RO bi nson "‘.gi“" CO Ie KENNETH C. BALDWIN

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

Direct (860) 275-8345

Also admitted in Massachusetts

December 13, 2018

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

10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
880 Post Road East, Westport, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco™) currently maintains twelve (12)
antennas at the 160-foot level on the existing 180-foot Connecticut State Police tower at 880 Post
Road East in Westport, Connecticut (the “Property”). The tower and underlying property are
owned by the State of Connecticut. The Council approved Cellco’s use of the existing tower in
1990. Cellco now intends to replace six (6) of its existing antennas with three (3) model JAHH-
65B-R3B, 700/2100 MHz antennas and three (3) model JAHH-65B-R3B, 850/1900 MHz
antennas, all at the same level on the tower. Cellco also intends to remove three (3) remote radio
heads (“RRHs”) and install nine (9) new 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 James Marpe, Westport’s First
Selectman, Mary Young, Westport’s Planning & Zoning Director; and the State of Connecticut,
the owner of the Property.

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

1. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s replacement antennas and RRHs will be installed at the 160-foot level
of the 180-foot tower.
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2 The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

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

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

6. The tower and its foundation, with certain modifications, can support Cellco’s
proposed modifications. (See Detailed Structural Analysis and Evaluation prepared by AECOM
included in Attachment 3).

A copy of the parcel map and owner information for the Property is included in
Attachment 4. A Certificate of Mailing verifying that this filing was sent to municipal officials
and the owner of the Property is included in Attachment 5.

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,
Enclosures
Copy to:

/Kcnn th C. Baldwin
James Marpe, First Selectman

Mary Young, Planning & Zoning Director
State of Connecticut
Tim Parks



ATTACHMENT 1



JAHH-65B-R3B

Electrical Specifications

Frequency Band, MHz

Gain, dBi

Beamwidth, Horizontal, degrees
Beamwidth, Vertical, degrees
Beam Tilt, degrees

USLS (First Lobe), dB
Front-to-Back Ratio at 180°, dB
Isolation, dB

Isolation, Intersystem, dB
VSWR | Return Loss, dB

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

Input Power per Port at 50°C,
maximum, watts

Polarization
Impedance

8-port sector antenna, 2x 698-787, 2x 824-894 and 4x 1695-2360 MHz,
65° HPBW, 3x RET and low bands have diplexers. Internal SBT's on first LB
(Port 1) and first HB(Port 5).

e [nternal SBT on low and high band allow remote RET control from the radio over the RF jumper cable

e One RET for 700MHz, one RET for 850MHz, and one RET for both high bands to ensure same tilt level
for 4x Rx or 4x MIMO

e Internal filter on low band and interleaved dipole technology providing for attractive, low wind load

mechanical package

e Separate RS-485 RET input/output for low and high band

698-787
14.5
67
124
2-14
18
32
25
30
15(14.0
-153

200

+45°
50 ohm

Electrical Specifications, BASTA*

Frequency Band, MHz

Gain by all Beam Tilts, average, dBi
Gain by all Beam Tilts Tolerance,
dB

Gain by Beam Tilt, average, dBi

Beamwidth, Horizontal Tolerance,
degrees

Beamwidth, Vertical Tolerance,
degrees

USLS, beampeak to 20° above
beampeak, dB

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

CPR at Boresight, dB

CPR at Sector, dB

698-787
14.3
+0.3

2°] 14,3

8°|14.3

14 © | 14,3

+1.2

+0.9

18

25

22
I

824-894
15.8
65
10.5
2-14
18
34
25
30
1.5]14.0
-153

200

+45°
50 ochm

824-894
14,9
+0.5

2°|15.0

8°] 14,9

14 ° | 15.4

+1.4

+0.5

17

24

23
12

1695-1880
18.0
63
5.7
0-10
20
31
25
30
1.5]14.0
-153

300

+45°
50 ohm

1695-1880
17.6
+0.6

0°]17.2
5°]17.6
10°]17.6

+4

+0.3

17

26

20
11

1850-1990
184
63
52
0-10
20
35
25
30
15(14.0
-153

300

+45°
50 ohm

1850-1990
18.1
+04

0°]17.6
5°|18.2

10 °] 18.2

+2.4

+0.2

18

29

21
1"

1920-2200
18.5
65
4.9
0-10
21
36
25
30
1.5]14.0
-153

300

+45°
50 ohm

1920-2200
18.2
+0.5

0°]17.7
5°]18.3

10 ° | 18.3

+2.9

+0.3

19

27

21
11

2300-2360
18.8
68
44
0-10
23
38
25
30
1.5[14.0
-153

250

+45°
50 ohm

2300-2360
18.5
+0.6

0°]17.9
5°| 18.7
10°| 18.7

+2.7

+0.1

18

29

24
8

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

©2018 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks,

respectively, of CommScope.All specificatians are subject to change without notice. See www.commscope.com for the
most current information. Revised: February 12, 2018
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JAHH-65B-R3B

Array Layout

JAHH-65A-R3B JAHH-65B-R3B JAHH-65C-R3B

Array Freq Conns sIII'IT AISG RET UID
MH (SRET)
TOP RI lsox-ﬂzii{ 1-2 | ANXXXNNXXXXXXNXXXN]
R2 §24-894 34 2 ANAXXARXXXNXANNXXND
R2 Y1 1695-2360 5-6 3 ANXAXXAXXXXXXNNXNNNS
Y2 | 1695-2360 | 78
Left Right
Bottom
View from the front of the antenna
(Sizes of colored boxes are not true
depictions of array sizes)
General Specifications
Operating Frequency Band 1695 — 2360 MHz | 698 — 787 MHz | 824 — 894 MHz
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JAHH-65B-R3B

