RO binson COIG 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

November 16, 2015

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
46 Meadow Road, Clinton, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
wireless telecommunications antennas at the 162-foot level of the existing 195-foot tower at 46
Meadow Road in Clinton, Connecticut (the “Property”). The tower is owned by SBA
Communications Corporation (“SBA”). The Council approved Cellco’s use of the tower in
2001. Cellco now intends to modify its facility by replacing six (6) of its existing antennas with
three (3) model SBNHH-1D65B, 700/2100 MHz antennas and three (3) model SBNHH-1D65B,
1900 MHz antennas, all at the same level on the tower. Cellco also intends to install nine (9)
remote radio heads (“RRHs”) behind its antennas 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 William W. Fritz, First Selectman
of the Town of Clinton. A copy of this letter is also being sent to Nichols Auto Parts Inc., the
Property owner and SBA, the tower owner.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. The replacement antennas and RRHs will be located at the 162-foot level on the
195-foot tower.

2 The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

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

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

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

6. The tower and its foundation with certain modifications can support Cellco’s
proposed modifications. (See Structural Modification Analysis 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,

Kennetlf C. Baldwin

Enclosures
Copy to:
William W. Fritz, Clinton First Selectman
Nichols Auto Parts Inc.
SBA
Tim Parks
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Product Specitications COMMSCOPE
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SBNHH-1D65B

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

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

package
Electrical Specifications
Frequency Band, MHz 698-806 806-896 1695-1880 1850-1990 1920-2200 2300-2360
Gain, dBi 14.9 14,7 17.7 18.2 18.6 18.6
Beamwidth, Horizontal, degrees 68 66 69 66 63 58
Beamwidth, Vertical, degrees 12.1 10.7 5.6 5.2 5.0 4.5
Beam Tilt, degrees 0-14 0-14 0-7 0-7 0-7 0-7
USLS (First Lobe), dB 14 13 15 15 15 13
Front-to-Back Ratio at 180°, dB 27 29 28 28 28 27
CPR at Boresight, dB 20 23 20 20 17 21
CPR at Sector, dB 14 10 12 10 9 1
Isolation, dB 25 25 25 25 25 25
Isolation, Intersystem, dB 30 30 30 30 30 30
VSWR | Return Loss, dB 1.5(14.0 15| 14,0 1.5 | 14.0 1.5 | 14.0 1.5 14.0 1.5] 14.0
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153 -153 -153 -153
Input Power per Port, maximum, watts 350 350 350 350 350 300
Polarization +45° +45° +45° £45° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm

Electrical Specifications, BASTA*

Frequency Band, MHz 698-806 806-896 1695-1880 1850-19901920-22002300-2360
Gain by all Beam Tilts, average, dBi 14.5 14.3 17.4 17.9 18.2 18.3
Gain by all Beam Tilts Tolerance, dB +0.5 £0.8 +0.4 +0.3 +0.5 +0.3
0°]|14.6 0°]14.5 0°]17.4 0°]17.8 D°|18.1 0°]18.2
Gain by Beam Tilt, average, dBi 7°]14.6 7°]|14.4 3°]17.5 39417.9 3°]18.3 3°|18.4
14° 14,2 14°|13.6 7°]17.4 7°117.9 7°]18.2 7°|18.4
Beamwidth, Horizontal Tolerance, degrees +2.2 +3.4 +2 +4.6 +5.7 4.3
Beamwidth, Vertical Tolerance, degrees +0.8 +1 +0.3 +0.2 +0.3 +0.2
USLS, beampeak to 20° above beampeak, dB 16 14 16 16 16 15
Front-to-Back Total Power at 180° + 30°, dB 25 26 27 26 26 26
CPR at Boresight, dB 22 23 21 20 20 22
CPR at Sector, dB 13 11 16 12 11 4

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

General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® multiband with internal RET

Band Multiband

Brand DualPol® | Teletit®

Operating Frequency Band 1695 - 2360 MHz | 698 - 896 MHz

Performance Note Outdoor usage

©2015 CommScope, Inc. Al rights reserved. All rademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 3

All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: October 13, 2015 October 19, 2015



Product Specitications

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

Depth
Length
Width

Net Weight

COMMSCOPE’

)

-~

[ POWERED BY ANDREW.

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 km/h | 150 mph
180.0mm | 7.1in
1851.0 mm | 72.9in
301.0mm | 11.9in
184kg | 40.61b

Remote Electrical Tilt (RET) Information

Input Voltage

Power Consumption, idle state, maximum

Power Consumption, normal conditions, maximum
Protocol

RET Interface

RET Interface, quantity

RET System

Packed Dimensions
Depth

Length

width

Shipping Weight

Regulatory Compliance/Certifications

Agency Classification
RoHS 2011/65/EU
China RoHS SJ/T 11364-2006

ISO 9001:2008

@& &

Included Products

©2015 CommScope, Inc. Al rights reserved. Al trademarks identified by ® or ™ are registered kademarks, respectively, of CommScope.
Al specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: October 13, 2015

10-30 Vdc

2.0W

13.0W

3GPP/AISG 2.0 (Multi-RET)
8-pin DIN Female | 8-pin DIN Male
1 female | 1 male
Teletilt®

299.0 mm | 11.8in
1970.0 mm | 77.6in
409.0 mm | 16.1in
31.0kg | 68.31b

Compliant by Exemption
Above Maximum Concentration Value (MCV)
Designed, manufactured and/or distributed under this quality management system

page 2 of 3
October 19, 2015



Product Specitications COMMSCPE’

SBNHH-1D65B

(e e

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 irademarks, respecfively, of CommScope. page 3 of 3
All specifications are subject fo change without nofice. See www.commscope.com for the most current information. Revised: October 13, 2015
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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.

Tts compactness and slim design makes the Alcatel-Lucent B13 RRH4x30-4R easy
to install close to the antenna: operators can therefore locate this Remote Radio
Head where RF design conditions are deemed ideal, minimizing trade-offs
between available sites and RF optimum sites, together with reducing the RF
feeder needs and installation costs.

FEATURES

Supporting LTE in 700 MHz band (700U, 3GPP band 13)

LTE 2Tx or 4Tx MIMO (SW switchable)

Output power: Up to 2x60W or 4x30W

10MHz LTE carrier with 4Rx Diversity

Convection-cooled (fan-less)

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

BENEFYTS

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

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

Improves downlink spectral efficiency through MIMO4

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

3 XX XA I
3 I R XL 3K ¥

Flexible mounting options: Pole or Wall

4x30W with 4T4R
or
2x60W with 2T4R

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

.........................................................Alcatel.Lucent @



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

{0 LTE carer (n 0MH et b

10 MHz

2x60W or 4x30W (by SW)

3108t5p, (<25 cBmax) “2r Sz

550 x 305 x 230 (21.6" x 12.0" x 9"} (with solar shield)
38 (with solar shield)
26 (57.2) (with solar shield)
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-40°C (-40°F) /+55°C (+131°F)

PS5

Frontal; <200N / Lateral :<150N

4 ports 7/16 DIN: female (50 ohms)
VSWR < 1.5 o oy Sl

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

: 1 MSG?'Q‘W’: {qu'B5> ‘,J FRaTE LIBIE A F ..l-- 2 " -_:'l--. .
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LIntegrated Smamaiasr’i"é"es(xz) ' g AL e IO
4 external alarms (1 connector) — 4 RF Tx & 4 RF Rx momtor ports - 1 DC connector (2 plns)
Potéandwgllmwnbrig RERLVT SR - S "5 R Y 4 . W f

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

www.alcatel-lucent.com Alcatel. Lucent, Alcatel-Lucenl and the Alcatel-Lucent
logo are Lrademarks of Alcaicl-Lucenl. All other trademarks are the property of their
respective owners The inforination presented is subjecl Lo change without nolice
Alcatel-Lucent assumes no ibility for i incd herein
Copyright © 2014 Alcatel-Lucent, AII Rights Reserved
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ALCATEL-LUCENT
WIRELESS PRODUCT DATASHEET
RRHZX60-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

easSOOOOOOORPRADROORODOOOOROROROROROOOORDORDESDEDERDRBRADODRODD

AT THE SPEED OF IDEAS™

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

SUPLRIOR RF VERFORMMANCE

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

OPTIMIALD 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.

BASY 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
equipmerit. 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

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

e Support multiple carriers over the
entire 3GPP band 4

o RRH2x60-AWS is optimized for LTE
operation

e RRH2x60-AWS is a very compact and
lightweight product

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

TECHNICAL SPECIFICATIONS

R

Antenna
%«Ier
Radlo

Digitsl

Backhaut

RH for space-constralned cell sitas

BENEFITS

s 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

¢ 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

e 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

e HxWxD : 510x285x186mm
(27 1 with solar shieid)

o  Weight : 20 kg (44 Ibs)

Electrical Data

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

e 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 Qutput power: 2x60W at antenna
connectors

e Technology supported: LTE

o Instantaneous bandwidth: 45 MHz

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

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

Connectivity
o Two CPRI optical ports for

daisychaining and up to six RRHs per
fiber

Type of optical fiber: Single-Mode
(SM) and Multi-Mode (MM) SFPs
Optical fiber length: up to 500m using
MM fiber, up to 20km using SM fiber
TMA/RETA : AISG 2.0 (RS485
connector and internal Bias-Tee)

Six external alarms

Surge protection for all external ports
(DC and RF)

Environmental specifications

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

Operating relative humidity: 8% to
100%

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

Ingress Protection : IEC 60529 IP65
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
o Safety : IEC60950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2
o Regulatory : FCC Part 15 Class B, CE
Mark — European Directive :
2002/95/EC (ROHS);
2002/96/EC (WEEE); 1999/5/EC
(R&TTE)
e 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. M2012XXXXXX (March)
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(RRH) hybrid feeder cabling solution combines
optical fiber and DC power for RRHs in a single lightweight aluminum corrugated
cable, making it the world’s mast 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
cambines optical fioer (multi-mode or single-mode) and power in a single corrugatad
cable. It eliminates the need for junction boxes and can connect multiple RRHs with a

single feeder.
! Both prﬂ connectonzed qnd on-site optlons are avallable
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Standard RFS CELLFLEX® accessories can be used with HYBAIFLEX cable.
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Outer Conductor Armor  Carrugated Aluminum [rrn Gy 48.5(1.83)
Jacket Polysthylene, PE [mm Gl 50.3 (1.98)
UV-Protection Indiadual and External Jacket Yes
| v :
Waight, Apgroximate ka/m (b/u] 19 (1.30)
Mirirum Bending Radus, Single Bending mm {ir) 200 8)
Minimum gending Radius, Repeated Bending mm fin 500 {20)
m (fu] 10/1.2(325/740)

Recommended/Maximum Clamp Spacing

DC-Resistance Quter Concluctor Armor [Ckm (SY10007]

068 (0.205)

<

z DC-Resistance Fower Cable, 8 4mm'{(BAWG) BV (000|271 (C.307)

. i

“qo: Version Single-mods ONIZ

= Quantity, Fiber Count 16 (8 pairs)

= Core/Clad s 50/125

s Pnmary Coating (Acrylates urm 245

2 Buffer Diameter, Nominal um 900

2 Secondary Protection, Jacker, Momunal mm (in)] 2.0 15.08)

£ . Mimmum Bending Radus mm ()] 108{4.1)

S Insertion Loss @ wavelangih 850nm clB/krmn 30

= Insertion Loss @ wavelength 1310nm dB/km 10

o Standards (Meets or exceeds) UL34-V0, UL1666

=1 Ro=5 Compliant

F | 2 il

L size (Power) [rmm (AWG] g4 (8)

2 Quantity, Wire Count (Power) 16 (3 pairs}

g Size (Alarm) [mm (AWG)] _ 0.3(18)

=, Quantity, Wire Count (Alarm) 4 (2 pairs)

=4 Tyoe UV protected

3 Strands 19

a; Primary Jacket Diameter, Nominal [rmm fin/} 5.8 (0.27)

& Standards (Mests or exceeds) MFPA 130, ICEA S-95-853
| UL Type X=HW-2, UL 44
g ! UL-LS Limited Smoke, UL YW=}
= IEE-383 (1974), IESF1202/FT4
= RoHS Comphant

S i

S| Installation Temperaturs [C (°5)] -40) 1o +65 (-40 10149)
,E_’ . Operamn Temperature FC Rl -0} fo +h3 (-40 10149)
5 i

=l REEE

PE/UV external jacket

Figure 1:
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Qpuical cable (pair)
with an internal jacket

Aluminum OC

Alarm cabla with
an internal jackat

Power cable wrth
an internal jacket
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Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT01879-S-02

September 24, 2015

EXECUTIVE SUMMARY

At the request of SBA Network Services, Inc., FDH Velocitel performed a structural analysis of the existing self-supported
tower located in Clinton, CT to determine whether the tower is structurally adequate to support the antenna configuration in
place per Table 1 pursuant to the Structural Standards for Steel Antenna Towers and Antenna Supporting Structures,
TIA/EIA-222-F and the 2005 Connecticut State Building Code (CSBC). Information pertaining to the antenna loading,
current tower geometry, member sizes, and below grade parameters was obtained from:

Source Document Type Reterence DEIE
Sabre Communications Corp. Tower & Foundation Drawings Job No. 00-10101 November 19, 1999
Jaworski Geotech, Inc. Geotechnical Report Job No. 99500G December 13, 1999
FDH Engineering, Inc. Modification Drawings Project No. 1465YH1400 June 3, 2014
FDH Engineering, Inc. Modification Inspection Project No. 1466551400 February 13, 2015
FDH Engineering, Inc. TIA Inspection Project No. 1466551400 February 13, 2015
FDH Velocitel Modification Drawings Project No. 15BZTJ1400 September 24, 2015
SBA Network Services, Inc. - - -

The basic design wind speed per the TIA/EIA-222-F standards and the 2005 CSBC is 85 mph without ice and 38 mph with
3/4" radial ice. Ice is considered to increase in thickness with height.

Conclusions

With the antenna configuration in place per Table 1 we have determined the tower stress level to be sufficient and the
foundation(s) to be sufficient pursuant to the requirements stipulated by Structural Standards for Steel Antenna Towers and
Antenna Supporting Structures, TIA/EIA-222-F and the 2005 CSBC provided the Recommendations listed below are
satisfied. For a more detailed description of the analysis of the tower, see the Results section of this report.

Our structural analysis has been performed assuming all information provided to FDH Velocitel is accurate (i.e., the structure
member information, tower layout, existing antenna loading, and proposed antenna loading) and that the tower has been
properly erected and maintained per the original design drawings.

Recommendations

To ensure the requirements of the current analysis standards are met with the antenna configuration in place per Table 1,
we have the following recommendations:

1. Feed lines must be installed as shown in Figure 1.
2. RRH/RRU Stipulation: The proposed equipment may be installed in any arrangement as determined by the

client.
3. The modifications listed in FDH Velocitel (Project No. 15BZTJ1400) Modification Drawings for a 195" Self-

Support Tower dated September 24, 2015 must be installed as specified.

STR-RPT-10100 3




Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT01879-S-02

September 24, 2015

APPURTENANCE LISTING

The antennas and equipment, with their corresponding feed lines, considered for this analysis are shown in Table 1. If the
actual layout determined in the field deviates from the layout, FDH Velocitel should be contacted to perform a revised
analysis.

Table 1 - Appurtenance Loading

Existing Loading:

Antenna Mount

Elevation Description Feed Lines Carrier Elevation Mount Type

(ft) (ft)
194 (3) Ericsson AIR B2A/B4P
(3) Ericsson AIR B4A/B2P

193.5 (3) Ericsson KRY 112 144/1

(12) 1-5/8"
(1) 1-5/8" Fiber

T-Mobile 192 (3) 13 T-Frames

185 (1) Celwave PD1151 (1) 7/8" Town of Clinton 178 Direct Mount

(3) RFS APXVTM14-C-120
180 (3) Alcatel Lucent TD-RRH8x20-25 178.5 (3) Pipe Mounts
(3) RFS APXVSPP18-C-A20

177 (3) ALU 1900 MHZ RRUS (3) 1-1/4” Fiber Sprint
(3) ALU 800 MHZ RRUs
1735 (3) ALU 800 MHZ Filters
(4) RFS ACU-A20-N

175 (3) 12' T-Frames

(3) Antel BXA-70063/6CF
(4) Antel LPA-80063/4CF
(2) Antel BXA-171063/8BF
(1) Antel BXA-171063/12CF
(2) Antel LPA-80063/6CF
(6) RFS FD9R6004/2C-3L

162 (12) 1-5/8" Verizon 161 (3) 12' T-Frames

151.5 (1) Raycap DC6-48-60-18-8F 150.5
(9) KMW AM-X-CD-14-65-00T
(3) Powerwave 7770
(6) Powerwave TT19-08BP111-001
(3) Powerwave LGP13519
(3) CSS DBC-750
(6) Ericsson RRUS-11

(12) 1-5/8"

(1) 3" Rigid Conduit )

(3) 12' T-Frames

150.5 150

141.5 (3) Sinclair SD312HL (3)7/8" 138 (3) 4' Standoffs

102 (1) Radiowaves RDH4518A (2) CAT 5e Town of Clinton =5 (1) Pipe Mount

Proposed Carrier Final Loading:

Antenna ) : ) Mount
Elevation (ft.) Description Feed Lines Carrier Elevation (ft) Mount Type

(2) Antel LPA-80063/6CF
(4) Antel LPA-80063/4CF
(6) Commscope SBNHH-1D65B

(3) Alcatel Lucent RRH2X60-AWS (10) 15/8" . -
162 (3) Alcatel Lucent RRH2X60-PCS (2) 1-5/8" Fiber Verizon 161 (3) 12 T-Frames
(3) Alcatel Lucent RRH2x60-700
(6) RFS FDOR6004/2C-3L

{2) RFS DB-T1-6Z-8AB-0Z

STR-RPT-10100 4



Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID; CT01879-8-02

September 24, 2015

RESULTS
The following material grades for individual members were used for analysis:

Table 2 - Material Grade

Member Type Material Grade
Legs 50 ksi
Bracing 36 ksi

Table 3 and Table 4 display the summary of capacities for the analyzed structure and its additional components. Values
greater than 100% indicate locations where the maximum force in the member exceeds its capacity. Note: Capacities up to
105% are considered acceptable (except foundation soil interaction, up to 110% is considered acceptable).

If the assumptions outlined in this report differ from actual field conditions, FDH Velocitel should be contacted to perform a
revised analysis. Furthermore, as no information pertaining to the allowable twist and sway requirements for the
appurtenances was provided, deflection and rotation were not taken into consideration when performing this analysis.

See the Appendix for detailed modeling information.

Table 3 - Structure Member Capacities

Section No Elevation (ft.) Component Type Size % Capacity Pass / Fail
T 195 - 180 Leg P2x.154 (2.38 OD) 315 Pass
T2 180 - 160 Leg P3x.216 (3.5 OD) 51.9 Pass
T3 160 - 140 Leg P3x.300 (3.50 OD) 83.0 Pass
T4 140- 120 Leg P4x.337 (4.50 OD) 84.9 Pass
T5 120 - 113.333 Leg P5x.375 (5.5625 OD) 63.3 Pass
T6 113.333 - 106.667 Leg P5x.375 (5.5625 OD) 68.9 Pass
T7 106.667 - 100 Leg P5x.375 (5.5625 OD) 74.5 Pass
T8 100 - 80 Leg P6x.28 (6,625 OD) 94.9 Pass
T9 80-70 Leg P6x.432 (6.625 OD) 75.5 Pass
T10 70 - 60 Leg P6x.432 (6.625 OD) 81.6 Pass
T11 60 -50 Leg P8x.322 (8.625 OD) 80.2 Pass
T12 50 - 40 Leg P8x.322 (8.625 OD) 85.4 Pass
T13 40-20 Leg P8x.322 (8.625 OD) 95.5 Pass
T14 20-10 Leg P8x.5 (8.625 OD) 66.6 Pass
T15 10-0 Leg P8x.5 (8.625 OD) 69.7 Pass
T 195- 180 Diagonal L1 3/4x1 3/4x3/16 21.0 Pass

28.1(b)
T2 180 - 160 Diagonal L1 3/4x1 3/4x3/16 59.9 Pass
T3 160 - 140 Diagonal L2x2x3/16 96.7 Pass
T4 140 - 120 Diagonal L2 1/2x2 1/2x3/16 81.3 Pass
T5 120 - 113.333 Diagonal L2 1/2x2 1/2x3/16 87.0 Pass
T6 113.333 - 106.667 Diagonal L2 1/2x2 1/2x3/16 95.5 Pass
T7 106.667 - 100 Diagonal L2 1/2x2 1/2x1/4 815 Pass
T8 100 - 80 Diagonal L3x3x3/16 79.4 Pass
19 80-70 Diagonal L3x3x1/4 93.8 Pass
T10 70-60 Diagonal L3x3x3/8 731 Pass
T11 60 - 50 Diagonal L3x3 1/2x1/4 91.7 Pass
T12 50-40 Diagonal L3x3x3/8 90.8 Pass
T13 40-20 Diagonal L3 1/2x3 1/2x1/4 99.7 Pass
T14 20-10 Diagonal L3 1/2x4x1/4 89.8 Pass
T15 10-0 Diagonal L4x4x1/4 82.1 Pass
T1 195 - 180 Top Girt L1 3/4x1 3/4x3/16 49 Pass
T2 180 - 160 Top Girt L1 3/4x1 3/4x3/16 49 Pass

STR-RPT-10100 5




Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT01879-S-02

September 24, 2015

1. Capacities include 1/3 allowable stress increase for wind, per TIA/EIA-222-F standards.

Table 4 - Additional Structure Component Capacities

Elevation (ft.) Component % Capacity Pass / Fall Notes
0 Anchor Rods 62.6 Pass -
0 Base Foundation {Sail Interaction) 57.9 Pass -
0 Base Foundation (Structural) 245 Pass

1. Capacities include 1/3 allowable stress increase for wind, per TIA/EIA-222-F standards.

FDH Velocitel has considered the acceptability of the tower stress level with the existing and proposed loading prior to the
installation of the proposed tower modifications referenced in this report. This opinion is consistent with section 4.5 of TIA-
1019-A-2012, Structural Standards for Installation, Alteration and Maintenance of Antenna Supporting Structures and
Antennas, using a non-operational, fastest-mile, basic design wind speed of 68 mph. This reduced loading is based upon
the reduced statistical risk of a wind speed of that magnitude occurring for durations of up to 6 months.

GENERAL COMMENTS

This engineering analysis is based upon the theoretical capacity of the structure. It is not a condition assessment of the
tower and its foundation. It is the responsibility of SBA Network Services, Inc. to verify that the tower modeled and analyzed
is the correct structure (with accurate antenna loading information) modeled. If there are substantial modifications to be
made or the assumptions made in this analysis are not accurate, FDH Velocitel should be notified immediately to perform a
revised analysis.

LIMITATIONS

All opinions and conclusions are considered accurate to a reasonable degree of engineering certainty based upon the
evidence available at the time of this report. All opinions and conclusions are subject to revision based upon receipt of new
or additional/updated information. All services are provided exercising a level of care and diligence equivalent to the
standard and care of our profession. No other warranty or guarantee, expressed or implied, is offered. Our services are
confidential in nature and we will not release this report to any other party without the client's consent. The use of this
engineering work is limited to the express purpose for which it was commissioned and it may not be reused, copied, or
distributed for any other purpose without the written consent of FDH Velocitel.

STR-RPT-10100 6
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APPENDIX
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T6

T1I0

™

T3 T2

T4

TS

secuon

P2x 154 (2.38 OD)

P4x 337 (4.50 OD) P3x.300 (3.50 OD) P3x.216 (3.5 OD)

P5x.375 (5.5625 OD)

P6x.28 (6.625 OD)

PBx,322 (8 625 OD) P6x.432 (6,625 OD)

PBx 5 (8,625 OD)

Legs

A572-50

L3x3x3/18 |L3x3 1/2x1/4| L3x3x3/8

Leg Grade

L1 3/4x1 3/4x3/16

L2x2x3/16

L2 1/2x2 1/2x3/16

L3x3x3/16

L3x3x1/4

L3 1/2x3 1/2x1/4

Diagonals

L4x4x1/4 |3 1/2x4x1/4

A36

Diagonal Grade

L1 3/4x1 3/4x3/16

NA

13 12.3333 11.6667

Top Girts

11

18 17| 16 15

19

21

225

Face Width (fy 23

M@s

9 @ 6.66667

8@10

# Panels @ (ft)

0s

09

12

08

14

22 33 13

22 4

Weight (K)

1950 ft
[

180.0 ft |

1200f

1133 ft

1068.7 ft

1000 f

800 ft

700 ft

600 ft

500 ft

4001

20.0 ft

10.0ft

00ft

DESIGNED APPURTENANCE LOADING

TYPE [ ELEVATION | TYPE | ELEVATION |
Lightning Rod 195 (3) T-Frames 161
|AIR 21 B2A/B4P wi Mounl Pips 1102 | (2) SBNHH-1D65B w/ Mount Pipe | 161
AIR 21 B2A/B4P w/ Mount Pipe 192 (2) SBNHH-1D66B w/ Mount Pipe 161
|AIR 21 B2A/B4P w/ Mount Pipe 192 1(2) SBNHH-1D65B w/ Mount Pipe | 161
| AIR 21 B4A/B2P w/ Mounl Pipe 192 | RRH2X60-AWS 181
|AIR 21 B4A/B2P w/ Moun! Pipe (192 'RRH2X60-AWS 1161
AIR 21 B4A/B2P w/ Mount Pipe 192 | RRH2X60-AWS 161
|KRY 112 144/1 1192 RRH2X60-PCS 181
[KRY 112 144/1 1192 | RRH2X60-PCS (161
|KRY 112 14411 192 | RRH2X60-PCS [161
|(3) T-Frames 1192 'RRH2x60-700 1161
| APXVTM14-C-120 wiMount Pipe 11785 | RRH2x60-700 1161
APXVTM14-C-120 w/Mount Pipe 1785 | RRH2x60-700 161
| APXVTM14-C-120 w/Mount Pipe 11785 1(2) FD9R6004/2CL-3CL Diplexer 161
| TD-RRHBx20-25 11785 | (2) FDOR6004/2CL-3CL Diplexer 161
| TD-RRH8x20-25 (1785 (2) FD9RG004/2CL-3CL Diplexer 1161
| TD-RRH8x20-25 1785 | DC6-48-60-18-8F 150.5
| APXVSPP18-C-A20 wiMounl Pipe | 1786 1(3) AM-X-CD-14-65-00T w/ Mount Pipe | 150
| APXVSPP18-C-A20 wiMount Pipe | 1785 |(8) AM-X-CD-14-65-00T w/ Moun! Pipe | 150
APXVSPP18-C-A20 wiMounl Pipe | 178.6 (3) AM-X-CD-14-65-00T w/ Mount Pipe | 150
|(3) T-Frames 1785 17770 wiMount Pipe 1150
[PD1151 178 17770 wiNtount Pipe 1150
11900 MHz RRU 175 7770 wiMounl Pipe 1150
| 1900 MHz RRU 75 |(2) TT19-08BP111-001 TMA 1150
800 MHz RRU 175 | (2) TT18-08BP111-001 TMA 1150
800 MHz RRU 175 (2) TT19-08BP111-001 TMA 1150
800 MHz RRU 175 |LGP13519 Diplexer 150
800 MHz Filter 175 LGP13519 Diplexer 1150
800 MHz Filter 175 |LGP13519 Diplexer 1150
800 MHz Filter 175 'DBC-750 150
[(2) ACU-A20-N RET 1175 | DBC-750 1150
|ACU-A20-N RET 175 | DBC-750 1150
ACU-A20-N RET 175 (2) RRUS-11 150
11900 MHz RRU 75 1(2) RRUS-11 1150
| Pipe Mount [PM 601-3] 1175 |(2) RRUS-11 1150
|(2) LPA-BO0G3/4CF w/ Mount Pipe 161 (3) T-Frames 1150
LPA-80063/4CF w/ Mount Pipe 161 Sinclair SD312HL 138
| LPA-80063/4CF w/ Mount Pipe 161 ' Sinclair SD312HL 1138
|LPA-80063/6CF w/ Mount Pipe 161 ' Sinclair SD312HL 1138
LPA-B0063/6CF w/ Mount Pipe 161 | (3) Standofts 138
|(2) DB-T1-6Z-8AB-0Z 161 | Pipe Mount 101
|(2) DB-T1-62-8AB-0Z 161 'RDH4518A 101
|(2) DB-T1-6Z-8AB-0Z 161 )
SYMBOL LIST
[ MARK | SIZE | MARK | SIZE ]
A 12 1/2x2 172x1/4
Lo o MATERIAL STRENGTH
DOWN.~GRADE | Fy [ Fu | GRADE | Fy | Fu ]
SHEAR 57250 50 ksi 165 ksi (a3s 36 ksi 58 ksi
UPLIFT: -274 K
SHEAR: 29 K TOWER DESIGN NOTES
1. Tower is located in Middlesex County, Connecticut.
Axja2. Tower Fiesigned ft_)r a 85 mph basic wind.in a;cordpnce wi_th _the TIA{EIA-22_2-F Standard.
86 K3 _Tower is glso designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to
increase in thickness with height.
" 4. Deflections are based upon a 50 mph wind.
SHEAR 5. TO NG. 99.7%
15K R y 1740 kip-ft
TORQUE 2 kip-ft
38 mph WIND - 0.7500 in ICE
AXIAL
42K
SHEAR MOMENT
51K J v 5899 kip-ft
TORQUE 6 kip-ft
REACTIONS - 85 mph WIND
FDH Velocitel " Clinton 4 CT, CT01879-S-02

AIUILEH NG RYAT LN
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Raleigh, NC 27616
Phone: (919) 755-1012
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FDH Velocitel
6521 Merdien Dr
Raleigh, NC 27616
Phone: (919) 755-1012
FAX: (919) 755-1031

Job Page
Clinton 4 CT, CT01879-S-02 1 of 31
Project Date
15BZTJ1400 17:48:26 09/24/15
Client Designed by
SBA Network Services, Inc. Byron K Webb

Tower Input Data

The main tower is a 3x free standing tower with an overall height of 195.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.

The face width of the tower is 5.00 ft at the top and 23.00 ft at the base.

This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Tower is located in Middlesex County, Connecticut.
Basic wind speed of 85 mph.

Nominal ice thickness of 0.7500 in.

Ice thickness is considered to increase with height.

Ice density of 56 pcf.

A wind speed of 38 mph is used in combination with ice.

Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.

Pressures are calculated at each section.

Stress ratio used in tower member design is 1.333.

