.22 447.18
Max. Torque 12 0.62
L5 83 -81 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -32.03 4,23 -3.29
Max. Mx 11 -10.36 493.17 -0.18
Max. My 8 -10.40 0.53 -486.15
Max. Vy 11 -19.70 493.17 -0.18
Max. Vx 2 -19.44 0.25 485.83
Max. Torque 12 0.63
L6 81-70 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -34.94 5.77 -4.19
Max. Mx 11 -11.66 633.51 -0.19
Max. My 8 -11.69 0.74 -624.40
Max. Vy 11 -20.37 633.51 -0.19
Max. Vx 2 -20.11 0.36 624.11
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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-ft
Max. Torque 12 0.67
L7 70 -67.0833 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -38.46 7.32 -5.10
Max. Mx 11 -13.37 777.14 -0.20
Max. My 8 -13.40 0.96 -765.98
Max. Vy 11 -21.10 777.14 -0.20
Max. Vx 2 -20.84 0.48 765.69
Max. Torque 12 0.71
L8 67.0833 - Pole Max Tension 1 0.00 0.00 0.00
64.0833
Max. Compression 14 -39.68 8.01 -5.50
Max. Mx 11 -13.93 840.92 -0.20
Max. My 8 -13.96 1.05 -828.86
Max. Vy 11 -21.39 840.92 -0.20
Max. Vx 2 -21.13 0.53 828.57
Max. Torque 12 0.74
L9 64.0833 - Pole Max Tension 1 0.00 0.00 0.00
61.0833
Max. Compression 14 -40.95 8.72 -5.91
Max. Mx 11 -14.52 905,57 -0.21
Max. My 8 -14.55 1.15 -892.62
Max. Vy 11 -21.69 905.57 -0.21
Max. Vx 2 -21.43 0.59 892.33
Max. Torque 12 0.76
L10 61.0833 - Pole Max Tension 1 0.00 0.00 0.00
59.5
Max. Compression 14 -41.68 9.09 -6.13
Max. Mx 11 -14.89 940.06 -0.21
Max. My 8 -14.92 1.20 -926.63
Max. Vy 11 -21.85 940.06 -0.21
Max. Vx 2 -21.59 0.62 926.35
Max. Torque 12 0.77
L11 59.5-53.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -44.65 10.54 -6.97
Max. Mx 11 -16.49 1073.18 -0.23
Max. My 8 -16.52 1.41 -1057.96
Max. Vy 11 -22.49 1073.18 -0.23
Max. Vx 2 -22.23 0.74 1057.66
Max. Torque 12 0.82
L12 53.5 - Pole Max Tension 1 0.00 0.00 0.00
44,5833
Max. Compression 14 -49.12 12.77 -8.27
Max. Mx 11 -18.96 1278.05 -0.27
Max. My 8 -18.98 1.73 -1260.16
Max. Vy 11 -23.43 1278.05 -0.27
Max. Vx 2 -23.17 0.93 1259.83
Max. Torque 12 0.89
L13 44.5833 - Pole Max Tension 1 0.00 0.00 0.00
40.5
Max. Compression 14 -51.18 13.82 -8.87
Max. Mx 11 -20.12 1374.67 -0.29
Max. My 8 -20.14 1.88 -1355.55
Max. Vy 11 -23.85 1374.67 -0.29
Max. Vx 2 -23.60 1.03 1355.20
Max. Torque 12 0.92
L14 40.5-39 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -51.96 14.20 -9.10
Max. Mx 11 -20.56 1410.60 -0.29
Max. My 8 -20.58 1.93 -1391.03
Max. Vy 11 -24.01 1410.60 -0.29
Max. Vx 2 -23.75 1.06 1390.67
Max. Torque 12 0.94
L15 39-31.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -55.92 16.13 -10.22
Max. Mx 11 -22.91 1593.61 -0.33
Max. My 8 -22.92 2.22 -1571.80
Max. Vy 11 -24.75 1593.61 -0.33
Max. Vx 2 -24.50 1.25 1571.38
Max. Torque 12 1.00
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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 Kkip-ft
L16 31.5-255 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -58.91 17.71 -11.13
Max. Mx 11 -24.62 1743.96 -0.37
Max. My 8 -24.64 2.46 -1720.34
Max. Vy 11 -25.32 1743.96 -0.37
Max. Vx 2 -25.06 1.40 1719.87
Max. Torque 13 1.05
L17 255-23.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -59.96 18.25 -11.44
Max. Mx 11 -25.24 1794.84 -0.38
Max. My 8 -25.25 2.54 -1770.63
Max. Vy 11 -25.51 1794.84 -0.38
Max. Vx 2 -25.26 1.45 1770.14
Max. Torque 13 1.07
L18 23.5-18.75 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -62.28 19.55 -12.19
Max. Mx 11 -26.55 1917.22 -0.42
Max. My 8 -26.56 2.74 -1891.59
Max. Vy 11 -25.97 1917.22 -0.42
Max. Vx 2 -25.72 1.58 1891.05
Max. Torque 13 1.12
L19 18.75 - Pole Max Tension 1 0.00 0.00 0.00
17.0833
Max. Compression 14 -63.20 20.01 -12.46
Max. Mx 11 -27.10 1960.69 -0.43
Max. My 8 -27.11 2.81 -1934.56
Max. Vy 11 -26.15 1960.69 -0.43
Max. Vx 2 -25.90 1.63 1934.00
Max. Torque 13 1.14
L20 17.0833-13 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -65.32 21.16 -13.13
Max. Mx 11 -28.35 2068.38 -0.46
Max. My 8 -28.35 2.98 -2041.04
Max. Vy 11 -26.55 2068.38 -0.46
Max. Vx 2 -26.30 1.75 2040.43
Max. Torque 13 1.18
L21 13-10.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -66.80 21.87 -13.54
Max. Mx 11 -29.27 2135.16 -0.48
Max. My 8 -29.28 3.09 -2107.07
Max. Vy 11 -26.82 2135.16 -0.48
Max. Vx 2 -26.56 1.82 2106.43
Max. Torque 13 1.21
L22 10.5-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -72.30 24,94 -15.31
Max. Mx 11 -32.47 2422 .51 -0.58
Max. My 8 -32.47 3.56 -2391.31
Max. Vy 11 -27.87 2422.51 -0.58
Max. Vx 2 -27.62 2.15 2390.51
Max. Torque 13 1.33
Maximum Reactions
Location Condition Vertical Horizontal, X Horizontal, Z
K K K
Pole Max. Vert 72.30 -0.00 0.00
Max. Hy 32.48 27.86 0.01
Max. H, 2 32.48 -0.01 27.61
Max. My 2 2390.51 -0.01 27.61
Max. M, 5 2416.82 -27.86 0.03
Max. Torsion 13 1.33 14.00 23.89
Min. Vert 8 32.48 0.01 -27.58
Min. Hy 5 32.48 -27.86 0.03
Min. H, 8 32.48 0.01 -27.58
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Min. M, 8 -2391.31 0.01 -27.58
Min. M, 11 -2422.51 27.86 0.01
Min. Torsion 7 -1.25 -13.90 -23.88
B Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, My Moment, M;
K K K kip-ft kip-ft kip-ft
Dead Only 32.48 0.00 -0.00 1.83 2.78 -0.00
Dead+Wind 0 deg - No Ice 32.48 0.01 -27.61 -2390.51 2.15 -0.79
Dead+Wind 30 deg - No Ice 32.48 14.01 -23.90 -2068.81 -1215.61 -0.04
Dead+Wind 60 deg - No Ice 32.48 24.17 -13.78 -1191.55 -2096.50 0.49
Dead+Wind 90 deg - No lce 32.48 27.86 -0.03 -0.83 -2416.82 0.89
Dead+Wind 120 deg - No Ice 32.48 24.15 13.69 1186.15 -2094.61 1.16
Dead+Wind 150 deg - No Ice 32.48 13.90 23.88 2070.08 -1204.35 1.26
Dead+Wind 180 deg - No Ice 32.48 -0.01 27.58 2391.31 3.56 0.80
Dead+Wind 210 deg - No Ice 32.48 -13.92 23.88 2070.78 1211.27 0.13
Dead+Wind 240 deg - No Ice 32.48 -24.15 13.70 1187.36 2101.01 -0.36
Dead+Wind 270 deg - No Ice 32.48 -27.86 -0.01 0.58 2422.51 -0.90
Dead+Wind 300 deg - No Ice 32.48 -24.16 -13.77 -1190.33 2101.49 -1.29
Dead+Wind 330 deg - No Ice 32.48 -14.00 -23.89 -2068.10 1220.09 -1.33
Dead+Ice+Temp 72.30 0.00 -0.00 15.31 24.94 -0.00
Dead+Wind O 72.30 0.00 -8.65 -776.55 24.84 -0.44
deg+ice+Temp
Dead+Wind 30 72.30 4.38 -7.49 -670.02 -376.76 -0.13
deg+lce+Temp
Dead+Wind 60 72.30 7.56 -4.32 -379.78 -667.89 0.16
deg+lce+Temp
Dead+Wind 90 72.30 8.72 -0.01 14.63 -773.95 0.40
deg+lce+Temp
Dead+Wind 120 72.30 7.55 4.30 408.02 -667.36 0.56
deg+lce+Temp
Dead+Wind 150 72.30 435 7.48 700.07 -373.69 0.61
deg+lce+Temp
Dead+Wind 180 72.30 -0.00 8.65 806.48 25.23 0.43
deg+lce+Temp
Dead+Wind 210 72.30 -4.35 7.49 700.26 42410 0.14
deg+lce+Temp
Dead+Wind 240 72.30 -7.55 4.30 408.36 717.62 -0.13
deg+ice+Temp
Dead+Wind 270 72.30 -8.72 -0.00 15.02 824.00 -0.40
deg+lce+Temp
Dead+Wind 300 72.30 -7.56 -4.32 -379.43 717.75 -0.60
deg+lce+Temp
Dead+Wind 330 72.30 -4.38 -7.49 -669.81 426.49 -0.63
deg+lce+Temp
Dead+Wind 0 deg - Service 32.48 0.00 -10.79 -933.67 2.58 -0.31
Dead+Wind 30 deg - Service 32.48 5.47 -9.34 -807.79 -473.59 -0.02
Dead+Wind 60 deg - Service 32.48 9.44 -5.38 -464.77 -818.04 0.19
Dead+Wind 90 deg - Service 32.48 10.88 -0.01 0.83 -943.28 0.35
Dead+Wind 120 deg - 32.48 9.43 5.35 464.96 -817.29 0.46
Service
Dead+Wind 150 deg - 32.48 5.43 9.33 810.58 -469.18 0.50
Service
Dead+Wind 180 deg - 32.48 -0.00 10.77 936.28 3.13 0.31
Service
Dead+Wind 210 deg - 32.48 -5.44 9.33 810.86 475.37 0.04
Service
Dead+Wind 240 deg - 32.48 -9.43 5.35 465.44 823.28 -0.15
Service
Dead+Wind 270 deg - 32.48 -10.88 -0.00 1.38 948.99 -0.35
Service
Dead+Wind 300 deg - 32.48 -9.44 -5.38 -464.29 823.47 -0.50
Service
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Load Vertical Shear; Shear, Overturning Overturning Torque
Combination Moment, My Moment, M,
K K K kip-ft kip-ft kip-ft
Dead+Wind 330 deg - 32.48 -5.47 -9.33 -807.51 478.82 -0.52
Service
Solution Summary
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 -32.48 0.00 -0.00 32.48 0.00 0.001%
2 0.01 -32.48 -27.62 -0.01 32.48 27.61 0.012%
3 14.01 -32.48 -23.90 -14.01 32.48 23.90 0.000%
4 2417 -32.48 -13.78 -24.17 32.48 13.78 0.000%
5 27.86 -32.48 -0.03 -27.86 32.48 0.03 0.006%
6 24.15 -32.48 13.69 -24.15 32.48 -13.69 0.000%
7 13.90 -32.48 23.88 -13.90 32.48 -23.88 0.000%
8 -0.01 -32.48 27.59 0.01 32.48 -27.58 0.012%
9 -13.92 -32.48 23.88 13.92 32.48 -23.88 0.000%
10 -24.15 -32.48 13.70 24.15 32.48 -13.70 0.000%
11 -27.86 -32.48 -0.01 27.86 32.48 0.01 0.006%
12 -24.16 -32.48 -13.77 24.16 32.48 13.77 0.000%
13 -14.00 -32.48 -23.89 14.00 32.48 23.89 0.000%
14 0.00 -72.30 0.00 -0.00 72.30 0.00 0.001%
15 0.00 -72.30 -8.66 -0.00 72.30 8.65 0.001%
16 4.38 -72.30 -7.49 -4.38 72.30 7.49 0.001%
17 7.56 -72.30 -4.32 -7.56 72.30 4.32 0.001%
18 8.72 -72.30 -0.01 -8.72 72.30 0.01 0.001%
19 7.55 -72.30 4.30 -7.55 72.30 -4.30 0.001%
20 4.35 -72.30 7.49 -4.35 72.30 -7.48 0.001%
21 -0.00 -72.30 8.65 0.00 72.30 -8.65 0.001%
22 -4.35 -72.30 7.49 4.35 72.30 -7.49 0.001%
23 -7.55 -72.30 4.30 7.55 72.30 -4.30 0.001%
24 -8.72 -72.30 -0.00 8.72 72.30 0.00 0.001%
25 -7.56 -72.30 -4.32 7.56 72.30 4.32 0.001%
26 -4.38 -72.30 -7.49 4.38 72.30 7.49 0.001%
27 0.00 -32.48 -10.79 -0.00 32.48 10.79 0.006%
28 5.47 -32.48 -9.34 -5.47 32.48 9.34 0.003%
29 9.44 -32.48 -5.38 -9.44 32.48 5.38 0.003%
30 10.88 -32.48 -0.01 -10.88 32.48 0.01 0.006%
31 9.43 -32.48 5.35 -9.43 32.48 -5.35 0.003%
32 5.43 -32.48 9.33 -5.43 32.48 -9.33 0.003%
33 -0.00 -32.48 10.78 0.00 32.48 -10.77 0.006%
34 -5.44 -32.48 9.33 5.44 32.48 -9.33 0.003%
35 -9.44 -32.48 5.35 943 32.48 -5.35 0.003%
36 -10.88 -32.48 -0.00 10.88 32.48 0.00 0.006%
37 -9.44 -32.48 -5.38 9.44 32.48 5.38 0.003%
38 -5.47 -32.48 -9.33 5.47 32.48 9.33 0.003%
Non-Linear Convergence Resulits
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 6 0.00000001 0.00000001
2 Yes 15 0.00012404 0.00013962
3 Yes 20 0.00000001 0.00011313
4 Yes 20 0.00000001 0.00011080
5 Yes 16 0.00006336 0.00008052
6 Yes 20 0.00000001 0.00011347
7 Yes 20 0.00000001 0.00010981
8 Yes 15 0.00012405 0.00014143
9 Yes 20 0.00000001 0.00011198
10 Yes 20 0.00000001 0.00011314
11 Yes 16 0.00006334 0.00008211
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12 Yes 20 0.00000001 0.00011019
13 Yes 20 0.00000001 0.00011503
14 Yes 13 0.00000001 0.00004653
15 Yes 18 0.00008112 0.00009992
16 Yes 18 0.00008095 0.00012635
17 Yes 18 0.00008097 0.00012614
18 Yes 18 0.00008116 0.00009979
19 Yes 18 0.00008094 0.00013279
20 Yes 18 0.00008094 0.00013023
21 Yes 18 0.00008110 0.00010382
22 Yes 18 0.00008085 0.00014057
23 Yes 18 0.00008084 0.00014099
24 Yes 18 0.00008106 0.00010575
25 Yes 18 0.00008087 0.00013370
26 Yes 18 0.00008087 0.00013624
27 Yes 15 0.00013015 0.00007202
28 Yes 16 0.00006653 0.00012280
29 Yes 16 0.00006654 0.00011659
30 Yes 15 0.00013015 0.00007416
31 Yes 16 0.00006654 0.00012764
32 Yes 16 0.00006654 0.00011425
33 Yes 15 0.00013015 0.00007231
34 Yes 16 0.00006653 0.00012085
35 Yes 16 0.00006653 0.00012607
36 Yes 15 0.00013013 0.00007465
37 Yes 16 0.00006653 0.00011497
38 Yes 16 0.00006652 0.00012951
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. o 2
L1 131-110 35.68 36 2.61 0.00
L2 110-90 24.42 36 2.41 0.00
L3 90 - 84.5833 15.47 36 1.78 0.00
L4 84.5833 - 83 13.53 36 1.65 0.00
L5 83-81 12.99 36 1.62 0.00
L6 81-70 12.32 36 1.56 0.00
L7 74 - 67.0833 10.16 36 1.39 0.00
L8 67.0833 - 8.23 36 1.25 0.00
64.0833
L9 64.0833 - 7.47 36 1.16 0.00
61.0833
L10 61.0833 - 59.5 6.77 36 1.08 0.00
L11 59.5-53.5 6.42 36 1.04 0.00
L12 53.5-44.5833 5.18 36 0.93 0.00
L13 44.5833 - 40.5 3.59 36 0.77 0.00
L14 40.5 -39 2.96 36 0.70 0.00
L15 39-31.5 2.75 36 0.67 0.00
L16 31.6-255 1.78 36 0.55 0.00
L17 25.5-23.5 1.16 36 0.44 0.00
L18 23.5-18.75 0.98 36 0.41 0.00
L19 18.75-17.0833 0.62 36 0.31 0.00
L20 17.0833 - 13 0.52 36 0.29 0.00
L21 13-10.5 0.30 36 0.22 0.00
L22 10.5-0 0.20 36 0.18 0.00
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in * . ft
128.0000 APX18-206517S-C w/ Mount 36 34.03 2.61 0.00 11272
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° " ft
Pipe
121.0000 AM-X-CD-16-65-00T-RET w/ 36 30.20 2.57 0.00 5636
Mount Pipe
107.0000 BXA-80063/4CF 36 22.93 2.33 0.00 2379
101.0000 VHLP2.5-11 36 20.08 214 0.00 1939
99.0000 800MHz 2X50W RRH W/FILTER 36 19.18 2.07 0.00 1826
97.0000 TIMING 2000 36 18.30 2.01 0.00 1726
87.0000 ERICSSON AIR 21 B2A B4P w/ 36 14.37 1.70 0.00 2090
Mount Pipe

-

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L1 131-110 90.90 11 6.66 0.01
L2 110 - 90 62.25 11 6.15 0.01
L3 90 - 84.5833 39.46 11 4.54 0.00
L4 84.5833 - 83 34.50 11 4.21 0.00
L5 83 - 81 33.12 11 413 0.00
L6 81-70 31.43 11 3.98 0.00
L7 74 - 67.0833 25.91 11 3.55 0.00
L8 67.0833 - 20.99 11 3.18 0.00
64.0833
L9 64.0833 - 19.07 11 2.95 0.00
61.0833
L10 61.0833-59.5 17.28 11 2.74 0.00
L11 59.5-53.5 16.38 11 2.66 0.00
L12 53.5 - 44.5833 13.22 11 2.38 0.00
L13 44.5833 - 40.5 9.16 11 1.97 0.00
L14 40.5- 39 7.56 11 1.78 0.00
L15 39-31.5 7.01 11 1.72 0.00
L16 31.5-255 4.55 11 1.41 0.00
L17 255-235 2.96 11 1.12 0.00
L18 23.5-18.75 2.50 11 1.04 0.00
L19 18.75 - 17.0833 1.59 11 0.80 0.00
L20 17.0833 - 13 1.32 11 0.73 0.00
L21 13-10.5 0.77 11 0.55 0.00
L22 10.5-0 0.51 11 0.47 0.00
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in & ° ft
128.0000 APX18-206517S-C w/ Mount 11 86.69 6.64 0.01 4538
Pipe
121.0000 AM-X-CD-16-65-00T-RET w/ 11 76.95 6.55 0.01 2268
Mount Pipe
107.0000 BXA-80063/4CF 11 58.44 5.95 0.01 953
101.0000 VHLP2.5-11 11 51.20 5.47 0.01 774
99.0000 800MHz 2X50W RRH W/FILTER 11 48.90 5.29 0.01 728
97.0000 TIMING 2000 1 46.68 5.11 0.01 687
87.0000 ERICSSON AIR 21 B2A B4P w/ 11 36.66 433 0.00 828
Mount Pipe