Antenna Type Sector
Band Multiband
Performance Note QOutdoor usage

Mechanical Specifications

RF Connector Quantity, total 8

RF Connector Quantity, low band 4

RF Connector Quantity, high band 4

RF Connector Interface 4.3-10 Female

Color Light gray

Grounding Type RF connector body grounded to reflector and mounting bracket

Radiator Material Aluminum | Low loss circuit board

Radome Material Fiberglass, UV resistant

Reflector Material Aluminum

RF Connector Location Bottom

Wind Loading, frontal 301.0 N @ 150 km/h
67.7 Iof @ 150 km/h

Wind Loading, lateral 254.0 N @ 150 km/h
57.1 Ibf @ 150 km/h

Wind Loading, maximum 638.0 N @ 150 km/h
143.4 |bf @ 150 kmvh

Wind Speed, maximum 241 km/h | 150 mph

Dimensions

Length 1828.0mm | 72.0in

Width 350.0mm | 13.8in

Depth 2080 mm | 82in

Net Weight, without mounting kit 287kg | 6331b

Remote Electrical Tilt (RET) Information

Input Voltage 10-30 Vdc

Internal Bias Tee Port 1 | Port5

Internal RET High band (1) | Low band (2)
Power Consumption, idle state, maximum 2W

Power Consumption, normal conditions, maximum 13 W

Protocol 3GPP/AISG 2.0 (Single RET)
RET Interface 8-pin DIN Female | 8-pin DIN Male
RET Interface, quantity 2 female | 2 male

Packed Dimensions

page 4 of 5
October 12, 2018

©2018 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks,

respectively, of CommScope.All specifications are subject to change without notice. See www.commscope.com for the COM MSCGPE’
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JAHH-65B-R3B

Length 19750 mm | 77.8in
Width 456.0 mm | 18.0in
Depth 357.0mm | 14.1in
Shipping Weight 42.0kg | 9261b

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

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

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

®®

Included Products

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

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance
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ALCATEL-LUCENT B13 RRH4A4XS(

Alcatel-Lucent B13 Remote Radio Head 4x30-4R is the newest addition of Remote Radio
Head to the extended product line of Alcatel-Lucent’s distributed Base Station solutions,
aimed at facilitating smooth RF site acquisition and related civil engineering.

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

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

The Alcatel-Lucent B13 RRH4x30-4R is a near zero-footprint solution and
operates noise free, simplifying negotiations with site property owners and
minimizing environmental impacts.

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

FEATURES
. Supporting LTE in 700 MHz band (700U, 3GPP band 13)
e  LTE 2Tx or 4Tx MIMO (SW switchable)
. Output power: Up to 2x60W or 4x30W
e 10MHz LTE carrier with 4Rx Diversity
e  Convection-cooled (fan-less)
° Supports AISG 2.0 ALD devices (RET, TMA) through RS485 or RF ports

BENEFITS —
¢  Compact to reduce additional footprint when adding LTE in 700U band i i 4x30Wv:Jnrth R
. MIMO scheme operation selection (2Tx or 4Tx) by software only X K 2x60W with 2T4R

. - X X
«  Improves downlink spectral efficiency through MIMO4 . - X Xl can be switched between
® Increases LTE coverage thanks to 4Rx diversity capability and best in class Rx sensitivity XY modes via SW w/o site
o visit

Flexible mounting options: Pole or Wall

secsscscsssccnsenssssssscssscsscesssssccssccscssscssessecAlCatel-Lucent @



TECHNICAL SPECIFICATIONS

U700 (C) (3GPP bands 13):
DL; 746 - 756 MHz /"UL: 777 « 787 MHz
I-‘iitith’ié!i-e-:i LTE carrle .ramumwwm)

2xB80W or H30W (by SW)
2.dBtyp. (<25 dB max) — 2 or 4 way Rx diversity
550 x 305 x 230 {21.6" x 12.0" x 9°) (with solar shleid)
38 {with solar shield)
26 (57.2) (with solar shield)
'550W typlcal @100% RF koad  ( In 2Tx or 4TX mode)
-40°C {-40°F) /+55°C {+131°F)
P65
Frontal: <268N / Lateral : <150N
4 ports 7/16 DIN female (50 ohms)
2 CPRI ports (HW ready for Rate7, 9.8 Gbps)
SFP single mode dual fiber
Tntegrated Smart; Bias Tees (x2) )
4 external alarms (1 connector) — 4 RF Tx & 4 RF Rx monitor ports - 1 DC connector (2 pins)
Pole and wall mounting
3GPP 36.141 / 3GPP 36.113 / GR-1089-CORE / GR-3108-CORE / UL 60950-1 ] FEC Part 27

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 i i ined herein,
Capyright © 2014 Alcatel-Lucent. All Rlghts Reserved
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SAMSUNG

Dual-Band Radio Unit

AWS/PCS (B66/B2)
RFVO01U-D1A

Samsung’s RFV01U-D1A is a compact remote Radio Unit (RU) designed for deployments
that require flexibility in installation and rapid onlining, without compromising on coverage,

capacity or operational expenses.