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

Options
Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundles As Cylinder
Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules
Consider Moments - Diagonals v Assume Rigid Index Plate Y Calculate Redundant Bracing Forces
Use Moment Magnification v Use Clear Spans For Wind Area Ignore Redundant Members in FEA
v Use Code Stress Ratios v Use Clear Spans For KL/r v SR Leg Bolts Resist Compression
V' Use Code Safety Factors - Guys Retension Guys To Initial Tension v All Leg Panels Have Same Allowable
v Escalate Ice v Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz Y Use Azimuth Dish Coefficients V' Consider Feedline Torque
Use Special Wind Profile v Project Wind Area of Appurt. v Include Angle Block Shear Check
V' Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles
Leg Bolts Are At Top Of Section SR Members Have Cut Ends Include Shear-Torsion Interaction
v Secondary Horizontal Braces Leg v Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets

Add IBC .6D+W Combination

- Use TIA-222-G Tension Splice Capacity
Exemption
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Wind 180
Wind 90
—_—
LegC o Leg B
Wind Normal
Triangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
ft Jt ft
T1 195.00-180.00 5.00 1 15.00
T2 180.00-160.00 5.00 1 20.00
T3 160.00-140.00 7.00 1 20.00
T4 140.00-120.00 9.00 1 20.00
T5 120.00-113.33 11.00 1 6.67
T6 113.33-106.67 11.67 1 6.67
T7 106.67-100.00 12.33 1 6.67
T8 100.00-80.00 13.00 1 20.00
T9 80.00-70.00 15.00 1 10.00
T10 70.00-60.00 16.00 1 10.00
T11 60.00-50.00 17.00 1 10.00
T12 50.00-40.00 18.00 1 10.00
T13 40.00-20.00 19.00 1 20.00
T14 20.00-10.00 21.00 1 10.00
T15 10.00-0.00 22.00 1 10.00
H )
Tower Section Geometry (cont'd)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
y/ S Panels n n
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
S ft Panels in in
Tl 195.00-180.00 5.00 X Brace No No 0.0000 0.0000
T2 180.00-160.00 5.00 X Brace No No 0.0000 0.0000
T3 160.00-140.00 5.00 X Brace No No 0.0000 0.0000
T4 140.00-120.00 6.67 X Brace No No 0.0000 0.0000
T5 120.00-113.33 6.67 X Brace No No 0.0000 0.0000
T6 113.33-106.67 6.67 X Brace No No 0.0000 0.0000
T7 106.67-100.00 6.67 X Brace No No 0.0000 0.0000
T8 100.00-80.00 6.67 X Brace No No 0.0000 0.0000
T9 80.00-70.00 10.00 X Brace No No 0.0000 0.0000
T10 70.00-60.00 10.00 X Brace No No 0.0000 0.0000
T11 60.00-50.00 10.00 X Brace No No 0.0000 0.0000
T12 50.00-40.00 10.00 X Brace No No 0.0000 0.0000
T13 40.00-20.00 10.00 X Brace No No 0.0000 0.0000
T14 20.00-10.00 10.00 X Brace No No 0.0000 0.0000
T15 10.00-0.00 10.00 X Brace No No 0.0000 0.0000
Tower Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
St
T1 195.00-180.00 Pipe P2x.154 (2.38 OD) A572-50 Equal Angle L1 3/4x1 3/4x3/16 A36
(50 ksi) (36 ksi)
T2 180.00-160.00 Pipe P3x.216 (3.5 OD) AS572-50 Equal Angle L1 3/4x1 3/4x3/16 A36
(50 ksi) (36 ksi)
T3 160.00-140.00 Pipe P3x.300 (3.50 OD) AS572-50 Equal Angle L2x2x3/16 A36
(50 ksi) (36 ksi)
T4 140.00-120.00 Pipe P4x.337 (4.50 OD) A572-50 Equal Angle L2 1/2x2 1/2x3/16 A36
(50 ksi) (36 ksi)
T5120.00-113.33 Pipe P5x.375 (5.5625 OD) A572-50 Equal Angle 1.2 1/2x2 1/2x3/16 A36
(50 ksi) (36 ksi)
T6 113.33-106.67 Pipe P5x.375 (5.5625 OD) A572-50 Equal Angle L2 1/2x2 1/2x3/16 A36
(50 ksi) (36 ksi)
T7 106.67-100.00 Pipe P5x.375 (5.5625 OD) A572-50 Equal Angle 12 1/2x2 1/2x1/4 A36
(50 ksi) (36 ksi)
T8 100.00-80.00 Pipe P6x.28 (6.625 OD) A572-50 Equal Angle L3x3x3/16 A36
(50 ksi) (36 ksi)
T9 80.00-70.00 Pipe P6x.432 (6.625 OD) A572-50 Equal Angle L3x3x1/4 A36
(50 ksi) (36 ksi)
T10 70.00-60.00 Pipe P6x.432 (6.625 OD) A572-50 Equal Angle L3x3x3/8 A36
(50 ksi) (36 ksi)
T11 60.00-50.00 Pipe P8x.322 (8.625 OD) A572-50 Single Angle L3x3 1/2x1/4 A36
(50 ksi) (36 ksi)
T12 50.00-40.00 Pipe P8x.322 (8.625 OD) A572-50 Single Angle L3x3x3/8 A36
(50 ksi) (36 ksi)
T13 40.00-20.00 Pipe P8x.322 (8.625 OD) A572-50 Equal Angle L3 1/2x3 1/2x1/4 A36
(50 ksi) (36 ksi)
T14 20.00-10.00 Pipe P8x.5 (8.625 OD) A572-50 Single Angle L3 1/2x4x1/4 A36
(50 ksi) (36 ksi)
T15 10.00-0.00 Pipe P8x.5 (8.625 OD) A572-50 Single Angle L4x4x1/4 A36
(50 ksi) (36 ksi)




tnxTower

FDH Velocitel
6521 Merdien Dr
Raleigh, NC 27616
Phone: (919) 755-1012
FAX: (919) 755-1031

Job Page
Clinton 4 CT, CT01879-S-02 4 of 31
Project Date
156BZTJ1400 17.48:26 09/24/15
Client Designed by
SBA Network Services, Inc. Byron K Webb

Tower Section Geometry (contd)

Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
St
T1195.00-180.00 Equal Angle L1 3/4x1 3/4x3/16 A36 Solid Round A36
(36 ksi) (36 ksi)
T2 180.00-160.00 Equal Angle L1 3/4x1 3/4x3/16 A36 Solid Round A36
(36 ksi) (36 ksi)

Tower Section Geometry (cont'd)

Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Af Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
f fr in n in

Tl 0.00 0.0000 A36 1 1 1 36.0000 36.0000
195.00-180.00 (36 ksi)

T2 0.00 0.0000 A36 1 1 1 36.0000 36.0000
180.00-160.00 (36 ksi)

T3 0.00 0.0000 A36 | 1 1 36.0000 36.0000
160.00-140.00 (36 ksi)

T4 0.00 0.0000 A36 1 1 1 36.0000 36.0000
140.00-120.00 (36 ksi)

T5 0.00 0.0000 A36 1 I 1 36.0000 36.0000
120.00-113.33 (36 ksi)

T6 0.00 0.0000 A36 1 1 1 36.0000 36.0000
113.33-106.67 (36 ksi)

T7 0.00 0.0000 A36 1 1 1 36.0000 36.0000
106.67-100.00 (36 ksi)

T8 0.00 0.0000 A36 1 1 I’ 36.0000 36.0000
100.00-80.00 (36 ksi)

T9 80.00-70.00 0.00 0.0000 A36 1 | 1 36.0000 36.0000
(36 ksi)

T10 0.00 0.0000 A36 1 | | 36.0000 36.0000
70.00-60.00 (36 ksi)

T11 0.00 0.0000 A36 1 | 1 36.0000 36.0000
60.00-50.00 (36 ksi)

Ti2 0.00 0.0000 A36 1 | 1 36.0000 36.0000
50.00-40.00 (36 ksi)

T13 0.00 0.0000 A36 1 1 1 36.0000 36.0000
40.00-20.00 (36 ksi)

T14 0.00 0.0000 A36 1 | 1 36.0000 36.0000
20.00-10.00 (36 ksi)

T15 10.00-0.00 0.00 0.0000 A36 1 1 I 36.0000 36.0000
(36 ksi)

Tower Section Geometry (cont'd)

K Factors'
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Tower Cale Cale Legs X K Single Girts Horiz. Sec. Inner
FElevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
ft Y Y Y ) Y Y Y
Ti Yes No 1 1 1 1 1 1 1 |
195.00-180.00 1 1 1 | | | 1
T2 Yes No 1 1 1 1 I 1 | 1
180.00-160.00 1 1 1 1 1 | 1
T3 Yes No I 1 1 1 1 1 1 |
160.00-140.00 1 1 | 1 1 1 1
T4 Yes No I 1 1 1 1 1 1 1
140.00-120.00 1 1 1 1 1 1 I
TS Yes No 1 1 1 I 1 1 1 1
120.00-113.33 1 1 1 1 1 | 1
T6 Yes No 1 1 1 I 1 1 1 1
113.33-106.67 1 | 1 1 1 1 1
T7 Yes No 1 1 1 1 1 1 1 1
106.67-100.00 1 1 1 1 | 1 |
T8 Yes No 1 1 1 I 1 I 1 1
100.00-80.00 | | 1 | 1 1 1
T9 Yes No 1 1 1 1 1 1 1 1
80.00-70.00 I 1 1 1 1 1 1
T10 Yes No 1 1 1 1 1 | 1 1
70.00-60.00 | 1 I 1 | I 1
Tl Yes No 1 | 1 1 1 1 1 1
60.00-50.00 1 1 l 1 | 1 1
T12 Yes No I 1 1 | 1 1 I 1
50.00-40.00 1 1 1 1 1 1 1
T13 Yes No 1 1 1 1 1 1 | 1
40,00-20.00 1 1 | 1 1 I |
T14 Yes No 1 | 1 1 1 1 1 1
20.00-10.00 1 1 1 1 1 1 |
TI5 Yes No 1 1 1 I 1 1 | 1
10.00-0.00 1 1 | | 1 | |

"Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to
the overall length.

Tower Section Geometry (cont’d)

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
Ji
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
T1 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
195.00-180.00
T2 0.0000 | 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000 0.75 0.0000  0.75 0.0000 0.75
180.00-160.00
T3 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000 0.75 0.0000 0.75
160.00-140.00
T4 0.0000 I 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000 0.75 | 0.0000 0.75
140.00-120.00
T5 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000 0.75 0.0000 0.75 | 0.0000 0.75
120.00-113.33
T6 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000 0.75 0.0000  0.75 0.0000  0.75
113.33-106.67
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Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
Jt
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in i in Deduct Deduct Deduct Deduct
in in in in
T7 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 [ 0.0000 0.75 | 0.,0000 075 | 0.0000 0.75
106.67-100.00
T8 0.0000 1 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75
100.00-80.00
T9 80.00-70.00, 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75
T10 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 075 | 0.0000 0.75 | 0.0000  0.75
70.00-60.00
TI11 0.0000 1 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 075 | 0.0000 0.75
60.00-50.00
T12 0.0000 1 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000  0.75
50.00-40.00
T13 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 075 | 0.0000 0.75 | 0.0000 0.75
40.00-20.00
T14 0.0000 1 0.0000 0.75 | 00000 0.75 | 0.0000 075 |[0.0000 075 |0.0000 0.75 | 0.0000 075
20.00-10.00
T15 10.00-0.00{ 0.0000 1 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 [ 0.0000 075 | 0.0000  0.75 | 0.0000  0.75
Tower Section Geometry (cont’d)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
St Type
Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size  No. | Bolt Size  No. | Bolt Size  No.
in in in in in in in
T1 Flange 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0
195.00-180.00 A325N A325X A325X A325N A325N A325N A325N
T2 Flange 0.7500 0 0.6250 | 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0
180.00-160.00 A325N A325X A325X A325N A325N A325N A325N
T3 Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
160.00-140.00 A325N A325X A325N A325N A325N A325N A325N
T4 Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
140.00-120.00 A325N A325X A325N A325N A325N A325N A325N
T5 Flange 0.7500 0 0.6250 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
120.00-113.33 A325N A325X A325N A325N A325N A325N A325N
T6 Flange 0.7500 0 0.6250 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
113.33-106.67 A325N A325X A325N A325N A325N A325N A325N
T7 Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
106.67-100.00 A325N A325X A325N A325N A325N A325N A325N
T8 Flange 0.7500 0 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
100.00-80.00 A325N A325X A325N A325N A325N A325N A325N
T9 80.00-70.00  Flange 0.7500 0 0.7500 | 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
A325N A325X A325N A325N A325N A325N A325N
T10 Flange 0.7500 0 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
70.00-60.00 A325N A325X A325N A325N A325N A325N A325N
T11 Flange 0.7500 0 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
60.00-50.00 A325N A325X A325N A325N A325N A325N A325N
T12 Flange 0.7500 0 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
50.00-40.00 A325N A325X A325N A325N A325N A325N A325N
T13 Flange 0.7500 0 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
40.00-20.00 A325N A325X A325N A325N A325N A325N A325N
T14 Flange 1.5000 8 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
20.00-10.00 A572-50 A325X A325N A325N A325N A325N A325N
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Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
St Type
Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size  No. | Bolt Size  No.
in in in in in in in
T1510.00-0.00  Flange 1.5000 8 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A572-50 A325X A325N A325N A325N A325N A325N
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description  Face Allow  Component Placement Face Lateral # # Clear ~ Width or Perimeter — Weight
or  Shield Type Offset Offset Per Spacing Diameter
Leg i in (Frac FI¥) Row in in in pif
1-5/8" A Yes  Ar(CfAe) 192.00 - 10.00 0.0000 -0.15 7 7 0.5000 19800 0.82
1-5/8" A Yes  Ar(CfAc) 192.00 - 10.00 0.0000 -0.05 6 6 0.5000  1.9800 0.82
Feedline A Yes  Af(CfAe) 192.00 - 10.00 0.0000 -0.1 1 1 0.5000  1.5000  6.0000 420
Ladder (Af)
1‘5"
*kok
7/8" B  Yes  Ar(CfAe) 184.00 - 140.00 0.0000 -0.3 1 1 0.5000  1.1100 0.54
* %k k
1-1/4" C  Yes  Ar(CfAe) 182.00 - 10.00 0.0000 0.1 4 4 0.5000  1.5500 0.66
Feedline C  Yes  Af(CfAe) 182.00 - 10.00 0.0000 0.1 1 1 0.5000  1.5000  6.0000 420
Ladder (Af)
1'5"
*okk
1-5/8" B  Yes  Ar(CfAe) 152.00 - 10.00 -2.0000 0.15 12 9 0.5000  1.9800 0.82
3" Rigid B  Yes  Ar(CfAe) 152.00 - 10.00 -4.0000 0.15 | 1 0.5000  3.0000 1.78
Conduit
Feedline B Yes  Af(CfAe) 152.00 - 10.00 -2.0000 0.15 1 1 0.5000  0.0000  1.5000 420
Ladder (Af)
1.5"
Kok k
7/8 B Yes  Ar(CfAe) 140.00 - 10.00 0.0000 -0.3 4 2 0.5000  1.1100 0.54
CATEGORY B  Yes  Ar(CfAe) 100.00 - 10.00 0.0000 -0.29 2 1 0.5000  1.0000 0.21
5¢ (1 WIRE)
skok %
1-5/8" B  Yes  Ar(CfAe) 162.00 - 10.00 0.0000 0.25 12 6 0.5000  1.9800 0.82
Feedline B Yes  Af(CfAe) 162.00 - 10.00 0.0000 0.25 1 1 0.5000 15000  6.0000 420
Ladder (Af)
1.5"
*
Climbing B  Yes  Af(CfAe) 195.00 - 10.00 0.0000 0 1 1 0.5000  1.5000  6.0000 420
Ladder
Safety Line B Yes  Ar(CfAe) 195.00 - 10.00 0.0000 0 1 1 03750 03750 0.22
3/8
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar Cada Cada Weight
Section Elevation In Face Out Face
i 7 s 7 I K
T 195.00-180.00 A 25.740 1.500 0.000 0.000 0,18
B 0.839 1.875 0.000 0.000 0.07
C 1.033 0.250 0.000 0.000 0.01
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Tower Tower Face Ar Ar Cada Cudy Weight
Section Elevation In Face Out Face
S 4 his 1 jis K
T2 180.00-160.00 A 42,900 2.500 0.000 0.000 0.30
B 4.455 2.750 0.000 0.000 0.13
C 10.333 2.500 0.000 0.000 0.14
T3 160.00-140.00 A 42,900 2.500 0.000 0.000 0.30
B 43.095 5.000 0.000 0.000 0.57
C 10.333 2.500 0.000 0.000 0.14
T4 140.00-120.00 A 42.900 2.500 0.000 0.000 030
B 58.825 5.000 0.000 0.000 0.73
C 10.333 2.500 0.000 0.000 0.14
T5 120.00-113.33 A 14.300 0.833 0.000 0.000 0.10
B 19.608 1.667 0.000 0.000 024
C 3.444 0.833 0.000 0.000 0.05
T6 113.33-106.67 A 14.300 0.833 0.000 0.000 0.10
B 19.608 1.667 0.000 0.000 024
C 3444 0.833 0.000 0.000 0.05
T7 106.67-100.00 A 14.300 0.833 0.000 0.000 0.10
B 19.608 1.667 0.000 0.000 0.24
C 3.444 0.833 0.000 0.000 0.05
T8 100.00-80.00 A 42.900 2.500 0.000 0.000 0.30
B 60.492 5.000 0.000 0.000 0.74
C 10.333 2.500 0.000 0.000 0.14
T9 80.00-70.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T10 70.00-60.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T11 60.00-50.00 A 21.450 1.250 0.000 0.000 0.15
B 30,246 2.500 0.000 0.000 037
C 5.167 1.250 0.000 0.000 0.07
T12 50.00-40.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T13 40.00-20.00 A 42,900 2.500 0.000 0.000 0.30
B 60.492 5.000 0.000 0.000 0,74
C 10.333 2.500 0.000 0.000 0.14
T4 20.00-10.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T15 10.00-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CaAs Cady Weight
Section Elevation or Thickness In Face Qut Face
S Leg in s fr ft' N K
Tl 195.00-180.00 A 0.924 7.655 30.012 0.000 0.000 0.63
B 3.764 3415 0.000 0.000 0.15
C 0.566 1.480 0.000 0.000 0.04
T2 180.00-160.00 A 0.913 12,687 49.996 0.000 0.000 1.04
B 9.196 7.049 0.000 0.000 032
C 5.627 14.779 0.000 0.000 038
T3 160.00-140.00 A 0.899 12.596 49.965 0.000 0.000 1.03
B 23.347 50.703 0.000 0.000 1.65
C 5.581 14.749 0.000 0.000 0.37
T4 140.00-120.00 A 0.884 12.494 49,931 0.000 0.000 1.02
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Tower Tower Face Ice Ar Ar CqAs Cuds Weight
Section Elevation or Thickness In Face Qut Face
fi Leg in ' Jr s fr K
B 28.810 67.311 0.000 0.000 2.12
C 5.530 14.715 0.000 0.000 0.37
TS 120.00-113.33 A 0.873 4.139 16.635 0.000 0.000 0.34
B 9.540 22.412 0.000 0.000 0.70
C 1.831 4.896 0.000 0.000 0.12
T6 113.33-106.67 A 0.867 4.126 16.631 0.000 0.000 0.33
B 9.506 22.398 0.000 0.000 0.70
C 1.824 4.892 0.000 0.000 0.12
T7 106.67-100.00 A 0.860 4.111 16.626 0.000 0.000 033
B 9.470 22.384 0.000 0.000 0.70
C 1.817 4.887 0.000 0.000 0.12
T8 100.00-80.00 A 0.846 12.240 49,847 0.000 0.000 0.99
B 32.661 67.056 0.000 0.000 2.16
C 5.403 14.630 0.000 0.000 0.36
T9 80.00-70.00 A 0.828 6.059 24.903 0.000 0.000 0.49
B 16.147 33.467 0.000 0.000 1.07
C 2.671 7.295 0.000 0.000 0.18
T10 70.00-60.00 A 0.814 6.012 24.887 0.000 0.000 0.48
B 16.006 33.420 0.000 0.000 1.06
C 2.648 7279 0.000 0.000 0.17
TI11 60.00-50.00 A 0.797 5.958 24.869 0.000 0.000 0.48
B 15.845 33.366 0.000 0.000 1.05
C 2.621 7.261 0.000 0.000 0.17
TI2 50.00-40.00 A 0.778 5.895 24.848 0.000 0.000 0.47
B 15.655 33.303 0.000 0.000 1.03
C 2.589 7.240 0.000 0.000 0.17
T13 40.00-20.00 A 0.750 11.600 49.633 0.000 0.000 092
B 30.742 66.417 0.000 0.000 2.03
C 5.083 14.417 0.000 0.000 0.33
T4 20.00-10.00 A 0.750 5.800 24.817 0.000 0.000 0.46
B 15.371 33.208 0.000 0.000 1.01
C 2.542 7.208 0.000 0.000 0.17
T15 10.00-0.00 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
Feed Line Shielding
Section Elevation Face Ar Ar Ar Ar
Ice Ice
fi i i S i
Tl 195.00-180.00 A 0.000 3.727 2.512 3.530
B 0.000 0.774 0.250 0.733
C 0.000 0.209 0.118 0.198
T2 180.00-160.00 A 0.000 5.555 3.794 5.323
B 0.000 1.514 0.602 1.451
C 0.000 1.868 1.072 1.790
T3 160.00-140.00 A 0.000 4.503 3.576 5.006
B 0.000 5.430 3.788 6.037
C 0.000 1.511 1.011 1.680
T4 140.00-120.00 A 0.000 3.373 3414 4.769
B 0.000 5.270 4.800 7.450
C 0.000 1.129 0.965 1.596
T5 120.00-113.33 A 0.000 1.068 1.097 1.530
B 0.000 1.667 1.543 2.387
C 0.000 0.357 0.310 0.511
T6 113.33-106.67 A 0.000 1.045 1.082 1.507
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Section Elevation Face Ar Ar Ar Ap
Ice . Ice
fi Jr v fr N/
B 0.000 1.62 1.521 2.350
C 0.000 0.349 0.306 0.503
T7 106.67-100.00 A 0.000 1.023 1.069 1.487
B 0.000 1.594 1.503 2317
C 0.000 0.341 0.302 0.496
T8 100.00-80.00 A 0.000 2,954 3.773 5.238
B 0.000 4.806 5.442 8.521
C 0.000 0.983 1.066 1.743
T9 80.00-70.00 A 0.000 1.032 1.351 1.870
B 0.000 1.674 1.948 3.034
C 0.000 0.342 0.382 0.620
T10 70.00-60.00 A 0.000 0.994 1.327 1.833
B 0.000 1.610 1.914 2.969
C 0.000 0.329 0.375 0.607
Ti1 60.00-50.00 A 0.000 0.957 1.307 1.801
B 0.000 1.547 1.886 2910
C 0.000 0.316 0.370 0.595
T12 50.00-40.00 A 0.000 0.920 1.290 1.772
B 0.000 1.482 1.861 2.856
C 0.000 0.303 0.365 0.583
Ti13 40.00-20.00 A 0.000 1.735 2.961 4.049
B 0.000 2.786 4272 6.501
C 0.000 0.568 0.837 1.326
T14 20.00-10.00 A 0.000 0.856 1.460 1.996
B 0.000 1.374 2.107 3.206
C 0.000 0.280 0.413 0.654
T15 10.00-0.00 A 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CP;
Ice Ice
in m in n
Tl 195.00-180.00 -6.6636 -1.5029 -3.2417 -1.1617
T2 180.00-160.00 -7.2289 -0.0058 -3.8718 -0.5760
T3 160.00-140.00 0.5534 0.6194 1.2006 -0.1572
T4 140.00-120.00 29173 0.2183 2.9552 0.2434
TS5 120.00-113.33 3.1211 0.2304 32014 0.2559
T6 113.33-106.67 3.2914 0.2416 3.3706 0.2663
T7 106.67-100.00 34551 0.2524 3.5320 0.2762
T8 100.00-80.00 3.5100 -0.1693 3.7372 -0.4803
T9 80.00-70.00 4.1942 -0.2010 4.5454 -0.5853
T10 70.00-60.00 44342 -0.2117 4.7953 -0.6102
T11 60.00-50.00 43155 -0.2054 47594 -0.5971
T12 50.00-40.00 4,5353 -0.2153 49886 -0.6151
T13 40.00-20.00 4.6344 -0.2192 5.1223 +0.6120
T14 20.00-10.00 49154 -0.2318 5.4262 -0.6486
T15 10.00-0.00 0.0000 0.0000 0.0000 0.0000