Compression Checks
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Pole Design Data
Section Elevation Size L Ly, Kir Fa A Actual Allow. Ratio
No. P P P
ft ft ft ksi in? K K P,
L1 131-110 (1) TP15.525x10.525x0.1875 21.0000 0.0000 0.0 39.00 9.2600 -1.99 361.14 0.006
L2 110 - 90 (2) TP20.528x15.525%x0.25 20.0000 0.0000 0.0 39.00 16.3238 -8.00 636.63 0.013
L3 90 - 84.5833 TP21.883x20.528x0.4767 5.4167 0.0000 0.0 28.51 32.8594 -9.75 936.89 0.010
(3)
L4 84.5833 - 83 TP22.2791x21.883x0.6243 1.5833  0.0000 0.0 28.52 43.5314  -10.06 1241.69 0.008
4
L5 83-81(5) TP22.7794x22.2791x0.389 2.0000 0.0000 0.0 37.45 28.0776  -10.36 1051.39 0.010
5
L6 81-70(6) TP25.531x22.7794x0.5101 11.0000 0.0000 0.0 27.07 39.4554  -11.66 1068.14 0.011
L7 70 - 67.0833 TP25.7604x23.5102x0.435 6.9167  0.0000 0.0 37.58 354949  -13.37 1334.04 0.010
) 3
L8 67.0833 - TP26.5107x25.7604x0.431 3.0000 0.0000 0.0 37.63 36.2146  -13.93 1362.83 0.010
64.0833 (8) 3
L9 64.0833 - TP27.2611x26.5107x0.475 3.0000 0.0000 0.0 35.51 40.9837  -14.52 1455.49 0.010
61.0833 (9) 2
L10 61.0833 - 59.5 TP27.6571x27.2611x0.603 1.5833 0.0000 0.0 28.79 52.6099 -14.89 1514.85 0.010
(10) 9
L11 59.5-53.5 TP29.1578x27.6571x0.699 6.0000 0.0000 0.0 27.18 64.0544 -16.49 1741.00 0.009
(11)
L12 53.5 - 44,5833 TP31.388x29.1578x0.6831 8.9167 0.0000 0.0 27.01 67.5330 -18.96 1824.20 0.010
(12)
L13  44.5833-40.5 TP32.4093x31.388x0.6692 4.0833 0.0000 0.0 27.05 68.3942  -20.12 1849.93 0.011
(13)
L14 40.5 - 39 (14) TP32.7844x32.4093x0.698 1.5000 0.0000 0.0 27.27 72.1829  -20.56 1968.43 0.010
7
L15 39-31.5(15) TP34.0326x32.7844x0.715 7.5000 0.0000 0.0 27.28 76.7501 -22.91 2093.90 0.011
4
L16 315-255 TP35.5312x34.0326x0.607 6.0000 0.0000 0.0 31.75 68.2894  -24.62 2167.91 0.011
(16) 3
L17 255-23.5 TP36.0307x35.5312x0.653 2.0000 0.0000 0.0 30.79 744274  -25.24 2291.77 0.011
(17) 4
L18 23.5-18.75 TP37.217x36.0307x0.5424 4.7500 0.0000 0.0 34.51 62.5038 -25.59 2157.13 0.012
(18)
L19 18.75 - TP37.6333x37.217x0.6846 1.6667 0.0000 0.0 32.57 80.5279  -26.58 2623.12 0.010
17.0833 (19)
L20 17.0833- 13 TP38.6531x37.6333x0.592 4.0833 0.0000 0.0 32.69 70.7152  -27.13 2311.96 0.012
(20) 9
L21 13-10.5(21) TP39.2775x38.6531x0.750 2.5000 0.0000 0.0 31.58 91.6330  -28.37 2894.14 0.010
8
L22 10.5-0(22) TP41.9x39.2775x0.5542 10.5000 0.0000 0.0 31.85 69.1003  -29.30 2201.12 0.013
Pole Bending Design Data
Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. My fbx Fbx fbx My fby Fby fby
ft kip-ft ksi ksi Fox kip-ft ksi ksi Fo,
L1 131-110 (1) TP15.525x10.525x0.1875  59.31 20.59 39.00 0.528 0.00 0.00 39.00 0.000
L2 110-90 (2) TP20.528x15.525x0.25 32486  48.38 39.00 1.241 0.00 0.00 39.00 0.000
L3 90 - 84.5833 TP21.883x20.528x0.4767 423.17  29.95 28.51 1.050 0.00 0.00 28.51 0.000
(3)
L4 84.5833-83 TP22.2791x21.883x0.624 453.94 2413 28.52 0.846 0.00 0.00 28.52 0.000
(4) 3
L5 83 -81(b) TP22.7794x22.2791x0.38  493.17  38.87 3745 1.038 0.00 0.00 37.45 0.000
95
L6 81-70(6) TP25.531x22.7794x0.510  633.51 33.24 27.07 1.228 0.00 0.00 27.07 0.000
1
L7 70 -67.0833 TP25.7604x23.5102x0.43 777.14  42.83 37.58 1.139 0.00 0.00 37.58 0.000
(7) 53
L8 67.0833 - TP26.5107x25.7604x0.43 840.92 44.08 3763 1.171 0.00 0.00 37.63 0.000
64.0833 (8) 13
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Section Elevation Size Actual  Actual  Allow. Ratio Actual Actual Allow. Ratio
No. Mx fbx Fbx fbx My fby Fby fby
ft kip-ft ksi ksi Fux kip-ft ksi ksi Fop
L9 64.0833 - TP27.2611x26.5107x0.47 905.58  40.89 3551 1.151 0.00 0.00 35.51 0.000
61.0833 (9) 52
L10 61.0833 - TP27.6571x27.2611x0.60 940.07 32.88 28.79 1.142 0.00 0.00 28.79 0.000
59.5 (10) 39
L11 59.5-53.5 TP29.1578x27.6571x0.69 10731  29.37 27.18 1.081 0.00 0.00 27.18 0.000
(11) 9 8
L12 53.5 - TP31.388x29.1578x0.683 1278.0 30.68 27.01 1136 0.00 0.00 27.01  0.000
44 5833 (12) 1 5
L13 44,5833 - TP32.4093x31.388x0.669 13746 31.49 27.05 1.164 0.00 0.00 27.05 0.000
40.5 (13) 2 7
L14 40.5-39(14) TP32.7844x32.4093x0.69 14106  30.31 2727 1111 0.00 0.00 27.27 0.000
87 0
L15 39-31.5(15) TP34.0326x32.7844x0.71 15936  31.00 27.28 1.136 0.00 0.00 27.28  0.000
54 1
L16 31.56-25.5 TP35.5312x34.0326x0.60 17439 36.23 31.75  1.141 0.00 0.00 31.75 0.000
(16) 73 6
L17 25.5-23.5 TP36.0307x35.5312x0.65 1794.8 33.81 30.79 1.098 0.00 0.00 30.79 0.000
(17) 34 4
L18 23.5-18.75 TP37.217x36.0307x0.542 1825.2 40.34 3451 1.169 0.00 0.00 34.51 0.000
(18) 4 3
L19 18.75 - TP37.6333x37.217x0.684 1917.2 3233 3257 0.993 0.00 0.00 32.57 0.000
17.0833 (19) 6 2
L20 17.0833-13 TP38.6531x37.6333x0.59 19606 37.04 3269 1.133 0.00 0.00 32.69 0.000
(20) 29 9
L21 13-10.5(21) TP39.2775x38.6531x0.75 2068.3 29.58 3158 0.936 0.00 0.00 31.58 0.000
08 8
L22 10.5-0(22) TP41.9x39.2775x0.5542  2135.1 39.42 31.85 1.237 0.00 0.00 31.85 0.000
6
Pole Shear Design Data
Section Elevation Size Actual  Actual Allow. Ratio Actual Actual Allow. Ratio
NO_ V fv FV fv T fv( FV( fvj
ft K ksi ksi F, kip-ft ksi ksi Fu
L1 131-110(1) TP15.525x10.525x0.1875 5.07 0.55 26.00 0.043 0.18 0.03 26.00 0.001
L2 110 - 90 (2) TP20.528x15.525x0.25 17.13 1.05 26.00 0.082 0.49 0.03 26.00 0.001
L3 90 - 84.5833 TP21.883x20.528x0.4767 19.34 0.59 19.01 0.063 0.50 0.02 19.01  0.001
(3)
L4 84.5833-83 TP22.2791x21.883x0.624  19.51 0.45 19.02 0.048 0.51 0.01 19.02 0.001
(4) 3
L5 83-81(5)  TP22.7794x22.2791x0.38  19.70 0.70 2496 0.057 0.52 0.02 2496 0.001
95
L6 81-70(6) TP25.531x22.7794x0.510  20.37 0.52 18.05 0.058 0.54 0.01 18.05 0.001
1
L7 70-67.0833 TP25.7604x23.5102x0.43 21.10 0.59 25.06 0.048 057 0.01 25.06 0.001
(7) 53
L8 67.0833 - TP26.5107x25.7604x0.43  21.39 0.59 25,09 0.048 0.58 0.01 25.09 0.001
64.0833 (8) 13
L9 64.0833 - TP27.2611x26.5107x0.47  21.69 0.53 23.68 0.045 0.59 0.01 23.68 0.001
61.0833 (9) 52
L10 61.0833 - TP27.6571x27.2611x0.60 21.85 0.42 19.20 0.044 0.60 0.01 19.20  0.001
59.5 (10) 39
L11 59.5-53.5 TP29.1578x27.6571x0.69 22.49 0.35 18.12 0.039 0.63 0.01 18.12  0.000
(1) 9
L12 53.5 - TP31.388x29.1578x0.683  23.43 0.35 18.01 0.039 067 0.01 18.01  0.000
44,5833 (12) 1
L13 44,5833 - TP32.4093x31.388x0.669 23.85 0.35 18.03 0.03¢ 0.69 0.01 18.03  0.000
40.5 (13) 2
L14 40.5-39(14) TP32.7844x32.4093x0.69 24.01 0.33 18.18 0.037 0.69 0.01 18.18  0.000
87
L15 39-31.5(15) TP34.0326x32.7844x0.71  24.75 0.32 18.19 0.036 0.73 0.01 18.19 0.000
54
L16 31.5-255 TP35.5312x34.0326x0.60 25.32 0.37 2116 0.036 0.76 0.01 21.16  0.000
(18) 73
L17 255-23.5 TP36.0307x35.5312x0.65 25.51 0.34 20.53 0.034 077 0.01 20.53 0.000
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Section Elevation Size Actual  Actual Allow. Ratio Actual Actual Allow. Ratio
NO. Vv fv FV fv T fvr er fvr
ft K ksi ksi = Kkip-ft ksi ksi Fu
a7 34
L18 23.56-18.75 TP37.217x36.0307x0.542 25.74 0.41 23.01 0.036 0.78 0.01 23.01 0.000
(18) 4
L19 18.75 - TP37.6333x37.217x0.684  26.15 0.32 21.72 0.030 0.80 0.01 21.72 0.000
17.0833 (19) 6
L20 17.0833-13 TP38.6531x37.6333x0.59 26.25 0.37 21.80 0.034 0.81 0.01 21.80 0.000
(20) 29
L21 13-10.5(21) TP39.2775x38.6531x0.75  26.69 0.29 21.06 0.028 0.83 0.01 21.06 0.000
08
L22 10.5-0(22) TP41.9x39.2775x0.5542 26.92 0.39 21.24 0.037 0.84 0.01 21.24 0.000
Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P fox Toy fy Tt Stress Stress
ft P, Fox Foy F. Fu Ratio Ratio
L1 131-110 (1) 0.006 0.528 0.000 0.043 0.001 0.‘5/34 1.333 H1-3+VT ‘/
L2 110-90(2) 0.013 1.241 0.000 0.082 0.001 1.‘2/55 1.333 H1-3+VT /
L3 90 - ?;5833 0.010 1.050 0.000 0.063 0.001 1.'(?2 1.333 H1-3+VT /
L4 84.5222;3 -83 0.008 0.846 0.000 0.048 0.001 0.::35 1.333 H1-3+VT /
L5 83 -81(5) 0.010 1.038 0.000 0.057 0.001 1.1(;9 1.333 H1-3+VT ‘/
L6 81-70 (6) 0.011 1.228 0.000 0.058 0.001 130 1.333 H1-3+VT '/
L7 70 - 6(;50833 0.010 1.139 0.000 0.048 0.001 1.1/50 1.333 H1-34VT ‘/
L8 67.0833 - 0.010 1.171 0.000 0.048 0.001 1.182 1.333
64.0833 (8) H1-3wvT ¥/
L9 64.0833 - 0.010 1.151 0.000 0.045 0.001 1.162 1.333
61.0833 (9) v H1-3wvT ¥/
L10 61.0833 - 0.010 1.142 0.000 0.044 0.001 1.152 1.333 H1-3+VT‘/
59.5 (10) v
L11 59.?1-1§3.5 0.009 1.081 0.000 0.039 0.000 1.‘(31 1.333 H1-34VT ‘/
L12 53.5 - 0.010 1.136 0.000 0.039 0.000 1.147 1.333
445833 (12) v H1-3+vT vV
L13 44,5833 - 0.011 1.164 0.000 0.039 0.000 1.175 1.333 H1-3+VT ‘/
40.5 (13) v
L14 40.5-39 (14) 0.010 1.111 0.000 0.037 0.000 1.‘1/22 1.333 H1-34VT /
L16 39-31.5(15) 0.011 1.136 0.000 0.036 0.000 1.‘1/48 1.333 H1-3+VT '/'
L16 31.5-25.5 0.011 1.141 0.000 0.036 0.000 1.153 1.333 H1-3+VT/
(16) |/
L17 2565-235 0.011 1.098 0.000 0.034 0.000 1.109 1.333 H1-3+VT ‘/
(17 /
L18 23.5-18.75 0.012 1.169 0.000 0.036 0.000 1.181 1.333 H1-3+VT ‘/
(18) /
L19 18.75 - 0.010 0.993 0.000 0.030 0.000 1.003 1.333
17.0833 (19) v H1-3+vT ¥/
L20 17.0:3238’; -13 0.012 1.133 0.000 0.034 0.000 1.145 1.333 H1-3+VT ‘/
L21 13-10.5 (21) 0.010 0.936 0.000 0.028 0.000 0.946 1.333 H1-3+VTV'
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Fox Toy f, fu Stress Stress
ft P, Foe Foy_ F, Fu Ratio Ratio
v
L22 10.5-0(22) 0.013 1.237 0.000 0.037 0.000 1,‘2/51 1.333 H1-3+VT ‘/
Section Capacity Table
Section Elevation Component Size Critical P SF*Patiow % Pass
No. ft Type Element K K Capacily Fail
L1 131-110 Pole TP15.525x10.525x0.1875 1 -1.99 481.40 40.1 Pass
L2 110-90 Pole TP20.528x15.525x0.25 2 -8.00 848.63 94.1 Pass
L3 90 - 84.5833 Pole TP21.883x20.528x0.4767 3 -9.75 1248.87 79.7 Pass
L4 84.5833 - 83 Pole TP22.2791x21.883x0.6243 4 -10.06 1655.17 64.1 Pass
LS 83 -81 Pole TP22.7794x22.2791x0.3895 5 -10.36 1401.50 78.7 Pass
L6 81-70 Pole TP25.531x22.7794x0.5101 6 -11.66 1423.83 93.0 Pass
L7 70 - 67.0833 Pole TP25.7604x23.5102x0.4353 7 -13.37 1778.28 86.3 Pass
L8 67.0833 - Pole TP26.5107x25.7604x0.4313 8 -13.93 1816.65 88.7 Pass
64.0833
L9 64.0833 - Pole TP27.2611x26.5107x0.4752 9 -14.52 1940.17 87.2 Pass
61.0833
L10 61.0833-59.5 Pole TP27.6571x27.2611x0.6039 10 -14.89 2019.29 86.4 Pass
L11 59.5-53.5 Pole TP29.1578x27.6571x0.699 11 -16.49 2320.75 81.8 Pass
L12  53.5-44.5833 Pole TP31.388x29.1578x0.6831 12 -18.96 2431.66 86.0 Pass
L13  44.5833-405 Pole TP32.4093x31.388x0.6692 13 -20.12 2465.96 88.2 Pass
L14 40.5-39 Pole TP32.7844x32.4093x0.6987 14 -20.56 2623.92 84.2 Pass
L15 39-31.5 Pole TP34.0326x32.7844x0.7154 15 -22.91 2791.17 86.1 Pass
L16 31.5-255 Pole TP35.5312x34.0326x0.6073 16 -24.62 2889.82 86.5 Pass
L17 255-23.5 Pole TP36.0307x35.5312x0.6534 17 -25.24 3054.93 83.2 Pass
L18 23.5-18.75 Pole TP37.217x36.0307x0.5424 18 -25.59 2875.45 88.6 Pass
L19 18.75-17.0833 Pole TP37.6333x37.217x0.6846 19 -26.58 3496.62 75.2 Pass
L20 17.0833 - 13 Pole TP38.6531x37.6333x0.5929 20 -27.13 3081.84 85.9 Pass
L21 13-10.5 Pole TP39.2775x38.6531x0.7508 21 -28.37 3857.89 71.0 Pass
L22 10.5-0 Pole TP41.9x39.2775x0.5542 22 -29.30 2934.09 93.9 Pass
Summary
Pole (L2) 941 Pass
RATING = 94.1 Pass

tnxTower Report - version 6.1.4.1




May 12, 2015

131 Ft Monopole Tower Structural Analysis CCI BU No 806376
Project Number 37515-1502.004.7700, Application 293789, Revision 0 Page 40

APPENDIX B
BASE LEVEL DRAWING
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(INSTALLED—IN 2"
(1) 3/87 10 121
(Z) 374" 10 121
(INSTALLED)

(6) 1—174" TO 1
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APPENDIX C
ADDITIONAL CALCULATIONS
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DESIGNED APPURTENANCE LOADING

- TYPE [ ELEVATION | TYPE | ELEVATION
APX18-2065175-C w/ Mounl Pipe 128 B00MHz 2X50W RRH WIFILTER %
APX18-2065175-C w/ Mounl Pipe 128 | 800MHz 2X50W RRH WIFILTER ‘99
APX18-2065176-C w/ Mounl Pipe | 128 800MHz 2X50W RRH W/FILTER 99
Pipe Mount [PM 601-3] 128 | PCS 1900MHz 4x45W-65MHz 93
AM-X-CD-16-65-00T-RET w/ Mount | 121 'PCS 1900MHz 4x45W-65MHz 199
Pipe PCS 1900MHz 4x45W-65MH2 |99
AM»)(-CD-16—65—00T-RET wi Mount 121 PCS 1900MHz 4x45W-65MHz 29
Pipe L PCS 1900MHz 4x45W-65MHz ‘99
ém-ex-cms-ss-om-RET wiMount 121 R RTIE o
800 10121 W/ Mount Pipe 121 AN SR 490
800 10121 w/ Mount Pipe [121 TIMING 2000 |97
800 10121 w/ Mount Pipe 121 040 10054 97
RRUS-11 121 4010034 9
RRUS-11 121 ea0N00=2 v
s — WIMAX DAP HEAD 97
(2) LGP21401 121 WIRAXDARHEAD J/
AT ] = WIMAX DAP HEAD 97
LGP, oo HORIZON COMPACT 97
T 121 HORIZON COMPACT 97
T = APXVSPP18-C-A20 97
T s APXVSPP18-C-A20 97
R = | APXVSPP18-C-A20 97
T-Arm Mount [TA 601-3] 121 IBC1900HG:24 o
T T IBC1900HG-2A o7
TR o= IBC1900HG-2A 97
BXA-BOOB3/4CF 107 I5C 190088 1 L)
T = 1BC1900BB-1 o7
1BC1900BB-1 07
BXA-70063/6CFx4 107 3
BXA-70063/6CFx4 107 Platform Mounl (LF 101-1) 97
DB-T1-62-8AB-0Z 107 YHLPZ5 11 o7
{2) FDBRBO04I2C-3L 107 VHLPEEAY b
2 FOSRB0042CAL s . EII:LCSSON AIR 21 B2A B4P w/ Mount 67
{2} FDOR6004/2C-3). 107 ERICSSON AIR 21 B4A B2P w/ Mount 87
(2) SBNHH-1065B 107 Pipe
{2) SBNHH-1D65B 107 'ERICSSON AIR 21 B4A B2P wi Mount |87
(2) SBNHH-1D65B 107 Pipe
RRH2X60-AWS 107 ERICSSON AIR 21 B4A B2P w/ Mounl 87
RRH2X60-AWS 107 |Pipe |
BRF2XECTANS Tio7 KRY 112 144/1 87
RRH2x60-700 107 KRY 112 14411 87
RRH2x60-700 107 KRY 112 144/1 87
RRH2x60-700 107 T-Arm Mount [TA 702-3) 87
RRH2X60-PCS 107 ERICSSON AIR 21 B2A B4P w/ Mount 87
RRH2X60-PCS 107 Pipe
RRHZXE0-PCS o7 EiR;E:SSON AIR 21 B2A B4P w/ Mounl 87
DB-T1-62-8AB-0Z 107
Plalform Mount (LP 101-1) 107
) _MATERIAL STRENGTH -
[ GRADE | Fy | Fu | GRADE | Fy [ Fu
A572-65 65 ksi 80 ksi Reinf 45.08 ksi 45 ksi 57 ksi
Reinf 47.52 ksi |48 ksi 160 ksi Reinf 45.45 ksi 45 ksi |57 ksi
Reinf 47.54 ksi 48 ksi B0 ksi Reinf 45.47 ksi | 45 ksi |57 ksi
Reinf 6241 ksi |62 ksi 79 ksi Reinf 52.91 ksi |53 ksi 67 ksi
Relnt 45.12 ksi 45 ksi 57 ksi Reinf 51.32 ksi 51 ksi 165 ksi
AXIAL Reinf 62.64 ksi |63 ksi 79ksi Reinf 57.52 ksi 5B ksi 72 ksi
72K Reinf 62.72 ksi | 63 ksi 79 ksl Reinf 54.29 ksi 54 ksi |68 ksi
Reinf 59.19 ksi 59 ki 74ksi Reinf 54 49 ksi 54 ksi 69 ksi
s L 1 1L L1 il L2
9K R V 826 kgse_lrr\{ s! si s! Rein s si si
#inf 45.02 ksi 45 ksl 57 ksi

TORQUE 1 kip-ft

38 mph WIND - 1.2500 in ICH1.