Features and Benefits

Dual-band support for broad frequency coverage
Minimal footprint reduces site costs

Rapid, easy installation

Flexibly deployable in any location

Remote RF monitoring capability

Convection cooled, silent operation

o Built-in Broadcast Auxiliary Services (BAS) filter
ensures compliant AWS operation without impacting
footprint

L]

The RFV01U-D1A RU targets dual-band support across Band
66 (AWS) and Band 2 (PCS), making it an ideal product for
broad coverage footprints across multiple common mid-range
frequencies.

The RU handles all Radio Frequency (RF) processing in a
single, compact unit, and is designed to interface via CPRI
with Samsung’s CDU baseband offerings, in both distributed-
and central-RAN configurations.

In addition to its minimal footprint and ease of installation,
the RU is also designed to reduce cost of ownership through
its integrated spectrum analyzer, which allows for remote RF
monitoring, greatly reducing the need for on-site maintenance
visits.

Key Technical Specifications

Duplex Type: FDD
Operating Frequencies:
B66: DL(2,110-2,180MHz)/UL(1,710-1,780MHz)
B2: DL(1,930-1,990MHz)/UL(1,850-1,910MHz)
Instantaneous Bandwidth:
70MHz(B66) + 60MHz(B2)
RF Chain: 4T4R/2T4R/2T2R
Output Power: Total 320W
DU-RU Interface: CPRI (10Gbps)
Dimensions: 380 x 380 x 255mm (36.8L)
Weight: 38.3kg
Input Power; -48V DC
Operating Temp.: -40 - 55°(w/o solar load)
Cooling: Natural convection
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> Aluminum corrugated armor with outstanding banding

Soiu’{i%ri,h3-5,;;?;"’:5ingie-i-\ﬂ_o_de Fiber

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

It was developed to reduce installation complexity and costs at Cellular sites. HYBRIFLEX
allows mobile operators deploying an RRH architecture to standardize the RRH
installation process and eliminate the need for and cost of cable grounding. HYBRIFLEX
combines optical fiber (multi-mode or single-mode) and power in a single corrugatad
cable. It eliminates the need for junction boxes and can connect multiple RRHs with a
single feeder. Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable.
Both pre-connectorized and on-site options are avallable.

= __—n"i'l'li 135

installation time and snables mechanical proteciion and shielding

2 Sarne accessories as 1 5/8" coaxial cable

> Quter conductor grounding - Eliminates typical grounding raguirements and savas o

installaiion £osis

a

o

Q

Lightweight solution and compact design = Decresses tower loading
Robust cabling ~ Eliminaiss need foy expensive cable tays and ducts
Instaliation of tight bundled fiber optic cable pairs directly to the RRH - Reducas CAPEX

and wind Inad by eliminating nead for interconnection

o

Optical fiber and power cables housed in single corrugated cable ~ Saves TAPEX by
standarclizing RRH zabie instailation and reducing installation reguirsmanis

Outdoor polyethylene jacket = Ensuras long-lasiing cakie proiection

characteristics = minimizzs

H

Quter Conductor Armor.  Corrugated Aluminum [rm i) 46.511.83)
Jacket: Polyethylene, PE [rrm ()] 50.31(1.98
UV-Protection Indindual and External Jacket Yes
Waight, Approximate kaim (Ibfu] 19(1.30)
Minimum Bending Radius, Single Bending mm (in)} 200 (8)
Mimimum Bending Radius, Repeated Bending mm {in}] 500 120
Recarnmended/Maximum Clamp Spacing m (fg] 10/12(3.25/74.0)
DC-Resistance Outer Concluctor Armor [k (QU1000F)] 068 (0.205)
DC-Resistance Power Cable, 8 dmm!BAWG5) [EVEm [CY1000f0] 2.1 (0.307)
Version Single-mods OM3
Quantity, Fiber Count 16 (8 pairs)
Core/Clad LirTi] 500125
Primary Coating (Acrylates um 245
Buffer Diametar, Nominal um 900
Secondary Protection, Jacke:, Morminal mm fin}] 2.010.08)
Minimum Bending Radius mm N 104 {d 1)
insartion Loss @ wavelengin 850nm dB/km 30
Inservon Loss @ wavelength 1310nm dBrkm 1.0

UL34-VO UL1E6R

Standards {iMests or excaeds)

RorHS Comphant

e =Pl
RFS The T

_— | -
t 51 httod Ay rfsrroyld.com

27112

Size {Power) fmm (AWG)] 84(8)
Quantity, Wire Count (Power) 16 (8 pairs)
Size {Alarm) [mm (AWG] 05118
Quaniity, Wire Courit (Alarm) 4 (2 pairs
Tyge UV protecied
Stranicls 19
Primary Jacket Diameter, Nominial [rmm {iny] £81(0.27)
Standards (Mests or exceeds) WFBA 130, ICEA S-95-652

UL Type XhHW-2, UL 44

UL-LS Limrted Smoke, UL V-1

£E-335 (1974, |EEE1202/F74
5 Compliant
PSR ] SR TN
Installation Ternperature [*C (°FR)] -40 10 +65 (40 i0149)
Operation Temperature "C "R -40 g #55 (-d0 o 149)
7 7his data 15 provisional and subject Lo zhange e e .
HB132-1-08U8-32J98 |

Qptical cable (pair)
with an internal jacket

Aluminum OC

Alarm cable with

' Powver cable with
an internal jacket

an internal jacket

Radio Fraguency Sysiems
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Verizon Wireless

500 Enterprise Drive,

DETAILED STRUCTURAL
ANALYSIS AND EVALUATION OF
AN EXISTING 180" SELF
SUPPORTING LATTICE TOWER
AND FOUNDATION FOR
PROPOSED ANTENNA
ARRANGEMENT

veri ONvireless

Site Name: CT State Police Tower

Site Address: 880 Post Road East
Westport, Connecticut
CSP Tower # 32

VZ5-220
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Westport, CT



VZ5-220

EXECUTIVE SUMMARY

This report summarizes the structural analysis of the 180’ self-supporting lattice tower located at
880 Post Road East in Westport, Connecticut.