Discrete Tower Loads
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Raleigh, NC 27616 Client Designed by
Phone: (919) 755-1012 N i nc.
AT SBA Network Services, Inc Byron K Webb
Description Face Offset Offsets: Azimuth Placement ChAs Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S N s K
Ji
S
Lightning Rod C From Leg 0.00 0.0000 195.00 No Ice 0.25 0.25 0.03
0.00 1/2" Ice 0.66 0.66 0.03
0.00 1" Ice 0.97 0.97 0.04
2" Ice 1.49 1.49 0.06
4" Ice 2.68 2.68 0.14
H*okok
AIR 21 B2A/B4P w/ Mount A From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 172" Ice 7.78 7.17 0.18
1.50 1" Ice 8.37 8.03 0.25
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B2A/B4P w/ Mount B From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 837 8.03 0.25
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B2A/B4P w/ Mount C From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 837 8.03 0.25
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B4A/B2P w/ Mount A From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 12" Ice 7.78 7.17 0.18
1.50 1" Ice 837 8.03 024
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B4A/B2P w/ Mount B From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 172" Ice 7.78 717 0.18
1.50 1" Ice 837 8.03 024
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B4A/B2P w/ Mount C From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" lce 837 8.03 024
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
KRY 112 144/1 A From Leg 3.00 0.0000 192.00 No Ice 0.41 0.19 0.01
0.00 1/2" Ice 0.50 0.26 0.01
2.00 1" Ice 0.60 0.33 0.02
2" Ice 0.82 0.51 0.03
4" Ice 1.36 0.97 0.08
KRY 112 144/1 B From Leg 3.00 0.0000 192.00 No Ice 041 0.19 0.01
0.00 172" Ice 0.50 0.26 0.01
2.00 1" Ice 0.60 0.33 0.02
2" Ice 0.82 0.51 0.03
4" Ice 1.36 0.97 0.08
KRY 112 144/1 C From Leg 3.00 0.0000 192.00 No Ice 041 0.19 0.01
0.00 1/2" Ice 0.50 0.26 0.01
2.00 1" Ice 0.60 0.33 0.02
2" Ice 0.82 0.51 0.03
4" Ice 1.36 0.97 0.08
(3) T-Frames C None 0.0000 192.00 No Ice 30.27 30.27 142
12" Tce  41.24 41.24 1.99
1" Ice 52.21 52.21 2.56
2" Ice 74.15 74.15 3.69
4" Ice 118.03 118.03 5.96
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Description Face Offset Offsets: Azimuth Placement Cyd,y Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St V3 s K
St
St
Kk F
PD1151 A From Leg 3.00 0.0000 178.00 No Ice 2.11 2.11 0.02
0.00 1/2" Ice 474 4,74 0.04
0.00 1" Ice 7.37 7.37 0.07
2" Ice 12.63 12.63 0.12
4" Ice 23.15 23.15 0.22
% % %k
APXVTMI14-C-120 w/Mount A From Leg 3.00 0.0000 178.50 No Ice 7.13 4.96 0.08
Pipe 0.00 1/2" Ice 7.66 5.75 0.13
1.50 1" Ice 8.18 6.47 0.19
2" Ice 9.26 8.01 0.34
4" Ice 11.53 11.41 0.75
APXVTM14-C-120 w/Mount B From Leg 3.00 0.0000 178.50 No Ice 7.13 496 0.08
Pipe 0.00 1/2" Ice 7.66 5.75 0.13
1.50 1" Ice 8.18 6.47 0.19
2" Ice 9.26 8.01 0.34
4" Ice 11.53 11.41 0.75
APXVTM14-C-120 w/Mount  C From Leg 3.00 0.0000 178.50 No Ice 7.13 4.96 0.08
Pipe 0.00 172" Ice 7.66 5.75 0.13
1.50 1"Ice 8.18 6.47 0.19
2" Ice 9.26 8.01 0.34
4" Ice 11.53 11.41 0.75
TD-RRH8x20-25 A From Leg 3.00 0.0000 178.50 No Ice 4.72 1.70 0.07
0.00 12" Ice 5.01 1.92 0.10
-5.00 1"Ice 532 2.14 0.13
2" Ice 5.95 2.62 0.20
4" Ice 7.31 3.68 0.40
TD-RRH8x20-25 B From Leg 3.00 0.0000 178.50 No Ice 4.72 1.70 0.07
0.00 1/2" Ice 5.01 1.92 0.10
-5.00 1" Ice 532 2.14 0.13
2" Ice 5.95 2.62 0.20
4" Tce 7.31 3.68 0.40
TD-RRH8x20-25 C From Leg 3.00 0.0000 178.50 No Ice 4.72 1.70 0.07
0.00 1/2" Ice 5.01 1.92 0.10
-5.00 1" Ice 532 2.14 0.13
2" Ice 5.95 2.62 0.20
4" Ice 7.31 3.68 0.40
APXVSPP18-C-A20 A From Leg 3.00 0.0000 178.50 No Ice 8.50 6.95 0.08
w/Mount Pipe 0.00 12" Ice 9.15 8.13 0.15
1.50 1" Ice 9.77 9.02 0.23
2" Ice 11.03 10.84 041
4" Ice 13.68 14.85 091
APXVSPP18-C-A20 B From Leg 3.00 0.0000 178.50 No Ice 8.50 6.95 0.08
w/Mount Pipe 0.00 1/2" Ice 9.15 8.13 0.15
1.50 1" Ice 9.77 9.02 0.23
2" Ice 11.03 10.84 0.41
4" Tce 13.68 14.85 0.91
APXVSPP18-C-A20 C From Leg 3.00 0.0000 178.50 No Ice 8.50 6.95 0.08
w/Mount Pipe 0.00 1/2" Ice 9.15 8.13 0.15
1.50 1" Ice 9.77 9.02 0.23
2" Ice 11.03 10.84 0.41
4" Ice 13.68 14.85 0.91
1900 MHz RRU A From Leg 1.00 0.0000 175.00 No Ice 2.70 2,77 0.06
0.00 1/2" Ice 2.94 3,01 0.08
2.00 1" Ice 3.18 3.26 0.11
2" Ice 3.70 378 0.18
4" Ice 485 4.93 0.35
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Description Face Offset Offsets: Azimuth Placement CyAs CaAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Jt 2 S Vg N K
St
S
1900 MHz RRU B From Leg 1.00 0.0000 175.00 No Ice 2.70 2.7 0.06
0.00 1/2" Tce 2.94 3.01 0.08
2.00 1" Ice 3.18 3.26 0.11
2" Ice 3.70 3.78 0.18
4" Ice 4.85 493 0.35
1900 MHz RRU C From Leg 1.00 0.0000 175.00 No Ice 2,70 277 0.06
0.00 12" Ice 2.94 3.01 0.08
2.00 1" Ice 3.18 326 0.11
2" Ice 3.70 3.78 0.18
4" Ice 4.85 4.93 0.35
800 MHz RRU A From Leg 1.00 0.0000 175.00 No Ice 249 2.07 0.05
0.00 172" Ice 2.71 227 0.07
-1.50 1" Ice 293 248 0.10
2" Ice 34 2.93 0.16
4" Ice 4.46 3.93 0.32
800 MHz RRU B From Leg 1.00 0.0000 175.00 No Ice 2.49 2.07 0.05
0.00 1/2" Ice 2.71 2217 0.07
-1.50 1"Ice 2.93 248 0.10
2" Ice 341 2.93 0.16
4" Ice 4.46 3.93 0.32
800 MHz RRU C From Leg 1.00 0.0000 175.00 No Ice 249 2.07 0.05
0.00 1/2" Ice 271 227 0.07
-1.50 1" Ice 293 248 0.10
2" Ice 341 2.93 0.16
4" Ice 4.46 3.93 0.32
800 MHz Filter A From Leg 1.00 0.0000 175.00 No Ice 0.78 0.29 0.01
0.00 12" 1ce 0.90 0.38 0.01
-1.50 1" Ice 1.03 0.48 0.02
2" Ice 1.31 0.70 0.04
4" Ice 1.99 1.24 0.10
800 MHz Filter B From Leg 1.00 0.0000 175.00 No Ice 0.78 0.29 0.01
0.00 1/2"Ice 0.90 0.38 0.01
-1.50 1" Ice 1.03 0.48 0.02
2" Ice 1.31 0.70 0.04
4" Ice 1.99 1.24 0.10
800 MHz Filter C From Leg 1.00 0.0000 175.00 No Ice 0.78 0.29 0.01
0.00 1/2" fee 0.90 0.38 0.0t
-1.50 1" Ice 1.03 0.48 0.02
2"Ice 1.31 0.70 0.04
4" Ice 1.99 1.24 0.10
(2) ACU-A20-N RET A From Leg 1.00 0.0000 175.00 No Ice 0.08 0.14 0.00
0.00 1/2" Ice 0.12 0.19 0.00
-1.50 1" Ice 0.17 0.25 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
ACU-A20-N RET B From Leg 1.00 0.0000 175.00 No Ice 0.08 0.14 0.00
0.00 172" Ice 0.12 0.19 0.00
-1.50 1" lce 0.17 0.25 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
ACU-A20-N RET C From Leg 1.00 0.0000 175.00 No Ice 0.08 0.14 0.00
0.00 12" Ice 0.12 0.19 0.00
-1.50 1" Ice 0.17 0.25 0.00
2"Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
(3) T-Frames C None 0.0000 178.50 No Ice 30.27 30.27 1.42
12"Ice  41.24 41.24 1.99
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Description Face Offset Offsets: Azimuth Placement Cada Cuda Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S y S e s K
St
ft
1" Ice 52.21 52.21 2.56
2" Ice 74.15 74.15 3.69
4" Ice 118.03 118.03 5.96
Pipe Mount [PM 601-3] C None 0.0000 175.00 No Ice 439 4.39 0.20
12" Ice 5.48 5.48 0.24
1" Ice 6.57 6.57 0.28
2" Ice 8.75 8.75 0.36
4" Tce 13.11 13.11 0.53
Ak sk
(3) AM-X-CD-14-65-00T w/ A From Leg 3.00 0.0000 150.00 No Ice 6.22 4.49 0.06
Mount Pipe 0.00 1/2" Ice 6.92 5.53 0.11
0.50 1" Ice 751 6.29 0.17
2" Tee 8.71 7.93 0.31
4" Ice 11.27 11.40 0.70
(3) AM-X-CD-14-65-00T w/ B From Leg 3.00 0.0000 150.00 No Ice 6.22 4.49 0.06
Mount Pipe 0.00 1/2" Ice 6.92 5.53 0.11
0.50 1" Ice 751 6.29 0.17
2" Ice 8.71 7.93 0.31
4" Tee 11.27 11.40 0.70
(3) AM-X-CD-14-65-00T w/  C From Leg 3.00 0.0000 150.00 No Ice 6.22 4.49 0.06
Mount Pipe 0.00 1/2" Ice 6.92 5.53 0.11
0.50 1" Ice 7.51 6.29 0.17
2" Ice 8.71 7.93 031
4" Tce 11.27 11.40 0.70
7770 w/Mount Pipe A From Leg 3.00 0.0000 150.00 No Ice 6.58 4.94 0.07
0.00 1/2" Ice 7.21 5.86 0.12
0.50 1" Ice 7.80 6.64 0.19
2" Ice 9.01 8.25 033
4" Tce 11.58 11.84 0.75
7770 w/Mount Pipe B From Leg 3.00 0.0000 150.00 No Ice 6.58 4.94 0.07
0.00 12" Ice 721 5.86 0.12
0.50 1" Ice 7.80 6.64 0.19
2" Ice 9.01 8.25 0.33
4" Ice 11.58 11.84 0.75
7770 w/Mount Pipe C From Leg 3.00 0.0000 150.00 No Ice 6.58 4.94 0.07
0.00 172" Ice 7.21 5.86 0.12
0.50 1" Ice 7.80 6.64 0.19
2" Ice 9.01 825 033
4" Tce 11.58 11.84 0.75
(2) TT19-08BP111-001 TMA A From Leg 3.00 0.0000 150.00 No Ice 0.00 0.52 0.02
0.00 1/2" Ice 0.00 0.62 0.02
0.50 1" Ice 0.00 0.74 0.03
2" Ice 0.00 0.99 0.05
4" Ice 0.00 1.59 0.12
(2) TT19-08BP111-001 TMA B From Leg 3.00 0.0000 150.00 No Ice 0.00 0.52 0.02
0.00 172" Ice 0.00 0.62 0.02
0.50 1" Ice 0.00 0.74 0.03
2" Ice 0.00 0.99 0.05
4" Ice 0.00 1.59 0.12
(2) TT19-08BP111-001 TMA  C From Leg 3.00 0.0000 150.00 No Ice 0.00 0.52 0.02
0.00 1/2" Ice 0.00 0.62 0.02
0.50 1" Ice 0.00 0.74 0.03
2" Ice 0.00 0.99 0.05
4" Ice 0.00 1.59 0.12
LGP13519 Diplexer A From Leg 3,00 0.0000 150.00 No Ice 0.34 0.21 0.01
0.00 1/2" Ice 042 0.28 0.01
0.50 1" Ice 0.51 0.36 0.01
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Description Face Offset Offsets: Azimuth Placement Cad4 Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S 2 St 7 Vs K
St
Ji
2" Ice 0.73 0.55 0.02
4" Ice 1.25 1.03 0.07
LGP13519 Diplexer B From Leg 3.00 0.0000 150.00 No Ice 0.34 021 0.01
0.00 172" Ice 0.42 0.28 0.01
0.50 1" Ice 0.51 0.36 0.01
2" Iee 0.73 0.55 0.02
4" Ice 1.25 1.03 0.07
LGP13519 Diplexer C From Leg 3.00 0.0000 150.00 No Ice 0.34 0.21 0.01
0.00 1/2" Ice 0.42 0.28 0.01
0.50 1" Ice 0.51 0.36 0.01
2" Ice 0.73 0.55 0.02
4" Tee 1.25 1.03 0.07
DBC-750 A From Leg 3.00 0.0000 150.00 No Ice 0.72 0.13 0.01
0.00 172" Ice 0.83 0.19 0.01
0.50 1" Ice 0.96 0.26 0.02
2" Tce 1.24 0.43 0.03
4" Tee 1.90 0.87 0.09
DBC-750 B From Leg 3.00 0.0000 150.00 No Ice 0.72 0.13 0.01
0.00 172" Ice 0.83 0.19 0.01
0.50 1" Ice 0.96 0.26 0.02
2" Iee 1.24 0.43 0.03
4" Tce 1.90 0.87 0.09
DBC-750 C From Leg 3.00 0.0000 150.00 No Ice 0.72 0.13 0.01
0.00 12" Ice 0.83 0.19 0.01
0.50 1" Ice 0.96 0.26 0.02
2" Ice 1.24 0.43 0.03
4" Ice 1.90 0.87 0.09
(2) RRUS-11 A From Leg 3.00 0.0000 150,00 No Ice 294 125 0.06
0.00 12" Ice 317 141 0.07
0.50 1" Ice 341 1.59 0.10
2" Ice 391 1.96 0.15
4" Tee 5.02 2.82 0.30
(2) RRUS-11 B From Leg 3.00 0.0000 150.00 No Ice 2.94 125 0.06
0.00 1/2" Ice 3.17 1.41 0.07
0.50 1" Ice 3.41 1.59 0.10
2" Ice 391 1.96 0.15
4" Ice 5.02 2.82 0.30
(2) RRUS-11 C From Leg 3.00 0.0000 150.00 No Ice 2.94 125 0.06
0.00 1/2" Ice 3.17 1.41 0.07
0.50 1" Ice 341 1.59 0.10
2" Ice 391 1.96 0.15
4" Ice 5.02 2.82 0.30
DC6-48-60-18-8F A From Leg 3.00 0.0000 150.50 No Ice 1.28 432 0.03
0.00 12" Ice 1.40 4.60 0.06
1.00 1" Tee 1.51 4.88 0.10
2" Ice 1.75 5.49 0.18
4" Tee 2.21 6.80 0.40
(3) T-Frames C None 0.0000 150.00 No Ice 21.88 21.88 1.07
12"Ice  30.68 30.68 1.48
1" Iee 39.48 39.48 1.90
2" Iee 57.08 57.08 2.73
4" Ice 92.28 92.28 440
ok %k
Sinclair SD312HL A From Leg 3.00 0.0000 138.00 No Ice 224 2.24 0.01
0.00 1/2" Ice 2.64 2.64 0.03
3.50 1" Ice 3.06 3.06 0.05
2" Ice 391 391 0.11
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Description Face Offset Offsets: Azimuth Placement Cu4q CuA4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
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S
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4" Ice 572 5.72 0.28
Sinclair SD312HL B From Leg 3.00 0.0000 138.00 No Ice 2.24 224 0.01
0.00 1/2" Ice 2.64 2.64 0.03
3.50 1"Ice 3.06 3.06 0.05
2" Ice 3.91 391 0.11
4" Tce 5.72 5.72 0.28
Sinclair SD312HL C From Leg 3.00 0.0000 138.00 No Ice 224 224 0.01
0.00 12" Ice 2.64 2.64 0.03
3.50 1" Ice 3.06 3.06 0.05
2" Ice 391 3.91 0.11
4" Tce 5.72 5.72 0.28
(3) Standoffs C None 0.0000 138.00 No Ice 355 3.55 0.13
12" Ice 6.19 6.19 0.19
1"Ice 8.83 8.83 0.25
2" Ice 14.11 14.11 0.37
4" Ice 24.67 24.67 0.61
*kF
Pipe Mount A From Leg 0.00 0.0000 101.00 No Ice 0.00 0.87 0.02
0.00 1/2" Ice 0.00 1.11 0.02
0.00 1" Ice 0.00 1.36 0.03
2" Ice 0.00 1.90 0.06
4" Ice 0.00 323 0.16
*kk
(2) LPA-80063/4CF w/ A From Leg 3.00 0.0000 161.00 No Ice 7.11 7.13 0,04
Mount Pipe 0.00 1/2" Ice 7.58 7.83 0.10
1.50 1" Ice 8.07 8.54 0.17
2" Tce 9.06 10.02 034
4" Ice 11.19 13.25 0.79
LPA-80063/4CF w/ Mount B From Leg 3.00 0.0000 161.00 No Ice 7.11 7.13 0.04
Pipe 0.00 12" Ice 7.58 7.83 0.10
1.50 1" Ice 8.07 8.54 0.17
2" Ice 9.06 10.02 034
4" Ice 11.19 13.25 0.79
LPA-80063/4CF w/ Mount C From Leg 3.00 0.0000 161.00 No Ice 7.11 7.13 0.04
Pipe 0.00 172" Ice 7.58 7.83 0.10
1.50 1" Ice 8.07 8.54 0.17
2" Ice 9.06 10.02 0.34
4" Ice 11.19 13.25 0.79
LPA-80063/6CF w/ Mount B From Leg 3.00 0.0000 161.00 No Ice 10.58 10.67 0.05
Pipe 0.00 1/2"Ice  11.24 11.93 0.14
1.00 1" Ice 11.87 12.91 0.25
2" Ice 13.16 14.92 0.48
4" Tce 15.87 19.16 1.09
LPA-80063/6CF w/ Mount C From Leg 3.00 0.0000 161.00 No Ice 10.58 10.67 0.05
Pipe 0.00 12"Ice  11.24 11.93 0.14
1.00 1"Ice 11.87 12.91 0.25
2" Ice 13.16 14.92 0.48
4" Ice 15.87 19.16 1.09
(2) DB-T1-6Z-8AB-0Z A From Leg 3.00 0.0000 161.00 No Ice 5.60 233 0.04
0.00 172" Ice 5.92 2.56 0.08
0.00 1" Ice 6.24 2.79 0.12
2" Ice 6.91 328 0.21
4" Tee 8.37 437 0.45
(2) DB-T1-6Z-8AB-0Z B From Leg 3.00 0.0000 161.00 No Ice 5.60 2.33 0.04
0.00 12" Ice 5.92 2.56 0.08
0.00 1" Ice 6.24 2.79 0.12
2" Ice 6.91 328 0.21
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Description Face Offset Offsets: Azimuth Placement Cady Cad, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
J ¢ S N s K
St
J
4" Ice 8.37 437 0.45
(2) DB-T1-6Z-8AB-0Z C From Leg 3.00 0.0000 161.00 No Ice 5.60 2.33 0.04
0.00 1/2" Ice 592 2.56 0.08
0.00 1" Ice 6.24 2.79 0.12
2" Ice 6.91 3.28 0.21
4" Ice 8.37 437 0.45
(3) T-Frames C None 0.0000 161.00 No Ice 33.11 33.11 1.54
1/2"Ice  44.90 44.90 2.16
1"Ice 56.69 56.69 2.78
2" Ice 80.27 80.27 4.01
4" Tce 127.43 127.43 6.49
(2) SBNHH-1D65B w/ A From Leg 3.00 0.0000 161.00 No Ice 8.53 7.00 0.08
Mount Pipe 0.00 12" Ice 9.18 8.19 0.14
1.00 1" Ice 9.80 9.08 0.22
2" Ice 11.07 10.90 0.40
4" Ice 13.72 14.93 091
(2) SBNHH-1D65B w/ B From Leg 3.00 0.0000 161.00 No Ice 8.53 7.00 0.08
Mount Pipe 0.00 172" Ice 9.18 8.19 0.14
1.00 1" Ice 9.80 9.08 0.22
2" Ice 11.07 10.90 0.40
4" Tce 13.72 14.93 0.91
(2) SBNHH-1D65B w/ C From Leg 3.00 0.0000 161.00 No Ice 8.53 7.00 0.08
Mount Pipe 0.00 1/2" Ice 9.18 8.19 0.14
1.00 1" Ice 9.80 9.08 0.22
2" Ice 11.07 10.90 0.40
4" Ice 13.72 14.93 0.91
RRH2X60-AWS A From Leg 3.00 0.0000 161.00 No Ice 2.19 1.43 0.04
0.00 12" Ice 2.40 1.61 0.06
1.00 1" Ice 2.61 1.80 0.08
2" Ice 3.07 221 0.13
4" Ice 4.09 3.13 0.26
RRH2X60-AWS B From Leg 3.00 0.0000 161.00 No Ice 2.19 1.43 0.04
0.00 1/2" Ice 240 1.61 0.06
1.00 1"Ice 2.61 1.80 0.08
2" Ice 3.07 221 0.13
4" Jee 4,09 3.13 0.26
RRH2X60-AWS C From Leg 3.00 0.0000 161.00 No Ice 2.19 1.43 0.04
0.00 12" Iee 2.40 1.61 0.06
1.00 1" Ice 2.61 1.80 0.08
2" Ice 3.07 221 0.13
4" Ice 4.09 3.13 0.26
RRH2X60-PCS A From Leg 3.00 0.0000 161.00 No Ice 2.57 1.93 0.05
0.00 1/2" Ice 2.79 2.13 0.07
1.00 1" Ice 3.02 2.34 0.09
2" Ice 3.52 2.80 0.14
4" Jce 461 3.81 0.30
RRH2X60-PCS B From Leg 3.00 0.0000 161.00 No Ice 2.57 1.93 0.05
0.00 1/2" Ice 2.79 2.13 0.07
1.00 1" Ice 3.02 234 0.09
2" Ice 3.52 2.80 0.14
4" Jce 4.61 3.81 0.30
RRH2X60-PCS C From Leg 3.00 0.0000 161.00 No Ice 2.57 1.93 0.05
0.00 1/2" Ice 2.719 2.13 0.07
1.00 1"Ice 3.02 2.34 0.09
2" Ice 352 2.80 0.14
4" Tee 4.61 3.81 0.30
RRH2x60-700 A From Leg 3.00 0.0000 161.00 No Ice 3.96 1.82 0.06
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Description Face Offset Offsets: Azimuth Placement Cada CaAa Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert :
Ji ° S s N K
St
fi
0.00 172" Ice 427 2.08 0.08
1.00 1"Ice 4.60 2.36 0.11
2" Ice 5.27 2.96 0.17
4" Ice 6.72 425 0.35
RRH2x60-700 B From Leg 3.00 0.0000 161.00 No Ice 3.96 1.82 0.06
0.00 1/2" Ice 427 2.08 0.08
1.00 1"Ice 4.60 2.36 0.11
2" Ice 5.27 2.96 0.17
4" Ice 6.72 425 0.35
RRH2x60-700 C From Leg 3.00 0.0000 161.00 No Ice 3.96 1.82 0.06
0.00 12" Ice 427 2.08 0.08
1.00 1" Ice 4.60 2.36 0.11
2" Ice 5.27 2.96 0.17
4" Ice 6.72 425 0.35
(2) FD9R6004/2CL-3CL A From Leg 3.00 0.0000 161.00 No Ice 0.37 0.08 0.00
Diplexer 0.00 12" Ice 0.45 0.14 0.01
1.00 1" Ice 0.54 0.20 0.01
2" Ice 0.75 0.34 0.02
4" Ice 1.28 0.74 0.06
(2) FD9R6004/2CL-3CL B From Leg 3.00 0.0000 161.00 No Ice 0.37 0.08 0.00
Diplexer 0.00 1/2" Ice 0.45 0.14 0.01
1.00 1"Ice 0.54 0.20 0.01
2" Ice 0.75 0.34 0.02
4" Ice 1.28 0.74 0.06
(2) FD9R6004/2CL-3CL G From Leg 3.00 0.0000 161.00 No Ice 0.37 0.08 0.00
Diplexer 0.00 12" Ice 0.45 0.14 0.01
1.00 1"Ice 0.54 0.20 0.01
2" Ice 0.75 0.34 0.02
4" Jce 1.28 0.74 0.06
EE X
Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment ~ Beam Diameter Area
Leg Lateral Width
Vert
fi ° ° g St fr K
RDH4518A A Paraboloid w/o  From 0.00 0.0000 101.00 2.00 No Ice 3.14 0.03
Radome Leg 0.00 1/2" Ice 341 0.04
1.00 1" Ice 3.68 0.05
2" Ice 421 0.08
4" Ice 5.28 0.13

Load Combinations

Comb.
No,

Description
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Comb. Description
No.
1 Dead Only
2 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 Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 -« Dead+Wind 330 deg - No Ice
14 Dead+IcetTemp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+Ice+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Icet+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+lce+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Section FElevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-ft
Tl 195 - 180 Leg Max Tension 12 7.04 -0.12 -0.08
Max. Compression 10 -8.92 0.19 -0.13
Max. Mx 5 -0.75 0.74 0.00
Max. My 2 -0.48 -0.01 -0.74
Max. Vy 11 -0.58 0.41 0.00
Max. Vx 2 -0.60 -0.01 043
Diagonal Max Tension 3 1.84 0.00 0.00
Max. Compression 3 -1.90 0.00 0.00
Max. Mx 11 0.84 0.01 0.00
Max. My 9 -1.75 -0.00 -0.00
Max. Vy 24 -0.01 0.01 0.00
Max. Vx 9 -0.00 0.00 0.00
Top Girt Max Tension 12 0.27 0.00 0.00
Max. Compression 10 -0.25 0.00 0.00
Max. Mx 14 0.02 -0.02 0.00
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. ¥ Type Load Moment Moment
Comb. K kip-ft kip-fi
Max. Vy 14 -0.01 0.00 0.00
T2 180 - 160 Leg Max Tension 12 30.30 -0.35 0.02
Max. Compression 10 -37.12 0.86 0.01
Max. Mx 12 30.11 -0.88 0.02
Max. My 7 -2.32 -0.02 1.05
Max. Vy 4 1.66 -0.88 -0.01
Max. Vx 7 1.57 -0.01 -0.52
Diagonal Max Tension 3 3.66 0.00 0.00
Max. Compression 2 -3.73 0.00 0.00
Max. Mx 9 0.69 0.02 -0.00
Max. My 13 3.20 0.01 0.00
Max. Vy 24 -0.01 0.02 0.00
Max. Vx 13 -0.00 0.00 0.00
Top Girt Max Tension 6 0.25 0.00 0.00
Max. Compression 4 -0.24 0.00 0.00
Max. Mx 14 0.00 -0.02 0.00
Max. My 14 0.00 0.00 0.00
Max. Vy 14 -0.01 0.00 0.00
Max. Vx 14 -0.00 0.00 0.00
T3 160 - 140 Leg Max Tension 12 69.22 -0.04 0.00
Max. Compression 6 -79.76 0.34 0.00
Max. Mx 12 3899 -0.88 0.02
Max. My 13 -3.49 -0.01 0.52
Max. Vy 12 -1.20 -0.25 -0.01
Max. Vx 11 -1.03 0.01 0.15
Diagonal Max Tension 3 6.40 0.00 0.00
Max. Compression 9 -6.48 0.00 0.00
Max. Mx 11 2.52 0.03 0.00
Max. My 9 -5.60 -0.01 -0.01
Max. Vy 23 -0.02 0.02 0.00
Max. Vx 9 0.00 0.00 0.00
T4 140 - 120 Leg Max Tension 4 105.07 -0.27 -0.00
Max. Compression 6 -118.08 034 0.00
Max. Mx 12 104.77 -0.35 -0.00
Max. My 3 -5.48 -0.01 -0.41
Max. Vy 12 -0.11 -0.32 -0.00
Max. Vx 3 0.12 -0.01 -0.41
Diagonal Max Tension 3 6.72 0.00 0.00
Max. Compression 9 -6.79 0.00 0.00
Max. Mx 6 5.56 0.04 0.00
Max. My 23 1.50 0.04 -0.00
Max. Vy 17 0.03 0.04 0.00
Max. Vx 24 0.00 0.00 0.00
T5 120 - 113.333 Leg Max Tension 4 116.50 -0.35 -0.01
Max. Compression 6 -130.49 0.48 -0.00
Max. Mx 10 -130.18 0.48 0.01
Max. My 3 -6.39 0.00 -0.41
Max. Vy 12 0.07 -0.47 -0.00
Max. Vx 3 0.06 0.00 -0.41
Diagonal Max Tension 9 6.59 0.00 0.00
Max. Compression 9 -6.58 0.00 0.00
Max. Mx 19 1.73 0.04 -0.00
Max. My 24 1.77 0.04 -0.00
Max. Vy 17 0.03 0.04 0.00
Max. Vx 24 0.00 0.00 0.00
T6 113.333 - Leg Max Tension 4 127.20 -0.47 -0.01
106.667
Max. Compression 6 -142.12 0.62 0.02
Max. Mx 8 126.63 -0.63 0.01
Max. My 9 -6.44 -0.00 0.64
Max. Vy 8 0.07 -0.63 0.01
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. i Type Load Moment Moment
Comb. K kip-fi kip-fi
Max. Vx 9 -0.09 -0.00 0.64
Diagonal Max Tension 9 6.57 0.00 0.00
Max. Compression 9 -6.61 0.00 0.00
Max. Mx 19 1.63 0.04 0.01
Max. My 19 -1.82 0.03 0.01
Max. Vy 17 0.03 0.04 0.01
Max. Vx 19 -0.00 0.00 0.00
T7 106.667 - 100 Leg Max Tension 4 137.67 -0.62 0.00
Max. Compression 6 -153.65 0.54 0.02
Max. Mx 8 137.18 -0.63 0.01
Max. My 9 -6.65 -0.00 0.64
Max. Vy 8 -0.08 -0.63 0.01
Max. Vx 9 0.08 -0.00 0.64
Diagonal Max Tension 9 6.71 0.00 0.00
Max. Compression 9 -6.72 0.00 0.00
Max. Mx 19 1.70 0.06 0.01
Max. My 26 -1.98 0.04 -0.01
Max. Vy 17 0.04 0.06 0.01
Max. Vx 26 0.00 0.00 0.00
T8 100 - 80 Leg Max Tension 4 167.35 -0.69 -0.00
Max. Compression 6 -186.63 0.94 0.01
Max. Mx 12 166.63 -0.99 -0.01
Max. My 9 -8.12 -0.04 1.01
Max. Vy 12 0.10 -0.99 -0.01
Max. Vx 9 -0.13 -0.04 1.01
Diagonal Max Tension 13 7.03 0.00 0.00
Max. Compression 13 -7.01 0.00 0.00
Max. Mx 19 1.90 0.07 0.01
Max. My 26 -2.03 0.05 -0.01
Max. Vy 17 0.04 0.07 -0.01
Max. Vx 26 0.00 0.00 0.00
T9 80-70 Leg Max Tension 4 178.94 -0.99 -0.01
Max. Compression 6 -199.62 0.92 0.01
Max, Mx 12 178.34 -0.99 -0.01
Max. My 3 -9.09 0.00 -1.05
Max. Vy 12 -0.09 -0.99 -0.01
Max. Vx ' 3 0.09 0.00 -1.05
Diagonal Max Tension 13 7.90 0.00 0.00
Max, Compression 13 -7.99 0.00 0.00
Max. Mx 17 1.71 0.10 -0.01
Max. My 26 -2.46 0.08 -0.01
Max. Vy 17 0.05 0.10 -0.01
Max. Vx 26 0.00 0.00 0.00
T10 70 - 60 Leg Max Tension 4 192.84 -0.89 -0.01
Max. Compression 6 -215.60 0.73 0.00
Max, Mx 10 -214.55 0.93 0.01
Max, My 3 -9.55 0.00 -1.05
Max. Vy 12 -0.09 -0.89 -0.01
Max. Vx 9 0.12 0.00 1.05
Diagonal Max Tension 13 8.16 0.00 0.00
Max, Compression 13 -8.19 0.00 0.00
Max. Mx 17 1.84 0.13 0.02
Max. My 26 -2.34 0.11 -0.02
Max. Vy 17 0.06 0.13 0.02
Max. Vx 26 0.00 0.00 0.00
TI1 60 - 50 Leg Max Tension 4 205.97 -0.78 -0.01
Max. Compression 6 -230.76 1.87 0.02
Max. Mx 10 -229.86 1.87 0.01
Max. My 3 -10.69 0.01 -1.89
Max. Vy 10 -0.20 1.87 0.01

Max. Vx 9 -0.22 0.00 1.89
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Section Elevation Component Condition Gow. Force Major Axis ~ Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-ft
Diagonal Max Tension 13 8.17 0.00 0.00
Max. Compression 13 -8.19 0.00 0.00
Max. Mx 17 1.61 0.13 0.01
Max. My 26 -2.61 0.11 -0.02
Max. Vy 17 0.06 0.13 0.01
Max. Vx 26 0.00 0.00 0.00
T12 50 -40 Leg Max Tension 4 218.94 -1.80 -0.01
Max. Compression 6 -245.71 1.14 0.00
Max. Mx 10 -244.50 1.87 0.01
Max. My 3 -11.10 0.01 -1.89
Max. Vy 23 0.19 1.08 -0.00
Max. Vx 9 0.19 0.00 1.89
Diagonal Max Tension 13 8.59 0.00 0.00
Max. Compression 13 -8.69 0.00 0.00
Max. Mx 17 2.13 0.15 0.02
Max. My 26 -2.31 0.13 -0.02
Max. Vy 17 0.07 0.15 0.02
Max. Vx 26 0.00 0.00 0.00
T13 40-20 Leg Max Tension 4 243.98 -1.35 -0.01
Max. Compression 6 -274.92 1.55 0.01
Max. Mx 25 43.06 -3.49 -0.00
Max. My 3 -12.34 -0.05 -1.89
Max. Vy 25 0.52 -3.49 -0.00
Max. Vx 3 -0.21 -0.05 -1.89
Diagonal Max Tension 13 8.89 0.00 0.00
Max. Compression 13 -9.04 0.00 0.00
Max. Mx 17 1.26 0.17 -0.02
Max. My 15 293 0.15 -0.02
Max. Vy 17 0.07 0.15 0.02
Max. Vx 15 0.00 0.00 0.00
T14 20-10 Leg Max Tension 4 256.54 -1.43 -0.01
Max. Compression 6 -289.97 1.36 0.00
Max. Mx 19 -107.31 4.65 -0.01
Max. My 5 -13.15 -0.10 2.61
Max. Vy 25 -0.77 -3.49 -0.00
Max. Vx 3 0.28 -0.10 -2.61
Diagonal Max Tension 13 9.08 0.00 0.00
Max. Compression 13 -9.01 0.00 0.00
Max, Mx 17 0.02 0.24 -0.02
Max. My 20 -4.41 0.22 0.02
Max. Vy 17 0.08 0.24 -0.02
Max. Vx 20 -0.00 0.00 0.00
T15 10-0 Leg Max Tension 4 267.85 -1.51 -0.01
Max. Compression 6 -303.30 0.00 0.00
Max. Mx 19 -115.09 4.65 -0.01
Max. My 5 -13.45 -0.10 2.61
Max. Vy 19 0.47 4.65 -0.01
Max. Vx 5 0.36 -0.10 2.61
Diagonal Max Tension 13 9.39 0.00 0.00
Max. Compression 13 -9.59 0.00 0.00
Max. Mx 6 7.50 0.17 0.02
Max. My 16 499 0.13 -0.03
Max. Vy 18 0.08 0.14 0.03
Max. Vx 16 0.00 0.00 0.00