TOWER DESIGN NOTES

Tower is located in Hartford County, Connecticut.

2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 38 mph basic wind with 1.25 in ice. Ice is considered to

AXIAL
32K increase in thickness with height.
4, Deflections are based upon a 50 mph wind.
SHEAR MON5. AOWER RATING: 94.1%
28K J y 2423 kip-ft

TORQUE 1 kip-ft

REACTIONS - 80 mph WIND

Paul J Ford and Company
250 E. Broad Street, Suite 600

Columbus, OH 43215
Phone: 614,221.6679
FAX: 614,448.4105

Code: TIAEIA-222-F
Path:

131" Monopole / HRT 100 943239
Project. pjF# 37515-1502.004.7700 / BU# 806376 -
Client Crown Castle International %" ¥ John J Woolley AP

Date: 95115115

Scale: N
tig No. |




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

TIA Rev F
Site Data Reactions
BU#: 806376 Moment:| 2423 |ft-kips
Site Name: HRT 100 943239 Axial: 32 kips
App # Shear: 28 kips

Pole Manufacturer: |

Other

|

Anchor Rod Data

|If No stiffeners, Criteria:

| AISC ASRI <-Only Applcable to Unstiffened Cases

Qty: 12
Diam: 2.25 in
Rod Material:| A615-J Anchor Rod Results Rigid
Strength (Fu): 100 ksi Maximum Rod Tension: 191.6 Kips Service, ASD
Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle: 49.88 |in Anchor Rod Stress Ratio: 98.3% Pass
Plate Data
Diam:| 55.88 [in Base Plate Results Flexural Check Rigid
Thick: 2.5 in Base Plate Stress: 42 4 ksi Service ASD
Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75"Fy*ASIF
Single-Rod B-eff: 11.23  |in Base Plate Stress Ratio: 70.7% Pass Y.L. Length:
27.06

Stiffener Data (Welding at both sides)

nia

Config: 0 * 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: n/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: 41.9 in
Thick:] 0.344 [in . -
Grade: 65 ksi
# of Sides: 12 "0" IF Round R
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

CCiplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 5/15/2015
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spColumn v4.80 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections
Copyright © 1988-2011, STRUCTUREPOINT, LLC.
All rights reserved

Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and cannot be responsible for either
the accuracy or adequacy of the material supplied as input for processing by the spColumn computer
program. Furthermore, STRUCTUREPOINT neither makes any warranty expressed nor implied with respect to the
correctness of the output prepared by the spColumn program. Although STRUCTUREPOINT has endeavored to
produce spColumn error free the program is not and cannot be certified infallible. The final and only
responsibility for analysis, design and engineering documents 1is the licensee's. Accordingly,
STRUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis, design
or engineering documents prepared in connection with the use of the spColumn program.



Llcensed to: Paul J. kord and Company. License lD:
7:\tower\375_crown_ castle\2015\37515-1502_80,..\37515-1502.003.7805 - foundation reinforcement.col

seneral Information:

File Name: g:\tower\375 crown_castle\2015\3751...\37515-1502.003.7805 - foundation reinforcement.col

Project: 37512-1659
Column:
Code: ACI 318-08

Engineer: DSK

Units: English

Run Option: Investigation Slenderness: Not considered

Run Axis: X-axis Column Type: Structural
Jaterial Properties:

f'c = 3 ksi fy = 60 ksi

Ec = 3122.02 ksi Es = 29000 ksi

Ultimate strain = 0.003 in/in

Betal = 0.85
3ection:

Circular: Diameter = 72 in

Gross section area, Ag = 4071.5 in"2

Ix = 1.31917e+006 in"4 Iy = 1.31917e+006 in”"4

rx = 18 in ry = 18 in

Xo = 0 in Yo = 0 in
Reinforcement:

Bar Set: ASTM A615
Size Diam (in) Area (in”"2)

¥ 3 0.38 0.11
# 6 0.75 0.44
# 9 1.13 1.00
¥ 14 1.69 2.25

Size Diam (in)

2,26

Confinement: Tied; #3 ties with #10 bars,

phi(a) = 0.8, phi(b) = 0.9,

Layout: Circular

Pattern: All Sides Equal (Cover to longitudinal reinforcement)

phi(c) = 0.65

Total steel area: As = 45.72 in"2 at rho =
Minimum clear spacing = 4.37 in

36 #10 Cover = 3 in

#4 with larger bars.

1.12%

Factored Loads and Moments with Corresponding Capacities:

PhiMnx
k-ft

b3bHl-1Ud4bbl4-4-1lEoCD-22/01

Diam (in) Area

PhiMn/Mu NA depth Dt depth

in

in

(in"2)

Pu Mux
No kip k-ft
1 32.00 3350.10

*** End of output ***

5795.45

1.730

15.59

68.37

0.01016

Ub/15/1%
12:55 PM



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

Rigid

Service, ASD

Fty*ASIF

a'<0 case

Rigid
Service ASD

0.75*Fy*ASIF

Site Data Reactions
BU#: 806376 Moment:] 59.31 |ft-kips
Site Name: HRT 100 943239 Axial: 1.99 kips
App #: Shear: 5.07 kips
Elevation: 110 feet
Pole Manufacturer:]|  Other |
[if No stiffeners, Criteria: | AISC ASD |<-Only Applcable to Unstiffiened Cases
Bolt Data Flange Bolt Results
Qty: 10 Bolt Tension Capacity, B: 46.07 kips
Diameter (in.): 1 Bolt Fu: 120 Max Bolt directly applied T: 14.44 Kips
Bolt Material:| A325 Bolt Fy: 92 Min. PL "tc" for B cap. wio Pry: 1.286 in
N/A: 75 <-- Disregard | Bolt Fty: | Min PL "treq" for actual T w/ Pry: 0.539 in
N/A: 55 <-- Disregard 44.00 Min PL "t1" for actual T w/o Pry: 0.720 in
Circle (in.):| 19.45 T allowable w/o Prying: 46.07 kips
Prying Force, Q: 0.00 kips
Plate Data Total Bolt Tension=T+Q: 14.44 kips
Diam:| 21.95 [in Non-Prying Bolt Stress Ratio, T/B: 31.3% Pass
Thick, t:{ 1.375 |in
Grade (Fy): 50 ksi Exterior Flange Plate Results Flexural Check
Strength, Fu: 65 ksi Compression Side Plate Stress: 11.4 ksi
Single-Rod B-eff:| 4.99 [in Allowable Plate Stress: 50.0 ksi

Stiffener Data (Welding at Both Sides)
Config: 0 i
Weld Type:
Groove Depth: in **
Groove Angle: degrees
Fillet H. Weld: <-- Disregard
Fillet V. Weld: in
Width: in
Height: in
Thick: in
Notch: in
Grade: ksi
Weld str.: ksi
Pole Data
Diam:|] 15.53 |in
Thick:] 0.1875 |in
Grade: 65 ksi
# of Sides: 12 "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

Compression Plate Stress Ratio:
No Prying
Tension Side Stress Ratio, (treq/t)*2:

nla

Stiffener Results

Horizontal Weld :

Vertical Weld:

Plate Flex+Shear, fbo/Fb+(fv/Fv)"2:
Plate Tension+Shear, ft/Ft+(fv/Fv)"2:
Plate Comp. (AISC Bracket):
Pole Results

Pole Punching Shear Check:

22.7% Pass

15.4% Pass

n/a
n/a
n/a
n/a
n/a

n/a

Comp. Y.L. Length:

11.71

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

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

Analysis Date: 5/15/2015
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MONOPOLE REINFORCEMENT AND RETROFIT PROJECT

BU NUMBER; SITE NAME

BU #806376; HRY 100 943239
APP: 293789 REV. 0; WO: 1057339

SITE ADDRESS
1455 FORBES STREET
EAST HARTFORD, CONNECTICUT 06118
HARTFORD COUNTY

1

PROJECT NOTES

THESE DRAWINGS WERE PREPARED FROM INFORMATION AND DOCUMENTS PROVIDED BY
CROWN CASTLE, THE INFORMATION PROVIDED HAS NOT BEEN FIELD VERIFIED BY THE
ENGINEER OF RECORD (EOR) FOR ACCURACY AND THEREFORE DISCREPANCIES BETWEEN
THESE DRAWINGS AND ACTUAL SITE CONDITIONS SHOULD BE ANTICIPATED. DETAILED
FIELD INFORMATION REGARDING INTERFERENCES AND/OR EXISTING FIELD CONDITIONS
MAY BE AVAILABLE ON CROWN CASTLE'S CCISITES AND FROM CONTRACTOR'S PRE-MOD
MAPPING. T IS THE CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY ALL EXISTING
CONDITIONS AND DIMENSIONS AND COORDINATE WITH THE AVAILABLE SOURCES OF
INFORMATION ABOVE AND WITH THE PROJECT DRAWINGS BEFORE PROCEEDING WITH THE
WORK. CONTRACTOR SHALL IMMEDIATELY REPORT ANY AND ALL DISCREPANCIES TO THE
EOR AND CROWN CASTLE FIELD PERSONNEL BEFORE PROCEEDING WITH THE WORK.

ALL STRUCTURAL BOLTS SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED
CONDITION ACCORDING TO THE REQUIRMENTS OF THE AISC 'SPECIFICATION FOR
STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009

ALL STRUCTURAL BOLTS SHALL BE FIELD INSPECTED ACCORDING TO THE REQUIREMENTS
OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS',
DEC, 31, 2008.

DTI'S REQUIRED: ALL FORGBOLTS™ SHALL BE INSTALLED USING DIRECT TENSION
INDICATORS (DTI'S) AND HARDENED WASHERS. ALL FORGBOLTS™ SHALL BE
PRETENSIONED AND TIGHTENED UNTIL THE DTI WASHERS SHOW THAT THE PROPER BOLT
TENSION HAS BEEN REACHED. SEE NOTES AND DETAILS ON SHEET 8-2A FOR
REQUIREMENTS ON THE USE OF DTI WASHERS WITH THE BOLTS.

ATTENTION ALL CONTRACTORS, ANYTIME YOU ACCESS A CROWN SITE FOR ANY REASON

PROJECT CONTACT:

MONOPOLE OWNER:

CROWN CASTLE

MOD PM: JOHN MCGEE AT JOHN.MCGEE@CROWNCASTLE.COM

PH: (704) 877-8397

MOD CM: JASON D'AMICO AT JASON.D'AMICO,VENDOR@CROWNCASTLE.COM
PH: (860) 209-0104

ENGINEER OF RECORD:
PIFMOD@PIFWEB.COM

DESIGN STANDARD
[ 1GN WAS PERFORMED FOR THIS MONOPOLE IN Al DANCE
WITH THE REQUIREMENTS OF THE 2005 CONNECTICUT BUILDING CODE
AND THE TIA/EIA-222-F STRUCTURAL STANDARDS FOR STEEL ANTENNA
TOWERS AND ANTENNA SUPPORTING STRUCTURES USING A FASTEST MILE
WIND SPEED IF 80 MPH WITH NO ICE, 37.6 MPH WITH 1 1/4 INCH ICE
THICKNESS AND 50 MPH UNDER SERVICE LOADS

REFER TO THE POLE DESIGN AND ANTENNA LOADING DOCUMENTED IN
THE PJF STRUCTURAL ANALYSIS FOR THIS SITE (PJF#37515-1502.004.7700),
DATED 05/12/2015.

THIS PROJECT INCLUDES THE FOLLOWING ITEMS:
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STIFFENER REMOVAL
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CROWN CASTLE PROJECT: BU #806376; HRY 100 943239; EAST HARTFORD, CONNECTICUT
MONOPOLE RETROFIT PROJECT MASTER NOTES DOCUMENT (REV. 3,02/05/2015)

1. GENERAL NOTES

11 THE MONGPOLE STRUCTURE (N ITS EXISTING CONDITION BXOES MOT HAVE THE STRUCTURAL CAPACITY TO CARRY ALL
OF THE ANTENNA AND PLATFORM LOADS SHOWN ON THESE DRAWINGS AT THE REQUIRED MINIMUM WIND SPEEDS, DO
NOT INSTALL ANY ADDITIONAL OR NEW ANTENNA AND PLATFORM LOADS UNTIL THE MONOPOLE REINFORCING SYSTEM
1S COMPLETELY AND SUCCESSFULLY INSTALLED.

12 IFMATERIALS, QUANTITIES, STRENGTHS OR SIZES INDICATED BY THE DRAWINGS OR SPECIFICATIONS ARE NOT IN
AGREEMENT WITH THESE NOTES, THE BETTER QUALITY AND/OR GREATER QUANTITY, STRENGTH OR SIZE INDICATED,
SPECIFIED OR NOTED SHALL BE PROVIDED.

13 THIS STRUCTURE IS DESIGNED TO BE SELF-SUPPORTING AND STABLE AFTER THE INSTALLATION OF THE REINFORCING
REPAIR SYSTEM HAS BEEN SUCCESSFULLY COMPLETED IT IS THE CONTRACTOR'S SOLE RESPONSIBILITY TO ENSURE
THE SAFETY AND STABILITY OF THE MONOPOLE AND ITS COMPONENT PARTS DURING FIELD MODIFICATIONS THIS
INCLUDES, BUT IS NOT LIMITED TO, THE ADDITION OF WHATEVER TEMPORARY BRACING, GUYS OR TIE DOWNS THAT
MAY BE NECESSARY. SUCH MATERIAL SHALL BE REMOVED AND SHALL REMAIN THE PROPERTY OF THE CONTRACTOR
AFTER THE COMPLETION OF THE PROJECT.

14 THE STRUCTURAL CONTRACT DOCUMENTS DO NOT INDICATE THE METHOD OR MEANS OF CONSTRUCTION THE
CONTRACTOR SHALL SUPERVISE AND DIRECT THE WORK AND SHALL BE SOLELY RESPONSIBLE FORALL
CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES, AND PROCEDURES, OBSERVATION VISITS TO THE SITE
BY CROWN CASTLE AND/OR THE EOR SHALL NOT INCLUDE INSPECTIONS OF THE PROTECTIVE MEASURES OR THE
CONSTRUCTION PROCEDURES,

15 ANY SUPPORT SERVICES PERFORMED BY THE EOR DURING CONSTRUCTION ARE SOLELY FOR THE PURPOSE OF
ASSISTING IN QUALITY CONTROL AND IN ACHIEVING GENERAL CONFORMANCE WITH CONTRACT DOCUMENTS. THEY
DO NOT GUARANTEE CONTRACTOR'S PERFORMANCE AND SHALL NOT BE CONSTRUED AS SUPERVISION OF
CONSTRUCTION

1.6  ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE NEW AND OF GOOD QUALITY, FREE FROM FAULTS AND
DEFECTS AND IN CONFORMANCE WITH THE CONTRACT DOCUMENTS - ANY AND ALL SUBSTITUTIONS MUST BE
PROPERLY APPROVED AND AUTHORIZED IN WRITING BY CROWN CASTLE AND EOR PRIOR TO INSTALLATION THE
CONTRACTOR SHALL FURNISH SATISFACTORY EVIDENCE AS TO THE KIND AND QUALITY OF MATERIALS AND
EQUIPMENT BEING SUBSTITUTED

17 THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING, AND SUPERVISING ALL SAFETY
PRECAUTIONS AND PROGRAMS IN CONNECTION WITH THE WORK . THE CONTRACTOR IS RESPONSIBLE TO ENSURE
THAT THIS PROJECT AND RELATED WORK COMPLIES WITH ALL APPLICABLE LOCAL, STATE, AND FEDERAL SAFETY
CODES AND REGULATIONS GOVERNING THIS WORK AS WELL AS CROWN CASTLE SAFETY GUIDELINES,

18  THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING ALL EXISTING AND NEW COAXIAL CABLES AND OTHER
EQUIPMENT DURING CONSTRUCTION.

19.  ANY EXISTING ATTACHMENTS AND/OR PROJECTIONS ON THE POLE THAT MAY INTERFERE WITH THE (NSTALLATION OF
THE REINFORCING SYSTEM WILL HAVE TO BE REMOVED AND RELOCATED, REPLACED, OR RE4NSTALLED AS REQUIRED
AFTER THE REINFORCING IS SUCCESSFULLY COMPLETED  THE CONTRACTOR SHALL IDENTIFY AND COORDINATE
THESE ITEMS PRIOR TO CONSTRUCTION WITH CROWN CASTLE, TESTING AGENCY, AND EOR

110 ANY AND ALL EXISTING PLATFORMS THAT ARE LOCATED IN AREAS OF THE POLE SHAFT WHERE SHAFT REINFORCING
MUST BE APPLIED SHALL BE TEMPORARILY REMOVED OR OTHERWISE SUPPORTED TO PERMIT NEW CONTINUOUS
REINFORCEMENT TO BE ATTACHED, AFTER THE CONTRACTOR HAS SUCCESSFULLY INSTALLED THE MONOPOLE
REINFORCEMENT SYSTEM, THE CONTRACTOR SHALL RE-INSTALL THE PLATFORMS.