The structural analysis was conducted in accordance with the 2018 Connecticut State Building
Code which includes the TIA-222-G' Standard, 2015 International Building Code, the 2018
Connecticut State Building Code Amendments, the AISC? Load Resistance Factor Design (LRFD),
the ASCE 7° design Code, and the Connecticut State Police Requirements which include the
TIA/EIA-222-F*.

The antenna loading considered in the analysis consists of all the existing antennas, transmission
lines and ancillary items as outlined in the Introduction Section of this report.

The proposed Verizon Wireless (VZW) antenna modifications are listed below:

Antennas and other Appurtenances Carrier Antenna Center Elevation
Remove:

(3) Amphenol BXA-171063-12CF-EDIN-2
Panel Antennas

(1) Andrew LNX-6512DS-T4M Panel 74" @ 160’
Antenna (Beta Sector) (existing)
(2) Powerwave P65-15-XL2 Panel Antenna
(Alpha and Gamma Sector)

(3) Nokia 4x30_B13 RRH Unit (moved to
Shelter)

Install:

(6) Commscope JAHH-65B-R3B Panel
Antenna

(3) Commscope BSAMNT-SBS-2-2 Antenna
Mount Assembly for JAHH Panel Antennas
(1 per Sector) VZW
(3) Samsung 4x40_B2/B66 RRH Units (Proposed)
(3) Nokia 4x40_B5 RRH Units
(3) Nokia 4x30_B13 RRH Units
(2) Fiber Optic Cables

@ 160’

1. TIA = Telecommunications Industry Association Structural Standard for Antenna Supporting Structures and Antennas (version G)
2. AISC = American Institute of Steel Construction (14™ Edition)
3. ASCE 7 = American Society of Civil Engineers Standard 7 (2010 Edition)

4. TIA/EIA = Telecommunications Industry Association Structural Standard for Antenna Supporting Struclures and Antennas (Version F)

180" Lattice Self Supporting Tower 11/13/2018
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EXECUTIVE SUMMARY (continued)

The results of the structural analysis indicated that:

1.

2.

The existing steel tower structure IS considered structurally adequate for the proposed
antenna loading with the wind classification specified above.

The existing tower anchor bolts ARE considered structurally adequate for the proposed
antenna loading with the classification specified above.

The existing foundation IS considered structurally adequate for the proposed antenna
loading with the load classification specified above.

The existing tower’s sway (deflection) is 0.4238 degrees, and the existing tower's twist
(rotation) is 0.2452 degrees. These figures combined ARE within the Connecticut State

Police requirement of 0.75 degrees for twist (rotation) and sway (deflection) with the load
classification specified above.
5. The maximum structural capacity calculated herein is 93.1%.

The analysis results presented herewith are based on previous tower modifications proposed by
AECOM'’s tower modification analysis report, project 60581632 / SMK-004, signed and sealed on
July, 13 2018. No installation of the proposed equipment shall occur until previous tower
modifications have been completed.

This analysis is based on:

1)

2)

3)

4)

5)

6)

7)

8)

The tower structure's theoretical capacity not including any assessment of the
condition of the tower.

Original tower report prepared by Rohn Industries, Inc., engineering file 26263DL and
drawing C910693 dated February 1, 1991.

Soil investigation and foundation capacity report prepared by Dr. Clarence Welti,
P.E., P.C., dated October 10, 2002.

Tower Mapping and Inventory by D&K Nationwide Communications Inc., performed
on March 18, 2016.

Previous structural analysis and evaluation provided by AECOM on behalf of
Motorola / Connecticut State Police, project PNS-606 / 60509756.06, signed and
sealed on September 16, 2016.

Previous structural analysis and evaluation performed by AECOM on behalf of
Verizon, project number 60519605 / VZ5-202, and on behalf of AT&T, project number
60518646 / SAI-094, signed and sealed on December 28, 2016.

Previous structural analysis and modification performed by AECOM on behalf of
AT&T, project number 60581632 / SMK-004, signed and sealed on July 13, 2018.

Proposed VZW antennas and equipment identified within the Radio Frequency Data
Sheet (RFDS), obtained via e-mail, dated August 9, 2018.

Antenna and mount configuration as specified on the following page of this report.

180’ Lattice Self Supporting Tower 11/13/2018
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EXECUTIVE SUMMARY (continued)

This report is only valid as per the information and data provided by others for antenna inventory,
mounts, tower structure, existing foundation and associated cables. The user of this report shall
field verify the antenna, cabling and mount configuration used, as well as the physical condition of
the tower members, connections and foundations. Notify the engineer in writing immediately if
any of the information in this report is found to be other than specified.

If you should have any questions, please call.