Maximum Reactions
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Location Condition Gowv. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Leg C Max. Vert 10 309.11 21.77 -15.98
Max. Hy 10 309.11 27.71 -15.98
Max. H, 4 -273.60 -24.77 14.26
Min. Vert 4 -273.60 -24.77 14.26
Min. Hy 4 -273.60 -24.77 14.26
Min. H, 10 309.11 27.71 -15.98
LegB Max. Vert 6 31025 -27.71 -16.13
Max. Hy 12 -272.46 24.69 14.36
Max. H, 12 -272.46 24.69 14.36
Min. Vert 12 -272.46 24.69 14.36
Min. Hy 6 310.25 -27.71 -16.13
Min. H, 6 310.25 -27.71 -16.13
Leg A Max. Vert 2 309.03 0.16 31.99
Max. Hy 11 14.10 3.17 1.15
Max. H, 2 309.03 0.16 31.99
Min. Vert 8 -272.82 -0.13 -28.56
Min. Hy 5 14.10 -3.14 1.15
Min. H, 8 -272.82 -0.13 -28.56
Tower Mast Reaction Summary
Load Vertical Shear, Shear; Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft
Dead Only 42.31 0.00 0.00 0.13 -13.13 0.00
Dead+Wind 0 deg - No Ice 42.31 0.00 -51.17 -5874.61 -13.13 6.06
Dead+Wind 30 deg - No Ice 42.31 24.87 -42.99 -4979.57 -2896.19 417
Dead+Wind 60 deg - No Ice . 4231 42.62 -24.57 -2854.47 -4969.17 1.58
Dead+Wind 90 deg - No Ice 42.31 49.71 -0.00 0.02 -5775.26 -1.32
Dead+Wind 120 deg - No Ice 4231 44.36 25.68 2947.73 -5109.47 -4.10
Dead+Wind 150 deg - No Ice 42.31 24.84 43.06 4986.96 -2892.34 -5.49
Dead+Wind 180 deg - No Ice 4231 0.00 49.19 5715.13 -13.13 -5.66
Dead+Wind 210 deg - No Ice 42.31 -24.84 43.06 4986.96 2866.07 -4.48
Dead+Wind 240 deg - No Ice 4231 -44.36 25.68 2947.73 5083.20 -1.95
Dead+Wind 270 deg - No Ice 4231 -49.71 -0.00 0.02 5748.99 1.32
Dead+Wind 300 deg - No Ice 42.31 -42.62 -24.57 -2854.47 4942.90 4.08
Dead+Wind 330 deg - No Ice 42.31 -24.87 -42.99 -4979.57 2869.92 5.80
Dead+lce+Temp 85.81 0.00 0.00 -2.79 -32.17 -0.00
Dead+Wind 0 deg+ice+Temp 85.81 0.00 -14.87 -1713.38 -32.17 2.40
Dead+Wind 30 deg+lcet+Temp 85.81 6.93 -11.98 -1397.98 -839.27 1.49
Dead+Wind 60 deg+lcet+Temp 85.81 11.70 -6.74 -791.78 -1401.01 041
Dead+Wind 90 deg+lce+Temp 85.81 13.85 -0.00 -2.81 -1645.48 -0.71
Dead+Wind 120 deg+lce+Temp 85.81 12.88 7.46 854,80 -1515.16 -1.82
Dead+Wind 150 deg+lce+Temp 85.81 6.92 11.99 1394.00 -838.41 -2.20
Dead+Wind 180 deg+lce+Temp 85.81 0.00 13.50 1576.50 -32.17 -2.09
Dead+Wind 210 deg+lce+Temp 85.81 -6.92 11.99 1394.00 774.07 -1.56
Dead+Wind 240 deg+lce+Temp 85.81 -12.88 7.46 854.80 1450.82 -0.57
Dead+Wind 270 deg+Ice+Temp 85.81 -13.85 -0.00 -2.81 1581.13 0.71
Dead+Wind 300 deg+Ice+Temp 85.81 -11.70 -6.74 -791.78 1336.67 1.68
Dead+Wind 330 deg+Ice+Temp 85.81 -6.93 -11.98 -1397.98 774.93 227
Dead+Wind 0 deg - Service 42.31 0.00 -17.70 -2032.65 -13.13 2.10
Dead+Wind 30 deg - Service 4231 8.61 -14.87 -1722.95 -1010.73 1.44
Dead+Wind 60 deg - Service 4231 14.75 -8.50 -987.62 -1728.02 0.55
Dead+Wind 90 deg - Service 42.31 17.20 -0.00 0.09 -2006.95 -0.46
Dead+Wind 120 deg - Service 4231 15.35 8.89 1020.06 -1776.57 -1.42
Dead+Wind 150 deg - Service 4231 8.59 14.90 1725.68 -1009.40 -1.90
Dead+Wind 180 deg - Service 4231 0.00 17.02 1977.64 -13.13 -1.96
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft
Dead+Wind 210 deg - Service 4231 -8.59 14.90 1725.68 983.13 -1.55
Dead+Wind 240 deg - Service 4231 -15.35 8.89 1020.06 1750.30 -0.68
Dead+Wind 270 deg - Service 4231 -17.20 -0.00 0.09 1980.68 0.46
Dead+Wind 300 deg - Service 42,31 -14.75 -8.50 -987.62 1701.76 1.41
Dead+Wind 330 deg - Service 42.31 -8.61 -14.87 -1722.95 984.46 2.01
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 -42.31 0.00 0.00 42.31 0.00 0.000%
2 0.00 -42.31 -51.17 0.00 42.31 51.17 0.000%
3 24.87 -42.31 -42.99 -24.87 4231 42,99 0.000%
4 42.62 -42.31 -24.57 -42.62 4231 24.57 0.000%
5 49.71 -42.31 -0.00 -49.71 4231 0.00 0.000%
6 4436 -42.31 25.68 -44.36 4231 -25.68 0.000%
7 24.84 -42.31 43.06 -24.84 42.31 -43.06 0.000%
8 0.00 -42.31 49.19 0.00 42.31 -49.19 0.000%
9 -24.84 -42.31 43.06 24.84 42.31 -43.06 0.000%
10 -44.36 -42.31 25.68 44.36 4231 -25.68 0.000%
11 -49.71 -42.31 -0.00 49.71 4231 0.00 0.000%
12 -42.62 -42.31 -24.57 42.62 42.31 24.57 0.000%
13 -24.87 -42.31 -42.99 24.87 42.31 42,99 0.000%
14 0.00 -85.81 0.00 0.00 85.81 0.00 0.000%
15 0.00 -85.81 -14.87 0.00 85.81 14.87 0.000%
16 6.93 -85.81 -11.98 -6.93 85.81 11.98 0.000%
17 11.70 -85.81 -6.74 -11.70 85.81 6.74 0.000%
18 13.85 -85.81 -0.00 -13.85 85.81 0.00 0.000%
19 12.88 -85.81 7.46 -12.88 85.81 -7.46 0.000%
20 6.92 -85.81 11.99 -6.92 85.81 -11,99 0.000%
21 0.00 -85.81 13.50 0.00 85.81 -13.50 0.000%
22 -6.92 -85.81 11.99 6.92 85.81 -11.99 0.000%
23 -12.88 -85.81 7.46 12.88 85.81 -7.46 0.000%
24 -13.85 -85.81 -0.00 13.85 85.81 0.00 0.000%
25 -11.70 -85.81 -6.74 11.70 85.81 6.74 0.000%
26 -6.93 -85.81 -11.98 6.93 85.81 11.98 0.000%
27 0.00 -42.31 -17.70 0.00 42.31 17.70 0.000%
28 8.61 -42.31 -14.87 -8.61 4231 14.87 0.000%
29 14.75 -4231 -8.50 -14.75 4231 8.50 0.000%
30 17.20 -42.31 -0.00 -17.20 4231 0.00 0.000%
31 15.35 -42.31 8.89 -15.35 4231 -8.89 0.000%
32 8.59 -42.31 14.90 -8.59 4231 -14.90 0.000%
33 0.00 -42.31 17.02 -0.00 4231 -17.02 0.000%
34 -8.59 -42.31 14.90 8.59 4231 -14.90 0.000%
35 -15.35 -42.31 8.89 15.35 4231 -8.89 0.000%
36 -17.20 -42.31 -0.00 17.20 4231 0.00 0.000%
37 -14.75 -42.31 -8.50 14.75 4231 8.50 0.000%
38 -8.61 -42.31 -14.87 8.61 42.31 14.87 0.000%

Maximum Tower Deflections - Service Wind
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Section Elevation Horz. Gowv. Tilt Twist

No. Deflection Load

fr in Comb. 2 bd

Tl 195 - 180 7.754 31 0.3760 0.0132

T2 180 - 160 6.576 31 0.3631 0.0114

T3 160 - 140 5.095 31 0.3257 0.0055

T4 140 - 120 3.783 31 0.2715 0.0021

TS 120 -113.333 2.704 31 0.2200 0.0017

T6 113.333 - 106.667 2.391 31 0.2064 0.0018

T7 106.667 - 100 2.097 31 0.1924 0.0019

T8 100 - 80 1.825 31 0.1778 0.0020

T9 80-70 1.136 31 0.1281 0.0017

T10 70 - 60 0.868 31 0.1111 0.0015

TI1 60 - 50 0.641 31 0.0938 0.0014

T12 50-40 0.446 31 0.0763 0.0012

T13 40-20 0.291 31 0.0586 0.0010

T4 20-10 0.084 31 0,0232 0.0005

T15 10-0 0.028 35 0.0116 0.0003

Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
/i Comb. in 2 o ft

195.00 Lightning Rod 31 7.754 0.3760 0.0132 125791

192.00 AIR 21 B2A/B4P w/ Mount Pipe 31 7.517 0.3739 0.0130 125791

178.50 APXVTMI14-C-120 w/Mount Pipe 31 6.460 03612 0.0111 41174

178.00 PDI1151 31 6.422 0.3605 0.0110 40564

175.00 1900 MHz RRU 31 6.193 0.3561 0.0102 37953

161.00 (2) LPA-80063/4CF w/ Mount Pipe 31 5.166 0.3281 0.0058 29784

150.50 DC6-48-60-18-8F 31 4.445 0.3010 0.0034 22882

150.00 (3) AM-X-CD-14-65-00T w/ Mount 31 4412 0.2996 0.0033 22614

Pipe

138.00 Sinclair SD312HL 31 3.664 0.2659 0.0020 18872

102.00 RDH4518A 31 1.904 0.1824 0.0020 24771

101.00 Pipe Mount 31 1.864 0.1801 0.0020 25652

Maximum Tower Deflections - Design Wind

Section Elevation Horz, Gov. Tilt Twist

No. Deflection Load

fi n Comb. o °

Ti 195 - 180 22.358 6 1.0859 0.0381

T2 180 - 160 18.954 6 1.0481 0.0330

T3 160 - 140 14.681 6 0.9392 0.0160

T4 140 - 120 10.897 6 0.7823 0.0061

TS 120-113.333 7.791 6 0.6336 0.0049

T6 113.333 - 106.667 6.889 6 0.5944 0.0052

T7 106.667 - 100 6.040 6 0.5540 0.0056

T8 100 - 80 5.257 6 05119 0.0057

T9 80-70 3273 6 0.3688 0.0049

T10 70 - 60 2.500 6 0.3199 0.0044

TI1 60 - 50 1.848 6 0.2699 0.0040

Ti12 50 -40 1.285 6 0.2197 0.0035

T13 40-20 0.838 6 0.1688 0.0029
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
in Comb. @ i
T14 20-10 0.241 6 0.0668 0.0015
T15 10-0 0.081 10 0.0333 0.0007

-

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
N Comb. in ° i i

195.00 Lightning Rod 6 22.358 1.0859 0.0381 44109

192.00 AIR 21 B2A/B4P w/ Mount Pipe 6 21.671 1.0799 0.0375 44109

178.50 APXVTM14-C-120 w/Mount Pipe 6 18.620 1.0424 0.0320 14423

178.00 PDI1151 6 18.510 1.0405 0.0317 14206

175.00 1900 MHz RRU 6 17.850 1.0276 0.0294 13273

161.00 (2) LPA-80063/4CF w/ Mount Pipe 6 14.884 0.9462 0.0168 10360

150.50 DC6-48-60-18-8F 6 12.807 0.8676 0.0098 7932

150.00 (3) AM-X-CD-14-65-00T w/ Mount 6 12.712 0.8636 0.0096 7838

Pipe

138.00 Sinclair SD312HL 6 10.556 0.7660 0.0056 6535

102.00 RDH4518A 6 5.485 0.5251 0.0057 8599

101.00 Pipe Mount 6 5.371 0.5186 0.0057 8907

Bolt Design Data
Section Elevation Component Bolt Bolt Size  Number Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
N3 in Bolts Bolt K Allowable
K
Tl 195 Diagonal A325X  0.6250 | 1.84 4.89 0375 ‘/ 1.333 Memsbl::;alilock
Top Girt A325X  0.6250 1 0.27 4.89 0.056 / 1.333 Memsbl?;a]?]ock
T2 180 Diagonal A325X  0.6250 1 3.66 4.89 0.749 ‘/ 1.333 MemeI::;alflock
Top Girt A325X  0.6250 1 0.25 4.89 0.051 / 1.333 Memsb;;alflock
T3 160 Diagonal A325X  0.6250 1 6.40 5.57 ‘/ 1.333 Member Block
1.148 Shear

T4 140 Diagonal A325X  0.6250 1 6.72 6.80 0.989 ‘/ 1333 Member Bearing
T5 120 Diagonal A325X  0.6250 1 6.59 6.80 0.970 / 1333 Member Bearing
T6 113.333 Diagonal A325X  0.6250 1 6.57 6.80 0.966 ‘/ 1.333 Member Bearing
T7 106.667 Diagonal A325X  0.6250 | 6.71 9.06 0.740 ‘/ 1.333 Member Bearing
T8 100 Diagonal A325X  0.7500 1 7.03 6.80 1 634 / 1.333  Member Bearing
T9 80 Diagonal A325X  0.7500 1 7.90 9.06 0.871 ‘/ 1.333  Member Bearing
T10 70 Diagonal A325X  0.7500 1 8.19 13.25 0.618 ‘/ 1.333 Bolt Shear
T11 60 Diagonal A325X  0.7500 1 8.17 9.06 0.901 ‘/ 1.333  Member Bearing
T12 50 Diagonal A325X  0.7500 1 8.69 13.25 0.656 ‘/ 1.333 Bolt Shear
T13 40 Diagonal A325X  0.7500 1 8.89 9.06 0981 ‘/ 1.333 ~ Member Bearing
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Section Elevation Component Bolt Bolt Size  Number Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
St in Bolts Bolt K Allowable
K
T14 20 Leg A572-50  1.5000 8 32.07 3791 0.846 ‘/ 1.333 Bolt Tension
Diagonal A325X  0.7500 1 9.08 9.06 1,002 / 1.333  Member Bearing
T15 10 Leg A572-50  1.5000 8 33.48 37.91 0.883 / 1.333 Bolt Tension
Diagonal A325X  0.7500 I 9.39 9.06 1.036 ‘/ 1.333  Member Bearing
Compression Checks
Leg Design Data (Compression)
Section Elevation Size L i Kir F, A Actual Allow. Ratio
No. P P, P
¥/ St ft ksi in’ K K P,
T1 195 - 180 P2x.154 (2.38 OD) 15.00 5.00 76.2 19.756 1.0745 -8.92 21.23 0.420
K=1.00 V
T2 180 - 160 P3x.216 (3.5 OD) 20.03 5.01 51.7 24.091 2.2285 -37.12 53.69 0.691
K=1.00 ‘/
T3 160 - 140 P3x.300 (3.50 OD) 20.03 5.01 52.9 23.894 3.0159 -79.76 72.06 1.107
K=1.00 /
T4 140 - 120 P4x.337 (4.50 OD) 20.03 6.68 54.3 23.672 4.4074 -118.08 104.33 1.132
K=1.00 ‘/
T5 120-113.333 P5x.375 (5.5625 OD) 6.68 6.68 43.6 25.320 6.1114 -130.49 154.74 0.843
K=1.00 /
T6 113.333 - P5x.375 (5.5625 OD) 6.68 6.68 43.6 25.320 6.1114 -142.12 154.74 0.918
106.667 K=1.00 /
T7 106.667 - 100 P5x%.375 (5.5625 OD) 6.68 6.68 43.6 25.320 6.1114 -153.65 154.74 0.993
K=1.00 ‘/
T8 100 - 80 P6x.28 (6.625 OD) 20.03 6.68 357 26,422 5.5813 -186.63 14747 1.266
K=1.00 /
T9 80-70 P6x.432 (6.625 OD) 10.02 10.02 54.8 23.591 8.4049 -199.62 198.28 1.007
K=1.00 V’
T10 70 - 60 P6x.432 (6.625 OD) 10.02 10.02 54.8 23,591 8.4049 -215.60 198.28 1.087
K=1.00 ‘/
T11 60 -50 P8x.322 (8.625 OD) 10.02 10.02 40.9 25.703 8.3993 -230.76 215.89 1.069
K=1.00 /
Ti12 50 - 40 P8x.322 (8.625 OD) 10.02 10.02 40.9 25,703 8.3993 -245.71 215.89 1.138
K=1.00 ‘/
T13 40-20 P8x.322 (8.625 OD) 20.03 10.02 40.9 25.703 8.3993 -274.92 215.89 1.273
K=1.00 /
T14 20-10 P8x.5 (8.625 OD) 10.02 10.02 41.8 25.582 12.7627  -289.97 326.50 0.888
K=1.00 ‘/
T15 10-0 P8x.5 (8.625 OD) 10.02 10.02 41.8 25.582 12.7627  -303.30 326.50 0.929
K=1.00 ‘/
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Diagonal Design Data (Compression)

Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No, P P, P
Jt ft Jt ksi in’ K K P,
T1 195 - 180 L1 3/4x1 3/4x3/16 7.07 325 1152 10.966 0.6211 -1.90 6.81 0279
K=1.01 ‘/
T2 180 - 160 L1 3/4x1 3/4x3/16 8.40 4.03 140.8 7.536 0.6211 -3.73 4.68 0.798
K=1.00 '/
T3 160 - 140 L2x2x3/16 10.08 4.87 148.3 6.789 0.7150 -6.25 4.85 1.288
K=1.00 ‘/
T4 140 - 120 L2 1/2x2 1/2x3/16 12.58 6.12 148.4 6.785 0.9020 -6.63 6,12 1.084
K=1.00 /
T5 120 -113.333 L2 1/2x2 1/2x3/16 13.15 6.35 154.0 6.294 0.9020 -6.58 5.68 1.160
K=1.00 “
T6 113.333 - L2 1/2x2 1/2x3/16 13.73 6.64 161.1 5.756 0.9020 -6.61 5.19 1273
106.667 K=1.00 ‘/
T7 106.667 - 100 L2 1/2x2 1/2x1/4 14.32 6.94 169.6 5.193 1.1900 -6.72 6.18 1.087
K=1.00 /
T8 100 - 80 L.3x3x3/16 16.11 7.79 156.8 6.070 1.0900 -7.01 6.62 1.059
K=1.00 ‘/
T9 80-70 L3x3x1/4 18.45 9.05 183.4 4440 1.4400 -7.99 6.39 1.250
K=1.00 ‘/
T10 70 - 60 L3x3x3/8 19.30 947 193.6 3.983 2.1100 -8.19 8.40 0974
K=1.00 V
TI1 60 - 50 L3x3 1/2x1/4 20.16 9.81 186.5 4293 1.5600 -8.19 6.70 1222
K=1.00 ‘/
Ti2 50-40 [.3x3x3/8 21.03 10.25 209.5 3.404 2.1100 -8.69 7.18 1210
K=1.00
KL/R >200(C) - 184
T13 40-20 L3 1/2x3 1/2x1/4 22.81 11.14 192.6 4.026 1.6900 -9.04 6.80 1.329
K=1.00 ‘/
T14 20-10 L3 1/2x4x1/4 23.71 11.59 189.5 4.159 1.8100 -9.01 7.53 1.196
K=1.00 ‘/
T15 10-0 L4x4x1/4 24.62 12.05 181.8 4517 1.9400 -9.59 8.76 1.095
K=1.00 /
Top Girt Design Data (Compression)
Section Elevation Size L Ly, Kirr F, A Actual Allow. Ratio
No. P P, P
St St St ksi in’ K K P,
Tl 195 - 180 L1 3/4x1 3/4x3/16 5.00 4.51 157.6 6.013 0.6211 -0.25 3.73 0.066
K=1.00 V
T2 180 - 160 L1 3/4x1 3/4x3/16 5.00 451 157.6 6.013 0.6211 -0.24 373 0.065
K=1.00 /

Tension Checks
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Leg Design Data (Tension)
Section Elevation Size L L, Ky Fa A Actual Allow. Ratio
No. P P, P
St ¥ St ksi in’ K K P,
T1 195 -180 P2x.154 (2.38 OD) 15.00 5.00 76.2 30.000 1.0745 7.04 32.24 0218
T2 180 - 160 P3x.216 (3.5 OD) 20.03 5.01 S51.7 30.000 2.2285 30.30 66.85 0.453
T3 160 - 140 P3x.300 (3.50 OD) 20.03 5.01 52.9 30.000 3.0159 69.22 90.48 0.765
T4 140 - 120 P4x.337 (4.50 OD) 20.03 6.68 54.3 30.000 44074 105.07 132.22 0.795
T5 120 -113.333 P5x.375 (5.5625 OD) 6.68 6.68 43.6 30.000 6.1114 116.50 183.34 0.635
Té 113.333 - P5x.375 (5.5625 OD) 6.68 6.68 43.6 30.000 6.1114 127.20 183.34 0.694
106.667 /
T7 106.667 - 100 P5x.375 (5.5625 OD) 6.68 6.68 43.6 30.000 6.1114 137.67 183.34 0.751
T8 100 - 80 P6x.28 (6.625 OD) 20.03 6.68 35.7 30.000 5.5813 167.35 167.44 0.999
T9 80-70 P6x.432 (6.625 OD) 10.02 10.02 54.8 30.000 8.4049 178.94 252.15 0.710
T10 70 - 60 P6x.432 (6.625 OD) 10.02 10.02 54.8 30.000 8.4049 192.84 252.15 0,765
TI1 60 - 50 P8x.322 (8.625 OD) 10.02 10.02 40.9 30.000 8.3993 205.97 251.98 0.817
T12 50 -40 P8x.322 (8.625 OD) 10.02 10.02 40.9 30.000 8.3993 218.94 251.98 0.869
T13 40 -20 P8x.322 (8.625 OD) 20.03 10.02 40.9 30.000 8.3993 243,98 251.98 0.968
T14 20-10 P8x.5 (8.625 OD) 10.02 10.02 41.8 30.000 12.7627 256.54 382.88 0.670
T15 10-0 P8x.5 (8.625 OD) 10.02 10.02 41.8 30.000 12,7627 267.85 382.88 0.700
L Diagonal Design Data (Tension)
Section Elevation Size 2 Ly Kir F, A Actual Allow. Ratio
No. P P, P
f St St ksi in’ K K P,
T1 195 - 180 L1 3/4x1 3/4x3/16 7.07 3.25 75.9 29.000 0.3604 1.84 10.45 0.176
T2 180 - 160 L1 3/4x1 3/4x3/16 8.40 4.03 933 29.000 0.3604 3.66 10.45 0.351
T3 160 - 140 L2x2x3/16 9.65 4.66 93.4 29.000 0.4308 6.40 12.49 0.512
T4 140 - 120 L2 1/2x2 1/2x3/16 11.47 5.57 88.2 29.000 0.5710 6.72 16.56 0.406
T5 120 -113.333 L2 1/2x2 1/2x3/16 13.15 6.35 100.3 29.000 0.5710 6.59 16.56 0.398
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Section Elevation Size y7i L, Kir Fa A Actual Allow. Ratio
e P B P
St St ft ksi in’ K K P,
T6 113.333- L2 1/2x2 1/2x3/16 13.73 6.64 104.7 29.000 0.5710 6.57 16.56 0.397
106.667 l/
T7 106.667 - 100 L2 1/2x2 1/2x1/4 14.32 6.94 110.5 29.000 0.7519 6.71 21.80 0.308
T8 100 - 80 L3x3x3/16 16.11 7.79 101.4 29.000 0.6945 7.03 20.14 0,349
T9 80 -70 L3x3x1/4 18.45 9.05 118.6 29.000 0.9159 7.90 26.56 0.297
T10 70 - 60 L3x3x3/8 19.30 947 126.4 29.000 1.3364 8.16 38.76 0.210
TI1 60 -50 L3x3 12x1/4 20.16 9.81 130.8 29.000 1.0059 8.17 29.17 0.280
T12 50 -40 L3x3x3/8 21.03 10.25 136.6 29.000 1.3364 8.59 38.76 0222
T13 40-20 L3 1/2x3 1/2x1/4 22.81 11.14 124.2 29.000 1.1034 8.89 32.00 0278
T4 20-10 L3 1/2x4x1/4 23.71 11.59 131.1 29.000 1.1934 9.08 34.61 0.262
T15 10-0 L4x4x1/4 24.62 12.05 117.0 29.000 1.2909 9.39 37.44 0.251

Top Girt Design Data (Tension)

Section Elevation Size L L, Ky F, A Actual Allow. Ratio
No. P P, P
St St ¥ ksi in’ K K P,

T1 195 - 180 L1 3/4x1 3/4x3/16 5.00 451 107.3 29.000 0.3604 0.27 10.45 0.026

T2 180 - 160 L1 3/4x1 3/4x3/16 5.00 451 107.3 29.000 0.3604 0.25 10.45 0.024

Section Capacity Table

Section Elevation Component Size Critical P SFEP gpion % Pass
No. St Type Element K K Capacity Fail
TI 195 - 180 Leg P2x.154 (2.38 OD) 1 -8.92 28.30 31.5 Pass
T2 180 - 160 Leg P3x.216 (3.5 OD) 25 -37.12 71.56 51.9 Pass
T3 160 - 140 Leg P3x.300 (3.50 OD) 56 -79.76 96.06 83.0 Pass
T4 140 - 120 Leg P4x.337 (4.50 OD) 83 -118.08 139.08 84.9 Pass
TS 120 - 113.333 Leg P5x.375 (5.5625 OD) 104 -130.49 206.27 63.3 Pass
T6 113333 - Leg P5x.375 (5.5625 OD) 113 -142.12 206.27 68.9 Pass

106.667
T7 106.667 - 100 Leg P5x.375 (5.5625 OD) 122 -153.65 206.27 74.5 Pass
T8 100 - 80 Leg P6x.28 (6.625 OD) 131 -186.63 196.58 94.9 Pass
T9 80-70 Leg P6x.432 (6.625 OD) 152 -199.62 264.31 75.5 Pass
T10 70 - 60 Leg P6x.432 (6.625 OD) 161 -215.60 264.31 81.6 Pass
Tl 60 - 50 Leg P8x.322 (8.625 OD) 170 -230.76 287.78 80.2 Pass
Ti12 50-40 Leg P8x.322 (8.625 OD) 179 -245.71 287.78 85.4 Pass

T13 40-20 Leg P8x.322 (8.625 OD) 188 -274.92 287.78 95.5 Pass
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Section Elevation Component Size Critical /ig SF*P aiton % Pass
No. St Type Element K K Capacity Fail
T14 20-10 Leg P8x.5 (8.625 OD) 203 -289.97 435.22 66.6 Pass
T15 10-0 Leg P8x.5 (8.625 OD) 212 -303.30 435.22 69.7 Pass
Tl 195 -180 Diagonal L1 3/4x1 3/4x3/16 11 -1.90 9.08 21.0 Pass

28.1 (b)
T2 180 - 160 Diagonal L1 3/4x1 3/4x3/16 35 -3.73 6.24 59.9 Pass
T3 160 - 140 Diagonal L2x2x3/16 62 -6.25 6.47 96.7 Pass
T4 140 -120 Diagonal L2 1/2x2 1/2x3/16 90 -6.63 8.16 81.3 Pass
TS 120 -113.333 Diagonal L2 1/2x2 1/2x3/16 111 -6.58 7.57 87.0 Pass
T6 113.333 - Diagonal 1.2 1/2x2 1/2x3/16 120 -6.61 6.92 95.5 Pass
106.667
T7 106.667 - 100 Diagonal L2 1/2x2 1/2x1/4 129 -6.72 8.24 81.5 Pass
T8 100 - 80 Diagonal L3x3x3/16 136 -7.01 8.82 794 Pass
T9 80-70 Diagonal L3x3x1/4 157 -7.99 8.52 93.8 Pass
T10 70 - 60 Diagonal L3x3x3/8 166 -8.19 11.20 73.1 Pass
TI11 60 - 50 Diagonal L3x3 1/2x1/4 175 -8.19 893 91.7 Pass
T12 50-40 Diagonal L.3x3x3/8 184 -8.69 9.57 90.8 Pass
T13 40-20 Diagonal L3 1/2x3 1/2x1/4 193 -9.04 9.07 99.7 Pass
T14 20-10 Diagonal L3 1/2x4x1/4 208 -9.01 10.03 89.8 Pass
T15 10-0 Diagonal L4x4x1/4 217 -9.59 11.68 82.1 Pass
T1 195 - 180 Top Girt L1 3/4x1 3/4x3/16 5 -0.25 498 49 Pass
T2 180 - 160 Top Girt L1 3/4x1 3/4x3/16 29 -0.24 498 49 Pass
Summary
Leg (T13) 95.5 Pass
Diagonal 99.7 Pass
(T13)
Top Girt 49 Pass
(TH
Bolt Checks  86.1 Pass
RATING = 99.7 Pass

Program Version 6.1.4.1 - 12/17/2013 File://FDH-SERVER/Projects/2015 Effective - Client Jobs/SBANET_SBA Network Services, Inc/CT/CT01879-S_Clinton
4/15BZTJ1400-MODSOO_VZW/R.0/Analysis/PassingTower/CT01879-S-02_Clinton 4 CT_Verizon_09-21-2015_ERlL.eri
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Figure 1 - Feed Line Layout
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Moment Capacity of Drilled Concrete Shaft (Caisson) for TIA Rev F or G

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

Site Data

BU#:
Site Name:
App #.

Loads Already Factored

For M (WL) 1.3

For P (DL) 13

<----Disregard
<----Disregard

Pier Properties

Concrete:

Pier Diameter =[___ 6.0 _|ft

Concrete Area =

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

Vertical Bar Size=[___ 8 |

Bar Diameter =
Bar Area =

4071.5 in?
3.00 |in
4
5.33 ft
64.00 in
1.00 in
079 in?