1.11.  THE CLIMBING FACILITIES, SAFETY CLUIMB AND ALL PARTS THEREOF SHALL NOT BE IMPEDED, MODIFIED OR ALTERED
WITHOUT THE EXPRESS APPROVAL OF THE EOR

112 ALL SOLUTIONS FOR THE REPLACEMENT, RELOCATION OR MODIFICATION OF THE SAFETY CLIMB AND/OR ANY OF THE
MONOPOLE CLIMBING FACILITIES SHALL BE COORDINATED WITH TUF-TUG  CONTACT DETAILS:

TUF-TUG PRODUCTS

3434 ENCRETE LANE
MORAINE, OHIO 45439
PHONE: 937-299-1213
EMAIL: TUFTUG@AOL COM

~

STRUCTURAL STEEL
217 STRUCTURAL STEEL MATERIALS, FABRICATION, DETAILING, AND WORKMANSHIP SHALL CONFORM TO THE LATEST
EDITION OF THE FOLLOWING REFERENCE STANDARDS:
211, BY THE AMERKAN INSTITUTE CF STEEL CONSTRUCTION
2447 'SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS *
2412  SPECIFICATION FOR STRUCTURAL JOINTS USING ASTM HIGH STRENGTH BOLTS," AS APPROVED BY THE
RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS
2413 “CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES"
212 THE AMEFSCAN I¥ (A0S},
21421 "STRUCTURAL WELDING CODE - STEEL D1 1"
2122 "STANDARD SYMBOLS FOR WELDING, BRAZING, AND NONDESTRUCTIVE EXAMINATION'
22 ANY MATERIAL OR WORKMANSHIP WHICH IS OBSERVED TO BE DEFECTIVE OR INCONSISTENT WITH THE CONTRACT
DOCUMENTS SHALL BE CORRECTED, MODIFIED, OR REPLACED AT THE CONTRACTOR'S EXPENSE
23 WELDED CONNECTIONS SHALL CONFORM TO THE LATEST REVISED CODE OF THE AMERICAN WELDING SOCIETY, AWS
D11 AL WELD ELECTRODES SHALL BE EB0XX UNLESS NOTED OTHERWISE ON THE DRAWINGS
24 ALL WELDED CONNECTIONS SHALL BE MADE BY WELDERS CERTIFIED BY AWS  CONTRACTOR SHALL SUBMIT
WELDERS' CERTIFICATION AND QUALIFICATION DOCUMENTATION TO CROWN CASTLE'S TESTING AGENCY FOR REVIEW
AND APPROVAL PRIOR TO CONSTRUCTION
25 STRUCTURAL STEEL PLATES SHALL CONFORM TO ASTM A572 GRADE 65(FY = 65 (51 MIN) UNLESS NOTED OTHERWISE
ON THE DRAWINGS
26, SURFACES OF EXISTING STEEL SHALL BE PREPARED AS REQUIRED FOR FIELD WELDING PER AWS. SEE SECTION|
NOTES REGARDING TOUCH UP OF GALVANIZED SURFACES DAMAGED DURING TRANSPORTATION OR ERECTION AND
ASSEMBLY AS WELL AS FIELD WELDING
27 NOWELDING SHALL BE DONE TO THE EX(STING STRUCTURE WITHOUT THE PRIOR APPROVAL AND SUPERVISION OF
THE TESTING AGENCY.
28 FIELD CUTTING OF STEEL:
281, IMPORTANT CUTTNG ANDWELDING SAFTEY GLIDELINES: THE CONTRACTOR SHALL FOLLOW ALL CROWN CASTLE
CUTTING, NG, FIRE PREVENTION AND SAFTEY GUICELINES. FRIOR TO CORSTRUCTION, THE CONTRACTOR
SHALL OBTAIN A GOPY OF THE CURRENT CROWN CASTLE GUIDELINES. PER THE, 12012008 CROWN CASTLE
NG ACTVITIES SHALL BE TED WTH
CUITTING AND WELDING X 100150 M AN ONGOENG

TEOUCHEUT BE EATIRE UEE OF THE PROECY. ANY BAWAGE 10 THE COAX CABLES, ANDCH OUER
EDUPRENT ANDOR THE STRUGTURE, RESUL TENG FROM THE CONTRACTOR'S ACTIVITIES SHALL BE REPAREDAT
THE CONTRACTOR'S EXPENSE  THE INSPECTION/TESTING AGENCY SHALL CLOSELY AND CONTINUOUSLY

MONITOR THIS ACTIVITY

282  ALLREQUIRED CUTS SHALL BE CUT WITHIN THE DIMENSIONS SHOWN ON THE DRAWINGS. NO CUTS SHALL
EXTEND BEYOND THE QUTLINE OF THE DIMENSIONS SHOWN ON THE DRAWINGS. ALL CUT EDGES SHALL BE
GROUND SMOOTH AND DE-BURRED. CUT EDGES THAT ARE TO BE FIELD WELDED SHALL BE PREPARED FOR FIELD
WELDING PER AWS D1.1 AND AS SHOWN ON THE DRAWINGS CONTRACTOR TO AVOID 90 DEGREE CORNERS, IT
MAY BE NECESSARY TO DRILL STARTER HOLES AS REQUIRED TO MAKE THE CUTS.

3. BABE PLATE OROUT. (NOT REQIRRED]

FOUKDATION WORK- (WOT REQUIRED]
CRETAN-PLACE C E-

TOUCH UP OF GALVANIZING
74 THE CONTRAZTOR SMALL TOUCH UP ANY AND ALL AREAS OF GALVANIZING ON THE EXISTING STRUCTURE ORNEW
COMPONENTS THAT ARE DAMAGED OR ABRAIID DURING CONSTRUCTION SURF)

NTACT 76 AT IMI ‘D FOR T I
72 CONTRACTOR BHALL CLEAN AND PREPARE ALL FIELD WELDS O GALVANGZED AND PRIME PAINTED SURFACES FOR
TOUCH-UP COATING IN ACCORDANCE WITHAWS D1 1. CROWN CASTLE'S TESTING AGENCY SHALL VERIFY THE
PREPARED SURFACE PRIOR TO APPLICATION OF THE TOUCH-UP COATING
73 CROWN CASTLE'S TESTING AGENCY SHALL TEST AND VERIFY THE COATING THICKNESS AFTER THE CONTRACTOR HAS
APPUED THE ZRC COLD GALVANIZING COMPOUND AND IT HAS SUFFICIENTLY DRIED. AREAS FOUND TO BE
ADEQUATELY COATED, SHALL BE RE-COATED BY THE CONTRACTOR AND RE-TESTED BY THE TESTING AGENCY

HOT-D4F GALVANTING
8.1 HOT.DIF GALVANTE ALL STRUCTURAL STEEL MEMBERS AND ALL STEEL ACCESSORIES, BOLTS, WASHERS, ETC PER
ASTM A123 OR PER ASTM A153, AS APPROPRIATE,
82 PROPERLY PREPARE STEEL ITEMS FOR GALVANIZING
83 DRILL OR PUNCHWEEP AND/OR DRAINAGE HOLES WATH EOR APPROVAL OF LOCATIONS
B84 ALL GALVANIZING SHALL BE DONE AFTER FABRICATION IS COMPLETED AND PRIOR TO FIELD INSTALLATION

WAL ¥ THE CWNER
91  AFTER THE CONTRACTOR HAS SLCCE ¥ COMPLETED THE INSTALLATION OF THE MONOPOLE REINFORCING

SYSTEM AND THE WORK HAS BEEN ACCEPTED BY CROWN CASTLE, CROWN CASTLE WALL BE RESPONSIBLE FOR THE
LONG TERM AND PERPETUAL INSPECTION AND MAINTENANCE OF THE POLE AND REINFORCING SYSTEM
92 ANY FIELD WELDED CONNECTIONS ARE SUBJECT TO CORROSION DAMAGE AND DETERIORATION IF THEY ARE NOT
PPROPERLY MAINTAINED AND COVERED WITH CORROSION PREVENTIVE COATING SUCH AS THE ZRC GALVANIZING
COMPOUND SPECIFIED PREVIOUSLY THE STRUCTURAL LOAD CARRYING CAPACITY OF THE REINFORCED POLE
SYSTEM IS DEPENDENT UPON THE INSTALLED SIZE AND QUALITY, MAINTAINED SOUND CONDmON AM) STRENGTH OF
oF D Ei

STRUCTURE

93 CROWN CASTLE SHALL REFER TO TIA/EIA-222-F-1996, SECTION 14 AND ANNEX E FOR RECOMMENDATIONS FOR
MAINTENANCE AND INSPECTION THE FREQUENCY OF THE INSPECTION AND MAINTENANCE INTERVALS IS TO BE
DETERMINED BY CROWN CASTLE BASED UPON ACTUAL SITE AND ENVIRONMENTAL CONDITIONS  THE EOR

NOG THAT A COMPLETE AND THORDUGH INSFECTION OF THE ENTIRE REINFORCED MONOPOLE
TURAL SYSTEM BE PERF O Y F Y A5 TIONS. ORDING TO
TIAEIA-222-F-1996 SECTION 14.1, NOTE 1:*IT 1S RECOMMENDED THAT THE STRUCTURE BE INSPECTED AFTER SEVER
WIND AND/OR ICE STORMS OR OTHER EXTREME LOADING CONDITIONS®

28|

PAUL J. FORD
& COMPANY

250 E Broad §t, Ste 600- Columbus, OH 43215
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75141502 004 DR
FORGBolt™ NOTE SHEET: A325/PC8.8 PORTRAIT VERSION DATE 04/24/2015

NOTES: 1. ALL STRUCTURAL BOLTS SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED CONDITION ACCORDING TO THE REQUIREMENTS OF THE AISC
'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009.

2. ALL STRUCTURAL BOLTS SHALL BE INSPECTED ACCORDING TO THE REQUIREMENTS OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING
HIGH-STRENGTH BOLTS', DEC. 31, 2009,

AISC Group A Material: ASTM A325 and PC8.8 .
™ ™
FORGBolt (Tensile Stress, Fu = 120 ksi minimum) FORGBolt™ Installation
FORGBolt™ | Overall | Estimated Grip Follow all Manufacturer / Distributor
GROUPA| Size Length | Weight Range Comment gg':é Recommendations for Installation,
(mm) (inches) | Each (Ibs) (inch) Tightening, and Inspection.
s © | 135 5.31 1.3 3/8" to 1" -- RED 1. FIELD DRILL HOLES TO 30 MM DIAMETER
£, 0 i . 2. SELECT CORRECT BOLT SIZE FOR INSTALLATION GRIP
% O |2 160 6.30 1.6 3/4" to 1-1/2“ GREEN (REFER TO PLANS)
mo |3 195 7.68 1.9 1-1/4" to 2-1/ - BLUE 3. INSERT BOLT ASSEMBLY THROUGH HOLES IN SHAFT
2 o |4 260 10.24 26 7 1o 3-1/2" Splice Bolt | YELLOW REINFORCING PLATES AND SEAT THE HARDENED
O |5 365 1437 | 36 | 312" to 51/2° |Flange Jump Bolt| ORANGE | | & tasocton it ag Peearionr T ATE
L < | 440 17.32 43 5-1/2" to 8-1/2" |Flange Jump Bolt| BLACK 5. TIGHTEN NUT TO PRETENSIONED CONDITION AND
DTl [Each Group A (A325/PC8.8) FORGBOI™ assembly shall have a L e
Note [Squirter' DTI that is compatible with a M20-PC8.8 bolt. TIGHTENING PER PLAN REQUIREMENTS

BOLT HOLE NOTES:
1. ALL SHOP-DRILLED HOLES SHALL BE NOMINAL 30 MM DIAMETER. THE MAXIMUM SHOP-DRILLED HOLE DIAMETER PERMITTED IS 1-3/16".
2, ALL FIELD-DRILLED HOLES SHALL BE NOMINAL 30 MM DIAMETER. THE MAXIMUM FIELD-DRILLED HOLE DIAMETER PERMITTED IS 30 MM.

OVERALL LENGTH (SEE CHART)

INTEGRAL SHEAR
— KNURLED) CONE — %
7
/!
HEXEND
_// SHEARTZOME /
BOLTHEAD SILICONE BAHD LEREAD: \ HEAVY HEX NUT
SRICONE BAND HARDENED WASHER W2
‘COLOR-CODED WRAP

TEE CURT) DT SQUIRTER WASHER

HARDENED WASHER W2
~—HARDENED WASHER W1

PRE-INSTALLED FORGBolt™ ASSEMBLY DETAIL @

[INTERIOR OF POLE SHAFT [EXTERIOR OF POLE SHAFT |

MINIMUM / MAXIRSLM CERF® LENGTH

(SEE CHART)

SHOP DRILL 30 MM NOMINAL
(1-3/16"MAX } DIAMETER HOLE
IN REINFORCING PLATES

SHEAR PLANE] i
51 —

FIELD DRILL 30 MM DIAMETER /
HOLE W EXSTING SHAFT =] -

a@m“"ét

==

HEXEND

= AN
SHEAR SLEEVE
FLARED END 7 L HEAVY HEXNUT
~ HARDENED WASHER W2
0L SHEAR 20HE
DTl SQUIRTER WASHER
INTEGRAL SHEAR

SLEEVE HARDENED WASHER W2
— HARDENED WASHER Wi

POLESHAFT REINFORCING

NEW SHIM PLATE

(AS NECESSARY)

INSTALLED FORGBolt™ ASSEMBLY DETAIL /2
\s28/

AISC GROUP A MATERIAL: ASTM A325 AND PC8.8 (Fu =120 KSI MIN. TENSILE STRESS) ‘

CONTAINS DISTRIBUTOR CONTACT:
rrorrieTaRY IFormation | O RGBOIT™ | rrecsonoweneronucrs

w EMAIL:  info@precisiontowerproducts.com
© Copyright 2013 to 2016 by PTP, all rights reserved. DETAI Ls WEB: www‘precisiontowerproducts.com
igg‘g i §§§° PAUL J. FORD PROJECT 37515-1502.004 7700
] gggg'@ £ a1 o o 2 BU #806376; HRY 100 943239 vl
?g a s ¥ Phone & 1.6679 www._pauljlord.com ! : FORGBoll™ DETAILS
HHHE EAST HARTFORD, CONNECTICUT  |™5™
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NEXGEN2™ BOLT NOTE SHEET: REV. 1.01, 04-15-2015

NOTES: 1. ALL NEXGEN2™ BOLT ASSEMBLIES SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED CONDITION ACCORDING TO THE REQUIREMENTS OF SECTION
8.2.3 OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009. PER SECTION 8.2.3: ALL FASTENER ASSEMBLIES SHALL
BE INSTALLED IN ACCORDANCE WITH THE REQUIREMENTS IN AISC SECTION 8.1 WITHOUT SEVERING THE SPLINED END AND WITH WASHERS POSITIONED AS
REQUIRED IN AISC SECTION 6.2. PER REQUIREMENTS IN SECTION 8.1: PRIOR TO BOLT PRETENSIONING, THE JOINT SHALL FIRST BE COMPACTED TO THE
SNUG-TIGHT CONDITION, SNUG TIGHT IS THE CONDITION THAT EXISTS WHEN ALL OF THE PLIES IN THE CONNECTION HAVE BEEN PULLED INTO FIRM CONTACT BY
THE BOLTS AND THE BOLTS HAVE BEEN TIGHTENED SUFFICIENTLY TO PREVENT THE REMOVAL OF THE NUTS WITHOUT THE USE OF A WRENCH. ONCE THE SNUG
TIGHT CONDITION IS ACHIEVED, THEN THE BOLT ASSEMBLY CAN BE TIGHTENED TO THE PRETENSIONED CONDITION.

2. ALL NEXGEN2™ BOLT ASSEMBLIES SHALL BE INSPECTED ACCORDING TO THE REQUIREMENTS OF SECTION 9.2.3 OF THE AISC 'SPECIFICATION FOR STRUCTURAL
JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009. NOTE THAT COMPLETE INSPECTION OF ALL NEXGEN2™ BOLT ASSEMBLIES IS REQUIRED IN ADDITION TO
ROUTINE OBSERVATION.

NOTES FOR NEXGEN2™ M20 BLIND BOLTS:

DISTRIBUTOR CONTACT DETAILS:
ALLFASTENERS

15401 COMMERCE PARK DR,
BROOKPARK, OHIO 44142

PHONE: 440-232-6060

E-MAIL: SALES@ALLFASTENERS.COM

INSPECTION REQUIRED: ALL NEXGEN2™ BOLTS SHALL BE INSPECTED BY A QUALIFIED BOLT INSPECTOR PER NOTES 1 AND 2, ABOVE. DURING INSTALLATION, THE BOLT INSPECTOR
SHALL VERIFY AND DOCUMENT: THE SHOP-DRILLED AND FIELD-DRILLED HOLE SIZES; THE INSTALLATION OF THE NEXGEN2™ BOLT ASSEMBLY, INCLUDING THE SHEAR SLEEVE
PLACEMENT AND NUT LUBRICATION; AND THE CONTRACTOR'S TENSIONING PROCEDURE. THE BOLT INSPECTOR SHALL PROVIDE COMPLETE DOCUMENTATION OF ALL BOLTS
AFTER TIGHTENING CLEARLY SHOWING THAT THE DOUBLE HEX SPLINED END OF THE BOLTS HAVE BEEN TWISTED OFF AND COATED WITH CROWN APPROVED COLD-GALVANIZING
COMPOUND.

INTERIOR OF POLE SHAFT EXTERIOR OF POLE SHAFT

(1) NOTE: SHEAR SLEEVE LENGTH: THE SHEAR SLEEVE SHALL PROJECT A
MINIMUM OF 3/8" BEYOND THE OUTERMOST SHEAR PLANE. THE CONTRACTOR
SHALL SUBMIT FABRICATION DRAWINGS SHOWING NEXGEN2™ BOLT LENGTHS
AND SHEAR SLEEVE LENGTHS TO THE EOR FOR REVIEW AND APPROVAL

SHAFT ELEMENT

POLE SHAFT WAL

FIELD COAT WITH COLD-GALVANIZING COMPOUND AFTER FIELD DRILLING;
HOLE DIAMETER: NOMINAL 30mm (1-3/16" MAXIMUM)

FIELD DRILLED HOLE IN SHAFT WALL;
COAT WITH CROWN APPROVED COLD-GALVANIZING COMPOUNDS; )
HOLE DIAMETER: NOMINAL 30mm {1-3°15" MAKGLIMY \

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

NEXGEN2™ M20 BOLT HEAD: e MERGEND'™ M20 BOLT ASTM A490M (Fy = 150 KST MIN):
29mm OD FIELD DETERMINE LENGTH REQUIRED

NEXGENI™ NUT (PRE-LUBRICATED)

//— SHOP DRILLED HOLE IN SHAFT REINFORCING ELEMENT, HOT-DIP GALVANIZED PER ASTM A123;

HIGH TENSILE STEEL
COIL SPRING

DOUBLE HEX SPLINED END OF NEXGEN2™ BOLT FOR NEXGEN2™ INSTALLATION TOOL:

AFTER BOLT IS FULLY TENSIONED THE BOLT END SHALL BE COATED WATH CROWH
APPROVED COLD-GALVANIZING COMPOUNDS

NEXGEN2™ SPLIT WASHER

W
POLE sm\rr—/ S \ NEXGEND'™ WASHER
cuteRMosT | SHAFT REINFORCING
SHIM PLATE / sty ! \
(S NECESSARY) S PARE EHEAR SLEEVE, ASTM A519 GRADE 4140 (Fu = 120 KSI MIN):
GAP

SIZE 1143° 0D x 0 800° ID

TYPICAL NEXGEN2™ BOLT DETAIL m
S/

|CROWN APPROVED ALTERNATE BLIND BOLT |

NOTE: NEXGEN2™ BOLT ASSEMBLY SHALL
BE MAGNI 565 COATED PER ASTM F2833
AND MANUFACTURER SPECIFICATIONS.

NOTE: INSTALL NEXGEN2™ BOLT
ASSEMBLY PER MANUFACTURER'S

INSTRUCTIONS.
%%g; g?;gg g‘(\:ghgki‘? RD [ PROJECT: 87515-1502.004.700
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POLE SPECIFICATIONS

FOLE GHAPE TYPE. | TESIDL0 POLTGON
TAPER. | 0200100 1ET

SRAFTSTEEL. | Fy 6550

MASEPLSTEEL | Fys 60K31

ANCHOR RODS: | 7100

#184 ASTM AS15 GRADE 75
SWAFT GECTION GATA
SHAFT | SECTIONLENGTH | PLATETHICKNESS | LAPSPLIGE SRR
SECTION (2) ™ ™ LR
a1 gronom

1 210 01875 10525 15525

: w00 0250 - 15525 253

3 09 03125 o 24090 uots

‘ 00 0343 3215 4150

NOTE: DIMENSIONS SHOWN DO NOT INCLUDE GALVANIZING TOLERANCES

ASTM A36 SHIMS FOR MONOPOLE REINFORCEMENT MEMBERS SHALL BE REQUIRED WHERE GAPS BETWEEN THE
POLE SHAFT AND REINFORCING MEMBER EXIST AT FASTENER LOCATIONS. FOR INTERMEDIATE CONNECTIONS,
THE MINIMUM SHIM LENGTH AND WADTH SHALL BE THE WIDTH OF THE REINFORCING MEMBER. FOR
TERMINATION CONNECTIONS, A CONTINUOUS SHIM PLATE (PREFERRED) OR EQUIVALENT INDIVIDUAL SHIM
PLATES THE WIDTH OF THE REINFORCING MEMBER MAY BE USED. SHIM THICKNESSES SHALL BE NO LESS THAN
1116, STACKING OF SHIMS IS PERMITTED.