Sincerely,

AECOM, contracting as URS Corpara‘tlfgg AES

VZ5-220

Richard A. Sambor, P.E.
Senior Structural Engineer
RAS/mcd

180’ Lattice Self Supporting Tower 11/13/2018
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2. INTRODUCTION
The subject tower is located at 880 Post Road East in Westport, Connecticut. The structure is a
180’ self-supporting lattice tower manufactured by Rohn Industries Incorporated.
The structural analysis was conducted in accordance with the following:

e TIA-222-G Standard for Standard for a wind velocity of range of 95 mph to 115 mph (3-
second gust) and 50 mph (3-second gust) concurrent with 0.75” ice thickness, considered
to increase in thickness with height

e 2015 International Building Code with 2018 Connecticut State Building Code
Amendments for a wind speed of 101 mph (3-second gust) — increased to county
maximum speed due to location within ASCE “Special Wind Region” - 110 mph

e 2010 AISC Load Resistance Factor Design (LRFD)

e 2010 ASCE 7 Minimum Design Loads for Buildings and Other Structures for the ice
thickness referenced in the TIA-222-G Standard

e Connecticut State Police Requirements for a wind velocity of 90 mph (fastest mile) and 90
mph (fastest mile) concurrent with 0.5" ice. Twist (rotation) and sway (deflection) were
determined in accordance with Connecticut State Police Requirements for a wind velocity
of 90 mph (fastest mile) concurrent with 0.5" ice, analyzed under the TIA/EIA-222-F design
Standard.

The inventory together with the proposed Verizon Wireless antenna arrangement is summarized

in the table below:

i ' Antenna |
Antenna Type | Carrier | Mount Centerline | Cable
L il | ____ |Elevation | a8
) D&K-53 i . i

g) D_ecnbel DB-536 CSP-45 Mount shared with @178 (1) LDF5-50A

mni Antenna - | D&K #48
. | (existing) |
(1) Sinclair SE419- csp o ide
SWBPALDF(D00) Panel (existing) 4' Side Arm Mount @175 belowp'lTA (Tr
Antenna (Troop G (RX)) g | G '
' .= |  D8&K-52 ——==
(1) Celwave PAB-65 ) . :
Dish with Radome CS_PT42 Dish Standoff @177 (1) EW-63
et _ (existing) . |l

D&K-49 ]
(1) Scala AP11-850 CSP-46 Shared with above @ 175 (1) LDF7-50A
antenna A= mount
L — (existing) -
(1) Amphenol WPA-
700102-4CF-EDIN-9 CSP Shared with below ,
Panel Antenna (Troop G (existing) Mount @170 WEAYAT SR
(TX))
(1) Bird 432E-831-01T | CSP Existing Antenna @170 (1) AVA7-50A
TTA Unit (Troop G) (existing) Mount Frame (1) LDF4-50A
= | I~ . (1) LDF4-50A
(1) Sinclair SE419- .
SWBPALDF(D00) Panel CSP Shared with above @170’ Jumper from
Antenna (existing) Mount abovec'l;')I'A (Tr.
e o D&K-51 R
(1) 4' Yagi Antenna CSP-1 Pipe MountedtoLeg | @ 169' | (1) LDF5-50A
| (existing) '
VZ5-220 180’ Lattice Self Supporting Tower 11/13/2018
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Antenna Type

Carrier

Mount

Antenna |

Centerline |
Elevation

Cable

(1) (inverted) Scala
0GT9-806 Omni
Antenna

(6) Commscope
JAHH-65B-R3B
Panel Antenna

(3) Samsung
4x40_B2/B66 RRH
Units

(3) Nokia 4x40_B5
RRH Units

(3) Nokia 4x30_B13
RRH Units

(1) Amphenol BXA
70080-4CF Panel
Antennas (Alpha Sector)
(2) Amphenol 70063-
4CF Panel Antennas
(Beta and Gamma
Sectors)

(1) Raycap DB-T1-6Z-
8AB-0Z Distribution Box

(1) (inverted) Scala
OGT9-806 Omni
Antenna

D&K-48
CSP-49
(existing)

Verizon
(Proposed)

D&K-27 — 46
Verizon
(existing)

D&K-47
CSP-48
(existing)

(6) P65-16-XLH-H-RR
Panel Antennas

(3) CCI HPA-65R-BUU-
6 Panel Antennas

(6) RRUS-11 Units

(2) DC6-48-60-18-8F
Distribution Box

(3) TT19-08BP111-001
Twin TMA's

(3) RRUS-32 RRH Units

(9) TMAs

(6) Ericsson Air 21
antennas

(3) Commscope LNX-
|6515DS-VTM Panel
Antennas

(3) Ericsson RRUS-11
Remote Radio Units

VZ5-220

D&K-13 - 26
AT&T
(existing)

D&K-2 -12
T-Mobile
(existing)

4’ Side Arm Mount

@ 164’

(3) Commscope
BSAMNT-SBS-2-2
Antenna Mount
Assembly for
JAHH Panel
Antennas (1 per
Sector) shared
with below mount

(3) 15’ T-Frames

3’ Side Arm Mount

(3) Existing Antenna
Mount Frames

@ 160’

@ 160’

@ 159’

@ 133

(3) Antenna Frame

Mounts (Valmont Site |

Pro 1 part # LTF12-
372)

@ 125'

(1) LDF7-50A

(2) 1 5/8” Fiber
Optic Cable

(4) LDF7-50A
(1) 1 5/8" Fiber

(1) LDF7-50A

(12) LDF6-50A
(2) Fiber Optic
Cable
(4) DC Cables

(18) LDF7-50A
(1) LDF4-50A
(1) Huber
Suhner Hybrid
cable

180" Lattice Self Supporting Tower

Westport, CT

11/13/2018




1, Antenna
Antenna Type ' Carrier Mount Centerline Cable
[ [l 4% | i Elevation
D&K-1
(1) GPS Antenna CSP-43 Leg Mount @61 (1) LDF4-50A
(existing)

VZ5-220

NOTES: Antenna ID Numbering and elevations obtained from Tower Mapping and Existing
inventory via tower climb performed by D&K Nationwide Communications, Inc. on March 18,
2016.