Number of Bars =[ 28 |

As Total=
A s/ Aconc, Rho:

2212 in?
0.0054 0.54%

ACI 10.5, ACI 21.10.4, and IBC 1810.
Min As for Flexural, Tension Controlled, Shafts:

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

Minimum Rho Check:
Actual Req'd Min. Rho:
Provided Rho:

0.0027
0.0033

0.33% |Fiexural

0.54% |OK

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

Max Pu = (¢=0.65) Pn.
Pn per ACI 318 (10-2)

6059.63 |kips

at Mu=($=0.65)Mn=

3162.85 |ft-kips

Max Tu, (¢=0.9) Tn =

1194.48 |kips

at Mu=¢=(0.90)Mn=

0.00 |ft-kips

Maximum Shaft Superimposed Forces

TIA Revision: G
Max. Factored Shaft Mu: 5756
Max. Factored Shaft Pu: 274
Max Axial Force Type:| Tension

ft-kips (* Note)

kips

equal to the shaft top reaction moment

(*) Note: Max Shaft Superimposed Moment does not nece

ssarily

Load Factor

Shaft Factored Loads

1.00 Mu:| 5756
1.00 Pu: 274

ft-kips
kips

Material Properties

Concrete Comp. strength, f'c = 3000 psi
Reinforcement yield strength, Fy = 60 ksi
Reinforcing Modulus of Elasticity, E = 29000 ksi
Reinforcement yield strain = 0.00207
Limiting compressive strain =| 0.003 |
ACI 318 Code
Select Analysis ACI Code=| 2005 |
Seismic Properties
Seismic Design Category =| B |
Seismic Risk = Low
Solve <-- Press Upon Completing All input
(Run)
Results:
Governing Orientation Case: 2
(EQ EQ
e o o
Mu .. .. Mu
b | < L ] L ]
® ° ( {
e | o & »
o Yeper
Case 1 Case 2
Dist. From Edge to Neutral Axis: 9.03 in
Extreme Steel Strain, et: 0.0195
et > 0.0050, Tension Controlled
Reduction Factor,®: 0.900
Output Note: Negative Pu=Tension
For Axial Compression, ¢ Pn = Pu: -274.00 kips
Drilled Shaft Moment Capacity, ¢Mn: 2352.05 ft-kips
Drilled Shaft Superimposed Mu: 575.60 ft-kips
| (Mu/oMn, Drilled Shaft Flexure CSR: |  24.5% |

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

Analysis Date: 9/24/2015




Self Support Tower Caisson Foundation Analysis

| Code (F or G) | F |
Reactions
Uplift (Per Leg) (k) 274
| Comp. (Per Leg) (k) | 310 |
Input Error
Diameter (ft) 6.0
Overall Length (ft) 51.5
Height Above Grade (ft) 0.5
y Unit Weight of Conc. (kcf) 0.150
Foundation Modified? No

Soil Properties Normal Soils Inputs FDH Geo Inputs

Type of Soil P Input Caisson Capacilies Per FDH Geo
Frost Depth (ft) 3.33
Water Table Level (ft) 5
Mumber of Soll Layers Below Grade 0
Ult. Tip Bearing Pressure (ksf) 12.55
Nel or Gross Bearing? Net

FDH Geo Skin Friction Resistance
Ult. Uplift Resistance (k) 727.00
Ult. Comp. Skin Friction Resistance (k) 969.00
y Recommended Unit Weight of Sail (kef) 0.105

Soil Profile

[ = emdeee s an = =0 J——0—F o1 o000} o000 |- 000}

Input Parameter Checks

Last Soil Layer Depih @ Caisson Tip OK
Moist Soil Unit Weights Used OK
Only ®/Cu Input or Skin Friction Input OK

Uplift Resistance

Weight of Conc. (k) 137.3
Soil Type in Neglected Layer S
Top Soil Neglected (ft) [ 3.33
Ult.Skin Friction Resistance (k) 727.0
Ult. Modification Resistance (k) —
Total Allowable Uplift Resistance (k) 473.3
Capacity (%) | 57.9% | Sufficient |
Weight of Conc. (k) 65.5
Soll Type Neglected at Top (C or S) S
Top Soil Neglected (ft) } 333
Soil Type Neglected at Bottom (C or S) Do Not Neglect
Bottom Soil Neglected (ft) [ 0
UIt. Skin Friction Resistance (k) 969.0
Ult, Tip Bearing Resistance (k) i 354.8

Ul odicaton cessiance ()
Total Allow. Compressive Resistance (k) 661.9

Capacity (%) [ 56.7% |__sufficient_|




CAISSON Version 10.61

FDH Engineering
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September 24, 2015

*

* CAISSON - Pier Foundations Analysis and Design - Copyright Power Line Systems, Inc. 1993-2010 *
*
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Project Title: Clinton 4 CT, CT1879-S-02
Project Notes: 15BYPZ1400

Calculation Method: Full 8CD

¥kxExxAE T NP UT DATA

Pier Properties

Diameter Distance Concrete Steel
of Top of Pier Strength Yield

above Ground Strength

(ft) (ft) (ksi) (ksi)
6.00 0.50 3.00 60.00

Soil Properties

Moment
(without Safety Factor)
(ft-k)

Layer Type Thickness Depth at Top Density Ccu KP PHI
of Layer
(ft) (ft) (lbs/£t*3) (psf) (deqg)
1 Clay 5.00 0.00 110.0
2 Clay 5.00 5.00 47.6
3 Sand 5.00 10.00 42.6 2,770 28.00
4 Sand 5.00 15.00 42.6 2.882 29.00
5 Sand 5.00 20.00 47.6 3.000 30.00
6 Sand 5.00 25.00 52.6 3.255 32.00
7 Sand 5.00 30.00 47.6 3.000 30.00
8 Sand 10.00 35.00 52.6 3.255 32.00
9 Sand 5.00 45.00 72.6 4.599 40.00
10 Sand 2.00 50.00 52.86 3.124 31.00
Design (Factored) Loads at Top of Pier
Moment Axial Shear Additional Safety -
Load Load Factor Against
Soil Failure
(£t-k) (kips) (kips)
0.0 0.0 29.00 34.91
Hhkk k& ok R E S U L T s
Calculated Pier Properties
Length Weight Pressure Pressure Total
Due To Due To End-Bearing
Axial Load Weight Pressure
(ft) (kips) (psf) (psf) (psf)
51.500 218.419 0.0 7725.0 7725.0
Ultimate Resisting Forces Along Pier
Type Distance of Top of Layer Thickness Density CU KP Force
to Top of Pier
(ft) (ft) (lbs/ft"3) (psf) (kips)
Clay 0.50 5.00 110.0 0.00
Clay 5.50 5.00 47.6 0.00
Sand 10.50 5.00 42.6 2,770 223.00
Sand 15.50 5.00 42.6 2.882 287.26
Sand 20.50 5.00 47.6 3.000 359.91
Sand 25.50 5.00 52.6 3.255 463.89
Sand 30.50 5.00 47,6 3.000 485.18
Sand 35.50 6.97 52.6 3.255 872.05
Sand 42.47 3.03 52.6 3.255 -426.30
Sand 45.50 5.00 72.6 4,599 -1101.21
Sand 50.50 1.00 52.6 3.124 -161.29
Shear and Moments Along Pier
Distance below Shear Moment Shear
Top of Pier (with Safety Factor) (with Safety Factor) (without Safety Factor)
(ft) (kips) (ft-k} (kips)
0.00 1012.5 13.0 29.0

FDH Engineering
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Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT01879-S-02

November 20, 2015

EXECUTIVE SUMMARY

At the request of SBA Network Services, Inc., FDH Velocitel performed a structural analysis of the existing self-supported
tower located in Clinton, CT to determine whether the tower is structurally adequate to support the antenna configuration in
place per Table 1 pursuant to the Structural Standards for Steel Antenna Towers and Antenna Supporting Structures,
TIA/EIA-222-F and the 2005 Connecticut State Building Code (CSBC). Information pertaining to the antenna loading,
current tower geometry, member sizes, and below grade parameters was obtained from:

Source Document Type Reference Date

Sabre Communications Corp. Tower & Foundation Drawings Job No. 00-10101 November 19, 1999
Jaworski Geotech, Inc. Geotechnical Report Job No. 99500G December 13, 1999

FDH Engineering, Inc. Modification Drawings Project No. 1465YH1400 June 3, 2014
FDH Engineering, Inc. Modification Inspection Project No. 1466551400 February 13, 2015
FDH Engineering, Inc. TIA Inspection Project No. 1466551400 February 13, 2015
FDH Velocitel Modification Drawings Project No. 15BZTJ1400 September 24, 2015

SBA Network Services, Inc. - - -

The basic design wind speed per the TIA/EIA-222-F standards and the 2005 CSBC is 85 mph without ice and 38 mph with
3/4" radial ice. Ice is considered to increase in thickness with height.

Conclusions

With the antenna configuration in place per Table 1 we have determined the tower stress level to be sufficient and the
foundation(s) to be sufficient pursuant to the requirements stipulated by Structural Standards for Steel Antenna Towers and
Antenna Supporting Structures, TIA/EIA-222-F and the 2005 CSBC provided the Recommendations listed below are
satisfied. For a more detailed description of the analysis of the tower, see the Results section of this report.

Our structural analysis has been performed assuming all information provided to FDH Velocitel is accurate (i.e., the structure
member information, tower layout, existing antenna loading, and proposed antenna loading) and that the tower has been
properly erected and maintained per the original design drawings.

Recommendations

To ensure the requirements of the current analysis standards are met with the antenna configuration in place per Table 1,
we have the following recommendations:

1. Feed lines must be installed as shown in Figure 1.

2. RRH/RRU Stipulation: The proposed equipment may be installed in any arrangement as determined by the
client.

3. The modifications listed in FDH Velocitel (Project No. 15BZTJ1400) Modification Drawings for a 195" Self-
Support Tower dated September 24, 2015 must be installed as specified.

STR-RPT-10100 3




Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT01879-S-02

November 20, 2015

APPURTENANCE LISTING

The antennas and equipment, with their corresponding feed lines, considered for this analysis are shown in Table 1. If the
actual layout determined in the field deviates from the layout, FDH Velocitel should be contacted to perform a revised
analysis.

Table 1 - Appurtenance Loading

Existing Loading:

Antenna Mount

Elevation Description Feed Lines Carrier Elevation Mount Type

(ft)

194 (3) Ericsson AIR B2A/B4P
(3) Ericsson AIR B4A/B2P
193.5 (3) Ericsson KRY 112 144/1
185 (1) Celwave PD1151 (178" Town of Clinton 178 Direct Mount
(3) RFS APXVTM14-C-120
180 (3) Alcatel Lucent TD-RRH8x20-25 178.5 (3) Pipe Mounts
(3) RFS APXVSPP18-C-A20
177 (3) ALU 1900 MHZ RRUs (3) 1-1/4” Fiber Sprint
(3) ALU 800 MHZ RRUs ,
1735 (3) ALU 800 MHZ Filters 175 (3) 12/ T-Frames

(4) RFS ACU-A20-N
(3) Antel BXA-70063/6CF
(4) Antel LPA-80063/4CF
2) Antel BXA-171063/8BF " . ,
((1))Antel BXA-171063/12CF (12) 1-5/8 Verizon 161 (3) 12’ T-Frames
(2) Antel LPA-80063/6CF
(6) RFS FDIR6004/2C-3L
151.5 (1) Raycap DC6-48-60-18-8F 150.5
(9) KMW AM-X-CD-14-65-00T
(3) Powerwave 7770 (12) 1-5/8"
(6) Powerwave TT19-08BP111-001 (1) 3" Rigid Conduit AT&T 150 (3) 12’ T-Frames
(3) Powerwave LGP13519

(3) CSS DBC-750

(6) Ericsson RRUS-11
141.5 (3) Sinclair SD312HL (3)7/8” Town of Clinton 138 (3) 4’ Standoffs
102 (1) Radiowaves RDH4518A (2) CAT 5e 101 (1) Pipe Mount

(12) 1-5/8" - N
(1) 1-5/8" Fiber T-Mobile 192 (3) 13' T-Frames

162

150.5

Proposed Carrier Final Loading:

Antenna - ] ] Mount
Elevation (ft) Description Feed Lines Carrier

Elevation (ft.) Mount Type

(2) Antel LPA-80063/6CF
(4) Antel LPA-80063/4CF
(6) Commscope SBNHH-1D65B

(3) Alcatel Lucent RRH2X60-AWS (10) 1-5/8” . T
162 (3) Alcatel Lucent RRH2X60-PCS (2)1-5/8" Fiber | Verizon 161 (8) 12 T-Frames
(3) Alcatel Lucent RRH2x60-700
(6) RFS FDOR6004/2C-3L

(2) RFS DB-T1-6Z-8AB-0Z

STR-RPT-10100 4



Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT01879-S-02

November 20, 2015

RESULTS
The following material grades for individual members were used for analysis:

Table 2 - Material Grade

Member Type Material Grade

Legs 50 ksi
Bracing 36 ksi

Table 3 and Table 4 display the summary of capacities for the analyzed structure and its additional components. Values
greater than 100% indicate locations where the maximum force in the member exceeds its capacity. Note: Capacities up to
105% are considered acceptable (except foundation soil interaction, up to 110% is considered acceptable).

If the assumptions outlined in this report differ from actual field conditions, FDH Velocitel should be contacted to perform a
revised analysis. Furthermore, as no information pertaining to the allowable twist and sway requirements for the
appurtenances was provided, deflection and rotation were not taken into consideration when performing this analysis.

See the Appendix for detailed modeling information.

Table 3 - Structure Member Capacities

Section No. Elevation (ft.) Component Type % Capacity Pass / Fail
T1 195 - 180 Leg P2x.154 (2.38 OD) 315 Pass
T2 180 - 160 Leg P3x.216 (3.5 OD) 51.9 Pass
T3 160 - 140 Leg P3x.300 (3.50 OD) 83.0 Pass
T4 140 - 120 Leg P4x.337 (4.50 OD) 84.9 Pass
T5 120 - 113.333 Leg P5x.375 (5.5625 OD) 63.3 Pass
T6 113.333 - 106.667 Leg P5x.375 (5.5625 OD) 68.9 Pass
T7 106.667 - 100 Leg P5x.375 (5.5625 OD) 74.5 Pass
T8 100- 80 Leg P6x.28 (6.625 OD) 94.9 Pass
T9 80-70 Leg P6x.432 (6.625 OD) 75.5 Pass

T10 70-60 Leg P6x.432 (6.625 OD) 81.6 Pass
T 60 - 50 Leg P8x.322 (8.625 OD) 80.2 Pass
T12 50 -40 Leg P8x.322 (8.625 OD) 85.4 Pass
T13 40-20 Leg P8x.322 (8.625 OD) 95.5 Pass
T14 20-10 Leg P8x.5 (8.625 OD) 66.6 Pass
T15 10-0 Leg P8x.5 (8.625 OD) 69.7 Pass
T1 195 - 180 Diagonal L1 3/4x1 3/4x3/16 21.0 Pass
28.1 (b)
T2 180 - 160 Diagonal L1 3/4x1 3/4x3/16 59.9 Pass
T3 160 - 140 Diagonal L2x2x3/16 96.7 Pass
T4 140 - 120 Diagonal L2 1/2x2 1/2x3/16 81.3 Pass
T5 120 - 113.333 Diagonal L2 1/2x2 1/2x3/16 87.0 Pass
T6 113.333 - 106.667 Diagonal L2 1/2x2 1/2x3/16 95.5 Pass
T7 106.667 - 100 Diagonal L2 1/2x2 1/2x1/4 81.5 Pass
T8 100 - 80 Diagonal L3x3x3/16 79.4 Pass
T9 80-70 Diagonal L3x3x1/4 93.8 Pass
T10 70-60 Diagonal L3x3x3/8 731 Pass
T 60 - 50 Diagonal L3x3 1/2x1/4 91.7 Pass
T12 50-40 Diagonal L3x3x3/8 90.8 Pass
T13 40-20 Diagonal L3 1/2x3 1/2x1/4 99.7 Pass
T14 20-10 Diagonal L3 1/2x4x1/4 89.8 Pass
T15 10-0 Diagonal L4x4x1/4 82.1 Pass
T 195-180 Top Girt L1 3/4x1 3/4x3/16 49 Pass
T2 180 - 160 Top Girt L1 3/4x1 3/4x3/16 49 Pass

STR-RPT-10100 5
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SBA Site ID: CT01879-S-02

November 20, 2015

1. Capacities include 1/3 allowable stress increase for wind, per TIA/EIA-222-F standards.

Table 4 — Additional Structure Component Capacities

Elevation (ft.) Component % Capacity Pass / Fail Notes
0 Anchor Rods 62.6 Pass
0 Base Foundation (Soil Interaction) 57.9 Pass
0 Base Foundation (Structural) 245 Pass

1. Capacities include 1/3 allowable stress increase for wind, per TIA/EIA-222-F standards.

FDH Velocitel has considered the acceptability of the tower stress level with the existing and proposed loading prior to the
installation of the proposed tower modifications referenced in this report. This opinion is consistent with section 4.5 of TIA-
1019-A-2012, Structural Standards for Installation, Alteration and Maintenance of Antenna Supporting Structures and
Antennas, using a non-operational, fastest-mile, basic design wind speed of 68 mph. This reduced loading is based upon
the reduced statistical risk of a wind speed of that magnitude occurring for durations of up to 6 months.

GENERAL COMMENTS

This engineering analysis is based upon the theoretical capacity of the structure. It is not a condition assessment of the
tower and its foundation. It is the responsibility of SBA Network Services, Inc. to verify that the tower modeled and analyzed
is the correct structure (with accurate antenna loading information) modeled. If there are substantial modifications to be
made or the assumptions made in this analysis are not accurate, FDH Velocitel should be notified immediately to perform a
revised analysis.

LIMITATIONS

All opinions and conclusions are considered accurate to a reasonable degree of engineering certainty based upon the
evidence available at the time of this report. All opinions and conclusions are subject to revision based upon receipt of new
or additional/updated information. All services are provided exercising a level of care and diligence equivalent to the
standard and care of our profession. No other warranty or guarantee, expressed or implied, is offered. Our services are
confidential in nature and we will not release this report to any other party without the client's consent. The use of this
engineering work is limited to the express purpose for which it was commissioned and it may not be reused, copied, or
distributed for any other purpose without the written consent of FDH Velocitel.

STR-RPT-10100 6
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APPENDIX

STR-RPT-10100 7



Structural Modification Analysis Report
SBA Network Services, Inc.

SBA Site ID: CT01879-S-02

November 20, 2015

(4) 7/8" EXISTING FEED UNES
(2) EXISTING CATSe CABLES
o) " FOR TOWN OF CLINTON
OO.,O TO 100°, 140", & 184"

CLIMBING LADDER

f& SAFETY CLIMB

(12) 1-5/8" EXISTING FEED LINES
(1)3" EXISTING CONDUIT

FOR FIBER AND DC CABLES
FOR ATET TO 152"

(12)1-5/8" EXISTING FEED LINES
(1) 1-5/8" EXISTING FIBER CABLE
FOR T-MOBILE TO 192

'y (10) 1-5/8" EXISTING FEED LINES
{2) 1-68/8" PROPOSED FIBER CABLES
Q /_FOR VERIZON TO 162'

0000

(4) 1-144" EXISTING FIBER CABLES
FOR SPRINT TO 182

() EXISTING

. FROPOSED

@ FUTURE

Figure 1 — Feed Line Layout
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195.0 ft

— n
o
3
R o DESIGNED APPURTENANCE LOADING
<
“ﬁ © © TYPE ELEVATION TYPE ELEVATION
N 3 3 180.0 1 Lightning Rod 195 (3) T-Frames 161
X X —
3 3 AIR 21 B2A/B4P w/ Mount Pipe 192 (2) SBNHH-1D65B w/ Mount Pipe 161
. = = AIR 21 B2A/B4P w/ Mount Pipe 192 (2) SBNHH-1D65B w/ Mount Pipe 161
o RS 3 AIR 21 B2A/B4P w/ Mount Pipe 192 (2) SBNHH-1D65B w/ Mount Pipe 161
a I pa . AIR 21 B4A/B2P w/ Mount Pipe 192 RRH2X60-AWS 161
Fle 6 ° AIR 21 B4A/B2P w/ Mount Pipe 192 RRH2X60-AWS 161
3 - AIR 21 B4A/B2P w/ Mount Pipe 192 RRH2X60-AWS 161
o KRY 112 144/1 192 RRH2X60-PCS 161
160.0 ft KRY 112 144/1 192 RRH2X60-PCS 161
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5 (3) T-Frames 192 RRH2x60-700 161
o © APXVTM14-C-I20 w/Mount Pipe 178.5 RRH2x60-700 161
o a @ o APXVTM14-C-120 w/Mount Pipe 178.5 RRH2x60-700 161
S X N APXVTM14-C-120 w/Mount Pipe 178.5 (2) FD9R6004/2CL-3CL Diplexer 161
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g APXVSPP18-C-A20 w/Mount Pipe 178.5 (3) AM-X-CD-14-65-00T w/ Mount Pipe | 150
= APXVSPP18-C-A20 w/Mount Pipe 178.5 (3) AM-X-CD-14-65-00T w/ Mount Pipe | 150
= * © © (3) T-Frames 178.5 7770 w/Mount Pipe 150
3 b PD1151 178 7770 w/Mount Pipe 150
% & 1900 MHz RRU 175 7770 w/Mount Pipe 150
& o 1900 MHz RRU 175 (2) TT19-08BP111-001 TMA 150
q | [ 71200 800 MHz RRU 175 (2) TT19-08BP111-001 TMA 150
el B 9 - - 800 MHz RRU 175 (2) TT19-08BP111-001 TMA 150
° ol ° 1331 800 MHz RRU 175 LGP13519 Diplexer 150
Mo B8 800 MHz Filter 175 LGP13519 Diplexer 150
2| g 8|9 3 800 MHz Filter 175 LGP13519 Diplexer 150
L 1w L e | 17t 800 MHz Filter 175 DBC-750 150
g ol (2) ACU-A20-N RET 175 DBC-750 150
b @
Fla < o ° 10001 ACU-A20-N RET 175 DBC-750 150
81, Fel - ACU-A20-N RET 175 (2) RRUS-11 150
5 g @ A 1900 MHz RRU 175 (2) RRUS-11 150
o< Pipe Mount [PM 601-3] 175 (2) RRUS-11 150
8 5 (2) LPA-80063/4CF w/ Mount Pipe 161 (3) T-Frames 150
Ble 3 N LPA-80063/4CF w/ Mount Pipe 161 Sinclair SD312HL 138
] 3 LPA-80063/4CF w/ Mount Pipe 161 Sinclair SD312HL 138
x
o LPA-80063/6CF w/ Mount Pipe 161 Sinclair SD312HL 138
< 8001t LPA-80063/6CF w/ Mount Pipe 161 (3) Standoffs 138
| Z (= - (2) DB-T1-6Z-8AB-0Z 161 Pipe Mount 101
=
la < . (2) DB-T1-6Z-8AB-0Z 161 RDH4518A 101
i 8 3 - (2) DB-T1-6Z-8AB-0Z 161
N ]
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Tower Input Data

The main tower is a 3x free standing tower with an overall height of 195.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 5.00 ft at the top and 23.00 ft at the base.
This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Tower is located in Middlesex County, Connecticut.
Basic wind speed of 85 mph.

Nominal ice thickness of 0.7500 in.

Ice thickness is considered to increase with height.

Ice density of 56 pcf.

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

Deflections calculated using a wind speed of 50 mph.
Pressures are calculated at each section.

Stress ratio used in tower member design is 1.333.

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

Options

Consider Moments - Legs

Consider Moments - Horizontals

Consider Moments - Diagonals

Use Moment Magnification

Use Code Stress Ratios

Use Code Safety Factors - Guys

Escalate Ice

Always Use Max Kz

Use Special Wind Profile

v Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section

N Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

< 2 <2

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

<2 2 22 2

< 2 22 2

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

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets
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Wind 180
<« legA
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Leg C R z P Leg B
Face C
Wind Normal
Triangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
St St St
Tl 195.00-180.00 5.00 1 15.00
T2 180.00-160.00 5.00 1 20.00
T3 160.00-140.00 7.00 1 20.00
T4 140.00-120.00 9.00 1 20.00
T5 120.00-113.33 11.00 1 6.67
T6 113.33-106.67 11.67 1 6.67
T7 106.67-100.00 12.33 1 6.67
T8 100.00-80.00 13.00 1 20.00
T9 80.00-70.00 15.00 1 10.00
T10 70.00-60.00 16.00 1 10.00
T11 60.00-50.00 17.00 1 10.00
TI12 50.00-40.00 18.00 1 10.00
T13 40.00-20.00 19.00 1 20.00
T14 20.00-10.00 21.00 1 10.00
T15 10.00-0.00 22.00 1 10.00

Tower Section Geometry (cont’d)

Tower Tower Diagonal Bracing Has Has Top Girt
Section Elevation Spacing Type K Brace Horizontals Offset
End

St St Panels in

Bottom Girt

Offset

in
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
St St Panels in in
T1 195.00-180.00 5.00 X Brace No No 0.0000 0.0000
T2 180.00-160.00 5.00 X Brace No No 0.0000 0.0000
T3 160.00-140.00 5.00 X Brace No No 0.0000 0.0000
T4 140.00-120.00 6.67 X Brace No No 0.0000 0.0000
TS 120.00-113.33 6.67 X Brace No No 0.0000 0.0000
T6 113.33-106.67 6.67 X Brace No No 0.0000 0.0000
T7 106.67-100.00 6.67 X Brace No No 0.0000 0.0000
T8 100.00-80.00 6.67 X Brace No No 0.0000 0.0000
T9 80.00-70.00 10.00 X Brace No No 0.0000 0.0000
T10 70.00-60.00 10.00 X Brace No No 0.0000 0.0000
TI1 60.00-50.00 10.00 X Brace No No 0.0000 0.0000
TI12 50.00-40.00 10.00 X Brace No No 0.0000 0.0000
TI13 40.00-20.00 10.00 X Brace No No 0.0000 0.0000
T14 20.00-10.00 10.00 X Brace No No 0.0000 0.0000
T15 10.00-0.00 10.00 X Brace No No 0.0000 0.0000
Tower Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
St
T1 195.00-180.00 Pipe P2x.154 (2.38 OD) A572-50 Equal Angle L1 3/4x1 3/4x3/16 A36
(50 ksi) (36 ksi)
T2 180.00-160.00 Pipe P3x.216 (3.5 OD) A572-50 Equal Angle L1 3/4x1 3/4x3/16 A36
(50 ksi) (36 ksi)
T3 160.00-140.00 Pipe P3x.300 (3.50 OD) A572-50 Equal Angle L2x2x3/16 A36
(50 ksi) (36 ksi)
T4 140.00-120.00 Pipe P4x.337 (4.50 OD) A572-50 Equal Angle L2 1/2x2 1/2x3/16 A36
(50 ksi) (36 ksi)
T5120.00-113.33 Pipe P5x.375 (5.5625 OD) A572-50 Equal Angle L2 1/2x2 1/2x3/16 A36
(50 ksi) (36 ksi)
T6 113.33-106.67 Pipe P5x.375 (5.5625 OD) A572-50 Equal Angle L2 1/2x2 1/2x3/16 A36
(50 ksi) (36 ksi)
T7 106.67-100.00 Pipe P5x.375 (5.5625 OD) A572-50 Equal Angle L2 1/2x2 1/2x1/4 A36
(50 ksi) (36 ksi)
T8 100.00-80.00 Pipe P6x.28 (6.625 OD) A572-50 Equal Angle L3x3x3/16 A36
(50 ksi) (36 ksi)
T9 80.00-70.00 Pipe P6x.432 (6.625 OD) A572-50 Equal Angle L3x3x1/4 A36
(50 ksi) (36 ksi)
T10 70.00-60.00 Pipe P6x.432 (6.625 OD) A572-50 Equal Angle L3x3x3/8 A36
(50 ksi) (36 ksi)
T11 60.00-50.00 Pipe P8x.322 (8.625 OD) A572-50 Single Angle L3x3 1/2x1/4 A36
(50 ksi) (36 ksi)
T12 50.00-40.00 Pipe P8x.322 (8.625 OD) A572-50 Single Angle L3x3x3/8 A36
(50 ksi) (36 ksi)
T13 40.00-20.00 Pipe P8x.322 (8.625 OD) A572-50 Equal Angle L3 1/2x3 1/2x1/4 A36
(50 ksi) (36 ksi)
T1420.00-10.00 Pipe P8x.5 (8.625 OD) A572-50 Single Angle L3 1/2x4x1/4 A36
(50 ksi) (36 ksi)
T15 10.00-0.00 Pipe P8x.5 (8.625 OD) A572-50 Single Angle Ldx4x1/4 A36
(50 ksi) (36 ksi)
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Tower Section Geometry (cont’d)
Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
St
T1195.00-180.00 Equal Angle L1 3/4x1 3/4x3/16 A36 Solid Round A36
(36 ksi) (36 ksi)
T2 180.00-160.00 Equal Angle L1 3/4x1 3/4x3/16 A36 Solid Round A36
(36 ksi) (36 ksi)
Tower Section Geometry (cont’d)
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) Ay Spacing Spacing
Diagonals ~ Horizontals
ft S in in in
Tl 0.00 0.0000 A36 1 1 1 36.0000 36.0000
195.00-180.00 (36 ksi)
T2 0.00 0.0000 A36 1 1 1 36.0000 36.0000
180.00-160.00 (36 ksi)
T3 0.00 0.0000 A36 1 1 1 36.0000 36.0000
160.00-140.00 (36 ksi)
T4 0.00 0.0000 A36 1 1 1 36.0000 36.0000
140.00-120.00 (36 ksi)
TS 0.00 0.0000 A36 1 1 1 36.0000 36.0000
120.00-113.33 (36 ksi)
T6 0.00 0.0000 A36 1 1 1 36.0000 36.0000
113.33-106.67 (36 ksi)
T7 0.00 0.0000 A36 1 1 1 36.0000 36.0000
106.67-100.00 (36 ksi)
T8 0.00 0.0000 A36 1 1 1 36.0000 36.0000
100.00-80.00 (36 ksi)
T9 80.00-70.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000
(36 ksi)
T10 0.00 0.0000 A36 1 1 1 36.0000 36.0000
70.00-60.00 (36 ksi)
T11 0.00 0.0000 A36 1 1 1 36.0000 36.0000
60.00-50.00 (36 ksi)
T12 0.00 0.0000 A36 1 1 1 36.0000 36.0000
50.00-40.00 (36 ksi)
T13 0.00 0.0000 A36 1 1 1 36.0000 36.0000
40.00-20.00 (36 ksi)
T14 0.00 0.0000 A36 1 1 1 36.0000 36.0000
20.00-10.00 (36 ksi)
T15 10.00-0.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000
(36 ksi)

Tower Section Geometry (cont’d)

K Factors'
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Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
St Y Y Y Y Y Y Y
Tl Yes No 1 1 1 1 1 1 1 1
195.00-180.00 1 1 1 1 1 1 1
T2 Yes No 1 1 1 1 1 1 1 1
180.00-160.00 1 1 1 1 1 1 1
T3 Yes No 1 1 1 1 1 1 1 1
160.00-140.00 1 1 1 1 1 1 1
T4 Yes No 1 1 1 1 1 1 1 1
140.00-120.00 1 1 1 1 1 1 1
T5 Yes No 1 1 1 1 1 1 1 1
120.00-113.33 1 1 1 1 1 1 1
T6 Yes No 1 1 1 1 1 1 1 1
113.33-106.67 1 1 1 1 1 1 1
T7 Yes No 1 1 1 1 1 1 1 1
106.67-100.00 1 1 1 1 1 1 1
T8 Yes No 1 1 1 1 1 1 1 1
100.00-80.00 1 1 1 1 1 1 1
T9 Yes No 1 1 1 1 1 1 1 1
80.00-70.00 1 1 1 1 1 1 1
T10 Yes No 1 1 1 1 1 1 1 1
70.00-60.00 1 1 1 1 1 1 1
T11 Yes No 1 1 1 1 1 1 1 1
60.00-50.00 1 1 1 1 1 1 1
TI12 Yes No 1 1 1 1 1 1 1 1
50.00-40.00 1 1 1 1 1 1 1
T13 Yes No 1 1 1 1 1 1 1 1
40.00-20.00 1 1 1 1 1 1 1
T14 Yes No 1 1 1 1 1 1 1 1
20.00-10.00 1 1 1 1 1 1 1
T15 Yes No 1 1 1 1 1 1 1 1
10.00-0.00 1 1 1 1 1 1 1

Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to
the overall length.