MODIFICATIONS:
® INSTALL NEW SHAFT REINFORCING. SEE CHART ON SHEET 54
INSTALL NEW TRANSITION STIFFENERS AT BASE PLATE SEE SHEETS-§
© REMOVAL OF TRANSITION STIFFENER SEE SHEET §-5
*  EXISTRG MOUTTS VAY LEED TOBE
ADULEETERD, MOVED ALDDR
TEMPORARLY SUPPORTED DURAIG THE
FETALLATICN OF SHAFT RONFORDIS
EXISTING SHAFT
REINFORCEMENT
7
7— NEW SHAFT REINFORCING
NEWAPPROVED
EXISTING POLE SHAFT BLINDBOLTS (TYP )

HOTE CONTRACTOR SHALL REUONE AD)
REFUACE SIEP BOLTHAS REQURED FOR
| BISTALATION

EXISTING STEP BOLT
(TYP)

SECTION /2
\&3/

CROWN CASTLE US PATENT NOS 8,046,972; 8,156,712; 7,649,659; 8,424,269 AND PATENT PENDING

13107
TOP OF POLE

12140
CL MOUNT

100"

107-0"
CIL MOUNT

90"
CIL MOUNT
o
CIL MOUNT

SEE CHART

o7
CIL MOUNT
ey

SEE CHART

00

EXETING SHAFT RENFORCNG
TO FERAIRT

344~

POLE ELEVATION /1Y
\s:3/

g §§§ §3 5%‘3 PAUL J.FORD PROJECT: 37515-1502.004.7700
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r NEW CCi FLAT PLATE (85 KS{) REINFORCING SCHEDULE
ESTIMATED
FLATH! E MAXIMUM
E:;;:::" ELETV(A):I oN DEGREE ELEMENT ELL;TG?:IT :“L::f:,'v BOLTS FER TOTAL BOLT BOLTS BOLTS(T OP’)‘ INTERMEDIATE ngl:::
SEPARATION ELEMENT | QUANTITY | (BOTTOM) BOLTSPACING | oo
N CG P — .
-6 156 FLFSAFD | s | 150 1 bid [ 10 10 16 919168
; i CQaAFP- b 5
[ 2.0 FeaFr2 | e | 200 2 3t 62 10 10 16 817188
i e COAFP- gt i
(] 40 F3 ooronss | 20 [ 42 ] 10 10 16 715188
"o .00 CO AEP- - .
200 .0 e | s | 0 2 2 [ 10 10 16 1429188
o o Camp g 3
439 & ¥ F 04510020 200 1 25 2% 8 8 20 306 LAS |
g s CO-AFP- gt 5
56'-1 66'-1 F7&F11 04510010 10'-0' 2 19 £ ] 8 20 306188 |
T &P I
i g g e p
BY' -6 91°: 6 F3,F7&F11 04510010 10'-0' 3 16 48 ] [ 2' 459188 |
380 BLES
NOTES:
| ) ALL STEEL SHALL BE HOT-DIP GALVANIZED AFTER FABRIGATION IN ACCORDANCE WITHASTM AI23 ALTERNATIVELY, ALL NEW STIFFENER PLAT E STEEL RBNFOROING MAY BE COLD
GALVANIZEDAS FOLLOWS APPLY AMINIMUM OF TWO COATS OF ZRC-BRAND ZINC-RICH COLD GALVANIZING COMPOUND. FILM THICKNESS PER COAT SHALL BE:WET 3 0MILS; DRY
16MILS APPLY PER ZRC {(MANUFACTURER) RECOMMENDED PROCEDURES CONTACT ZRC AT 1-800-811-3275 FOR PRODUCT INFORMATION
2 )'N.L REINFORCING SHALL BE ASTM A5T2 GR 65
3 )WELDSSHKL BEEBOXX ORGREATER TERMINATIONWELDS SHALL BE 3/8° FILLET WELDS
4} HOLES FOR BOLT S ARE 30mm UNLESS NOTED OTHERWISE
* 5L SHIMS SHALL BE ASTMAJ6
SPLICE PLATE INSTALLATION CHART
cevamion 1A m‘reﬁmran“e FLATRLATE | FLATPLATE |WELDLENGTH| TOTALWELD | BOLTSPER | TOTALSTEEL
THCKNESS|  WIDTH LENGTH QUANTITY | PERSIDE LENGTH SPLICE WEIGHT
ot [ aar 5t 1 0 o 18 78LBS
1" " 40y [ 7 [ i 18 156 1 BS
[ s
*BOLTS INCLUDEDIN THE TOTAL QUANTITY LISTED IN THE FLAT PLATE INSTALLATION CHART.
NEW SHIM CHART
116" SHMm 14" SHM HOLE
QUANTITY QUANTITY SHIMWIDTH | SHM LENGTH
] [ [ T [
17 J 6" 4 1
SHIMS ARE FOR BIDDING PURPOSES ONLY, FINAL SHIM REQUIREMENTS TO BE
DETERMINED BY CONTRACTOR DURING FABRICATION
NEW SPLICE
) PLATE MO ST
REINFORCING
£-3
o
NEW APPROVED | L] |
BLIND BOLTS [T¥P'} {4
o
L]
N .
o
o
| o
' o
L]
| L
NEW SHAFT o
REIFNORCING | =) NEW SHAFT
_\ REINFORCING
o
|
SCALE:NTS W
'CROWN CASTLE US PATENT NOS B,046,972; 8,156,712; 7,849,659; 8,424,269 AND PATENT PENDING
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G, BACKGOUGE, TYP

EXISTING CONCRETE
FOUNDATION
59

EXFSTING STIFFENER TO BE REMOVED
(THIS FLAT ONLY) TO ALLOW FOR
INSTALLATION OF NEW TRANSITION
STIFFENER T81 (TYP.)

TYP
38
NEWSHAFT
REINFORCING 1 EXISITNG STIFFENER
_\ 7 ave)
NEW APPROVED
BLIND BOLT (TYP)} /— EXISTING PORT
(TYP)

EXISTING 41"
BASE PLATE

EXISTING 2 1/4a ANCHOR
RODS ONA535°BC
(TYP. 12 LOCATIONS) —|

\\— EXISTING SHAFT

EXISTING
POLE &Y. REINFORCING (TYP)
BASE PLATE /17
\§5/
12 114
A Al
¥
— | T
§
g
g
8
g
PREPARE EDGE FOR El
VLD (TYP) —
\ c 55"
| I
— 3/4" CHAMFER (DO NOT WELD
STIFFENER N CHAMFER REGION)
TRANSITION STIFFENER MK~TS1
{3 REQUIRED) (Fy = 65 KSI)
E ;E% T g%% Ir:n ,'!:A |I=\l ? RD PROJECT: 37515-1502.004.7700
E! E;gg? roa e - Columbus, : m:
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1
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15
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61
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71

72

73

81
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MODIFICATION INDESSTICN NOTE:

21.

MI VERIFICATION INSPECTIONE
CROWN CASTLE RESERVES

1%
il
i
it
ni %
B

GENERAL
THE MODIFICAT]ON INSPECTION {Mi) IS A VISUAL INSPECTION OF TOWER MODIFICATIONS AND A REVIEW OF
CONSTRUCTION INSPECTIONS AND OTHER REPORTS TO ENSURE THE INSTALLATION WAS CONSTRUCTED IN ACCORDANCE
WITH THE CONTRACT DOCUMENTS, NAMELY THE MODIFICATION DRAWINGS, AS DESIGNED BY THE EOR
THE MI IS TO CONFIRM INSTALLATION CONFIGLURATION AND WORKMANSHIP ONLY AND IS NOT A REVIEW OF THE
MODIFICATION DESIGN ITSELF, NOR DOES THE MI INSPECTOR TAKE OWNERSHIP OF THE MODIFICATION DESIGN.
OWNERSHIP OF THE STRUCTURAL MODIFICATION DESIGN EFFECTIVENESS AND INTEGRITY RESIDES WITH THE EOR AT ALL
TIMES
ALL MI'S SHALL BE CONDUCTED BY A CROWN CASTLE ENGINEERING VENDOR (AEV) OR ENGINEERING SERVICE VENDOR
(AESY) THAT 1% APPRONED TO PERFORM ELEVATED WORK, FOR
TO ENGURE THAT THE REQUIREMENTS QF THE M ARE MET, ITIE VITAL THAT T‘E GENERAL CONTRACTOR (GC) AND THE MI
INSPECTOR BEGIN COMMUNICATING AND COORDINATING AS SOON AS A PO 1S RECEIVED. IT 1S EXPECTED THAT EACH
PARTY WILL BE PROACTIVE INREACHING OUT TO THE OTHER PARTY. IF CONTACT INFORMATION IS NOT KNOWN, CONTACT
YOUR CROWN CASTLE POINT OF CONTACT (POC).
REFER TO ENG-SOW-10007: MODIFICATION INSPECTION SOW FOR FURTHER DETAILS AND REQUIREMENTS

MIINSPECTOR
THE MI INSPECTOR IS REQUIRED TO CONTACT THE GC AS SOON AS RECEIVING A PO FOR THE MI TO, AT A MINIMUM:
L REVIEW THE REQUIREMENTS OF THE M| CHECKLIST.
212  WORKWITH THE GC TO DEVELOP A SCHEDULE TO CONDUCT ON-SITE INSPECTIONS, INCLUDING FOUNDATION
INSPECTIONS
213 THE Ml INSPECTOR IS RESPONSIBLE FOR COLLECTING ALL GC INSPECTION AND TEST REPORTS, REVIEWING THE
DOCUMENTS FOR ADHERENCE TO THE CONTRACT DOCUMENTS, CONDUCTING THE IN-FIELD INSPECTIONS, AND
SUBMITTING THE M| REPORT TO CROWN CASTLE

GENERAL CONTRACTOR
THE:

GG 15 REQUIRED TO CONTACT THE MI INSPECTOR AS SOON AS RECEWING A PO FOR THE MODIFICATION
INSTALLATION OR TURNKEY PROJECT TO, AT A MINIMUM:

311 REVIEW THE REQUIREMENTS OF THE Mi CHECKLIST.

312 WORKWITH THE M INSPECTOR TO DEVELOP A SCHEDULE TO CONDUCT ON-SITE INSPECTIONS, INCLUDING
FOUNDATION INSPECTIONS.

313  BETTER UNDERSTAND ALL INSPECTION AND TESTING REQUIREMENTS

314  THE GC SHALL PERFORM AND RECORD THE TEST AND INSPECTION RESULTS IN ACCORDANCE WITH THE
REQUIREMENTS OF THE MI CHECKLIST AND ENG-SOW-10007.

RECOMMENDATIONS

T FOLLOWANG RECOMMENDATIONS AND SUGGESTIONS ARE OFFERED TO ENHANCE THE EFFICIENCY AND
EFFECTIVENESS OF DELIVERING AN MI REPORT:
411 ITIS SUGGESTED THAT THE GC PROVIDE A MINIMUM OF 5 BUSINESS DAYS NOTICE, PREFERABLE 10, TO THE MI
INSPECTOR AS TO WHEN THE SITE WILL BE READY FOR THE MI TO BE CONDUCTED.
412 THE GC AND M INSPECTOR COORDINATE CLOSELY THROUGHOUT THE ENTIRE PROJECT
413 WHEN POSSIBLE, ITIS PREFERRED TO HAVE THE GC AND MI INSPECTOR ON-SITE SIMULTANEOQUSLY FOR ANY GUY
WIRE TENSIONING OR RE-TENSIONING OPERATIONS

414 IT MAY BE BENEFICIAL TO INSTALL ALL TOWER MODIFICATIONS PRIOR TO CONDUCTING THE FOUNDATION

INSPECTIONS TO ALLOW FOUNDATION AND MI INSPECTION(S) TO COMMENCE WITH ONE SITE ViSIT

415 WHEN POSSIBLE, IT IS PREFERRED TO HAVE THE GC AND M INSPECTOR ON-SITE DURING THE MI TO HAVE ANY
DEFICIENCIES CORRECTED DURING THE INITIAL MI. THEREFORE, THE GC MAY CHOOSE TO COORDINATE THE MI
CAREFULLY TO ENSURE ALL CONSTRUCTION FACILITIES ARE AT THEIR DISPOSAL WHEN THE M| INSPECTOR IS ON
SITE

b _/CAICELLATON GRDEAVIINGCHERLEDM
51 THE OC AND M IREPECTOR AGREE T0 A DATE ONWHICH THE MI WILL BE CONDUCTED, AND EITHER PARTY CANCELS OR

DELAYS, CROWN CASTLE SHALL NOT BE RESPONSIBLE FOR ANY COSTS, FEES, LOSS OF DEPOSITS AND/OR OTHER
PENALTIES RELATED TO THE CANCELLATION OR DELAY INCURRED BY EITHER PARTY FOR ANY TIME (E G TRAVEL AND
LODGING, COSTS OF KEEPING EQUIPMENT ON-SITE, ETC). IF CROWN CASTLE CONTRACTS DIRECTLY FOR A THIRD PARTY
MI, EXCEPTIONS MAY BE MADE IN THE EVENT THAT THE DELAY/CANCELLATION IS CAUSED BY WEATHER OR OTHER
CONDITIONS THAT MAY COMPROMISE THE SAFETY OF THE PARTIES INVOLVED

OF FAILING M8
MODETCATICN ENSTALLATION WOULD FAIL THE MI ('FAILED M), THE GC SHALL WORK WITH CROWN CASTLE TO
COORDINATE A REMEDIATION PLAN IN ONE OF TWO WAY!

611 CORRECT FAILING ISSUES TO COMPLY WITH THE SPECIF[CATIONS CONTAINED IN THE ORIGINAL CONTRACT

DOCUMENTS AND COORDINATE A SUPPLEMENT M1,

612 OR, WITH CROWN CASTLE'S APPROVAL, THE GC MAY WORK WITH THE EOR TO RE-ANALYZE THE

MODIFICATION/REINFORCEMENT USING THE AS-BUILT CONDITION

THE RIGHT TO CONDUCT A MI VERIFICATION INSPECTION TO VERIFY THE ACCURACY AND
COMPLETENESS OF PREVIOUSLY COMPLETED MI INSPECTION(S) ON TOWER MODIFICATION PROJECTS

ALL VERIFICATION INSPECTIONS SHALL BE HELD TO THE SAME SPECIFICATIONS AND REQUIREMENTS IN THE CONTRACT
DOCUMENTS AND IN ACCORDANCE WITH ENG-SOW-10007

VERIFICATION INSPECTION MAY BE CONDLCTED BY AN INDEPENDENT AEV/AESV FIRM AFTER A MODIFICATION PROJECT IS
COMPLETED, AS MARKED BY THE DATE OF AN ACCEPTED *PASSING MI* OR "PASS AS NOTED MI" REPORT FOR THE
ORIGINAL PROJECT.

'BETWEEN THE GC AND THE MI INSPECTOR THE FOLLOWING PHOTOGRAPHS, AT A MINIMUM, ARE TO BE TAKEN AND
INCLUDED IN THE Ml REPORT:

81.1. PRECONSTRUCTION GENERAL SITE CONDITION

812 PHOTOGRAPHS DURING THE REINFORCEMENT MODIFICATION CONSTRUCTIONJERECTION AND INSPECTION
813. RAWMATERIALS

814, PHOTOS OF ALL CRITICAL DETAILS

815 FOUNDATION MODIFICATIONS

816  WELD PREPARATION

817  BOLTINSTALLATION AND TORQUE

818 FINALINSTALLED CONDITION

81.9. SURFACE COATING REPAIR

8110 POST CONSTRUCTION PHOTOGRAPHS

8111 FINALINFIELD CONDITION

81.12. PHOTOS OF ELEVATED MODIFICATIONS TAKEN FROM THE GROUND SHALL BE CONSIDERED INADEQUATE
8113 THIS IS NOT A COMPLETE LIST OF REQUIRED PHOTOS, PLEASE REFER TO ENG-SOW-10007.

$  INSPECTION

91 ALLWORK SHALL EE SUBJECT TO REVIEW AND OBSERVATION BY CROWN CASTLE'S REPRESENTATIVE AND CROWN
CASTLE'S AUTHORIZED INDEPENDENT INSPECTION AND TESTING AGENCY

92 INSPECTION SERVICES WHICH ARE FURNISHED BY OTHERS ARE STILL REQUIRED WHEN THE EOR PERFORMS SUPPCRT
SERVICES DURING CONSTRUCTION

93 OBSERVED DISCREPANCIES BETWEEN THE WORK AND THE CONTRACT DOCUMENTS SHALL BE CORRECTED BY THE
CONTRACTOR AT NO ADDITIONAL COST.

94 ANINDEPENDENT QUALIFIED INSPECTIONTESTING AGENCY SHALL BE SELECTED, RETAINED AND PAIDFOR BY CROWN

CASTLE FOR THE SOLE PURPOSE OF INSPECTING, TESTING, DOCUMENTING, AND APPROVING ALL WELDING AND FIELD
WORK PERFORMED BY THE CONTRACTOR

941 ACCESS TOANY PLACE WHERE WORK IS BEING DONE SHALL BE PERMITTED AT ALL TIMES
942  THE INSPECTION AGENCY SHALL S0 SCHEDULE THIS WORK AS TO CAUSE A MINIMUM OF INTERRUPTION TO, AND

COORDINATE WITH, THE WORK IN PROGRESS. IT IS THE CONTRACTOR'S RESPONSIBILITY TO COORDINATE THE

WORK SCHEDULE WITH THE TESTING AGENCY. THE CONTRACTOR SHALL ALLOW FOR ADEQUATE TIME AND ACCESS

FOR THE TESTING AGENCY TO PERFORM THEIR DUTIES
THE INSPECTION AND TESTING AGENCY SHALL BE RESPONSIBLE TO PERFORM THE FOLLOWING SERVICES AND INSPECT
THE FOLLOWING ITEMS IN ACCORDANCE WITH THE CONSTRUCTION DRAWINGS THE TESTING AGENCY SHALL INSPECT
ITEMS ON THIS LIST AND OTHER ITEMS AS NECESSARY TO FULFILL THEIR RESPONSIBILITY. THE TESTING AGENCY SHALL
UTILIZE EXPERIENCED, TRAINED INSPECTORS INCLUDING AWS CERTIFIED WELDING INSPECTORS (CW1) INSPECTORS
SHALL HAVE THE TRAINING, CREDENTIALS, AND EXPERIENCE APPROPRIATE FOR AND COMMENSURATE WITH THE SCOPE
AND TYPE OF INSPECTION WORK TO BE PERFORMED.

86, GENERAL
961 PERFORM PERIODIC ON-SITE OBSERVATION, INSPECTION, VERIFICATION, AND TESTING DURING THE TIME THE
CONTRACTOR IS WORKING ON-SITE. AGENCY SHALL NOTIFY CROWN CASTLE AND THE EOR IMMEDIATELY WHEN
FIELD PROBLEMS OR DISCREPANCIES OCCUR

9.7, FOUN L AND S0 PREPARA RE!
9.8 RETE -

9.9, SYRUCTURAL STEEL

98 CHECK STEEL ON THE JOB WITH THE PLANS,

9 91 CHECK MILL CERTIFICATIONS . CALL FOR LABORATORY TEST REPORTS WHEN MILL CERTIFICATION IS IN QUESTION

993  CHECK GRADE OF STEEL MEMBERS, AND BOLTS FOR CONFORMANGE W TH DRAWINGS.

994  INSPECT STEEL MEMBERS FOR DISTORTION, EXCESSIVE RUST, FLAWS AND BURNED HOLES

995 CHECK STEEL MEMBERS FOR SIZES, SWEEP AND DIMENSIONAL TOLERANCES.

996  CHECK FOR SURFACE FINISH SPECIFIED, GALVANIZED.

997 CHECK THAT BOLTS HAVE BEEN TIGHTENED PROPERLY.

998  PRIOR TO ANY FIELD CUTTING THE CONTRACTOR SHALL MARK THE CUTOUT LINES ON THE STEEL AND THE
INSPECTIONTESTING AGENCY SHALL VERIFY PROPOSED LAYOUT, LOCATION, AND DIMENSIONS. THE
INSPECTIONTESTING AGENCY SHALL CLOSELY AND CONTINUOUSLY MONITOR THIS ACTIVITY.