This structural analysis of the communications tower was performed by AECOM for Verizon
Wireless (VZW). The purpose of this analysis was to assess the previously modified tower for its
existing and proposed antenna loads. This analysis was conducted to evaluate twist (rotation),
sway (deflection), stress on the tower, and the effect of forces to the foundation of the tower
resulting from existing and proposed antenna arrangements.

The analysis results presented herewith are based on previous tower modifications proposed by
AECOM's tower modification analysis report, project 60581632 / SMK-004, signed and sealed on
July, 13 2018. No installation of the proposed equipment shall occur until previous tower
modifications have been completed.

180’ Lattice Self Supporting Tower 11/13/2018
Westport, CT
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ANALYSIS METHODOLOGY AND LOADING CONDITIONS

The structural analysis was done in accordance with, the TIA-222-G-Structural Standard for
Antenna Towers and Antenna Supporting Structures and Antennas, the 2015 International
Building Code with 2018 Connecticut State Building Code Amendments and the American
Institute of Steel Construction (AISC) Manual of Steel Construction — Load Resistance Factor
Design (LRFD)

The structural analysis was conducted using TNX Tower version 8.0.4.0 and used the following
conditions for this tower review (following the TIA/EIA-222-G Standard):
e Structure Class 3 — (Essential Communications)
o NOTE: ASCE 7 and CT State Building Code Applied Risk Category 4 for design
wind loads (see below)
s Topographic Category 1 — (No Abrupt Changes in General Topography)
e Exposure Class C — (Open Terrain with scattered obstructions)
¢ Load Conditions:
o Two load conditions were evaluated as shown which were compared to design
stresses according to AISC and TIA/EIA-222-G Standard.

Basic Wind Speed:
o TIA-222-G:

o Fairfield County (Wind Speed Range): V = 90 mph - 110 mph (3-second gust)
[Annex of TIA-222-G 2006]

e IBC 2015 w/ 2018 CT State Building Code Amendment:

o (2015) IBC Section 1609.1.1 — Determination of Wind Loads — Exception 5
“Designs using TIA-222" applies for determination of Design Wind Load obtained
as “V.ult” are to be converted to “V.asd” when applying the TIA-222-G design
Standard (under Section 1609.3) for Basic Wind Speed.

o (2018) CT State Building Code Amendment to the IBC Section 1609.3 wind loads
are obtained from Appendix N of the State Building Code.

» V.asd = 101 mph (3-Second Gust) Wind Design Parameter for the Town
of Southbury, Connecticut for Risk Category four (IV) for essential
communications (Connecticut State Police).

= NOTE: Due to the location of the Tower and Risk Category for the
structure, the wind speed shall be increased to the TIA-222-G maximum
listed speed (indicated above) to address additional wind effects within
the “Special Wind Region” designated by ASCE and indicated within the
“Wind-Borne Debris Region” per the CT State Building Code.

LoAD CONDITION 1= 110 MPH (3-SECOND GUST) WIND LOAD (WITHOUT ICE) + TOWER DEAD LOAD
Load Condition 2= 50 mph (3-second gust) Wind Load (with ice) + Ice Load + Tower Dead
Load

Ice thickness used for this analysis is 0.75 inch (assumed to start at the base of the tower) and is
considered to increase in thickness with height. The initial ice thickness for design is referenced
in the Annex of TIA-222-G and follows the same design criteria as the ASCE 7 Standard.

The load condition below implements the design requirements of the Connecticut State Police for
the tower structures deflection limits with the allowable deflection limit of the combination of the
tower's sway (deflection) and twist (rotation) under the TIA/EIA-222-F design Standard. This
design limit required the design combined value of sway (deflection) and twist (rotation) to be
under 0.75 degrees following the TIA/EIA-222-F design Standard.

180’ Lattice Self Supporting Tower 11/13/2018
Westport, CT
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ANALYSIS METHODOLOGY AND LOADING CONDITIONS (cont.)

Load Condition 3 = 90 mph (fastest mile) Wind Load (with Ice) + Ice Load + Dead Load
Seismic event consideration factors/values for design:

S.s = 0.226 (2018 CT State Building Code — Location Specific Value)
S.1=0.067 (2018 CT State Building Code — Location Specific Value)

Site Classification = “D"

Seismic Design Category = “A” — (2015 International Building Code)

F.a = 1.6 (Obtained from TIA-222-G Table 2-12 Considering above conditions)
F.v = 2.4 (Obtained from TIA-222-G Table 2-13 Considering above conditions)

Strength Limit State Load Combinations (TIA-222-G Section 2.3.2):

The structural analysis herein has considered the following load combinations within the analysis:

1. 1.2 Dead Load Tower structure + 1.0 Dead Load Guy Assemblies + 1.6 Wind

load without ice

2. 1.2 Dead Load Tower structure + 1.0 Dead Load Guy Assemblies + 1.0 Dead weight
of ice due to factored ice thickness + 1.0 Concurrent wind load with factored ice

thickness + 1.0 Load effects due to temperature

3. 1.2 Dead Load Tower structure + 1.0 Dead Load Guy Assemblies + 1.0 Earthquake

Load

NOTE 1: The above bolded load combination is considered to create the governing design

loads per the results of the analysis.