Tower Section Geometry (cont’d)

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
fi
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
T1 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
195.00-180.00
T2 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
180.00-160.00
T3 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
160.00-140.00
T4 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
140.00-120.00
T5 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
120.00-113.33
T6 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
113.33-106.67
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Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
fi
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
T7 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000  0.75 | 0.0000 0.75 0.0000  0.75
106.67-100.00
T8 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 | 0.0000  0.75 | 0.0000 0.75
100.00-80.00
T9 80.00-70.00| 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000  0.75 | 0.0000 0.75 0.0000  0.75
T10 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 | 0.0000  0.75 | 0.0000  0.75
70.00-60.00
T11 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000  0.75 | 0.0000 0.75 0.0000  0.75
60.00-50.00
T12 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 | 0.0000 0.75 0.0000  0.75
50.00-40.00
TI13 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 | 0.0000 0.75 | 0.0000  0.75
40.00-20.00
T14 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000  0.75 | 0.0000  0.75 0.0000  0.75
20.00-10.00
T1510.00-0.00[ 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000  0.75 | 0.0000  0.75 0.0000  0.75

Tower Section Geometry (cont’d)

Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation — Connection
Si Type
Bolt Size  No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No.
in in in in in in in
T1 Flange 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0
195.00-180.00 A325N A325X A325X A325N A325N A325N A325N
T2 Flange 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0
180.00-160.00 A325N A325X A325X A325N A325N A325N A325N
T3 Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
160.00-140.00 A325N A325X A325N A325N A325N A325N A325N
T4 Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
140.00-120.00 A325N A325X A325N A325N A325N A325N A325N
T5 Flange 0.7500 0 0.6250 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
120.00-113.33 A325N A325X A325N A325N A325N A325N A325N
T6 Flange 0.7500 0 0.6250 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
113.33-106.67 A325N A325X A325N A325N A325N A325N A325N
T7 Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
106.67-100.00 A325N A325X A325N A325N A325N A325N A325N
T8 Flange 0.7500 0 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
100.00-80.00 A325N A325X A325N A325N A325N A325N A325N
T9 80.00-70.00  Flange 0.7500 0 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
A325N A325X A325N A325N A325N A325N A325N
T10 Flange 0.7500 0 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
70.00-60.00 A325N A325X A325N A325N A325N A325N A325N
T11 Flange 0.7500 0 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
60.00-50.00 A325N A325X A325N A325N A325N A325N A325N
T12 Flange 0.7500 0 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
50.00-40.00 A325N A325X A325N A325N A325N A325N A325N
T13 Flange 0.7500 0 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
40.00-20.00 A325N A325X A325N A325N A325N A325N A325N
T14 Flange 1.5000 8 0.7500 1 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
20.00-10.00 A572-50 A325X A325N A325N A325N A325N A325N
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Velocitel, Inc., d.b.a. FDH
Velocitel 15BZTJ1400 (R1) 16:26:35 11/20/15
6521 Meridien Drive, Suite 107
Raleigh, North Carolina 27616 Client Designed by
Phone: 9197551012 SBA Network Services, Inc. BAople
FAX: 9197551031 PP
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
Ji Type
Bolt Size  No. | Bolt Size No. | Bolt Size No. | BoltSize No. | Bolt Size No. | Bolt Size No. | Bolt Size  No.
in in in in in in in
T1510.00-0.00  Flange 1.5000 8 0.7500 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A572-50 A325X A325N A325N A325N A325N A325N
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description  Face Allow  Component Placement Face Lateral # # Clear  Width or Perimeter — Weight
or  Shield Type Offset Offset Per Spacing Diameter
Leg ft in (Frac FW) Row in in in pif
1-5/8" A Yes Ar (CfAe) 192.00 - 10.00 0.0000 -0.15 7 7 0.5000  1.9800 0.82
1-5/8" A Yes Ar (CfAe) 192.00 - 10.00 0.0000 -0.05 6 6 0.5000  1.9800 0.82
Feedline A Yes Af (CfAe) 192.00 - 10.00 0.0000 -0.1 1 1 0.5000  1.5000  6.0000 420
Ladder (Af)
1.5"
oKk
7/8" B Yes Ar (CfAe) 184.00 - 140.00 0.0000 -0.3 1 1 0.5000  1.1100 0.54
oKk
1-1/4" C  Yes Ar (CfAe) 182.00 - 10.00 0.0000 0.1 4 4 0.5000  1.5500 0.66
Feedline C  Yes Af (CfAe) 182.00 - 10.00 0.0000 0.1 1 1 0.5000  1.5000  6.0000 420
Ladder (Af)
1.5"
kkk
1-5/8" B Yes Ar (CfAe) 152.00 - 10.00 -2.0000 0.15 12 9 0.5000  1.9800 0.82
3" Rigid B Yes Ar (CfAe) 152.00 - 10.00 -4.0000 0.15 1 1 0.5000  3.0000 1.78
Conduit
Feedline B Yes Af (CfAe) 152.00 - 10.00 -2.0000 0.15 1 1 0.5000  0.0000  1.5000 420
Ladder (Af)
1.5"
kkk
7/8 B Yes Ar (CfAe) 140.00 - 10.00 0.0000 -0.3 4 2 0.5000  1.1100 0.54
CATEGORY B  Yes Ar (CfAe) 100.00 - 10.00 0.0000 -0.29 2 1 0.5000  1.0000 0.21
5e (1 WIRE)
oKk
1-5/8" B Yes Ar (CfAe) 162.00 - 10.00 0.0000 0.25 12 6 0.5000  1.9800 0.82
Feedline B Yes Af (CfAe) 162.00 - 10.00 0.0000 0.25 1 1 0.5000  1.5000  6.0000 420
Ladder (Af)
1.5"
*
Climbing B Yes Af (CfAe) 195.00 - 10.00 0.0000 0 1 1 0.5000  1.5000  6.0000 420
Ladder
Safety Line B Yes Ar (CfAe) 195.00 - 10.00 0.0000 0 1 1 0.3750  0.3750 0.22
3/8
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar CuAa CuAa Weight
Section Elevation In Face Out Face
ft f 7 7 7 K
T1 195.00-180.00 A 25.740 1.500 0.000 0.000 0.18
B 0.839 1.875 0.000 0.000 0.07
C 1.033 0.250 0.000 0.000 0.01
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Tower Tower Face Ar Ap CyA, CyA, Weight
Section Elevation In Face Out Face
Ji N Nia Nia Nia K
T2 180.00-160.00 A 42.900 2.500 0.000 0.000 0.30
B 4455 2.750 0.000 0.000 0.13
C 10.333 2.500 0.000 0.000 0.14
T3 160.00-140.00 A 42.900 2.500 0.000 0.000 0.30
B 43.095 5.000 0.000 0.000 0.57
C 10.333 2.500 0.000 0.000 0.14
T4 140.00-120.00 A 42.900 2.500 0.000 0.000 0.30
B 58.825 5.000 0.000 0.000 0.73
C 10.333 2.500 0.000 0.000 0.14
T5 120.00-113.33 A 14.300 0.833 0.000 0.000 0.10
B 19.608 1.667 0.000 0.000 0.24
C 3.444 0.833 0.000 0.000 0.05
T6 113.33-106.67 A 14.300 0.833 0.000 0.000 0.10
B 19.608 1.667 0.000 0.000 0.24
C 3.444 0.833 0.000 0.000 0.05
T7 106.67-100.00 A 14.300 0.833 0.000 0.000 0.10
B 19.608 1.667 0.000 0.000 024
C 3.444 0.833 0.000 0.000 0.05
T8 100.00-80.00 A 42.900 2.500 0.000 0.000 0.30
B 60.492 5.000 0.000 0.000 0.74
C 10.333 2.500 0.000 0.000 0.14
T9 80.00-70.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T10 70.00-60.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T11 60.00-50.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T12 50.00-40.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T13 40.00-20.00 A 42.900 2.500 0.000 0.000 0.30
B 60.492 5.000 0.000 0.000 0.74
C 10.333 2.500 0.000 0.000 0.14
T14 20.00-10.00 A 21.450 1.250 0.000 0.000 0.15
B 30.246 2.500 0.000 0.000 0.37
C 5.167 1.250 0.000 0.000 0.07
T15 10.00-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ap CyA, CyA,4 Weight
Section Elevation or Thickness In Face Out Face
ft Leg in S S S S K
T1 195.00-180.00 A 0.924 7.655 30.012 0.000 0.000 0.63
B 3.764 3.415 0.000 0.000 0.15
C 0.566 1.480 0.000 0.000 0.04
T2 180.00-160.00 A 0913 12.687 49.996 0.000 0.000 1.04
B 9.196 7.049 0.000 0.000 032
C 5.627 14.779 0.000 0.000 038
T3 160.00-140.00 A 0.899 12.596 49.965 0.000 0.000 1.03
B 23.347 50.703 0.000 0.000 1.65
C 5.581 14.749 0.000 0.000 037
T4 140.00-120.00 A 0.884 12.494 49.931 0.000 0.000 1.02
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Phone: 9197551012 SBA Network Services, Inc. BAbDI
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Tower Tower Face Ice Ar Ar Cuda Cuda Weight
Section Elevation or Thickness In Face Out Face
ft Leg in S S 7 S K
B 28.810 67311 0.000 0.000 2.12
C 5.530 14.715 0.000 0.000 0.37
T5 120.00-113.33 A 0.873 4.139 16.635 0.000 0.000 0.34
B 9.540 22.412 0.000 0.000 0.70
C 1.831 4.896 0.000 0.000 0.12
T6 113.33-106.67 A 0.867 4.126 16.631 0.000 0.000 033
B 9.506 22.398 0.000 0.000 0.70
C 1.824 4.892 0.000 0.000 0.12
T7 106.67-100.00 A 0.860 4.111 16.626 0.000 0.000 0.33
B 9.470 22.384 0.000 0.000 0.70
C 1.817 4.887 0.000 0.000 0.12
T8 100.00-80.00 A 0.846 12.240 49.847 0.000 0.000 0.99
B 32.661 67.056 0.000 0.000 2.16
C 5.403 14.630 0.000 0.000 0.36
T9 80.00-70.00 A 0.828 6.059 24.903 0.000 0.000 0.49
B 16.147 33.467 0.000 0.000 1.07
C 2.671 7.295 0.000 0.000 0.18
T10 70.00-60.00 A 0.814 6.012 24.887 0.000 0.000 0.48
B 16.006 33.420 0.000 0.000 1.06
C 2.648 7279 0.000 0.000 0.17
T11 60.00-50.00 A 0.797 5.958 24.869 0.000 0.000 0.48
B 15.845 33.366 0.000 0.000 1.05
C 2.621 7.261 0.000 0.000 0.17
T12 50.00-40.00 A 0.778 5.895 24.848 0.000 0.000 0.47
B 15.655 33.303 0.000 0.000 1.03
C 2.589 7.240 0.000 0.000 0.17
T13 40.00-20.00 A 0.750 11.600 49.633 0.000 0.000 0.92
B 30.742 66.417 0.000 0.000 2.03
C 5.083 14.417 0.000 0.000 033
T14 20.00-10.00 A 0.750 5.800 24.817 0.000 0.000 0.46
B 15.371 33.208 0.000 0.000 1.01
C 2.542 7.208 0.000 0.000 0.17
T15 10.00-0.00 A 0.750 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
Feed Line Shielding
Section Elevation Face Ar Ar Ar Ar
Ice Ice
Jt S Nia S e
T1 195.00-180.00 A 0.000 3.727 2512 3.530
B 0.000 0.774 0.250 0.733
C 0.000 0.209 0.118 0.198
T2 180.00-160.00 A 0.000 5.555 3.794 5.323
B 0.000 1.514 0.602 1.451
C 0.000 1.868 1.072 1.790
T3 160.00-140.00 A 0.000 4.503 3.576 5.006
B 0.000 5.430 3.788 6.037
C 0.000 1.511 1.011 1.680
T4 140.00-120.00 A 0.000 3.373 3414 4.769
B 0.000 5.270 4.800 7.450
C 0.000 1.129 0.965 1.596
T5 120.00-113.33 A 0.000 1.068 1.097 1.530
B 0.000 1.667 1.543 2.387
C 0.000 0.357 0310 0.511
T6 113.33-106.67 A 0.000 1.045 1.082 1.507
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Velocitel, Inc., d.b.a. FDH
Velocitel 15BZTJ1400 (R1) 16:26:35 11/20/15
6521 Meridien Drive, Suite 107
Raleigh, North Carolina 27616 Client Designed by
Phone: 9197551012 SBA Network Services, Inc. BAbDI
FAX: 9197551031 pple
Section Elevation Face Ar Ar Ar Ap
Ice Ice
St /e V& S V&
B 0.000 1.629 1.521 2.350
C 0.000 0.349 0.306 0.503
T7 106.67-100.00 A 0.000 1.023 1.069 1.487
B 0.000 1.594 1.503 2.317
C 0.000 0.341 0.302 0.496
T8 100.00-80.00 A 0.000 2.954 3.773 5.238
B 0.000 4.806 5.442 8.521
C 0.000 0.983 1.066 1.743
T9 80.00-70.00 A 0.000 1.032 1.351 1.870
B 0.000 1.674 1.948 3.034
C 0.000 0.342 0.382 0.620
T10 70.00-60.00 A 0.000 0.994 1.327 1.833
B 0.000 1.610 1914 2.969
C 0.000 0.329 0.375 0.607
TI11 60.00-50.00 A 0.000 0.957 1.307 1.801
B 0.000 1.547 1.886 2910
C 0.000 0.316 0.370 0.595
T12 50.00-40.00 A 0.000 0.920 1.290 1.772
B 0.000 1.482 1.861 2.856
C 0.000 0.303 0.365 0.583
T13 40.00-20.00 A 0.000 1.735 2.961 4.049
B 0.000 2.786 4272 6.501
C 0.000 0.568 0.837 1.326
T14 20.00-10.00 A 0.000 0.856 1.460 1.996
B 0.000 1.374 2.107 3.206
C 0.000 0.280 0413 0.654
T15 10.00-0.00 A 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CP;
Ice Ice
ft in in in in
T1 195.00-180.00 -6.6636 -1.5029 -3.2417 -1.1617
T2 180.00-160.00 -7.2289 -0.0058 -3.8718 -0.5760
T3 160.00-140.00 0.5534 0.6194 1.2006 -0.1572
T4 140.00-120.00 29173 0.2183 2.9552 0.2434
T5 120.00-113.33 3.1211 0.2304 32014 0.2559
T6 113.33-106.67 32914 0.2416 3.3706 0.2663
T7 106.67-100.00 3.4551 0.2524 3.5320 0.2762
T8 100.00-80.00 3.5100 -0.1693 3.7372 -0.4803
T9 80.00-70.00 4.1942 -0.2010 4.5454 -0.5853
T10 70.00-60.00 4.4342 -0.2117 4.7953 -0.6102
TI1 60.00-50.00 43155 -0.2054 4.7594 -0.5971
TI2 50.00-40.00 4.5353 -0.2153 49886 -0.6151
T13 40.00-20.00 4.6344 -0.2192 5.1223 -0.6120
T14 20.00-10.00 49154 -0.2318 5.4262 -0.6486
T15 10.00-0.00 0.0000 0.0000 0.0000 0.0000

Discrete Tower Loads
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Description Face Offset Offsets: zimuth Placement CyA,4 CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Jt ° Ji Vs Vs K
St
St
Lightning Rod C From Leg 0.00 0.0000 195.00 No Ice 025 025 0.03
0.00 1/2" Ice 0.66 0.66 0.03
0.00 1" Ice 0.97 0.97 0.04
2" Ice 1.49 1.49 0.06
4" Ice 2.68 2.68 0.14
skokck
AIR 21 B2A/B4P w/ Mount A From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 8.37 8.03 0.25
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B2A/B4P w/ Mount B From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 8.37 8.03 0.25
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B2A/B4P w/ Mount C From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 8.37 8.03 025
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B4A/B2P w/ Mount A From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 8.37 8.03 0.24
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B4A/B2P w/ Mount B From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 8.37 8.03 0.24
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
AIR 21 B4A/B2P w/ Mount C From Leg 3.00 0.0000 192.00 No Ice 7.09 6.02 0.12
Pipe 0.00 1/2" Ice 7.78 7.17 0.18
1.50 1" Ice 8.37 8.03 024
2" Ice 9.60 9.79 0.40
4" Ice 12.20 13.53 0.86
KRY 112 144/1 A From Leg 3.00 0.0000 192.00 No Ice 0.41 0.19 0.01
0.00 1/2" Ice 0.50 0.26 0.01
2.00 1" Ice 0.60 0.33 0.02
2" Ice 0.82 0.51 0.03
4" Ice 1.36 0.97 0.08
KRY 112 144/1 B From Leg 3.00 0.0000 192.00 No Ice 0.41 0.19 0.01
0.00 1/2" Ice 0.50 0.26 0.01
2.00 1" Ice 0.60 0.33 0.02
2" Ice 0.82 0.51 0.03
4" Ice 1.36 0.97 0.08
KRY 112 144/1 C From Leg 3.00 0.0000 192.00 No Ice 041 0.19 0.01
0.00 1/2" Ice 0.50 0.26 0.01
2.00 1" Ice 0.60 033 0.02
2" Ice 0.82 0.51 0.03
4" Ice 1.36 0.97 0.08
(3) T-Frames C None 0.0000 192.00 No Ice 30.27 30.27 1.42
172" Ice 41.24 41.24 1.99
1" Ice 5221 5221 2.56
2" Ice 74.15 74.15 3.69

4" Ice 118.03 118.03 5.96




T Job Page
tnx1ower Clinton 4 CT, CT01879-S-02 12 of 31
., Project Date
Velocitel, Inc., d.b.a. FDH
Velocitel 15BZTJ1400 (R1) 16:26:35 11/20/15
6521 Meridien Drive, Suite 107
Raleigh, North Carolina 27616 Client Designed by
Phone: 9197551012 SBA Network Services, Inc. BAbDI
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Description Face Offset Offsets: zimuth Placement CyA, CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St Va Va K
Jt
St
oKk
PD1151 A From Leg 3.00 0.0000 178.00 No Ice 2.11 2.11 0.02
0.00 1/2" Ice 4.74 4.74 0.04
0.00 1" Ice 7.37 7.37 0.07
2" Ice 12.63 12.63 0.12
4" Ice 23.15 23.15 022
oKk
APXVTM14-C-120 w/Mount A From Leg 3.00 0.0000 178.50 No Ice 7.13 4.96 0.08
Pipe 0.00 1/2" Ice 7.66 5.75 0.13
1.50 1" Ice 8.18 6.47 0.19
2" Ice 9.26 8.01 0.34
4" Ice 11.53 11.41 0.75
APXVTM14-C-120 w/Mount B From Leg 3.00 0.0000 178.50 No Ice 7.13 4.96 0.08
Pipe 0.00 1/2" Ice 7.66 5.75 0.13
1.50 1" Ice 8.18 6.47 0.19
2" Ice 9.26 8.01 0.34
4" Ice 11.53 11.41 0.75
APXVTM14-C-120 w/Mount C From Leg 3.00 0.0000 178.50 No Ice 7.13 4.96 0.08
Pipe 0.00 1/2" Ice 7.66 5.75 0.13
1.50 1" Ice 8.18 6.47 0.19
2" Ice 9.26 8.01 0.34
4" Ice 11.53 11.41 0.75
TD-RRH8x20-25 A From Leg 3.00 0.0000 178.50 No Ice 4.72 1.70 0.07
0.00 1/2" Ice 5.01 1.92 0.10
-5.00 1" Ice 5.32 2.14 0.13
2" Ice 5.95 2.62 0.20
4" Ice 7.31 3.68 0.40
TD-RRH8x20-25 B From Leg 3.00 0.0000 178.50 No Ice 4.72 1.70 0.07
0.00 1/2" Ice 5.01 1.92 0.10
-5.00 1" Ice 5.32 2.14 0.13
2" Ice 5.95 2.62 0.20
4" Ice 7.31 3.68 0.40
TD-RRH8x20-25 C From Leg 3.00 0.0000 178.50 No Ice 4.72 1.70 0.07
0.00 1/2" Ice 5.01 1.92 0.10
-5.00 1" Ice 532 2.14 0.13
2" Ice 5.95 2.62 0.20
4" Ice 7.31 3.68 0.40
APXVSPP18-C-A20 A From Leg 3.00 0.0000 178.50 No Ice 8.50 6.95 0.08
w/Mount Pipe 0.00 1/2" Ice 9.15 8.13 0.15
1.50 1" Ice 9.77 9.02 023
2" Ice 11.03 10.84 041
4" Ice 13.68 14.85 091
APXVSPP18-C-A20 B From Leg 3.00 0.0000 178.50 No Ice 8.50 6.95 0.08
w/Mount Pipe 0.00 1/2" Ice 9.15 8.13 0.15
1.50 1" Ice 9.77 9.02 023
2" Ice 11.03 10.84 0.41
4" Ice 13.68 14.85 0.91
APXVSPP18-C-A20 C From Leg 3.00 0.0000 178.50 No Ice 8.50 6.95 0.08
w/Mount Pipe 0.00 1/2" Ice 9.15 8.13 0.15
1.50 1" Ice 9.77 9.02 0.23
2" Ice 11.03 10.84 0.41
4" Ice 13.68 14.85 091
1900 MHz RRU A From Leg 1.00 0.0000 175.00 No Ice 2.70 2.77 0.06
0.00 1/2" Ice 2.94 3.01 0.08
2.00 1" Ice 3.18 326 0.11
2" Ice 3.70 3.78 0.18
4" Ice 4.85 4.93 0.35
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Description Face Offset Offsets: zimuth Placement CyA, CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St Va Va K
Jt
St
1900 MHz RRU B From Leg 1.00 0.0000 175.00 No Ice 2.70 2.77 0.06
0.00 1/2" Ice 2.94 3.01 0.08
2.00 1" Ice 3.18 326 0.11
2" Ice 3.70 378 0.18
4" Ice 485 4.93 0.35
1900 MHz RRU C From Leg 1.00 0.0000 175.00 No Ice 2.70 2.77 0.06
0.00 1/2" Ice 2.94 3.01 0.08
2.00 1" Ice 3.18 3.26 0.11
2" Ice 3.70 378 0.18
4" Ice 4.85 493 0.35
800 MHz RRU A From Leg 1.00 0.0000 175.00 No Ice 2.49 2.07 0.05
0.00 1/2" Ice 2.71 227 0.07
-1.50 1" Ice 293 248 0.10
2" Ice 341 2.93 0.16
4" Ice 4.46 393 0.32
800 MHz RRU B From Leg 1.00 0.0000 175.00 No Ice 2.49 2.07 0.05
0.00 1/2" Ice 2.71 2.27 0.07
-1.50 1" Ice 293 248 0.10
2" Ice 341 293 0.16
4" Ice 4.46 393 0.32
800 MHz RRU C From Leg 1.00 0.0000 175.00 No Ice 2.49 2.07 0.05
0.00 1/2" Ice 2.71 227 0.07
-1.50 1" Ice 2.93 248 0.10
2" Ice 341 293 0.16
4" Ice 4.46 393 0.32
800 MHz Filter A From Leg 1.00 0.0000 175.00 No Ice 0.78 0.29 0.01
0.00 1/2" Ice 0.90 038 0.01
-1.50 1" Ice 1.03 0.48 0.02
2" Ice 1.31 0.70 0.04
4" Ice 1.99 1.24 0.10
800 MHz Filter B From Leg 1.00 0.0000 175.00 No Ice 0.78 0.29 0.01
0.00 1/2" Ice 0.90 0.38 0.01
-1.50 1" Ice 1.03 0.48 0.02
2" Ice 1.31 0.70 0.04
4" Ice 1.99 1.24 0.10
800 MHz Filter C From Leg 1.00 0.0000 175.00 No Ice 0.78 0.29 0.01
0.00 1/2" Ice 0.90 038 0.01
-1.50 1" Ice 1.03 0.48 0.02
2" Ice 1.31 0.70 0.04
4" Ice 1.99 1.24 0.10
(2) ACU-A20-N RET A From Leg 1.00 0.0000 175.00 No Ice 0.08 0.14 0.00
0.00 1/2" Ice 0.12 0.19 0.00
-1.50 1" Ice 0.17 0.25 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
ACU-A20-N RET B From Leg 1.00 0.0000 175.00 No Ice 0.08 0.14 0.00
0.00 1/2" Ice 0.12 0.19 0.00
-1.50 1" Ice 0.17 0.25 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
ACU-A20-N RET C From Leg 1.00 0.0000 175.00 No Ice 0.08 0.14 0.00
0.00 1/2" Ice 0.12 0.19 0.00
-1.50 1" Ice 0.17 0.25 0.00
2" Ice 0.30 0.40 0.01
4" Ice 0.67 0.80 0.04
(3) T-Frames C None 0.0000 178.50 No Ice 30.27 30.27 1.42
1/2" Ice 41.24 41.24 1.99
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Velocitel, Inc., d.b.a. FDH
Velocitel 15BZTJ1400 (R1) 16:26:35 11/20/15
6521 Meridien Drive, Suite 107
Raleigh, North Carolina 27616 Client Designed by
Phone: 9197551012 SBA Network Services, Inc. BAbDI
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Description Face Offset Offsets: zimuth Placement CyA, CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Jt ° Jt 1 1 K
Jt
Jt
1" Ice 5221 5221 2.56
2" Ice 74.15 74.15 3.69
4" Ice 118.03 118.03 5.96
Pipe Mount [PM 601-3] C None 0.0000 175.00 No Ice 4.39 4.39 0.20
1/2" Ice 5.48 5.48 0.24
1" Ice 6.57 6.57 0.28
2" Ice 8.75 8.75 0.36
4" Ice 13.11 13.11 0.53
oKk
(3) AM-X-CD-14-65-00T w/ A From Leg 3.00 0.0000 150.00 No Ice 6.22 4.49 0.06
Mount Pipe 0.00 1/2" Ice 6.92 5.53 0.11
0.50 1" Ice 7.51 6.29 0.17
2" Ice 8.71 7.93 0.31
4" Ice 11.27 11.40 0.70
(3) AM-X-CD-14-65-00T w/ B From Leg 3.00 0.0000 150.00 No Ice 6.22 4.49 0.06
Mount Pipe 0.00 1/2" Ice 6.92 5.53 0.11
0.50 1" Ice 7.51 6.29 0.17
2" Ice 8.71 7.93 0.31
4" Ice 11.27 11.40 0.70
(3) AM-X-CD-14-65-00T w/ C From Leg 3.00 0.0000 150.00 No Ice 6.22 4.49 0.06
Mount Pipe 0.00 1/2" Ice 6.92 5.53 0.11
0.50 1" Ice 7.51 6.29 0.17
2" Ice 8.71 7.93 0.31
4" Ice 11.27 11.40 0.70
7770 w/Mount Pipe A From Leg 3.00 0.0000 150.00 No Ice 6.58 4.94 0.07
0.00 1/2" Ice 721 5.86 0.12
0.50 1" Ice 7.80 6.64 0.19
2" Ice 9.01 8.25 0.33
4" Ice 11.58 11.84 0.75
7770 w/Mount Pipe B From Leg 3.00 0.0000 150.00 No Ice 6.58 4.94 0.07
0.00 1/2" Ice 721 5.86 0.12
0.50 1" Ice 7.80 6.64 0.19
2" Ice 9.01 8.25 0.33
4" Ice 11.58 11.84 0.75
7770 w/Mount Pipe C From Leg 3.00 0.0000 150.00 No Ice 6.58 4.94 0.07
0.00 1/2" Ice 721 5.86 0.12
0.50 1" Ice 7.80 6.64 0.19
2" Ice 9.01 825 0.33
4" Ice 11.58 11.84 0.75
(2) TT19-08BP111-001 TMA A From Leg 3.00 0.0000 150.00 No Ice 0.00 0.52 0.02
0.00 1/2" Ice 0.00 0.62 0.02
0.50 1" Ice 0.00 0.74 0.03
2" Ice 0.00 0.99 0.05
4" Ice 0.00 1.59 0.12
(2) TT19-08BP111-001 TMA B From Leg 3.00 0.0000 150.00 No Ice 0.00 0.52 0.02
0.00 1/2" Ice 0.00 0.62 0.02
0.50 1" Ice 0.00 0.74 0.03
2" Ice 0.00 0.99 0.05
4" Ice 0.00 1.59 0.12
(2) TT19-08BP111-001 TMA C From Leg 3.00 0.0000 150.00 No Ice 0.00 0.52 0.02
0.00 1/2" Ice 0.00 0.62 0.02
0.50 1" Ice 0.00 0.74 0.03
2" Ice 0.00 0.99 0.05
4" Ice 0.00 1.59 0.12
LGP13519 Diplexer A From Leg 3.00 0.0000 150.00 No Ice 0.34 021 0.01
0.00 1/2" Ice 0.42 0.28 0.01
0.50 1" Ice 0.51 0.36 0.01
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Velocitel, Inc., d.b.a. FDH
Velocitel 15BZTJ1400 (R1) 16:26:35 11/20/15
6521 Meridien Drive, Suite 107
Raleigh, North Carolina 27616 Client Designed by
Phone: 9197551012 SBA Network Services, Inc. BAbDI
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Description Face Offset Offsets: zimuth Placement CyA, CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St Va Va K
Jt
St
2" Ice 0.73 0.55 0.02
4" Ice 125 1.03 0.07
LGP13519 Diplexer B From Leg 3.00 0.0000 150.00 No Ice 0.34 021 0.01
0.00 12" Ice 0.42 028 0.01
0.50 1" Ice 0.51 0.36 0.01
2" Ice 0.73 0.55 0.02
4" Ice 1.25 1.03 0.07
LGP13519 Diplexer C From Leg 3.00 0.0000 150.00 No Ice 0.34 0.21 0.01
0.00 1/2" Ice 0.42 028 0.01
0.50 1" Ice 0.51 0.36 0.01
2" Ice 0.73 0.55 0.02
4" Ice 1.25 1.03 0.07
DBC-750 A From Leg 3.00 0.0000 150.00 No Ice 0.72 0.13 0.01
0.00 1/2" Ice 0.83 0.19 0.01
0.50 1" Ice 0.96 0.26 0.02
2" Ice 1.24 0.43 0.03
4" Ice 1.90 0.87 0.09
DBC-750 B From Leg 3.00 0.0000 150.00 No Ice 0.72 0.13 0.01
0.00 1/2" Ice 0.83 0.19 0.01
0.50 1" Ice 0.96 0.26 0.02
2" Ice 1.24 0.43 0.03
4" Ice 1.90 0.87 0.09
DBC-750 C From Leg 3.00 0.0000 150.00 No Ice 0.72 0.13 0.01
0.00 1/2" Ice 0.83 0.19 0.01
0.50 1" Ice 0.96 0.26 0.02
2" Ice 1.24 043 0.03
4" Ice 1.90 0.87 0.09
(2) RRUS-11 A From Leg 3.00 0.0000 150.00 No Ice 2.94 1.25 0.06
0.00 1/2" Ice 3.17 1.41 0.07
0.50 1" Ice 341 1.59 0.10
2" Ice 391 1.96 0.15
4" Ice 5.02 2.82 0.30
(2) RRUS-11 B From Leg 3.00 0.0000 150.00 No Ice 2.94 1.25 0.06
0.00 1/2" Ice 3.17 1.41 0.07
0.50 1" Ice 341 1.59 0.10
2" Ice 391 1.96 0.15
4" Ice 5.02 2.82 0.30
(2) RRUS-11 C From Leg 3.00 0.0000 150.00 No Ice 2.94 125 0.06
0.00 1/2" Ice 3.17 1.41 0.07
0.50 1" Ice 341 1.59 0.10
2" Ice 391 1.96 0.15
4" Ice 5.02 2.82 0.30
DC6-48-60-18-8F A From Leg 3.00 0.0000 150.50 No Ice 128 432 0.03
0.00 1/2" Ice 1.40 4.60 0.06
1.00 1" Ice 1.51 4.88 0.10
2" Ice 1.75 5.49 0.18
4" Ice 221 6.80 0.40
(3) T-Frames C None 0.0000 150.00 No Ice 21.88 21.88 1.07
12"Ice  30.68 30.68 1.48
1" Ice 39.48 39.48 1.90
2" Ice 57.08 57.08 2.73
4" Ice 92.28 92.28 4.40
kkk
Sinclair SD312HL A From Leg 3.00 0.0000 138.00 No Ice 2.24 2.24 0.01
0.00 1/2" Ice 2.64 2.64 0.03
3.50 1" Ice 3.06 3.06 0.05