8.40.  WELDING:
9101 \im FIELD WELDING PROCEDURES, WELDERS, AND WELDING OPERATORS, NOT DEEMED PREQUALIFIED, IN
ACCORDANCE WITH AWS D11

9102, INSPECT FIELD WELDED CONNECTIONS (N ACCORDANCE WITH THE REQUIREMENTS SPECIFIED AND WITH AWS D1.4
9103 APPROVE FIELD WELDING SEQUENCE,
9104, APROGRAM OF THE APPROVED SEQUENCES SHALL BE SUBMITTED TO CROWN CASTLE BEFORE WELDING BEGINS
NO CHANGE IN APPROVED SEQUENCES MAY BE MADE WITHOUT PERMISSION FROM CROWN CASTLE
9105, INSPECT WELDED CONNECTIONS AS FOLLOWS AND IN ACCORDANCE WITH AWS D1.1:
91051  INSPECT WELDING EQUIPMENT FOR CAPACITY, MAINTENANCE, AND WORKING CONDITIONS
91052, VERIFY SPECIFIED ELECTRODES AND HANDLING AND STORAGE OF ELECTRODES FOR CONFORMANCE TO
SPECIFICATIONS,
91053 INSPECT PREHEATING AND INTERPASS TEMPERATURES FOR CONFORMANCE WITH AWS D1.1
91054  VISUALLY INSPECT ALL WELDS AND VERIFY THAT QUALITY OF WELDS MEETS THE REQUIREMENTS OF AWS D11
OTHER TESTS MAY ALSO BE PERFORMED ON THE WELDS BY THE TESTING AGENCY IN ORDER FOR THEM TO
PERFORM THEIR DUTIES FOR THIS PROJECT.
91055 SPOT TEST AT LEAST ONE FILLET WELD OF EACH MEMBER USING MAGNETIC PARTICLE
91056 INSPECT FOR SIZE, SPACING, TYPE AND LOCATION AS PER APPROVED DRAWINGS.
91057 VERIFY THAT THE BASE METAL CONFORMS TO THE DRAWINGS
91058 REVIEW THE REPORTS BY TESTING LABS.
91059 CHECK TO SEE THAT WELDS ARE CLEAN AND FREE FROM SLAG.
9105 10. INSPECT RUST PROTECTION OF WELDS AS PER SPECIFICATIONS
910511 CHECK THAT DEFECTIVE WELDS ARE CLEARLY MARKED AND HAVE BEEN ADEQUATELY REPAIRED,
910512 FULL PENETRATION WELDS IN THE VICINITY OF THE BASE OF THE TOWER ARE REQUIRED TO BE 100% NDE
INSPECTED BY UT INACCORDANCE WITH AWS D11
910513 PARTIAL PENETRATION AND FILLET WELDS IN THE VICINITY OF THE BASE OF THE TOWER ARE REQUIRED TO BE
50% NDE INSPECTED BY MP IN ACCORDANCE WITH AWS D11

8.11. REPORTS:

1.1, COMPILE AND PERIODICALLY SUBMIT DAILY INSPECTION REPORTS TO CROWN CASTLE

THE INSPECTION PLAN OUTLINED HEREIN IS INTENDED AS A DESCRIPTION OF GENERAL AND SPECIFIC ITEMS OF

CONCERN IT IS NOT INTENDED TO BE ALL-INCLUSIVE. 1T DOES NOT IMIT THE TESTING AND INSPECTION AGENCY TO

THE ITEMS LISTED. ADDITIONAL TESTING, INSPECTION, AND CHECKING MAY BE REQUIRED AND SHOULD BE

ANTICIPATED THE TESTING AGENCY SHALL USE THEIR PROFESSIONAL JUDGMENT AND KNOWLEDGE OF THE JOB

SITE CONDITIONS AND THE CONTRACTOR'S PERFORMANCE TO DECIDE WHAT OTHER ITEMS REQUIRE ADDITIONAL

ATTENTION. THE TESTING AGENCY’S JUDGMENT MUST PREVAIL ON ITEMS NOT SPECIFICALLY COVERED ANY

DISCREPANCIES OR PROBLEMS SHALL BE BROUGHT IMMEDIATELY TO CROWN CASTLE'S ATTENTION. RESOLUTIONS

ARE NOT TO BE MADE WITHOUT CROWN CASTLE'S REVIEW AND SPECIFIC WRITTEN CONSENT CROWN CASTLE

RESERVES THE RIGHT TO DETERMINE WHE THER OR NOT A RESOLUTION IS ACCEPTABLE

9113 AFTER EACH INSPECTION, THE TESTING AGENCY WILL PREPARE A WRITTEN ACCEPTANCE OR REJECTION WHICH
WILL BE GIVEN TO THE CONTRACTOR AND FILED AS DAILY REPORTS TO CROWN CASTLE  THIS WRITTEN ACTIONWILL
GIVE THE CONTRACTOR A LIST OF ITEMS TO BE CORRECTED, PRIOR TO CONTINUING CONSTRUCTION, AND/OR
LOADING OF STRUCTURAL ITEMS.

9114 THE TESTING AGENCY DOES NOT REUEVE THE CONTRACTOR'S CONTRACTUAL OR STATUTORY OBLIGATIONS, THE
CONTRACTOR HAS THE SOLE RESPONSIBILITY FOR ANY DEVIATIONS FROM THE OFFICIAL CONTRACT DOCUMENTS
THE TESTING AGENCY WILL NOT REPLACE THE CONTRACTOR'S QUALITY CONTROL PERSONNEL
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MONOPOLE REINFORCEMENT AND RETROFIT PROJECT

BU NUMBER; SITE NAME

BU #806376; HRY 100 943239
APP: 293789 REV. 0; WO: 1057339

SITE ADDRESS
1455 FORBES STREET
EAST HARTFORD, CONNECTICUT 06118
HARTFORD COUNTY

PROJECT NOTES PROJECT CONTACT:
1. THESE DRAWINGS WERE PREPARED FROM INFORMATION AND DOCUMENTS PROVIDED BY
CROWN CASTLE. THE INFORMATION PROVIDED HAS NOT BEEN FIELD VERIFIED BY THE MONOPOLE OWNER:
ENGINEER OF RECORD (EOR) FOR ACCURACY AND THEREFORE DISCREPANGIES BETWEEN CROWN CASTLE
THESE DRAWINGS AND ACTUAL SITE CONDITIONS SHOULD BE ANTICIPATED, DETAILED MOD PM: JOHN MCGEE AT JOHN.MCGEE@CROWNCASTLE.COM
FIELD INFORMATION REGARDING INTERFERENCES AND/OR EXISTING FIELD CONDITIONS PH: (704) 877-8397
MAY BE AVAILABLE ON CROWN CASTLE'S CCISITES AND FROM CONTRACTOR'S PRE-MOD MOD CM: JASON D'AMICO AT JASON.D'AMICO.VENDOR@CROWNCASTLE.COM
MAPPING. IT IS THE CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY ALL EXISTING PH: (860) 209-0104
'CONDITIONS AND DIMENSIONS AND COORDINATE WITH THE AVAILABLE SOURCES OF
INFORMATION ABOVE AND WITH THE PROJECT DRAWINGS BEFORE PROCEEDING WITH THE ENGINEER OF RECORD:
WORK. CONTRACTOR SHALL IMMEDIATELY REPORT ANY AND ALL DISCREPANCIES TO THE PIFMOD@PIFWEB.COM
EOR AND CROWN CASTLE FIELD PERSONNEL BEFORE PROCEEDING WITH THE WORK.
2. ALL STRUCTURAL BOLTS SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED
CONDITION ACCORDING TO THE REQUIRMENTS OF THE AISC 'SPECIFIGATION FOR DESIGN STANDARD
STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC, 31, 2009. THIS DESIGN WAS PERFORMED FOR THIS MONOPOLE IN ACCORDANCE
WITH THE REQUIREMENTS OF THE 2005 CONNECTICUT BUILDING CODE
3. ALL STRUCTURAL BOLTS SHALL BE FIELD INSPECTED ACCORDING TO THE REQUIREMENTS AND THE TIA/EIA-222-F STRUCTURAL STANDARDS FOR STEEL ANTENNA
OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', TOWERS AND ANTENNA SUPPORTING STRUCTURES USING A FASTEST MILE
DEC. 31, 2009. WIND SPEED IF 80 MPH WITH NO ICE, 37.6 MPH WITH 1 1/4INCH ICE

THICKNESS AND 50 MPH UNDER SERVICE LOADS.

REFER TO THE POLE DESIGN AND ANTENNA LOADING DOCUMENTED IN
THE PJF STRUCTURAL ANALYSIS FOR THIS SITE (PJF#37515-1502.004.7700),
DATED 05/12/2015.

4. DTI'S REQUIRED: ALL FORGBOLTS™ SHALL BE INSTALLED USING DIRECT TENSION
INDICATORS (DTI'S) AND HARDENED WASHERS. ALL FORGBOLTS™ SHALL BE
PRETENSIONED AND TIGHTENED UNTIL THE DTI WASHERS SHOW THAT THE PROPER BOLT

TENSION HAS BEEN REACHED. SEE NOTES AND DETAILS ON SHEET S-2A FOR

REQUIREMENTS ON THE USE OF DTI WASHERS WITH THE BOLTS,
THIS PROJECT INCLUDES THE FOLLOWING ITEMS:

5. ATTENTION ALL CONTRACTORS, ANYTIME YOU ACCESS A CROWN SITE FOR ANY REASON

YOU ARE TO CALL THE CROWN NOC UPON ARRIVAL AND DEPARTURE, DAILY AT Ll MRS
(800) 7887011, FIELD WELDED STIFFENERS
STIFFENER REMOVAL
SHEET INDEX
SHEET NUMBER DESCRIPTION
T4 TITLE SHEET
X GENERALNOTES
S-2A FORGBOLT™ DETAIL
S-2B NEXGEN2™ BOLT DETAIL
S-3 MONOPOLE PROFILE
S-4 SHAFT REINF. CHART AND DETAILS
S-5 BASE DETAIL
S-6 MI CHECKLIST
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1.

CROWN CASTLE PROJECT: BU #806376; HRY 100 943239; EAST HARTFORD, CONNECTICUT
MONOPOLE RETROFIT PROJECT MASTER NOTES DOCUMENT {REV, 3, 02/052015)

OEHEAL HOTER
117 THEMONOPOLE STRUCTURE it DOES HOT HAVE CAPACITY.TO CARRY ALL
OF THE ANTENSA AND PLATFORM LOADS SHOWN D01 THESE DRAWINGS AT THE REQUIED MINAIUM WANL BPEEDS. CO
NOT BSTALL AY ADCATIONAL O NEW ANTERIA AND PLATF uNmL OLE fiER SYSTEM
15 COMPLETELY AND SUCCESSIULLY INSTALLED,
12, OR SPEC AIEE NOT B
WITH THE ITY AN Ty, INCHCATED,

13, l‘lﬂﬂBmwﬂm‘ﬂ*wm”ﬂsfmm“mmmw“ﬁmm
Rﬁ‘msrslmmsmmmvmﬁn 1T 5 THE CONTRAGTOR'S SOLE RESPONSENILITY TO ENSURE

ATIONS. THIS
INCLUDES, WBWWNN“EWWWMWWMH"MWI

MAY BE NECESIARY, mmmmﬁmmmuwhimworlmmmm

AFTER THE COMPLETION OF THE PRIJECT.
14, W“WWWWT%NMTM‘E“ OF THE
OR SHALL SUP HE SOLELY RESPONSIILE FOR ALL

CONSTRUCTION m METHODS, TECHNIQUES, m Ao macw.ne& OBSERVATICH VISTE TO 1HE SITE

BY CROVWH CASTLE ANDIOR THE EOR SHALL HOT INCLUDE
CONSTRUCTION PROCEDURES

15, ANY SUPFORT BY THE EOR DURING CONSTRUCTION ARE SOLELY FOR THE FURPOSE OF
ASSISTING I QUALITY CONTROL AND IN ACHIEVING GENERAL COMFORMANCE WITH CONTRACT MENTS. THEY
DO NOT GUARANTEE GONTRACTOR'S PERFORMANCE AND SHALL NOT BE CONSTRUED AS SUPERVISION OF
CONSTRUCTION

16,  ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE NEW AND OF GOOD QUALITY, FREE FROM FAULTS AND
DEFECTS AND I CONFORMANCE WITH THE ANY AND ALL 157 BE

PROPERLY APPROVED AND AUT ASTLE AND Eunmmms‘muwm THE
CONTRACTOR SHALL FURNISH SATISFACTORY EVIDENCE AS TO THE KIND AND QUALITY OF MATERIALS AND
EQUIPMENT BENG SUBSTITUTED.

17 TOR SHALL AN SR ALL SAFETY
m:nnnommmmmmmm THE CONTRACTOR IS T0ENSURE
THAT THSS PROVECT AND FRELATED WORK COMPLIES WITH ALL APPLICABILE LDCAL, STATE, AND FEDERAL SAFETY
CODES AND REGULATIONS GOVERMING THIS WORK AS WELL AS CROWN CASTLE SAFETY GUIDELINES.

18, THE CONTRAGIOR SHALL BE RESPONSIELE FOR PROTECTING ALL EXISTRNG AND NEW COANIAL CABLES AND OTHER

DURMG CONSTRUCTION,

EQUIPMENT
19, ANY EXSTIRNO ATT:

ACHMENTS ANDVOR O THE POLE THAT MAY ATION OF
THE REMFORCING SYSTEM Wil L HAVE T0 BE REMOVED AND RELOCATED, REFLACED, OR HEMAI.LED A5 IEDJ!RED
AFTER THE RERFORCING |5 SUCCESSFULLY COMPLETED. THE COMTRACTOR SHALL IDENTIFY ARD

110, ANY AND ALL EXISTING PLATFCHLES THAT ARE LOCATED ||mnfmtm:s1mwrmmnswmﬂnue
MUST BE APPLIED SHALL BE TEMPORARLY REMUVED OR
REINFORCEMENT TO RE ATTACHED mmmlmmm\r BISTALLED THE MONOPOLE
REINF SYSTEM, THE CO! REANSTALL THE FLATFORMS.
111, THE CLASNG FACILITIES, SAFETY CLIMB AND ALL PARTS THEREGF SHALL NO' BE IMPEDED, MODIFIED OR ALTERED
VATHOUT THE EXPRESS APPROVAL OF THE EOR.
142, AL BOLUTIONS FOR THE REPLACEMENT, RELOCATION OR MODIFICATION OF THE SAFETY CLIMB AND/OR ANY OF THE
MONOPOLE CLIMBING FACILITIES SHALL BE COORDINATED WITH TUF-TUG. CONTACT DETALLS:
TUF-TUG PRODUCTS
3434 ENCRETE LANE
MORAINE, OHIO 45439
PHONE: 837-298-1213
EMAIL: DL

STEEL MATERIALS, FABRICATION, DETAILING, AND WORKMANSHIP SHALL CONFORM TO THE LATEST
EDITION OF THE FOLLOWING REFERENCE STANDARDS:
4. BYTHE

pAREN Wmmumsmwmuntﬁ.suww-
2442, SPECIFICATION FOR STRUCTURAL JOINTS USING ASTM HIGH STRENGTH BOLTS,” AS APPROVED BY THE
RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS,

2143, *CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES"
242 BYTH WELDING
2421, “BTRUGTURAL WELDING COGE - STEEL 011

2122, STANDARD SYMBOLS FOR WELDING, BRAZING, AND NONDESTRUCTIVE EXAMNATION'
22. ANY MATER!II. 0 WORKMANSHI? WHIGH 15 ORSERVED TO BE DEFECTIVE CR INCORSISTENT 'MI'H THE CONTRACT
4ALL BE CORAECTED, MODYIED, OR REPLACED AT THE CONTRACTORS EXPENS

23, WELDED mn«sc—m SHALL CONFORM T0O THE LATEST REVISED CODE OF THE AMERICAN WELDING SOCIETY, AWS

24, AL WELDED CONNECTIONS SHALL BE MADE BY NS, CONTRACTOR SHALL SUBMIT
WELDERS' CERTIFICATION AMD mwm COCUMEHTATION TO CROWN l.'.l\S“.ui
A0 APPRICVAL PROOR TO

25.  STRUCTURAL STEEL MLATES SHALL mNFORM TO ASTM A572 GRADE 65(FY = 65 KS| MIN) UNLESS NOTED OTHERWISE
O THE DRAMNGS.

26, SURFACES OF EXISTING STEEL SHALL BE PREPARED AS REQUIRED FOR FIELD WELDING PER AWS. SEE SECTION |
NOTES REGARORG TOUCH LP CF GALYANT TRANSF ERECTION AND
ABSEMSLY ASWELL AS FIELD WELDING,

27, HOWELDING SHALL BE OGN TO THE EXISTING STRUCTURE WITHOUT THE PRIOR APPROVAL AND SUPERVISION OF
THE TESTING AGENCY.

28, FIELD cu‘rnNG OF STEEL:

284, At LINES; THE CONTRAGICS SHALL FOLLOW ALL CROWN CASTLE
FIRE FIEVENTIGN AND SAFTEY

we;u:mu GURDELINES. PRIOR TO mﬂmt THE CONTRACTOR
SHALL OBTAIN ;cwt!mmmwm CASTLE GUIDELINES FER i AT

i
EOUFNENT ANTHOR 1
THE CONTRACTOR'S EXPENSE, THEI
MONlTORTHIS ACTIVITY.
282  ALL REQUIRED CUTS SHALL BE CUT WITHIN THE DIMENSIONS SHOWN ON THE DRAWINGS. NO CUTS SHALL

E anm
HE STRLUICTURE, RESULTING FWMCONTRACTORSMTMTQSFM BE REPAIRED AT
wwmwmamvwm

ALL CUT EDGES SHALL BE

SMOOTH mnemn CUT EDGES THAT ARE T0 BE FELD WELDED SHALL BE PREPARED FOR FIELD
WELDING PER AWS D1.1 AND AS SHOWN ON THE DRAWINGS, CONTRACTOR TO AVOID 90 DEGREE CORNERS, TT
MAY BE NECESSARY TO DRILL STARTER HOLES AS REQUIRED TO MAKE THE CUTS.

IIASE PLATE GROUT- (NOT REGUIRED]

:gim

""’-‘fmnw

MAY 1 9 2015

FOUNDAT . GUNLE]

CASTM-PLACE CONCRETE. (WOT HEGUIRED)

EPOXY GROUTED REMFOREING ANCHOR RODS- NOT REQURED)
u

747 THE CONTRACTOR SHALL TOUCH UP ANY AND ALL AREAS OF GALVANIZING ON THE EXNISTRNG STRUCTURE OH NEW
COMPONENTS THATARE DAMAGED OR AHRADED DURING CONSTRUC‘HON
i STY AND

7.2, CONTRACTOR S EAN AND PREPAHE ALL FIELD WELDS
TOUCH-UP COATING I ACCORDANCE WITHAWS D1.1. CROWN CASTLE'S TESTING AGENCY SHALL VERIFY THE
PREPARED SURFACE FRICR TO APPLICATION OF THE TOUCH-UP COATING,

73, CROWN CASTLE'S TESTING AGENCY SHALL TEST ANO VERIFY THE COATING THICKNESS AFTER THE CONTRACTOR HAS
APPLIED THE ZRC COLD GALVANIZING COMPOUND AND T HAS SUFFICIENTLY DRIED. AREAS FOUND TOBE
ADEQUATELY COATED, SHALL BE RE-COATED BY THE CONTRACTOR AND RE-TESTED BY THE TESTING AGENCY.