NOTE 2: The above “Dead Load Guy Assemblies” are not considered as part of the analysis

and are considered as a value of zero.

NOTE 3: The “Load effects due to temperature” do not apply for structures that are self-

supporting (from the TIA-222-G Standard)

180" Lattice Self Supporting Tower
Westport, CT
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FINDINGS AND EVALUATION

The combined axial and bending stresses on the tower structure were evaluated to compare with
the strength design in accordance with AISC (LRFD). The results of an initial analysis indicated
that the existing tower, anchor bolts and foundation HAS enough capacity to support the

proposed loading conditions.

The tower sway (deflection) is 0.4238 degrees and the tower twist (rotation) is 0.2452 degrees.
These figures combined ARE within the Connecticut State Police specification of 0.75 degrees for
sway (deflection) and twist (rotation).

Tower Base Reactions (TIA-222-G):

Ultimate Stress
Reactions Current (% capacity) Pass/
Description (Geotech (Factored) Fail
10/10/2002) | TIA-222-G
(TIA-222-G)
Pier Compression (kips) 665 421 63.3 Pass
Pier Uplift (kips) 492 384 78.0 Pass
Overall Overturning (Kip-ft) - 9605 - -
Qverall Shear (Kips) - 101 - -~
Shear per Leg (Kips) - 59 -—- —
Tower Component Stress vs. Capacity Summary:
Controlling
&‘L’L‘t'.’é’.? iln;; Componantitss e, ii'ﬁiiny, ety BT
’ Elevation
Tower Leg (T7) ROHN 6 EH /90’ - 100’ 87.4 Pass
Diagonal (TS) ROHN 3 STD / 60’ — 80’ 87.3 Pass
Horizontal (T11) ROHN 2.5 STD / 30’-40’ 93.1 Pass
Top Girt (T12) ROHN 2.5 STD / 20°-30° 85.9 Pass
Redund Horz 1 Bracing (T13)| ROHN 1.5 STD / 0’-20' 33.1 Pass
Redund Diag 1 Bracing (T13)| Pipe 1.5x0.200/ 0'-20’ 41.9 Pass
Redund Hip 1 Bracing (T13) | ROHN 2.5 STD / 0'-20’ 0.1 Pass
Inner Bracing (T5) L2x2x1/8 / 120'-126.667' 6.1 Pass
Tower Bolt 6) 3/4F;::r5135er\; 1B(c);(|)tls I'leg 87.4 Pass
Anchor Bolts — Uplift & Shear W= . 10) ASTM A 354 - GrBC
Capacity (TlA-zzg-G _ag9)| 1" Dia./Tension B1.1 Pass | 10T D armotor

180 Lattice Self Supporting Tower
Westport, CT
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FINDINGS AND EVALUATION (cont.)

Maximum Deformations — Proposed Condition

TIA-222-G Section 2.8.2 - Limit State Deformations

1. A rotation of 4 degrees about the vertical axis (twist) or any horizontal axis (sway)
of the structure
2. A horizontal displacement (in feet) of 3% of the height of the structure.
Current Allowable
Load Case Description Sway Displacement Sway Displacement
(degree) (Feet) (degree) (Feet)
Service Wind Load 0.1152 0.2083 4.0 5.40

Tower Twist & Sway at Top (Connecticut State Police Requirements — TIA/EIA-222-F):

Description Current Total Allowable
Tower Twist (degrees) 0.2452
Tower Sway (degrees) 0.4238 66690 0.750

180’ Lattice Self Supporting Tower
Westport, CT

11/13/2018
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CONCLUSIONS
The results of the structural analysis indicated that:

1. The existing steel tower structure IS considered structurally adequate for the proposed
antenna loading with the wind classification specified above.

2. The existing tower anchor bolts ARE considered structurally adequate for the proposed
antenna loading with the classification specified above.

3. The existing foundation IS considered structurally adequate for the proposed antenna
loading with the load classification specified above.

4. The existing tower's sway (deflection) is 0.4238 degrees, and the existing tower's twist
(rotation) is 0.2452 degrees. These figures combined ARE within the Connecticut State
Police requirement of 0.75 degrees for twist (rotation) and sway (deflection) with the load
classification specified above.

5. The maximum structural capacity calculated herein is 93.1%.

The analysis results presented herewith are based on previous tower modifications proposed by
AECOM's tower modification analysis report, project 60581632 / SMK-004, signed and sealed on
July, 13 2018. No installation of the proposed equipment shall occur until previous tower
modifications have been completed.

Limitations/Assumptions:
This report is based on the following:

Tower inventory as listed in this report.

Tower is properly installed and maintained.

All members are as specified in the original design documents and are in good condition.
All required members are in place.

All bolts are in place and are properly tightened.

Tower is in plumb condition.

All member protective coatings are in good condition.

All tower members were properly designed, detailed, fabricated, and installed and have been
properly maintained since erection.

Foundations are in good condition without defects and were properly constructed to support
original design loads as specified in the original design documents.

© N g A wN =

©

AECOM is not responsible for any modifications completed prior to or hereafter in which AECOM
is not or was not directly involved. Modifications include but are not limited to:

A. Adding antennas
B. Removing/replacing antennas
C. Adding coaxial cables

AECOM hereby states that this document represents the entire report and that it assumes no
liability for any factual changes that may occur after the date of this report. All representations,
recommendations, and conclusions are based upon information contained and set forth herein. If
you are aware of any information which conflicts with that which is contained herein, or you are
aware of any defects arising from original design, material, fabrication, or erection deficiencies,
you should disregard this report and immediately contact AECOM. AECOM disclaims all liability
for any representation, recommendation, or conclusion not expressly stated herein.