2" Ice 391 391 0.11
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Description Face Offset Offsets: zimuth Placement CyA, CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St Va Va K
Jt
St
4" Ice 5.72 5.72 028
Sinclair SD312HL B From Leg 3.00 0.0000 138.00 No Ice 2.24 2.24 0.01
0.00 1/2" Ice 2.64 2.64 0.03
3.50 1" Ice 3.06 3.06 0.05
2" Ice 391 391 0.11
4" Ice 5.72 5.72 028
Sinclair SD312HL C From Leg 3.00 0.0000 138.00 No Ice 224 224 0.01
0.00 1/2" Ice 2.64 2.64 0.03
3.50 1" Ice 3.06 3.06 0.05
2" Ice 391 391 0.11
4" Ice 5.72 5.72 0.28
(3) Standoffs C None 0.0000 138.00 No Ice 3.55 3.55 0.13
1/2" Ice 6.19 6.19 0.19
1" Ice 8.83 8.83 0.25
2" Ice 14.11 14.11 0.37
4" Ice 24.67 24.67 0.61
kkk
Pipe Mount A From Leg 0.00 0.0000 101.00 No Ice 0.00 0.87 0.02
0.00 1/2" Ice 0.00 1.11 0.02
0.00 1" Ice 0.00 1.36 0.03
2" Ice 0.00 1.90 0.06
4" Ice 0.00 323 0.16
kkk
(2) LPA-80063/4CF w/ A From Leg 3.00 0.0000 161.00 No Ice 7.11 7.13 0.04
Mount Pipe 0.00 1/2" Ice 7.58 7.83 0.10
1.50 1" Ice 8.07 8.54 0.17
2" Ice 9.06 10.02 0.34
4" Ice 11.19 13.25 0.79
LPA-80063/4CF w/ Mount B From Leg 3.00 0.0000 161.00 No Ice 7.11 7.13 0.04
Pipe 0.00 1/2" Ice 7.58 7.83 0.10
1.50 1" Ice 8.07 8.54 0.17
2" Ice 9.06 10.02 0.34
4" Ice 11.19 13.25 0.79
LPA-80063/4CF w/ Mount C From Leg 3.00 0.0000 161.00 No Ice 7.11 7.13 0.04
Pipe 0.00 1/2" Ice 7.58 7.83 0.10
1.50 1" Ice 8.07 8.54 0.17
2" Ice 9.06 10.02 0.34
4" Ice 11.19 13.25 0.79
LPA-80063/6CF w/ Mount B From Leg 3.00 0.0000 161.00 No Ice 10.58 10.67 0.05
Pipe 0.00 1/2" Ice 11.24 11.93 0.14
1.00 1" Ice 11.87 12.91 0.25
2" Ice 13.16 14.92 0.48
4" Ice 15.87 19.16 1.09
LPA-80063/6CF w/ Mount C From Leg 3.00 0.0000 161.00 No Ice 10.58 10.67 0.05
Pipe 0.00 1/2" Ice 11.24 11.93 0.14
1.00 1" Ice 11.87 1291 025
2" Ice 13.16 14.92 0.48
4" Ice 15.87 19.16 1.09
(2) DB-T1-6Z-8AB-0Z A From Leg 3.00 0.0000 161.00 No Ice 5.60 2.33 0.04
0.00 1/2" Ice 592 2.56 0.08
0.00 1" Ice 6.24 2.79 0.12
2" Ice 691 328 0.21
4" Ice 8.37 437 0.45
(2) DB-T1-6Z-8AB-0Z B From Leg 3.00 0.0000 161.00 No Ice 5.60 233 0.04
0.00 1/2" Ice 5.92 2.56 0.08
0.00 1" Ice 6.24 2.79 0.12

2" Ice 691 328 0.21
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Description Face Offset Offsets: zimuth Placement CyA, CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St Va Va K
Jt
St
4" Ice 8.37 437 0.45
(2) DB-T1-6Z-8AB-0Z C From Leg 3.00 0.0000 161.00 No Ice 5.60 233 0.04
0.00 1/2" Ice 5.92 2.56 0.08
0.00 1" Ice 6.24 2.79 0.12
2" Ice 6.91 3.28 0.21
4" Ice 8.37 437 0.45
(3) T-Frames C None 0.0000 161.00 No Ice 33.11 33.11 1.54
172" Ice 44.90 44.90 2.16
1" Ice 56.69 56.69 2.78
2" Ice 80.27 80.27 4.01
4" Ice 127.43 127.43 6.49
(2) SBNHH-1D65B w/ A From Leg 3.00 0.0000 161.00 No Ice 8.53 7.00 0.08
Mount Pipe 0.00 1/2" Ice 9.18 8.19 0.14
1.00 1" Ice 9.80 9.08 022
2" Ice 11.07 10.90 0.40
4" Ice 13.72 14.93 091
(2) SBNHH-1D65B w/ B From Leg 3.00 0.0000 161.00 No Ice 8.53 7.00 0.08
Mount Pipe 0.00 1/2" Ice 9.18 8.19 0.14
1.00 1" Ice 9.80 9.08 022
2" Ice 11.07 10.90 0.40
4" Ice 13.72 14.93 091
(2) SBNHH-1D65B w/ C From Leg 3.00 0.0000 161.00 No Ice 8.53 7.00 0.08
Mount Pipe 0.00 172" Ice 9.18 8.19 0.14
1.00 1" Ice 9.80 9.08 022
2" Ice 11.07 10.90 0.40
4" Ice 13.72 14.93 091
RRH2X60-AWS A From Leg 3.00 0.0000 161.00 No Ice 2.19 1.43 0.04
0.00 1/2" Ice 2.40 1.61 0.06
1.00 1" Ice 2.61 1.80 0.08
2" Ice 3.07 221 0.13
4" Ice 4.09 3.13 0.26
RRH2X60-AWS B From Leg 3.00 0.0000 161.00 No Ice 2.19 143 0.04
0.00 1/2" Ice 2.40 1.61 0.06
1.00 1" Ice 2.61 1.80 0.08
2" Ice 3.07 221 0.13
4" Ice 4.09 3.13 0.26
RRH2X60-AWS C From Leg 3.00 0.0000 161.00 No Ice 2.19 1.43 0.04
0.00 172" Ice 2.40 1.61 0.06
1.00 1" Ice 2.61 1.80 0.08
2" Ice 3.07 221 0.13
4" Ice 4.09 3.13 0.26
RRH2X60-PCS A From Leg 3.00 0.0000 161.00 No Ice 2.57 1.93 0.05
0.00 0.000% 2.79 2.13 0.07
1.00 o[¢ Rl 3.02 2.34 0.09
2" Ice 352 2.80 0.14
4" Ice 4.61 3.81 0.30
RRH2X60-PCS B From Leg 3.00 0.0000 161.00 No Ice 2.57 1.93 0.05
0.00 172" Ice 2.79 2.13 0.07
1.00 1" Ice 3.02 234 0.09
2" Ice 3.52 2.80 0.14
4" Ice 4.61 3.81 0.30
RRH2X60-PCS C From Leg 3.00 0.0000 161.00 No Ice 2.57 1.93 0.05
0.00 172" Ice 2.79 2.13 0.07
1.00 1" Ice 3.02 2.34 0.09
2" Ice 352 2.80 0.14
4" Ice 4.61 3.81 0.30

RRH2x60-700 A From Leg 3.00 0.0000 161.00 No Ice 3.96 1.82 0.06
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Description Face Offset Offsets: zimuth Placement CyA, CyA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St Va Va K
fi
Jt
0.00 1/2" Ice 427 2.08 0.08
1.00 1" Ice 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 425 0.35
RRH2x60-700 B From Leg 3.00 0.0000 161.00 No Ice 3.96 1.82 0.06
0.00 1/2" Ice 427 2.08 0.08
1.00 1" Ice 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 425 0.35
RRH2x60-700 C From Leg 3.00 0.0000 161.00 No Ice 3.96 1.82 0.06
0.00 1/2" Ice 427 2.08 0.08
1.00 1" Ice 4.60 2.36 0.11
2" Ice 527 2.96 0.17
4" Ice 6.72 425 0.35
(2) FD9R6004/2CL-3CL A From Leg 3.00 0.0000 161.00 No Ice 0.37 0.08 0.00
Diplexer 0.00 1/2" Ice 0.45 0.14 0.01
1.00 1" Ice 0.54 0.20 0.01
2" Ice 0.75 0.34 0.02
4" Ice 1.28 0.74 0.06
(2) FD9R6004/2CL-3CL B From Leg 3.00 0.0000 161.00 No Ice 0.37 0.08 0.00
Diplexer 0.00 1/2" Ice 0.45 0.14 0.01
1.00 1" Ice 0.54 0.20 0.01
2" Ice 0.75 0.34 0.02
4" Ice 1.28 0.74 0.06
(2) FD9R6004/2CL-3CL C From Leg 3.00 0.0000 161.00 No Ice 0.37 0.08 0.00
Diplexer 0.00 1/2" Ice 0.45 0.14 0.01
1.00 1" Ice 0.54 0.20 0.01
2" Ice 0.75 0.34 0.02
4" Ice 1.28 0.74 0.06
skokck
Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture Weight
or Type Type Horz  Adjustment ~ Beam Diameter Area
Leg Lateral Width
Vert
Si ° ° Ji Ji /e K
RDH4518A A Paraboloid w/o  From 0.00 0.0000 101.00 2.00 No Ice 3.14 0.03
Radome Leg 0.00 12" Ice 341 0.04
1.00 1" Ice 3.68 0.05
2" Ice 421 0.08
4" Ice 5.28 0.13

Load Combinations

Comb. Description
No.
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Velocitel, Inc., d.b.a. FDH
erocten, e, &4 15BZTJ1400 (R1) 16:26:35 11/20/15

Velocitel
6521 Meridien Drive, Suite 107

Raleigh, North Carolina 27616 Client Designed by

Phone: 9197551012 SBA Network Services, Inc. BAople
FAX: 9197551031 pp

Comb. Description

S

Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice

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

15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+lcet+Temp
17 Dead+Wind 60 deg+lcet+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+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

O 0N WU & Wi —

Maximum Member Forces

Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-ft
T1 195 - 180 Leg Max Tension 12 7.04 -0.12 -0.08
Max. Compression 10 -8.92 0.19 -0.13
Max. Mx 5 -0.75 0.74 0.00
Max. My 2 -0.48 -0.01 -0.74
Max. Vy 11 -0.58 0.41 0.00
Max. Vx 2 -0.60 -0.01 0.43
Diagonal Max Tension 3 1.84 0.00 0.00
Max. Compression 3 -1.90 0.00 0.00
Max. Mx 11 0.84 0.01 0.00
Max. My 9 -1.75 -0.00 -0.00
Max. Vy 24 -0.01 0.01 0.00
Max. Vx 9 -0.00 0.00 0.00
Top Girt Max Tension 12 0.27 0.00 0.00
Max. Compression 10 -0.25 0.00 0.00

Max. Mx 14 0.02 -0.02 0.00
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. Vy 14 -0.01 0.00 0.00
T2 180 - 160 Leg Max Tension 12 30.30 -0.35 0.02
Max. Compression 10 -37.12 0.86 0.01
Max. Mx 12 30.11 -0.88 0.02
Max. My 7 -2.32 -0.02 1.05
Max. Vy 4 1.66 -0.88 -0.01
Max. Vx 7 1.57 -0.01 -0.52
Diagonal Max Tension 3 3.66 0.00 0.00
Max. Compression 2 -3.73 0.00 0.00
Max. Mx 9 0.69 0.02 -0.00
Max. My 13 3.20 0.01 0.00
Max. Vy 24 -0.01 0.02 0.00
Max. Vx 13 -0.00 0.00 0.00
Top Girt Max Tension 6 0.25 0.00 0.00
Max. Compression 4 -0.24 0.00 0.00
Max. Mx 14 0.00 -0.02 0.00
Max. My 14 0.00 0.00 0.00
Max. Vy 14 -0.01 0.00 0.00
Max. Vx 14 -0.00 0.00 0.00
T3 160 - 140 Leg Max Tension 12 69.22 -0.04 0.00
Max. Compression 6 -79.76 0.34 0.00
Max. Mx 12 38.99 -0.88 0.02
Max. My 13 -3.49 -0.01 0.52
Max. Vy 12 -1.20 -0.25 -0.01
Max. Vx 11 -1.03 0.01 0.15
Diagonal Max Tension 3 6.40 0.00 0.00
Max. Compression 9 -6.48 0.00 0.00
Max. Mx 11 2.52 0.03 0.00
Max. My 9 -5.60 -0.01 -0.01
Max. Vy 23 -0.02 0.02 0.00
Max. Vx 9 0.00 0.00 0.00
T4 140 - 120 Leg Max Tension 4 105.07 -0.27 -0.00
Max. Compression 6 -118.08 0.34 0.00
Max. Mx 12 104.77 -0.35 -0.00
Max. My 3 -5.48 -0.01 -0.41
Max. Vy 12 -0.11 -0.32 -0.00
Max. Vx 3 0.12 -0.01 -0.41
Diagonal Max Tension 3 6.72 0.00 0.00
Max. Compression 9 -6.79 0.00 0.00
Max. Mx 6 5.56 0.04 0.00
Max. My 23 1.50 0.04 -0.00
Max. Vy 17 0.03 0.04 0.00
Max. Vx 24 0.00 0.00 0.00
T5 120 -113.333 Leg Max Tension 4 116.50 -0.35 -0.01
Max. Compression 6 -130.49 0.48 -0.00
Max. Mx 10 -130.18 0.48 0.01
Max. My 3 -6.39 0.00 -0.41
Max. Vy 12 0.07 -0.47 -0.00
Max. Vx 3 0.06 0.00 -0.41
Diagonal Max Tension 9 6.59 0.00 0.00
Max. Compression 9 -6.58 0.00 0.00
Max. Mx 19 1.73 0.04 -0.00
Max. My 24 1.77 0.04 -0.00
Max. Vy 17 0.03 0.04 0.00
Max. Vx 24 0.00 0.00 0.00
T6 113.333 - Leg Max Tension 4 127.20 -0.47 -0.01
106.667
Max. Compression 6 -142.12 0.62 0.02
Max. Mx 8 126.63 -0.63 0.01
Max. My 9 -6.44 -0.00 0.64
Max. Vy 8 0.07 -0.63 0.01
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. Vx 9 -0.09 -0.00 0.64
Diagonal Max Tension 9 6.57 0.00 0.00
Max. Compression 9 -6.61 0.00 0.00
Max. Mx 19 1.63 0.04 0.01
Max. My 19 -1.82 0.03 0.01
Max. Vy 17 0.03 0.04 0.01
Max. Vx 19 -0.00 0.00 0.00
T7 106.667 - 100 Leg Max Tension 4 137.67 -0.62 0.00
Max. Compression 6 -153.65 0.54 0.02
Max. Mx 8 137.18 -0.63 0.01
Max. My 9 -6.65 -0.00 0.64
Max. Vy 8 -0.08 -0.63 0.01
Max. Vx 9 0.08 -0.00 0.64
Diagonal Max Tension 9 6.71 0.00 0.00
Max. Compression 9 -6.72 0.00 0.00
Max. Mx 19 1.70 0.06 0.01
Max. My 26 -1.98 0.04 -0.01
Max. Vy 17 0.04 0.06 0.01
Max. Vx 26 0.00 0.00 0.00
T8 100 - 80 Leg Max Tension 4 167.35 -0.69 -0.00
Max. Compression 6 -186.63 0.94 0.01
Max. Mx 12 166.63 -0.99 -0.01
Max. My 9 -8.12 -0.04 1.01
Max. Vy 12 0.10 -0.99 -0.01
Max. Vx 9 -0.13 -0.04 1.01
Diagonal Max Tension 13 7.03 0.00 0.00
Max. Compression 13 -7.01 0.00 0.00
Max. Mx 19 1.90 0.07 0.01
Max. My 26 -2.03 0.05 -0.01
Max. Vy 17 0.04 0.07 -0.01
Max. Vx 26 0.00 0.00 0.00
T9 80-70 Leg Max Tension 4 178.94 -0.99 -0.01
Max. Compression 6 -199.62 0.92 0.01
Max. Mx 12 178.34 -0.99 -0.01
Max. My 3 -9.09 0.00 -1.05
Max. Vy 12 -0.09 -0.99 -0.01
Max. Vx 3 0.09 0.00 -1.05
Diagonal Max Tension 13 7.90 0.00 0.00
Max. Compression 13 -7.99 0.00 0.00
Max. Mx 17 1.71 0.10 -0.01
Max. My 26 -2.46 0.08 -0.01
Max. Vy 17 0.05 0.10 -0.01
Max. Vx 26 0.00 0.00 0.00
T10 70 - 60 Leg Max Tension 4 192.84 -0.89 -0.01
Max. Compression 6 -215.60 0.73 0.00
Max. Mx 10 -214.55 0.93 0.01
Max. My 3 -9.55 0.00 -1.05
Max. Vy 12 -0.09 -0.89 -0.01
Max. Vx 9 0.12 0.00 1.05
Diagonal Max Tension 13 8.16 0.00 0.00
Max. Compression 13 -8.19 0.00 0.00
Max. Mx 17 1.84 0.13 0.02
Max. My 26 -2.34 0.11 -0.02
Max. Vy 17 0.06 0.13 0.02
Max. Vx 26 0.00 0.00 0.00
T11 60 - 50 Leg Max Tension 4 205.97 -0.78 -0.01
Max. Compression 6 -230.76 1.87 0.02
Max. Mx 10 -229.86 1.87 0.01
Max. My 3 -10.69 0.01 -1.89
Max. Vy 10 -0.20 1.87 0.01

Max. Vx 9 -0.22 0.00 1.89
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Diagonal Max Tension 13 8.17 0.00 0.00
Max. Compression 13 -8.19 0.00 0.00
Max. Mx 17 1.61 0.13 0.01
Max. My 26 -2.61 0.11 -0.02
Max. Vy 17 0.06 0.13 0.01
Max. Vx 26 0.00 0.00 0.00
T12 50 - 40 Leg Max Tension 4 218.94 -1.80 -0.01
Max. Compression 6 -245.71 1.14 0.00
Max. Mx 10 -244.50 1.87 0.01
Max. My 3 -11.10 0.01 -1.89
Max. Vy 23 0.19 1.08 -0.00
Max. Vx 9 0.19 0.00 1.89
Diagonal Max Tension 13 8.59 0.00 0.00
Max. Compression 13 -8.69 0.00 0.00
Max. Mx 17 2.13 0.15 0.02
Max. My 26 -2.31 0.13 -0.02
Max. Vy 17 0.07 0.15 0.02
Max. Vx 26 0.00 0.00 0.00
T13 40-20 Leg Max Tension 4 243.98 -1.35 -0.01
Max. Compression 6 -274.92 1.55 0.01
Max. Mx 25 43.06 -3.49 -0.00
Max. My 3 -12.34 -0.05 -1.89
Max. Vy 25 0.52 -3.49 -0.00
Max. Vx 3 -0.21 -0.05 -1.89
Diagonal Max Tension 13 8.89 0.00 0.00
Max. Compression 13 -9.04 0.00 0.00
Max. Mx 17 1.26 0.17 -0.02
Max. My 15 293 0.15 -0.02
Max. Vy 17 0.07 0.15 0.02
Max. Vx 15 0.00 0.00 0.00
T14 20-10 Leg Max Tension 4 256.54 -1.43 -0.01
Max. Compression 6 -289.97 1.36 0.00
Max. Mx 19 -107.31 4.65 -0.01
Max. My 5 -13.15 -0.10 2.61
Max. Vy 25 -0.77 -3.49 -0.00
Max. Vx 3 0.28 -0.10 -2.61
Diagonal Max Tension 13 9.08 0.00 0.00
Max. Compression 13 -9.01 0.00 0.00
Max. Mx 17 0.02 0.24 -0.02
Max. My 20 -4.41 0.22 0.02
Max. Vy 17 0.08 0.24 -0.02
Max. Vx 20 -0.00 0.00 0.00
T15 10-0 Leg Max Tension 4 267.85 -1.51 -0.01
Max. Compression 6 -303.30 0.00 0.00
Max. Mx 19 -115.09 4.65 -0.01
Max. My 5 -13.45 -0.10 2.61
Max. Vy 19 0.47 4.65 -0.01
Max. Vx 5 0.36 -0.10 2.61
Diagonal Max Tension 13 9.39 0.00 0.00
Max. Compression 13 -9.59 0.00 0.00
Max. Mx 6 7.50 0.17 0.02
Max. My 16 4.99 0.13 -0.03
Max. Vy 18 0.08 0.14 0.03
Max. Vx 16 0.00 0.00 0.00

Maximum Reactions
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Location Condition Gov. Vertical Horizontal, X Horizontal, 7
Load K K K
Comb.
LegC Max. Vert 10 309.11 27.77 -15.98
Max. Hy 10 309.11 27.77 -15.98
Max. H, 4 -273.60 -24.77 14.26
Min. Vert 4 -273.60 -24.77 14.26
Min. Hy 4 -273.60 -24.77 14.26
Min. H, 10 309.11 27.71 -15.98
LegB Max. Vert 6 310.25 -27.71 -16.13
Max. Hy 12 -272.46 24.69 14.36
Max. H, 12 -272.46 24.69 14.36
Min. Vert 12 -272.46 24.69 14.36
Min. Hy 6 310.25 -27.71 -16.13
Min. H, 6 31025 -27.71 -16.13
Leg A Max. Vert 2 309.03 0.16 31.99
Max. Hy 11 14.10 3.17 1.15
Max. H, 2 309.03 0.16 31.99
Min. Vert 8 -272.82 -0.13 -28.56
Min. Hy 5 14.10 -3.14 1.15
Min. H, 8 -272.82 -0.13 -28.56
Tower Mast Reaction Summary
Load Vertical Shear, Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M.
K K kip-ft kip-ft kip-ft
Dead Only 42.31 0.00 0.00 0.13 -13.13 0.00
Dead+Wind 0 deg - No Ice 42.31 0.00 -51.17 -5874.61 -13.13 6.06
Dead+Wind 30 deg - No Ice 4231 24.87 -42.99 -4979.57 -2896.19 4.17
Dead+Wind 60 deg - No Ice 4231 42.62 -24.57 -2854.47 -4969.17 1.58
Dead+Wind 90 deg - No Ice 4231 49.71 -0.00 0.02 -5775.26 -1.32
Dead+Wind 120 deg - No Ice 4231 44.36 25.68 2947.73 -5109.47 -4.10
Dead+Wind 150 deg - No Ice 4231 24.84 43.06 4986.96 -2892.34 -5.49
Dead+Wind 180 deg - No Ice 4231 0.00 49.19 5715.13 -13.13 -5.66
Dead+Wind 210 deg - No Ice 4231 -24.84 43.06 4986.96 2866.07 -4.48
Dead+Wind 240 deg - No Ice 4231 -44.36 25.68 2947.73 5083.20 -1.95
Dead+Wind 270 deg - No Ice 4231 -49.71 -0.00 0.02 5748.99 1.32
Dead+Wind 300 deg - No Ice 4231 -42.62 -24.57 -2854.47 4942 .90 4.08
Dead+Wind 330 deg - No Ice 4231 -24.87 -42.99 -4979.57 2869.92 5.80
Dead+Ice+Temp 85.81 0.00 0.00 -2.79 -32.17 -0.00
Dead+Wind 0 deg+Ice+Temp 85.81 0.00 -14.87 -1713.38 -32.17 2.40
Dead+Wind 30 deg+tlcet+Temp 85.81 6.93 -11.98 -1397.98 -839.27 1.49
Dead+Wind 60 deg+lcet+Temp 85.81 11.70 -6.74 -791.78 -1401.01 0.41
Dead+Wind 90 deg+Ice+Temp 85.81 13.85 -0.00 -2.81 -1645.48 -0.71
Dead+Wind 120 deg+Ice+Temp 85.81 12.88 7.46 854.80 -1515.16 -1.82
Dead+Wind 150 deg+Ice+Temp 85.81 6.92 11.99 1394.00 -838.41 -2.20
Dead+Wind 180 deg+Ice+Temp 85.81 0.00 13.50 1576.50 -32.17 -2.09
Dead+Wind 210 deg+Ice+Temp 85.81 -6.92 11.99 1394.00 774.07 -1.56
Dead+Wind 240 deg+Ice+Temp 85.81 -12.88 7.46 854.80 1450.82 -0.57
Dead+Wind 270 deg+Ice+Temp 85.81 -13.85 -0.00 -2.81 1581.13 0.71
Dead+Wind 300 deg+Ice+Temp 85.81 -11.70 -6.74 -791.78 1336.67 1.68
Dead+Wind 330 deg+Ice+Temp 85.81 -6.93 -11.98 -1397.98 774.93 227
Dead+Wind 0 deg - Service 4231 0.00 -17.70 -2032.65 -13.13 2.10
Dead+Wind 30 deg - Service 4231 8.61 -14.87 -1722.95 -1010.73 1.44
Dead+Wind 60 deg - Service 4231 14.75 -8.50 -987.62 -1728.02 0.55
Dead+Wind 90 deg - Service 4231 17.20 -0.00 0.09 -2006.95 -0.46
Dead+Wind 120 deg - Service 4231 15.35 8.89 1020.06 -1776.57 -1.42
Dead+Wind 150 deg - Service 4231 8.59 14.90 1725.68 -1009.40 -1.90
Dead+Wind 180 deg - Service 4231 0.00 17.02 1977.64 -13.13 -1.96
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Load Vertical Shear, Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft
Dead+Wind 210 deg - Service 4231 -8.59 14.90 1725.68 983.13 -1.55
Dead+Wind 240 deg - Service 4231 -15.35 8.89 1020.06 1750.30 -0.68
Dead+Wind 270 deg - Service 4231 -17.20 -0.00 0.09 1980.68 0.46
Dead+Wind 300 deg - Service 4231 -14.75 -8.50 -987.62 1701.76 141
Dead+Wind 330 deg - Service 4231 -8.61 -14.87 -1722.95 984 .46 2.01
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 -42.31 0.00 0.00 4231 0.00 0.000%
2 0.00 -42.31 -51.17 0.00 4231 51.17 0.000%
3 24.87 -42.31 -42.99 -24.87 4231 42.99 0.000%
4 42.62 -42.31 -24.57 -42.62 4231 24.57 0.000%
5 49.71 -42.31 -0.00 -49.71 4231 0.00 0.000%
6 4436 -42.31 25.68 -44.36 4231 -25.68 0.000%
7 24.84 -42.31 43.06 -24.84 4231 -43.06 0.000%
8 0.00 -42.31 49.19 0.00 4231 -49.19 0.000%
9 -24.84 -42.31 43.06 24.84 4231 -43.06 0.000%
10 -44.36 -42.31 25.68 44.36 4231 -25.68 0.000%
11 -49.71 -42.31 -0.00 49.71 4231 0.00 0.000%
12 -42.62 -42.31 -24.57 42.62 4231 24.57 0.000%
13 -24.87 -42.31 -42.99 24.87 4231 42.99 0.000%
14 0.00 -85.81 0.00 0.00 85.81 0.00 0.000%
15 0.00 -85.81 -14.87 0.00 85.81 14.87 0.000%
16 6.93 -85.81 -11.98 -6.93 85.81 11.98 0.000%
17 11.70 -85.81 -6.74 -11.70 85.81 6.74 0.000%
18 13.85 -85.81 -0.00 -13.85 85.81 0.00 0.000%
19 12.88 -85.81 7.46 -12.88 85.81 -7.46 0.000%
20 6.92 -85.81 11.99 -6.92 85.81 -11.99 0.000%
21 0.00 -85.81 13.50 0.00 85.81 -13.50 0.000%
22 -6.92 -85.81 11.99 6.92 85.81 -11.99 0.000%
23 -12.88 -85.81 7.46 12.88 85.81 -7.46 0.000%
24 -13.85 -85.81 -0.00 13.85 85.81 0.00 0.000%
25 -11.70 -85.81 -6.74 11.70 85.81 6.74 0.000%
26 -6.93 -85.81 -11.98 6.93 85.81 11.98 0.000%
27 0.00 -42.31 -17.70 0.00 4231 17.70 0.000%
28 8.61 -42.31 -14.87 -8.61 4231 14.87 0.000%
29 14.75 -42.31 -8.50 -14.75 4231 8.50 0.000%
30 17.20 -42.31 -0.00 -17.20 4231 0.00 0.000%
31 15.35 -42.31 8.89 -15.35 4231 -8.89 0.000%
32 8.59 -42.31 14.90 -8.59 4231 -14.90 0.000%
33 0.00 -42.31 17.02 -0.00 4231 -17.02 0.000%
34 -8.59 -42.31 14.90 8.59 4231 -14.90 0.000%
35 -15.35 -42.31 8.89 15.35 4231 -8.89 0.000%
36 -17.20 -42.31 -0.00 17.20 4231 0.00 0.000%
37 -14.75 -42.31 -8.50 14.75 4231 8.50 0.000%
38 -8.61 -42.31 -14.87 8.61 4231 14.87 0.000%