QIiW QALVAREING

8.1, 1.0 GALY ALL STRUCTURAL STEEL MEMBERS AND ALL STEEL ACCESSORIES, BOLTS, WASHERS, ETC. PER
ASTM A123 OR PER ASTM A153, AS APPROPRIATE,

6.2. PROPERLY PREPARE STEEL ITEAS FOR GALVANUING.

6.3, DLl WEEF HOLES AFFROVM. OF

84, AL GALVAMIZNG SHALL BE DONE AFTER FAURICATION 15 COMILETED AND FRIDH T0 FIELD INSTALLATION

PEI IISPEC‘I'I!M AND CE BY

L L] M8 SUCCESSFULLY: THE BISTALLATION OF THE MONOPOLE REINFORGING

EI'STEIINQ'II'E WH\SEEEH ACCEPTED BY CHOWN. mE. mmne WILL BE AESHONSIBLE FOR THE
[ONG TERM

“mmmoaww.me AND DETERICRATION B THEY ARE NOT
“Wlﬂﬂﬁmw\fmm

@3 CROWN CASTLE mmmmmmmmmumw: FOf RECOMMENDATIONS FOR
MABTENANCE AND INSPECTION, T OF THE ISP T06E
DETERMINED BY CROWN CASTLE BASED LPON ACTUAL SITE AND
B PLET

STRUCTUHAL SY5 i AbL AUENTLY A3 i} IARHANT, ACCORDING
‘rm_wm& 19653 BECTION Kl NOTE ¥: 1T 13 RECOMMENDED THAT THE BTRUCTURE BE INSFECTED AFTER SEVER
WIND AND/OR ICE STORMS Ot (ITHER EXTREME LOADING CONDITIONS®.
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FORGBolt™ NOTE SHEET: A325/PC8.8 PORTRAIT VERSION DATE 04/24/2015

NOTES. 1. ALL STRUCTURAL BOLTS SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED CONDITION ACCORDING TO THE REQUIREMENTS OF THE AISC
"SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009.
2. ALL STRUGTURAL BOLTS SHALL BE INSPECTED ACCORDING TO THE REQUIREMENTS OF THE AISC 'SPEGIFICATION FOR STRUCTURAL JOINTS USING
HIGH-STRENGTH BOLTS", DEC. 31, 2009.
AISC Group A Material: ASTM A325 and PC8.8 .
™ i
FORGBolt (Tensile Stress, Fu = 120 ksi minimum) FORGBolt™ Installation
FORGBolt™ | Overall | Estimated Grip Follow all Manufacturer / Distributor
GROUP A Size Length | Weight Range Comment ggg Recommendations for Installation,
(mm) | (inches) | Each (Ibs) (inch) Tightening, and Inspection.
g @ ! 135 5.31 1.3 3/8" to 1" - RED 1. FIELD DRILL HOLES TO 30 MM DIAMETER.
T, o 0 o = 2. SELECT CORRECT BOLT SIZE FOR INSTALLATION GRIP
=0 2 160 6.30 1.6 3/4" to 1 1/2“ GREEN (REFER TO PLANS),
m o |3 195 7.68 1.9 1-1/4" to 2-1/ - BLUE 3. INSERT BOLT ASSEMBLY THROUGH HOLES IN SHAFT
g w |1 260 10.24 26 2" to 3-1/2" Splice Bolt | YELLOW REINFORCING PLATES AND SEAT THE HARDENED
WASHER W1 FLUSH AGAINST OUTSIDE OF PLATE.
o8 |5 365 14.37 3.6 3-1/2" to 5-1/2" |Flange Jump Bolt| ORANGE | | 4 HAND TIGHTEN NUT TO FINGER TIGHT.
W< | 440 17.32 43 5-1/2" to 8-1/2" |Flange Jump Bolt] BLACK 5. TIGHTEN NUT TO PRETENSIONED CONDITION AND
DTI  |Each Group A (A325/PC8.8) FORGBolt™ assembly shall have a 6. ggéﬂ,‘gﬂf Egﬁ’jﬁf}"ﬁﬁ;ﬁ‘ﬁg‘;@ﬂ? :bLT
Note [Sauirter' DTI that is compatible with a M20-PC8.8 bolt. TIGHTENING PER PLAN REQUIREMENTS.
BOLT HOLE NOTES:
1. ALL SHOP-DRILLED HOLES SHALL BE NOMINAL 30 MM DIAMETER. THE MAXIMUM SHOP-DRILLED HOLE DIAMETER PERMITTED IS 1-3/16".
2. ALL FIELD-DRILLED HOLES SHALL BE NOMINAL 30 MM DIAMETER. THE MAXIMUM FIELD-DRILLED HOLE DIAMETER PERMITTED IS 30 MM.

OVERALL LENGTH {BEE CHART)

INTEGRAL SHEAR
BEEVE

MNURLED CONE

u\'imum\m\t\\\\l\\\\\ﬂ\l\\\\ﬁf\ﬁ‘m\ﬁ\iﬁu —
i |

/ SHEAR 200E '
BOLTHEAD — SILICONE BAND HEAVY HEX NUT

COLOR-CODED WRAP
{5EE CHART)

DTl SQUIRTER WASHER
HARDENED WASHER W2
HARDENED WASHER Wt

PRE-INSTALLED FORGBolt™ ASSEMBLY DETAIL /17

527

E INTERIOR OF POLE SHAFT I [ EXTERIOR OF POLE SHAFT I
MINIMUM / MAXIMUM G5 LENGTH
T5EE CHART) |
A, A, A, :
SR P —~$ 7 11 HAX) DAMETER HOLE

FIELD DRILL 30 MM DIAMETER IN REINFORCING PLATES

HOLE INEXISTING SHAFT = ¥

SREES

—

v %

R

A NN “\\\\\\\\\\%-\ L
SHEAR SLEEVE ; \\
mﬁeurm—/ \ \_
BOLT SHEAR 200€
T SOUTER WASHER
INTEGRAL SHEAR .

SEEVE WARDENED WASHER W2
DOETNG NEW SHAFT y
POLE SHAFE: REINFORCING MARDENED WASHER W1

HEW SHIM PLATE

{AS NECESSARY)

INSTALLED FORGBolt™ ASSEMBLY DETAIL /2

B 5
ik Sz
7 Bl %
Z ‘%“ . PEN 22731 .-fé’ =
% é}iﬁﬁgu‘éﬁq'&ﬁs | AISC GROUP A MATERIAL: ASTM A325 AND PC8.8 (Fu = 120 KSI MIN. TENSILE STRESS) J
I”'m_, ONAL \\\\"\
At CONTAINS DISTRIBUTOR CONTACT:
i PROPRIETARY INFORMATION FO RG B (0] |t ™ e T e
MAY 19 2015 PATENT PENDING EMAIL:  info@precisiontowerproducts.com
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NEXGEN2™ BOLT NOTE SHEET: REV. 1.01, 04-15-2015

NOTES: 1. ALL NEXGEN2™ BOLT ASSEMBLIES SHALL BE INSTALLED AND TIGHTENED TO THE PRETENSIONED CONDITION ACCORDING TO THE REQUIREMENTS OF SECTION
8.2.3 OF THE AISC 'SPECIFICATION FOR STRUCTURAL JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009. PER SECTION 8.2.3: ALL FASTENER ASSEMBLIES SHALL
BE INSTALLED IN ACCORDANCE WITH THE REQUIREMENTS IN AISC SECTION 8.1 WITHOUT SEVERING THE SPLINED END AND WITH WASHERS POSITIONED AS
REQUIRED IN AISC SECTION 6.2, PER REQUIREMENTS IN SECTION 8.1; PRIOR TO BOLT PRETENSIONING, THE JOINT SHALL FIRST BE COMPACTED TO THE
SNUG-TIGHT CONDITION. SNUG TIGHT IS THE CONDITION THAT EXISTS WHEN ALL OF THE PLIES IN THE CONNECTION HAVE BEEN PULLED INTO FIRM CONTACT BY
THE BOLTS AND THE BOLTS HAVE BEEN TIGHTENED SUFFICIENTLY TO PREVENT THE REMOVAL OF THE NUTS WITHOUT THE USE OF A WRENCH. ONCE THE SNUG
TIGHT CONDITION IS ACHIEVED, THEN THE BOLT ASSEMBLY CAN BE TIGHTENED TO THE PRETENSIONED CONDITION.

2. ALL NEXGEN2™ BOLT ASSEMBLIES SHALL BE INSPECTED AGCORDING TO THE REQUIREMENTS OF SECTION 9.2.3 OF THE AISC 'SPECIFICATION FOR STRUCTURAL
JOINTS USING HIGH-STRENGTH BOLTS', DEC. 31, 2009. NOTE THAT COMPLETE INSPECTION OF ALL NEXGEN2™ BOLT ASSEMBLIES IS REQUIRED IN ADDITION TO
ROUTINE OBSERVATION.

NOTES FOR NEXGEN2™ M20 BLIND BOLTS:

DISTRIBUTOR CONTACT DETAILS:

ALLFASTENERS

15401 COMMERCE PARK DR. »
BROOKPARK, OHIO 44142

PHONE: 440-232-6060

E-MAIL: SALES@ALLFASTENERS.COM

INSPECTION REQUIRED: ALL NEXGEN2™ BOLTS SHALL BE INSPECTED BY A QUALIFIED BOLT INSPECTOR PER NOTES 1 AND 2, ABOVE. DURING INSTALLATION, THE BOLT INSPECTOR
SHALL VERIFY AND DOCUMENT: THE SHOP-DRILLED AND FIELD-DRILLED HOLE SIZES; THE INSTALLATION OF THE NEXGEN2™ BOLT ASSEMBLY, INCLUDING THE SHEAR SLEEVE
PLACEMENT AND NUT LUBRICATION; AND THE CONTRACTOR'S TENSIONING PROCEDURE. THE BOLT INSPECTOR SHALL PROVIDE COMPLETE DOCUMENTATION OF ALL BOLTS

AFTER TIGHTENING CLEARLY SHOWING THAT THE DOUBLE HEX SPLINED END OF THE BOLTS HAVE BEEN TWISTED OFF AND COATED WITH CROWN APPROVED COLD-GALVANIZING
COMPOUND,

INTERIOR OF POLE SHAFT | EXTERIOR OF POLE SHAFT i

()| NOTE: SHEAR SLEEVE LENGTH: THE SHEAR SLEEVE SHALL PROJECT A
MINIMLIM OF 3/8" BEYOND THE OUTERMOST SHEAR PLANE. THE CONTRACTOR
SHALL SUBMIT FABRICATION DRAWINGS SHOWING NEXGEN2™ BOLT LENGTHS
AND SHEAR SLEEVE LENGTHS TO THE EOR FOR REVIEW AND APPROVAL,

BHAFT ELEMENT
POLE SHAFT WALL |
i SHOP ORILLED HOLE IN SHAFT REINFORCING ELEMENT, HOT-DIP GALVANIZED PER ASTM A123;

FIELD DRILLED HOLE IN SHAFT WALL; /_ FIELD COAT WITH COLD-GALVANIZING COMPOUND AFTER FIELD DRILLING;
COAT WITH CROWN APPROVED COLD-GALVANIZING COMPOUNDS; 74 / HOLE DIAMETER: NOMINAL 30mm (1-316” MAXIMUM)
HOLE DIAMETER: NOMINAL 30rmm (1-316° MAXIMUM) — ——
\ / COIL SPRING

NOTE: ALL SHOP AND FIELD DRILLED DOUBLE HEX SPLINED END OF NEXGEN2™ BOLT FOR NEXGENZ™ INSTALLATION TOOL:
HOLES SHALL BE NOMINAL 30MM APAONED EOLD AL VAN COMPODE o
DIAMETER. THE MAXIMUM HOLE

DIAMETER PERMITTED IS 1-3/16".

72

NEXGEN2™ M20 BOLT HEAD:
Hmm 00

NEXGEN2™ SPLIT WASHER _/
POLE SHAFT NEXGENZ™ WASHER

SHIM PLATE ertinagag \_

(AS NECESSARY)

NEXGENZ™ M20 BOLT ASTM A480M (Fy = 150 KSI MIN}:
FIELD DETERMINE LENGTH REQUIRED

NEXGENZ™ NUT (PRE-LUBRICATED)

SHEAR SLEEVE, ASTM A519 GRADE 414 (Fu = 120 KSI MIN):
SIZE 1,147 0D x 0.800° ID

GRIP

TYPICAL NEXGEN2™ BOLT DETAIL /1)
\s-28/

lCROWN APPROVED ALTERNATE BLIND BOLT ’

NOTE: NEXGEN2™ BOLT ASSEMBLY SHALL

ey

45
y

BE MAGN! 565 COATED PER ASTM F2833
AND MANUFACTURER SPECIFICATIONS. *

Siag
CINE NOTE: INSTALL NEXGEN2™ BOLT
"”}g«"g ASSEMBLY PER MANUFACTURER'S
LOENSRS INSTRUCTIONS
iy, oNh\"t‘:‘&‘ '
g
MAY 1 9 2015
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POLE SPECIFICATIONS

POLE SUPE TYPE. | 250D FOLYGON

| TAER ] 0240705 NPT
FHAFTSTERL | e 681651

DASE PLSTERL: | Fys BIKS!

ANCHOR RDOS: | 210D
#18) ASTM A6 15 GRADE 75

BNAFT SEGT|ON DATA
1AM FLATS
SHAFT | SECTIONLENGTH | PLATETHICKNESS | LAPSPLICE DIAMETER ﬁ}oss
SECTION (IN) Ny —
i LA

1 21,00 01875 10525 15525
2 40.00 02500 500 15525 25501
3 3992 02125 = 24.030 U015
4 39.00 03438 : 32.158 41,900

NOTE: DIMENSIONS SHOWN DO NOT INCLUDE GALVANIZING TOLERANCES

ASTM A36 SHINS FOR MONOBOLE RESFORCEUENT MEMBERS SHALL BE REQUIRED WHERE GARS BETWEEN THE
POLE SHAFT AND REINFORCING MEMBER EXIST AT LOCATIONS. FOR \TE CONNECTIONS,
THE MINIMUM SHIM LENGTH AND WIiDTH SHALL BE THE WIDTH OF THE REINFORCING MEMBER. FOR
TERMIATION CONNECTIONS, A CONTINUQUS SHIM PLATE (PREFERTIED) OR EH
PLATIS THIE WIDTH OF THE RENFDROMG MEVEER MAY B2 \ISED. SHIM THICMMESSES SMALL BE NO LESS THAN
Wi STACKING OF SHIMS IS PERMITTED.

MODIFICATIONS:
\
(NSTALL NEW SHAFT REINFORCING. SEE CHART ON SHEET $4, \

INSTALL NEW TRANSITION STIFFENERS AT BASE PLATE. SEE SHEET §-5,

@e®

REMOVAL OF TRANSITION STIFFENER. SEE SHEET S-5.

EXISTING SHAFT
REINFORCEMENT

EXETING POLE SHAFT

EXISTING STEP BOLT
mey

SECTION /2
S-3

MAY 1 9 2015

* EMIGTING MOURTS MAY NEED TO BE
ADJUSTED, MOVED AND/OR

TEMPORARILY SUPPORTED DURING THE
INSTALLATION OF SHAFT REINFORCING

NEW APPROVED
BLRNU BOLTS TV

NOTE: CONTRACTOR SHALL FEMOVE AND
REPLACE STES BOLTS AS RECURED TR

CROWN CASTLE US PATENT NOS 8,048,972; ,156,712; 7,849,659; 6,424,269 AND PATENT PENDING

a0t
TOP OF POLE

110"
C/L MOUNT

100" y

107-0°
CIL MOUNT

9907
CL MOUNT

Ll
CILMOUNT

700"

SEE CHART

| SEE CHART

SEE CHART

@

[t

-1

POLE ELEVATION /1

S3

PAUL J. FORD

& COMPANY
250 E Broad Sl. Ste 400+ Columbus, OH 43215
Phone 614.221.6679 www pauljford.com

CROWN CASTLE

3530 TORINGDON WAY SUITE 300 CHARLOTTE,NC 28277
PH: (724) 418-2000

Mooy gt v PR g AR WEGiS0D )

BU #806376; HRY 100 943239

EAST HARTFORD, CONNECTICUT
MONOPOLE REINFORCEMENT AND RETROFIT PROJECT

PROJECT: 37515-1502.004.7700

DRAWN BY:
CAW.

'CHECKED BY:

MONOPOLE PROFILE

JAW,
WRD;ED ay;
DATE:
05/12/2015

S-3




37515-1502.004.DWG

NEW CCI FLAT PLATE (55 K57) REIMFORCING SCHEDULE
ESTIMATED
BoTTOM o FLATH#/ cement | memgny | APPROXIMATE | APPROXINATE | TERMINATION | oo \uarion MAXIMUM TOTAL
aeanon | eevation | PESREE | ELEMENT | ol | quawmyy | BOLTSPER | TOTALBOLT | BOLTS soLTsqrop) | TEMEDIATE | o
SEPARATION ELEMENT | QUANTITY | (BOTTON} BOLTSPACING | oo
CCHAFP-
& 15-6" FLRSRRS | s | 180 3 b4 81 10 10 16 913LBS
. o CCHAFP- o .
8.0 -0 FBAF12 | oo | 200 2 El 62 10 10 16 817188
oot o CCHAFP- . ¥
8.0 43-0 F3 wotonas | 50 1 a2 2 10 10 16" 715188
e _ CCHAFP- " )
210 56-0° PR | s | 20 2 42 84 10 10 16 1429LES,
_q= ' {1 CCHAFP- . O .
43-1 53~ 1 F3 ostonnn | 270 1 % 2 8 8 20 306LBS
CCHAFP-
56' 66'- 1 Frertt | hooore | 1070 2 19 38 8 8 20 306188
81'-6 916 FLFTRFIL | e | V100 3 1% a8 6 [ 20 459188,
0 4551LES

NOTES:
1) ALL STEEL SHALL BE HOT-DIP GALVANIZED AFTER FABRICAT ION IN ACCORDANCE WITH ASTM A123. ALTERNAT VELY, ALL NEW ST IFFENER PLATE STEEL REINFORCING MAY BE coL
GALVANIZED AS FOLLOWS: APPLYAMINIMUM OF TWO COATS OF ZRC-BRAND ZINC-RICH COLD GALVANIZING COMPOUND. FILM THICIGVESS PER COAT SHALL BE:WET 3.0 MLE; DY
1.5 MILS, APPLYPER ZRC (MANUFACTURER) RECOMMENDED PROCEDURES, CONTACT ZRC AT 1-800-831-3275 FOR PRODUCT INFORMAT ION.
2)'ALL REINFORCING SHALL BE ASTM A572GR. 85.
3) WELDS SHALL BE EB0XX OR GREAT ER. TERMINAT ION WELDS SHALL BE 348" FILLET WELDS.
4) HOLES FOR BOLT S ARE 30mm UNLESS NOT ED OTHERWISE.

' 5)"ALL SHIMS SHALL BE ASTM A36.
SPLICE PLATE INSTALLATION CHART
[ PLATE|FLAT PLATE| FLATPLATE | FLATPLATE |WELDLENGTH| TOTAL WELD | BOLTSPER | TOTALSTEEL
THICKNESS|  WIDTH LENGTH QUANTITY | PERSIDE LENGTH SPLICE* WEIGHT
-1 5 = 5.1 T 3 @ 16 7868,
-1 T iE 5T 2 [ (3 17 TG LEE
[ AL,

*BOLTS INCLUDED IN THE TOTAL QUANTITY LISTED IN THE FLAT PLATE INSTALLATION CHART.

NEW SHIM CHART
THESHIM | 114" SHIM HOLE |
auamiry | auawmry | SHIMWIDTH | SHIMLENGTH | poyyereq
[ [} LAy [ 11
i ] 6 3 -1

SHIMS ARE FOR BIDDING PURPOSES ONLY, FINAL SHIM REQUIREMENTS TO BE
DETERMINED BY CONTRACTOR DURING FABRICATION

>3

o
NEW APPROVED l b |
ELIND BOLYS [TY#*) — 2
o
o
)
o
o
o
o
o
o
NEW SHAFT :
REIFNORCING NEW SHAFT
_\ REINFORCING
o
g

DETAIL m
R \s4/

\.“\mllnurlm,”

o CONpc s, .

of &

BT
LT .h.

MAY 19 2019
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CJP, BACKGOUGE, TYP
EXISTING CONCRETE
FOUNDATION

EXISTING STIFFENER TO BE REMOVED
(THIS FLAT ONLY) TO ALLOW FOR
(NSTALLATION OF NEW TRANSITION
STIFFENER T31 (TYP))

W SHAFT

FENFORCING \
NEW APPROVED
BLIND BOLT [T} \

EXISTNG 418 =
HASE FLATE —| s

EXISTING 2 1/4°9 ANCHOR
RODSONA53.5"B.C.
(TYP. 42 LOCATIONS} —]

\\-EKL"I'NG SHAFT

EXISTING
E i 4 ' “«
REINFORCING (TYP.)

POLE SHAFT

BASE PLATE /1T
\&8/

B

L 4L AL
s
:
g
:
:
. N
SoF, CONyely, £
Sk o, =
s ‘3:"&‘1‘ ' (o 1 \
g ﬁ% ‘ 1 -
P £ o
:'5‘;\-. - PEN 2!?31’_.1'1?;'5 — 4 CHANFER TWELD
%@%pfystg\‘ég? MN%RRENON)
o
AR TRANSITION STIFFENER MK~TS1

(3 REQUIRED) (Fy = 85 KSl)

maY 19 2018
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MODEFICATION INSPECTION NOTES: 6. SENERAL
061 PERFDF 51T C DURING THE TIME THE
1, GENERAL COMTRACTEN IS WORKING ON-SITE. I\DENC\"S!MNDIIFYCWWTLEMMEM MMEDIATELY WHEN
1.0. THE MODIFICATION INSPECTION (MI) IS A VISUAL INSPECTION OF TOWER MODIFICATIONS AND A REVIEW OF FIELD PROBLEMS OR DISCREPANCIES OCGUR.
CONSTRUCTION INSPECTIONS AND OTHER REFORTS TO ENSURE THE INSTALLATION WAS CONSTRUCTED IN ACCORDANCE
WITH THE CONTRACT DOCUMENTS, NAMELY THE MODIFICATION DRAWINGS, AS DESIGNED BY THE EOR. 97,  FOUNOGATIONS AND SOM PREPARATION- (NOT REQUIIED)
12, THE MIIS TO CONFIRM INSTALLATION CONFIGURATION AND WORKMANSHIP ONLY AND IS NOT A REVIEW OF THE
MODIFICATION DESIGN ITSELF, NOR DOES THE MI INSPECTOR TAKE OWNERSHIP OF THE MODIFICATION DESIGN, 98,  CONCAETE TESTING PER ACI- (HOT HEQUIKED)

OWNERSHIP OF THE STRUCTURAL MODIFICATION DESIGN EFFECTIVENESS AND INTEGRITY RESIDES WITH THE EOR AT ALL
99, STRUCTURAL STEEL

13, ALLMI'S SHALL BE CONDUCTED BY A CROWN CASTLE ENGINEERING VENDOR (AEV) OR ENGINEERING SERVICE VENDOR 991  CHECK STEEL ON THE JOB WATH THE PLANS.
(AESV) THAT 13 APPROVED TO PERFORM ELEVATED WORK FUOR CROMWN CASTL! 097  CHECKMILL CERTFIGATIONS. CALL FORLABORATORY TEST REPORTS WHEN MILL CERTIFICATION IS IN QUESTION,
14, TO ERSURE THAT THE REQUIREMENTS OF THE MI ARE MET, I'flSWl’AL'MI'I’TIlE GENERAL CONTRACTOR (GC) AND THE MI 993, CHECK GRADE OF STEEL MEMBERS AND BOLTS FOR CONFORMANCE WITH DRAWINGS,
INSPECTOR BEGIN COMMUNICATING AND COORDINATING AS SOON AS A PO IS RECEIVED. [T IS EXPECTED THAT EACH 994, INSPECT STEEL MEMBERS FOR DISTORTION, EXCESSIVE RUST, FLAWS AND BURNED HOLES
PARTY WILL BE PROACTIVE IN REACHING OUT TO THE OTHER PARTY, |F CONTACT INFORMATION IS NOT KNOWN, CONTACT 995, CHECK STEEL MEMBERS FOR SIZES, SWEEP AND DIMENSIONAL TOLERANCES,
'YOUR CROWN CASTLE POINT OF CONTACT (POC). 996, CHECKFOR SURFACE FINISH SPECIFIED, GALVANIZED.
15,  REFER TO ENG-SOW-10007: MODIFICATION INSPECTION SOW FOR FURTHER DETAILS AND REQUIREMENTS. 997. CHECK THAT BOLTS HAVE BEEN TIGHTENED PROPERLY.
998, PRIOR TO ANY RIELD CUTTING THE CONTRACTOR SHALL MARK THE CUTOUT LINES ON THE STEEL AND THE
2. MINSPECTOR INSPECTION/TESTING AGENCY SHALL VERIFY PROPOSED LAYOUT, LOCATION, AND DIMENSIONS. THE
2.1.  THEM INSPECTOR IS REQUIRED TO CONTACT THE GC AS SOON AS REGEIVING A PO FOR THE MI TO, AT A MINIMUM: INSPECTION/TESTING AGENCY SHALL CLOSELY AND CONTINUOUSLY MONITOR THIS ACTIVITY.
214, REVIEW THE REQUIREMENTS OF THE M CHECKLIST.
212, WORK WITH THE GC TO DEVELOP A SCHEDULE TO CONDUCT ON-SITE INSPECTIONS, INCLUDING FOUNDATION 9.10. WELDING:
INSPECTIONS. 9.6, VERNY FIELD WELDING PROCEDURES WELDERS, AND WELDING OPERATORS, NOT DEEMED PREQUALIFTED, IN
213, THE MIINSPECTOR [S RESPONSIBLE FOR COLLECTING ALL GC INSPECTION AND TEST REPORTS, REVIEWING THE AGCORDANCE WITH AWS D
DOCUMENTS FOR ADHERENCE TO THE CONTRACT DOCUMENTS, CONDUCTING THE IN-FIELD INSPECTIONS, AND 9.402. INSPECT FIELD WELDED CDNNECTIONS IN ACCORDANCE WITH THE REQUIREMENTS SPEGIFIED AND WATH AWS D1.1.
SUBMITTING THE MI REPORT TO CROWN CASTLE 9103, APPROVE FIELD WELDING SEQUENCE.
9.404. APROGRAM OF THE APPROVED SEQUENCES SHALL BE SUBMITTED TO CROWN CASTLE BEFORE WELDING BEGINS,
kN GENERAL CONTRACTOR NO CHANGE IN APPROVED SEQUENGES MAY BE MADE WITHOUT PERMISSION FROM CROWN CASTLE.
31, THEGCIS D' TO CONTACT THE MI INSPECTOR AS SOON AS RECEIVING A PO FOR THE MODIFICATION 9,105, INSPECT WELDED CONNECTIONS AS FOLLOWS AND IN ACCORDANCE WITH AWS D1.{:
INSTALLATION OR TURNKEY PROJECT TO, AT A MINIMUM: 91051, INSPECT WELDING EQUIPMENT FOR CAPACITY, MAINTENANCE, AND WORKING CONDITIONS,
314,  REVIEW THE REQUIREMENTS OF THE MI CHECKLIST. 9.1052. VERIFY SPECIFIED ELECTRODES AND HANDLING AND STORAGE OF ELEGTRODES FOR CONFORMANCE TO
312. WORKWITH THE MI INSPECTOR TO DEVELOP A SCHEDULE TO CONDUCT ON-SITE INSPECTIONS, INCLUDING SPECIFICATIONS,
FOUNDATION INSPECTIONS, 9.1053. INSPECT PREHEATING AND INTERPASS TEMPERATURES FOR CONFORMANCE WITH AWS D1.1,
343. BETTER UNDERSTAND ALL INSPECTION AND TESTING REQUIREMENTS, 91054, VISUALLY INSPECT ALL WELDS AND VERIFY THAT QUALITY OF WELDS MEETS THE REQUIREMENTS OF AWS D1.1
314, THE GC SHALL PERFORM AND RECORD THE TEST AND INSPECTION RESULTS IN ACCORDANCEWITH THE OTHER TESTS MAY ALSQ BE PERFORMED ON THE WELDS BY THE TESTING AGENCY IN ORDER FOR THEM TO
REQUIREMENTS OF THE MI CHECKLIST AND ENG-SOW-10007, PERFORM THEIR DUTIES FOR THIS PROJECT.
91055 SPOT TEST AT LEAST ONE FILLET WELD OF EACH MEMBER USING MAGNETIC PARTICLE.
4. RECOMMENDATIONS 9.1056. INSPECT FOR SIZE, SPACING, TYPE AND LOCATION AS PER APPROVED DRAWINGS.
44, THEFOLLOWING RECOMMENDATIONS AND SUGGESTIONS ARE OFFERED TO ENHANCE THE EFFICIENGY AND 9,1057, VERIFY THAT THE BASE METAL CONFORMS TO THE DRAWINGS,
EFFECTIVENESS OF DELIVERING AN MI REPORT: 91058, REVIEW THE REPORTS BY TESTING LABS,
4,11, ITIS SUGGESTED THAT THE GC PROVIDE A MINIMUM OF § BUSINESS DAYS NOTICE, PREFERABLE 10, TO THE MI 9,4059. CHECK TO SEE THAT WELDS ARE CLEAN AND FREE FROM SLAG.
INSPECTOR AS TO WHEN THE SITE WILL BE READY FOR THE MI TO BE CONDUCYED. 9,90.5.10. INSPECT RUST PROTECTION OF WELDS AS PER SPECIFICATIONS,
412. THE GC AND MI INSPECTOR COORDINATE CLOSELY THROUGHOUT THE ENTIRE PROJECT. 9.0.5.11. CHECK THAT DEFECTIVE WELDS ARE CLEARLY MARKED AND HAVE BEEN ADEQUATELY REPAIRED.
413, WHEN POSSIBLE, IT IS PREFERRED TO HAVE THE GC AND M| INSPECTOR ON-SITE SIMULTANEQUSLY FOR ANY GUY 9.10,512. FULL PENETRATICN WELDS IN THE VICINITY OF THE BASE OF THE TOWER ARE REQUIRED TO BE 100% NOE
WIRE TENSIONING OR RE-TENSIONING QPERATIONS. INSPECTED BY UT IN ACCORDANCE WITH AWS D1.1.
414 ITMAY BE BENEFICIAL TO INSTALL ALL TOWER MODIFICATIONS PRIOR TO CONDUCTING THE FOUNDATION 9.10.5,13, PARTIAL PENETRATION AND FILLET WELDS IN THE VICINITY OF THE BASE OF THE TOWER ARE REQUIRED TO BE
INSPECTIONS TO ALLOW FOUNDATION AND M! INSPECTION(S) TO COMMENCE WITH ONE SITE VISIT. 50% NDE INSPECTED BY MP IN ACCORDANCE WITH AWS D1.1.
4.15. WHEN POSSIBLE, IT IS PREFERRED TO HAVE THE GC AND MI INSPECTOR ON-SITE DURING THE MI TO HAVE ANY
DEFICIENCIES CORRECTED DURING THE INITIAL MI. THEREFORE, THE GC MAY CHOOSE TO COORDINATE THE Mi 9.11. REPORTS:
CAREFULLY TO ENSURE ALL CONSTRUCTION FACILITIES ARE AT THEIR DISPOSAL WHEN THE MI INSPECTOR IS ON 9171, COMPILE AND PERIODICALLY SUBMIT DAILY INSPECTION REPORTS TO CROWN CASTLE.
SITE 9,412, THE INSPECTION PLAN OUTLINED HEREIN IS INTENDED AS A DESCRIPTION OF GENERAL AND SPECIFIC ITEMS OF
GONGERWN, IT 1S NOT INTENDED TO BE ALL-INCLUSIVE. IT DOES NOT LIMIT THE TESTING AND INSPECTION AGENCY TO
5. CANCELLATION OR DELAYS IN SCHEDULED M1 THE ITEMS LISTED. ADDITIONAL TESTING, INSPECTION, AND CHECKING MAY BE REQUIRED AND SHOULD BE
51, IF THE GC AND MI INSPECTOR AGREE TO A DATE ON WHICH THE MI WILL BE CONDUCTED, AND EITHER PARTY CANCELS OR ANTICIPATED. THE TESTING AGENCY SHALL USE THEIR PROFESSIONAL JUDGMENT AND KNOWLEDGE OF THE JOB
DELAYS, CROWN CASTLE SHALL NOT BE RESPONSIBLE FOR ANY COSTS, FEES, LOSS OF DEPOSITS AND/OR OTHER SITE CONDITIONS AND THE CONTRACTOR'S PERFORMANCE TO DEGIDE WHAT OTHER ITEMS REQUIRE ADDITIONAL
PENALTIES RELATED TO THE CANCELLATION OR DELAY INCURRED BY EITHER PARTY FOR ANY TIME (E.G. TRAVEL AND ATTENTION. THE TESTING AGENCY'S JUDGMENT MUST PREVAIL ON ITEMS NOT SPECIFICALLY COVERED. ANY
LODGING, COSTS OF KEEPING EQUIPMENT ON-SITE, ETC ). IF CROWN CASTLE CONTRACTS DIRECTLY FOR A THIRD PARTY DISCREPANGIES OR PROBLEMS SHALL BE BROUGHT IMMEDIATELY TO CROWN CASTLE'S ATTENTION. RESOLUTIONS
MI, EXCEPTIONS MAY BE MADE IN THE EVENT THAT THE DELAY/CANCELLATION IS CAUSED BY WEATHER OR OTHER ARE NOT TO BE MADE WITHOUT CROWN CASTLE'S REVIEW AND SPECIFIC WRITTEN CONSENT. CROWN CASTLE
CONDITIONS THAT MAY COMPROMISE THE SAFETY OF THE PARTIES INVOLVED. RESERVES THE RIGHT TO DETERMINE WHETHER OR NOT A RESOLUTION IS ACCEPTABLE.
9,113, AFTER EAGH INSPECTION, THE TESTING AGENCY WILL PREPARE A WRITTEN ACCEPTANCE OR REJECTION WHICH
6. CORRECTION OF FAILING MI'S WILL BE GIVEN TO THE CONTRACTOR AND FILED AS DAILY REPORTS TO CROWN CASTLE, THIS WRITTEN ACTION WILL
N ALLATION WOULD FAIL THE MI ("FAILED Mr), THE GC SHALL WORK WITH CROWN CASTLE TO GIVE THE CONTRACTOR A LIST OF ITEMS TO BE CORRECTED, PRIOR TO CONTINUING CONSTRUCTION, AND/CR
COORDINATE A REMEDIATION PLAN IN ONE OF TWO WAYS: LOADING OF STRUCTURAL ITEMS,
64.1. CORRECT FAILING ISSUES TO COMPLY WITH THE SPECIFICATIONS CONTAINED IN THE ORIGINAL CONTRACT 9.114, THE TESTING AGENCY DOES NOT RELIEVE THE CONTRACTOR'S CONTRACTUAL OR STATUTORY ODLIGATIONS, THE
DOCUMENTS AND COORDINATE A SUPPLEMENT MI. CONTRACTOR HAS THE SOLE RESPONSIBILITY FOR ANY DEVIATIONS FROM THE OFFICIAL CONTRACT DOCUMENTS,
612  OR,WITH CROWN CASTLE'S APPROVAL, THE GC MAY WORK WITH THE EOR TO RE-ANALYZE THE THE TESTING AGENCY WILL NOT REPLACE THE CONTRACTOR'S QUALITY CONTROL PERSONNEL.

MODIFICATION/REINFORCEMENT USING THE AS-BUILT CONDITION,

™~

MIVERIFICATION INSPECTIONS

7.4. CROWHN CASTLE RESERVES THE RIGHT TO CONDUCT A MI VERIFIGATION INSPECTION TO VERIFY THE ACCURACY AND
COMPLETENESS OF PREVIOUSLY COMPLETED M| INSPECTION{S) ON TOWER MODIFICATION PROJECTS.

7.2,  ALL VERIFICATION INSPECTIONS SHALL BE HELD TO THE SAME SPECIFICATIONS AND REQUIREMENTS IN THE CONTRACT
DOCUMENTS AND IN ACCORDANCE WITH ENG-SOW-10007.

73.  VERIFICATION INSPECTION MAY BE CONDUCTED BY AN INDEPENDENT AEV/AESV FIRM AFTER A MODIFICATION PROJECT IS
COMPLETED, AS MARKED BY THE DAYE OF AN ACCEPTED "PASSING MI" OR "PASS AS NOTED Mi® REPORT FOR THE
ORIGINAL PROJECT.

[N PHOTOGRAPHS
81, BETWEEN THE GC AND THE M1 INSPECTOR THE FOLLOWING PHOTOGRAPHS, AT A MINIMUM, ARE TO BE TAKEN AND
{NCLUDED IN THE M| REPORT:

811, PRECONSTRUCTION GENERAL SITE CONDITION
812. PHOTOGRAPHS DURING THE REINFORCEMENT MODIFICATION CONSTRUCTION/ERECTION AND INSPECTION MI CHECKLIST
813, RAWMATERIALS CONSTRUCTIONINSTALLATION INSPECTIONS AND
814.  PHOTOS OF ALL CRITICAL DETAILS TESTING REQUIRED (COMPLETED BY EOR) REPORT ITEM
815.  FOUNDATION MODIFICATIONS
816, WELD PREPARATION PRE-CONSTRUCTION
817. BOLTINSTALLATION AND TORQUE " G
818,  FINALINSTALLED CONDITION
819, SURFACE COATING REPAIR X EOR REVIEW
8110, POST CONSTRUCTION PHOTOGRAPHS
8441, FINAL INFIELD CONDITION L e ASRICATION INSPECTION
8412 PHOTOS OF ELEVATED MODIFICATIONS TAKEN FROM THE GROUND SHALL BE CONSIDERED INADEQUATE, NA [FABRICATOR CERTIFIED WELD INSPECTION
8113, THIS IS NOT A COMPLETE LIST OF REQUIRED PHOTOS, PLEASE REFER TO ENG-SOW-10007, = VATERIALTEST REPORT (MTR)
9. NSPECTION AND TESTING NA [FABRICATOR NDE INSPECTION
917 ALL WORK SHALL BE GUBJECT TOREVIEW AND OBSERVATION BY CROMN CASTLE' REPRESEATATVE AND CROWN NA INDE REPORT OF MONOPOLE BASE PLATE (AS REQUIRED)
CASTLE'S AUTHORIZED INDEPENDENT INSPECTION AND TESTING AGE!
92, INSPECTION SERVICES WHICH ARE FURNISHED BY OTHERS ARE STILL REQUIRED WHEN THE EOR PERFORMS SUPPORT X [PACKING SLIPS
SERVICES DURING CONSTRUCTION. ADDITIONAL TESTING AND INSPECTIONS:
03. OHSERVED DISCREPANCIES BETWEEN THE WORK AND THE CONTRACT DOCUMENTS SHALL BE CORRECTED BY THE e e e e e e e e e ]
CONTRACTOR AT NO ADDITIONAL COST.
94. AN INDEPENDENT QUALIFIED INSPECTION/TESTING AGENCY SHALL BE SELECTED, RETAINED AND PAID FOR BY CROWN CONSTRUCTION
CASTLE FOR THE SOLE PURPOSE OF INSPECTING, TESTING, DOCUMENTING, AND APPROVING ALL WELDING AND FIELD
WORK PERFORMED BY THE CONTRACTOR, X (CONSTRUCTION INSPECTIONS
941, ACCESS TO ANY PLACE WHERE WORK IS BEING DONE SHALL BE PERMITTED AT ALL TIMES NA [FOUNDATION INSPECTIONS
942  THE INSPECTION AGENCY SHALL SO SCHEDULE THIS WORK AS TO CAUSE A MINIMUM OF INTERRUPTION TO, AND
COORDINATE WITH, THE WORK IN PROGRESS. T IS THE CONTRACTOR'S RESPONSIBILITY TO COORDINATE THE NA JEONORETECONP STRENGTH ANDSCUMETESTS
WORK SCHEDULE WITH THE TESTING AGENCY. THE CONTRACTOR SHALL ALLOW FOR ADEQUATE TIME AND ACCESS NA [POST INSTALLED ANCHOR ROD VERIFICATION
FOR THE TESTING AGENGY TO PERFORM THEIR DUTIES,
95, THE INSPECTION AND TESTING AGENCY SHALL BE RESPONSIBLE TO PERFORM THE FOLLOWING SERVICES AND INSPECT A BASE PLATE GROUTVERFICATION
THE FOLLOWING ITEMS IN ACCORDANCE WITH THE CONSTRUCTION DRAWINGS. THE TESTING AGENCY SHALL INSPECT X [CONTRAGTOR'S CERTIFIED WELD INSPECTION
ITEMS ON THIS LIST AND OTHER ITEMS AS NECESSARY TO FULFILL THEIR RESPONSIBILITY, THE TESTING AGENCY SHALL [EARTITWOROC FROVIOE PHIOTO DOCUMENTATION OF EXCAVATION GUALITY
UTILIZE EXPERIENCED, TRAINED INSPECTORS INCLUDING AWS CERTIFIED WELDING INSPECTORS (CWI). INSPECTORS N |AND CONPACTION
SHALL HAVE THE TRAINING, CREDENTIALS, AND EXPERIENCE APPROPRIATE FOR AND COMMENSURATE WITH THE SCOPE
AND TYPE OF INSPECTION WORK TO BE PERFORMED. X i ST COLD GRS TN
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