Maximum Tower Deflections - Service Wind
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
T1 195 - 180 7.754 31 0.3760 0.0132
T2 180 - 160 6.576 31 0.3631 0.0114
T3 160 - 140 5.095 31 0.3257 0.0055
T4 140 - 120 3.783 31 0.2715 0.0021
T5 120 - 113.333 2.704 31 0.2200 0.0017
T6 113.333 - 106.667 2.391 31 0.2064 0.0018
T7 106.667 - 100 2.097 31 0.1924 0.0019
T8 100 - 80 1.825 31 0.1778 0.0020
T9 80-70 1.136 31 0.1281 0.0017
T10 70 - 60 0.868 31 0.1111 0.0015
TI11 60 - 50 0.641 31 0.0938 0.0014
T12 50-40 0.446 31 0.0763 0.0012
T13 40-20 0.291 31 0.0586 0.0010
T14 20-10 0.084 31 0.0232 0.0005
T15 10-0 0.028 35 0.0116 0.0003
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
195.00 Lightning Rod 31 7.754 0.3760 0.0132 125791
192.00 AIR 21 B2A/B4P w/ Mount Pipe 31 7517 0.3739 0.0130 125791
178.50 APXVTM14-C-120 w/Mount Pipe 31 6.460 0.3612 0.0111 41174
178.00 PDI151 31 6.422 0.3605 0.0110 40564
175.00 1900 MHz RRU 31 6.193 0.3561 0.0102 37953
161.00 (2) LPA-80063/4CF w/ Mount Pipe 31 5.166 0.3281 0.0058 29784
150.50 DC6-48-60-18-8F 31 4.445 0.3010 0.0034 22882
150.00 (3) AM-X-CD-14-65-00T w/ Mount 31 4412 0.2996 0.0033 22614
Pipe
138.00 Sinclair SD312HL 31 3.664 0.2659 0.0020 18872
102.00 RDH4518A 31 1.904 0.1824 0.0020 24771
101.00 Pipe Mount 31 1.864 0.1801 0.0020 25652
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. ° °
T1 195 - 180 22.358 6 1.0859 0.0381
T2 180 - 160 18.954 6 1.0481 0.0330
T3 160 - 140 14.681 6 0.9392 0.0160
T4 140 - 120 10.897 6 0.7823 0.0061
T5 120 - 113.333 7.791 6 0.6336 0.0049
T6 113.333 - 106.667 6.889 6 0.5944 0.0052
T7 106.667 - 100 6.040 6 0.5540 0.0056
T8 100 - 80 5.257 6 0.5119 0.0057
T9 80 - 70 3.273 6 0.3688 0.0049
T10 70 - 60 2.500 6 0.3199 0.0044
T11 60 - 50 1.848 6 0.2699 0.0040
T12 50-40 1.285 6 0.2197 0.0035
T13 40-20 0.838 6 0.1688 0.0029
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. ° °
T14 20-10 0.241 6 0.0668 0.0015
TI15 10-0 0.081 10 0.0333 0.0007
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb. in ° ° St
195.00 Lightning Rod 6 22.358 1.0859 0.0381 44109
192.00 AIR 21 B2A/B4P w/ Mount Pipe 6 21.671 1.0799 0.0375 44109
178.50 APXVTM14-C-120 w/Mount Pipe 6 18.620 1.0424 0.0320 14423
178.00 PD1151 6 18.510 1.0405 0.0317 14206
175.00 1900 MHz RRU 6 17.850 1.0276 0.0294 13273
161.00 (2) LPA-80063/4CF w/ Mount Pipe 6 14.884 0.9462 0.0168 10360
150.50 DC6-48-60-18-8F 6 12.807 0.8676 0.0098 7932
150.00 (3) AM-X-CD-14-65-00T w/ Mount 6 12.712 0.8636 0.0096 7838
Pipe
138.00 Sinclair SD312HL 6 10.556 0.7660 0.0056 6535
102.00 RDH4518A 6 5.485 0.5251 0.0057 8599
101.00 Pipe Mount 6 5.371 0.5186 0.0057 8907
Bolt Design Data
Section Elevation Component Bolt Bolt Size  Number  Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
St in Bolts Bolt K Allowable
K
T1 195 Diagonal A325X  0.6250 1 1.84 4.89 0375 ./ 1.333 Memsb;:;a]?lock
Top Girt A325X  0.6250 1 027 4.89 0056 ‘/ 1.333 Memsblferal?lock
T2 180 Diagonal A325X  0.6250 1 3.66 4.89 0749 ‘/ 1.333 Memsb;:;al?lock
Top Girt A325X  0.6250 1 0.25 4.89 0051 ./ 1.333 Memsb;:;a]?lock
T3 160 Diagonal A325X  0.6250 1 6.40 5.57 1148 ‘/ 1.333 Member Block
’ Shear
T4 140 Diagonal A325X  0.6250 1 6.72 6.80 0989 ‘/ 1.333 Member Bearing
T5 120 Diagonal A325X  0.6250 1 6.59 6.80 0970 ‘/ 1.333  Member Bearing
T6 113.333 Diagonal A325X  0.6250 1 6.57 6.80 0966 ./ 1.333  Member Bearing
T7 106.667 Diagonal A325X  0.6250 1 6.71 9.06 0740 ./ 1.333  Member Bearing
T8 100 Diagonal A325X  0.7500 1 7.03 6.80 1.034 ./ 1.333  Member Bearing
T9 80 Diagonal A325X  0.7500 1 7.90 9.06 0871 ‘/ 1.333  Member Bearing
T10 70 Diagonal A325X  0.7500 1 8.19 13.25 0618 ‘/ 1.333 Bolt Shear
T11 60 Diagonal A325X  0.7500 1 8.17 9.06 0901 ./ 1.333  Member Bearing
T12 50 Diagonal A325X  0.7500 1 8.69 13.25 0656 ./ 1.333 Bolt Shear
T13 40 Diagonal A325X  0.7500 1 8.89 9.06 0981 ./ 1.333  Member Bearing
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Section Elevation Component Bolt  Bolt Size  Number  Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
St in Bolts Bolt K Allowable
K
T14 20 Leg A572-50  1.5000 8 32.07 3791 0.846 ‘/ 1.333 Bolt Tension
Diagonal A325X  0.7500 1 9.08 9.06 1.002 ‘/ 1.333 Member Bearing
T15 10 Leg A572-50  1.5000 8 33.48 3791 0.883 ‘/ 1.333 Bolt Tension
Diagonal A325X  0.7500 1 9.39 9.06 1.036 ‘/ 1.333  Member Bearing
Compression Checks
Leg Design Data (Compression)
Section Elevation Size L L, Ky F, A Actual Allow. Ratio
No. P P, P
ft St ft ksi in’ K K P,
Tl 195 - 180 P2x.154 (2.38 OD) 15.00 5.00 76.2 19.756 1.0745 -8.92 21.23 0.420
K=1.00 ‘/
T2 180 - 160 P3x.216 (3.5 OD) 20.03 5.01 51.7 24.091 22285 -37.12 53.69 0.691
K=1.00 ‘/
T3 160 - 140 P3x.300 (3.50 OD) 20.03 5.01 529 23.894 3.0159 -79.76 72.06 1.107
K=1.00 ./
T4 140 - 120 P4x.337 (4.50 OD) 20.03 6.68 54.3 23.672 4.4074 -118.08 104.33 1.132
K=1.00 ‘/
T5 120 - 113.333 P5x.375 (5.5625 OD) 6.68 6.68 43.6 25.320 6.1114 -130.49 154.74 0.843
K=1.00 ‘/
T6 113.333 - P5x.375 (5.5625 OD) 6.68 6.68 43.6 25.320 6.1114 -142.12 154.74 0918
106.667 K=1.00 ./
T7 106.667 - 100 P5x.375 (5.5625 OD) 6.68 6.68 43.6 25.320 6.1114 -153.65 154.74 0.993
K=1.00 ‘/
T8 100 - 80 P6x.28 (6.625 OD) 20.03 6.68 35.7 26.422 5.5813 -186.63 147.47 1.266
K=1.00 ‘/
T9 80 - 70 P6x.432 (6.625 OD) 10.02 10.02 54.8 23.591 8.4049 -199.62 198.28 1.007
K=1.00 ./
T10 70 - 60 P6x.432 (6.625 OD) 10.02 10.02 54.8 23.591 8.4049 -215.60 198.28 1.087
K=1.00 ‘/
TI1 60 - 50 P8x.322 (8.625 OD) 10.02 10.02 40.9 25.703 8.3993 -230.76 215.89 1.069
K=1.00 ‘/
TI12 50 - 40 P8x.322 (8.625 OD) 10.02 10.02 40.9 25.703 8.3993 -245.71 215.89 1.138
K=1.00 ./
T13 40-20 P8x.322 (8.625 OD) 20.03 10.02 40.9 25.703 8.3993 -274.92 215.89 1.273
K=1.00 ‘/
Ti4 20-10 P8x.5 (8.625 OD) 10.02 10.02 41.8 25.582 12.7627  -289.97 326.50 0.888
K=1.00 ‘/
T15 10-0 P8x.5 (8.625 OD) 10.02 10.02 41.8 25.582 12.7627  -303.30 326.50 0.929
K=1.00 ./
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Diagonal Design Data (Compression)
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in’ K K P,
T1 195 - 180 L1 3/4x1 3/4x3/16 7.07 325 1152 10.966 0.6211 -1.90 6.81 0.279
K=1.01 V’
T2 180 - 160 L1 3/4x1 3/4x3/16 8.40 4.03 140.8 7.536 0.6211 -3.73 4.68 0.798
K=1.00 V’
T3 160 - 140 L2x2x3/16 10.08 4.87 148.3 6.789 0.7150 -6.25 485 1.288
K=1.00 ‘/
T4 140 - 120 L2 1/2x2 1/2x3/16 12.58 6.12 148.4 6.785 0.9020 -6.63 6.12 1.084
K=1.00 V’
TS 120 - 113.333 L2 1/2x2 1/2x3/16 13.15 6.35 154.0 6.294 0.9020 -6.58 5.68 1.160
K=1.00 V’
T6 113.333 - L2 1/2x2 1/2x3/16 13.73 6.64 161.1 5.756 0.9020 -6.61 5.19 1.273
106.667 K=1.00 V’
T7 106.667 - 100 L2 1/2x2 1/2x1/4 14.32 6.94 169.6 5.193 1.1900 -6.72 6.18 1.087
K=1.00 ‘/
T8 100 - 80 L3x3x3/16 16.11 7.79 156.8 6.070 1.0900 -7.01 6.62 1.059
K=1.00 V’
T9 80 -70 L3x3x1/4 18.45 9.05 183.4 4.440 1.4400 -7.99 6.39 1.250
K=1.00 V’
T10 70 - 60 L.3x3x3/8 19.30 947 193.6 3983 2.1100 -8.19 8.40 0.974
K=1.00 V’
T11 60 - 50 L3x3 1/2x1/4 20.16 9.81 186.5 4.293 1.5600 -8.19 6.70 1.222
K=1.00 V’
T12 50 -40 L3x3x3/8 21.03 10.25 209.5 3.404 2.1100 -8.69 7.18 1.210
K=1.00 V’
KL/R >200 (C) - 184
T13 40-20 L3 1/2x3 1/2x1/4 22.81 11.14 192.6 4.026 1.6900 -9.04 6.80 1.329
K=1.00
T14 20-10 L3 1/2x4x1/4 23.71 11.59 189.5 4.159 1.8100 -9.01 7.53 1.196
K=1.00 V’
T15 10-0 L4x4x1/4 24.62 12.05 181.8 4517 1.9400 -9.59 8.76 1.095
K=1.00
Top Girt Design Data (Compression)
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
St St ft ksi in’ K K P,
T1 195 - 180 L1 3/4x1 3/4x3/16 5.00 451 157.6 6.013 0.6211 -0.25 3.73 0.066
K=1.00 V’
T2 180 - 160 L1 3/4x1 3/4x3/16 5.00 451 157.6 6.013 0.6211 -0.24 3.73 0.065
K=1.00 V’

Tension Checks
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Leg Design Data (Tension)
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in’ K K P,
T1 195 - 180 P2x.154 (2.38 OD) 15.00 5.00 76.2 30.000 1.0745 7.04 32.24 0218
T2 180 - 160 P3x.216 (3.5 OD) 20.03 5.01 51.7 30.000 2.2285 30.30 66.85 0.453
T3 160 - 140 P3x.300 (3.50 OD) 20.03 5.01 529 30.000 3.0159 69.22 90.48 0.765
T4 140 - 120 P4x.337 (4.50 OD) 20.03 6.68 543 30.000 44074 105.07 132.22 0.795
T5 120 - 113.333 P5x.375 (5.5625 OD) 6.68 6.68 43.6 30.000 6.1114 116.50 183.34 0.635
T6 113.333 - P5x.375 (5.5625 OD) 6.68 6.68 43.6 30.000 6.1114 127.20 183.34 0.694
106.667 ‘/
T7 106.667 - 100 P5x.375 (5.5625 OD) 6.68 6.68 43.6 30.000 6.1114 137.67 183.34 0.751
T8 100 - 80 P6x.28 (6.625 OD) 20.03 6.68 35.7 30.000 5.5813 167.35 167.44 0.999
T9 80 -70 P6x.432 (6.625 OD) 10.02 10.02 54.8 30.000 8.4049 178.94 252.15 0.710
T10 70 - 60 P6x.432 (6.625 OD) 10.02 10.02 54.8 30.000 8.4049 192.84 252.15 0.765
T11 60 - 50 P8x.322 (8.625 OD) 10.02 10.02 40.9 30.000 8.3993 205.97 251.98 0.817
T12 50 -40 P8x.322 (8.625 OD) 10.02 10.02 40.9 30.000 8.3993 218.94 251.98 0.869
T13 40-20 P8x.322 (8.625 OD) 20.03 10.02 40.9 30.000 8.3993 24398 251.98 0.968
T14 20-10 P8x.5 (8.625 OD) 10.02 10.02 41.8 30.000 12.7627 256.54 382.88 0.670
T15 10-0 P8x.5 (8.625 OD) 10.02 10.02 41.8 30.000 12.7627 267.85 382.88 0.700
Diagonal Design Data (Tension)
Section Elevation Size L L, Klr F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in’ K K P,
T1 195 - 180 L1 3/4x1 3/4x3/16 7.07 3.25 75.9 29.000 0.3604 1.84 10.45 0.176
T2 180 - 160 L1 3/4x1 3/4x3/16 8.40 4.03 93.3 29.000 0.3604 3.66 10.45 0.351
T3 160 - 140 L2x2x3/16 9.65 4.66 93.4 29.000 0.4308 6.40 12.49 0.512
T4 140 - 120 L2 1/2x2 1/2x3/16 11.47 5.57 88.2 29.000 0.5710 6.72 16.56 0.406
T5 120 - 113.333 L2 1/2x2 1/2x3/16 13.15 6.35 100.3 29.000 0.5710 6.59 16.56 0.398
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Section Elevation Size L L, Klr F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in’ K K P,
T6 113.333 - L2 1/2x2 1/2x3/16 13.73 6.64 104.7 29.000 0.5710 6.57 16.56 0.397
106.667 ‘/'
T7 106.667 - 100 L2 1/2x2 1/2x1/4 14.32 6.94 110.5 29.000 0.7519 6.71 21.80 0.308
T8 100 - 80 L3x3x3/16 16.11 7.79 101.4 29.000 0.6945 7.03 20.14 0.349
T9 80 - 70 L3x3x1/4 18.45 9.05 118.6 29.000 0.9159 7.90 26.56 0.297
T10 70 - 60 L3x3x3/8 19.30 9.47 126.4 29.000 1.3364 8.16 38.76 0.210
TI1 60 - 50 L3x3 1/2x1/4 20.16 9.81 130.8 29.000 1.0059 8.17 29.17 0.280
TI2 50 - 40 L3x3x3/8 21.03 10.25 136.6 29.000 1.3364 8.59 38.76 0.222
T13 40-20 L3 1/2x3 1/2x1/4 22.81 11.14 1242 29.000 1.1034 8.89 32.00 0.278
Ti4 20-10 L3 1/2x4x1/4 23.71 11.59 131.1 29.000 1.1934 9.08 34.61 0.262
TI5 10-0 L4x4x1/4 24.62 12.05 117.0 29.000 1.2909 9.39 37.44 0.251
Top Girt Design Data (Tension)
Section Elevation Size L L, Klr F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in’ K K P,
T1 195 - 180 L1 3/4x1 3/4x3/16 5.00 451 107.3 29.000 0.3604 0.27 10.45 0.026
T2 180 - 160 L1 3/4x1 3/4x3/16 5.00 451 107.3 29.000 0.3604 0.25 10.45 0.024
Section Capacity Table
Section Elevation Component Size Critical P SE*P ajion % Pass
No. ft Type Element K K Capacity Fail
T1 195 - 180 Leg P2x.154 (2.38 OD) 1 -8.92 28.30 315 Pass
T2 180 - 160 Leg P3x.216 (3.5 OD) 25 -37.12 71.56 519 Pass
T3 160 - 140 Leg P3x.300 (3.50 OD) 56 -79.76 96.06 83.0 Pass
T4 140 - 120 Leg P4x.337 (4.50 OD) 83 -118.08 139.08 84.9 Pass
T5 120 - 113.333 Leg P5x.375 (5.5625 OD) 104 -130.49 206.27 63.3 Pass
T6 113.333 - Leg P5x.375 (5.5625 OD) 113 -142.12 206.27 68.9 Pass
106.667
T7 106.667 - 100 Leg P5x.375 (5.5625 OD) 122 -153.65 206.27 74.5 Pass
T8 100 - 80 Leg P6x.28 (6.625 OD) 131 -186.63 196.58 94.9 Pass
T9 80 - 70 Leg P6x.432 (6.625 OD) 152 -199.62 264.31 75.5 Pass
T10 70 - 60 Leg P6x.432 (6.625 OD) 161 -215.60 264.31 81.6 Pass
T11 60 - 50 Leg P8x.322 (8.625 OD) 170 -230.76 287.78 80.2 Pass
TI12 50-40 Leg P8x.322 (8.625 OD) 179 -245.71 287.78 85.4 Pass
T13 40-20 Leg P8x.322 (8.625 OD) 188 -274.92 287.78 95.5 Pass
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Section Elevation Component Size Critical P SE*P ajion % Pass
No. St Type Element K K Capacity Fail
T14 20-10 Leg P8x.5 (8.625 OD) 203 -289.97 435.22 66.6 Pass
T15 10-0 Leg P8x.5 (8.625 OD) 212 -303.30 43522 69.7 Pass
Tl 195 - 180 Diagonal L1 3/4x1 3/4x3/16 11 -1.90 9.08 21.0 Pass
28.1 (b)
T2 180 - 160 Diagonal L1 3/4x1 3/4x3/16 35 -3.73 6.24 59.9 Pass
T3 160 - 140 Diagonal L2x2x3/16 62 -6.25 6.47 96.7 Pass
T4 140 - 120 Diagonal L2 1/2x2 1/2x3/16 90 -6.63 8.16 81.3 Pass
T5 120 - 113.333 Diagonal L2 1/2x2 1/2x3/16 111 -6.58 7.57 87.0 Pass
T6 113.333 - Diagonal L2 1/2x2 1/2x3/16 120 -6.61 6.92 95.5 Pass
106.667
T7 106.667 - 100 Diagonal L2 1/2x2 1/2x1/4 129 -6.72 8.24 81.5 Pass
T8 100 - 80 Diagonal L3x3x3/16 136 -7.01 8.82 79.4 Pass
T9 80-70 Diagonal L3x3x1/4 157 -7.99 8.52 93.8 Pass
T10 70 - 60 Diagonal L3x3x3/8 166 -8.19 11.20 73.1 Pass
T11 60 - 50 Diagonal L3x3 1/2x1/4 175 -8.19 8.93 91.7 Pass
T12 50-40 Diagonal L3x3x3/8 184 -8.69 9.57 90.8 Pass
T13 40-20 Diagonal L3 1/2x3 1/2x1/4 193 -9.04 9.07 99.7 Pass
T14 20-10 Diagonal L3 1/2x4x1/4 208 -9.01 10.03 89.8 Pass
T15 10-0 Diagonal L4x4x1/4 217 -9.59 11.68 82.1 Pass
Tl 195 - 180 Top Girt L1 3/4x1 3/4x3/16 5 -0.25 498 49 Pass
T2 180 - 160 Top Girt L1 3/4x1 3/4x3/16 29 -0.24 498 49 Pass
Summary
Leg (T13) 95.5 Pass
Diagonal 99.7 Pass
(T13)
Top Girt 49 Pass
(T1)
Bolt Checks ~ 86.1 Pass
RATING = 99.7 Pass

Program Version 6.1.4.1 - 12/17/2013 File://fdh-server/Projects/2015 Effective - Client Jobs/SBANET_SBA Network Services, Inc/CT/CT01879-S_Clinton
4/15BZTI1400-MODSOO_VZW/R.1/Analysis/PassingTower/CT01879-S-02_Clinton 4 CT_Verizon_11-20-2015_SA with mods (R1).eri



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

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

Site Data

Maximum Shaft Superimposed Forces

BU#:
Site Name:
App #:

TIA Revision: G
Max. Factored Shaft Mu: 575.6 |[ft-kips (* Note)
Max. Factored Shaft Pu: 274 kips

Max Axial Force Type:| Tension

Loads Already Factored

For M (WL) 1.3

For P (DL) 1.3

<----Disregard
<----Disregard

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

Load Factor Shaft Factored Loads

1.00 Mu:| 575.6 |ft-kips

Pier Properties

1.00 Pu: 274 kips

Concrete:
Concrete Area =

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

Bar Diameter =
Bar Area =

As Total=
A s/ Aconc, Rho:

Pier Diameter :ft

Vertical Bar Size :

40715 in?
3.00 [in
4
533 ft
64.00 in
1.00 in
0.79 in®

Number of Bars =

2212 in?
0.0054 0.54%

Material Properties

ACI 10.5, ACI 21.10.4, and IBC 1810.

Min As for Flexural, Tension Controlled, Shafts:

3)*(Sart(f'c)/Fy:
200/ Fy:

Minimum Rho Check:
Actual Req'd Min. Rho:
Provided Rho:

0.0027
0.0033

0.33% |Flexural

0.54% |OK

Max Pu = (¢=0.65) Pn.
Pn per ACI 318 (10-2)

Ref. Shaft Max Axial Capacities, & Max(Pn or Tn):

6059.63 [Kkips

at Mu=(¢$=0.65)Mn=

3162.85 |ft-kips

Max Tu, (¢=0.9) Tn =

1194.48 |Kips

at Mu=¢=(0.90)Mn=

0.00 |[ft-kips

Drilled_Shaft_ Moment_Capacity, DSMC, Version 1.1 - Effective 04/01/ 2010

Concrete Comp. strength, f'c = 3000 psi
Reinforcement yield strength, Fy = 60 ksi
Reinforcing Modulus of Elasticity, E = 29000 ksi
Reinforcement yield strain = 0.00207
Limiting compressive strain =| 0.003 |
ACI 318 Code
Select Analysis ACI Code=| 2005 |
Seismic Properties
Seismic Design Category :| B |
Seismic Risk = Low
Solve <-- Press Upon Completing All Input
(Run)
Results:

Governing Orientation Case: 2

/
\\. ‘ //
: \\.\ ’
N s
N _ //

Case l Case 2
Dist. From Edge to Neutral Axis: 9.03 in
Extreme Steel Strain, et: 0.0195
et > 0.0050, Tension Controlled
Reduction Factor,®: 0.900

Output Note: Negative Pu=Tension
For Axial Compression, ¢ Pn = Pu: -274.00 kips
Drilled Shaft Moment Capacity, eMn: 2352.05 ft-kips
Drilled Shaft Superimposed Mu: 575.60 ft-kips

[ (Mu/@Mn, Drilled Shaft Flexure CSR: | 24.5% |

Analysis Date: 9/24/2015



Self Support Tower Caisson Foundation Analysis

F
Uplift (Per Leg) (k) 274

| Code (F or G)
l

Comp. (Per Leg) (k)

| 310 |

Caisson Properties

Diameter (ft) 6.0
Overall Length (ft) 51.5
Height Above Grade (ft) 0.5
y Unit Weight of Conc. (kcf) 0.150
Foundation Modified? No

Type of Soil Parameter Input

Soil Properties

Caisson Capacities Per FDH Geo

Frost Depth (ft) 3.33
Water Table Level (ft) 5
Number of Soil Layers Below Grade 0
Ult. Tip Bearing Pressure (ksf) 12.55
Net or Gross Bearing? Net

FDH Geo Skin Friction Resistance

Ult. Uplift Resistance (k) 727.00
Ult. Comp. Skin Friction Resistance (k) 969.00
y Recommended Unit Weight of Soil (kcf) 0.105

. _Gade | - | o [ o | o [ 000 | 000 [ 000 |

Soil Profile

Input Parameter Checks

Last Soil Layer Depth @ Caisson Tip OK
Moist Soil Unit Weights Used OK
Only ®/Cu Input or Skin Friction Input OK

Uplift Resistance

Input

Output
Input Error

Normal Soils Inputs

FDH Geo Inputs

Weight of Conc. (k) 137.3
Soil Type in Neglected Layer S
Top Soil Neglected (ft) 3.33
Ult. Skin Friction Resistance (k) 727.0
Ult. Modification Resistance (k) —
Total Allowable Uplift Resistance (k) 473.3
Capacity (%) | 57.9% | Sufficient |
Weight of Conc. (k) 65.5
Soil Type Neglected at Top (C or S) S
Top Soil Neglected (ft) 3.33
Soil Type Neglected at Bottom (C or S) Do Not Neglect
Bottom Soil Neglected (ft) 0
Ult. Skin Friction Resistance (k) 969.0
Ult. Tip Bearing Resistance (k) 354.8
Ult. Modification Resistance (k) —
Total Allow. Compressive Resistance (k) 661.9
Capacity (%) | 56.7% | Sufficient |
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FDH Engi neeri ng

]

*

* CAI SSON - Pier Foundations Analysis and Design -
*

*

Copyri ght Power Line Systems, Inc. 1993-2010 *
*

]

Project Title: Clinton 4 CT, CT1879-S-02
Proj ect Notes: 15BYPZ1400 (R1)
Cal cul ati on Method: Full 8CD

xxxxxxs | NPUT DATA

Pier Properties

Di anmet er Di stance Concrete St eel
of Top of Pier Strength Yield

above Ground Strength

(ft) (ft) (ksi) (ksi)

6. 00 0. 50 3.00 60. 00

Soi | Properties

KP

770
882
000
255
000
255
255
599
124

For ce

(ki ps)

0. 00

0. 00
223.00
287. 26
359.91
463. 89
495. 18
872.05
-426. 30
-1101. 21
-161. 29

Shear

Saf ety Factor)

(ki ps)

Monent
(wi thout Safety Factor)
(ft-k)

Layer Type Thi ckness Depth at Top Density (o] KP
of Layer
(ft) (ft) (I'bs/ft"3) (psf)
1 d ay 5.00 0. 00 110.0
2 d ay 5.00 5.00 47.6
3 Sand 5.00 10. 00 42.6 2.770
4 Sand 5.00 15. 00 42.6 2.882
5 Sand 5.00 20. 00 47.6 3. 000
6 Sand 5.00 25.00 52.6 3.255
7 Sand 5.00 30. 00 47.6 3. 000
8 Sand 10. 00 35.00 52.6 3. 255
9 Sand 5.00 45. 00 72.6 4.599
10 Sand 2.00 50. 00 52.6 3.124
Desi gn (Factored) Loads at Top of Pier
Monent Axi al Shear Addi tional Safety
Load Load Fact or Agai nst
Soi |l Failure
(ft-k) (kips) (ki ps)
0.0 0.0 29.00 34.91
*kkkkkkk R E S U L T S
Cal cul ated Pier Properties
Length Wi ght Pressure Pressure Tot al
Due To Due To End- Beari ng
) Axi al Load Wei ght Pressure
(ft) (ki ps) (psf) (psf) (psf)
51. 500 218. 419 0.0 7725.0 7725.0
U timte Resisting Forces Along Pier
Type Di stance of Top of Layer Thi ckness Density CcuU
to Top of Pier
(ft) (ft) (I'bs/ft"3) (psf)
d ay 0.50 5. 00 110.0
d ay 5.50 5. 00 47. 6
Sand 10. 50 5. 00 42. 6 2.
Sand 15. 50 5. 00 42. 6 2.
Sand 20.50 5. 00 47.6 3.
Sand 25.50 5. 00 52.6 3.
Sand 30. 50 5. 00 47.6 3.
Sand 35.50 6. 97 52.6 3.
Sand 42. 47 3.03 52.6 3.
Sand 45. 50 5. 00 72.6 4.
Sand 50. 50 1.00 52.6 3.
Shear and Monments Al ong Pier
Di st ance bel ow Shear Morent
Top of Pier (with Safety Factor) (with Safety Factor) (wi t hout
(ft) (ki ps) (ft-k)
0. 00 1012.5 13.0

FDH Engi neeri ng
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