180" Lattice Self Supporting Tower 11/13/2018
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Ongoing and Periodic Inspection and Maintenance:

After the Contractor has successfully completed the installation and the work has been accepted,
the owner will be responsible for the ongoing and periodic inspection and maintenance of the
tower.

The tower owner shall refer to TIA-222-G Section 14.2 for recommendations for maintenance and
inspection. The frequency of the inspection and maintenance intervals is to be determined by the
owner based upon actual site and environmental conditions. It is recommended that a complete
and thorough inspection of the entire tower structural system be performed at least yearly and
more frequently as conditions warrant. It is also recommended that the structure be inspected
after severe wind and/or ice storms or other extreme loading conditions.

180’ Lattice Self Supporting Tower 11/13/2018
Woestport, CT



6. DRAWINGS AND DATA
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SEISMIC BASE SHEAR ANALYSIS
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A=COM

Seismic (Vs) Base Shear Implementing ANSI/TIA-222-G, IBC 2015 & Connecticut
State Building Code of 2018

Calculation of Seismic Base Shear Implementing ANSI/TIA-222-G, IBC 2015 & & CT
State Building Code 2018.
Location: Westport, CT -Site Class “D”

Sps = FaSs, where Sg= 0226  andFy= 16  Sps= 2FpSs =2+ 1.6 %0226 = 0.241
Sp1 = = FyS;, where S, = 0.067 and F, = 2.4 Sp1 = 3FyS; = 2424 % 0.067 = 0.107

TIA-222-G SECTION 2.7 EARTHQUAKE LOADS (PROCEDURES):
1. Importance Factor “I” (tables 2-3 TIA-222-G) = 1.5  (Structure Class 3)

ANSI/TIA-222-G 2.7.7.1 (TOTAL BASE SEISMIC SHEAR (Vs)

W=DL TOWER = 34.20 Kips
W=Antennas/Mounts= 11.36 Kips
W=Cables = 7.882 Kips

53.442 Kip = WT Total = “W”

__ Sps*W=I __ 0.241 % 53.4427kips * 1.5
s R 3.0

= 6.4398 kipS, where R = 3.0 for Lattice Tower

0.5%Sy, *W I 0.5%0.107 * 53.4427kips * 1.5
V.S'mm = R . 3.0

= 1.4296 kips

*By visual inspection, the above “Base Shear” value when considering the following Load
Combination is less that the base shear of wind on structure.

12*DL+10E <12DL+1.6W, (59.0 Kips), therefore seismic effect on structure
Does NOT control Design.

VZ5-220 180" Self Supporting Tower 11/13/2018
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TNX TOWER INPUT / OUTPUT SUMMARY
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Tower Structure Class Ill.

Topographic Category 1 with Crest Helghl of 0,00 ft

P-Doltn for anatyels dots no! epply for this caso - TIA-222-G Soction 3.5

PNOmAGN S

tha applied
. TOWER RATING: 93.1%

©

ALL REACTIONS
ARE FACTORED

MAX. CORNER REACTIONS AT BASE:
DOWN: 421K
SHEAR: 59K

UPLIFT: -384 K
SHEAR: 55K

AXIAL
190K

T MOMENT
v 2480 kip-R

TORQUE 38 kip-ft

50 mph WIND - 0.7500 in ICE

AXIAL
61K

. MOMENT
v 9605 kip-ft

TORQUE 190 kip-ft

ELEVATION

. Tower Is also designad for a 50 mph baslc wind with 0.75 In lco. Ice Is considered lo Increase in thickness wih height

NOTE: The location of the towar lies within a "Spedal Wind Reglon for Struciure Class 3/ Risk Calegory 4, therefore
masdmum wind npood will bo used for TIA-222-G with Importance Faclor applled (1.15)

Mz

REACTIONS - 110 mph WIND
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ROHN 3 §TD

ROHN 4 STD

ROHN 5 EH

ROHN 6 EHS

ROHN 6 EH

Legs

ROHN 8 EHS

13 9.6250x0.375 on ROHN 8 EHS Leg Pipe

A572-50

A572-42
P3.5x.226

Leg Grade
Diagonals

ROHN 2 STD

ROHN 2 EH

Pips 2.5 XXS

ROHN 3 STD

A572-50

ROHN 2 STD

Diagonal Grade

Top Girts

ROHN 1.5 STD

ROHN 1.5 STD

ROHN 2 STD NA,

NA.
ROHN 2 STD

NA.
ROHN 2.5 STD

ROHN 2.5 EH

N.A,
P3.5x 226
ROHN 1.5 STD
ROHN 2 STD

NA.

NA.

N.A.

Horizontals

Red. Horizontals
Red. Diagonals

Red. Hips

NA.
N.A
L2 1/2x2 1/2x3/16

ROHN 2.5 STD
ROHN 2 STD

B.542

B.625

L2x2x1/8

10.709

15.042

17.677 16.3595

L3x3x3/16

20.177

L3 1/2x3 1/2x104
22677

23927

25177

Inner Bracing

Face Width (ft) 27.677
# Panels @ (ft)

Waight (K)

12792 12,0977 11.4033

9 @ 6.66667

10@10

1@20

13

as

L1}

28

L L]

342

180.0 ft

160.0 ft

140.0 ft

13331

126.7 ft

1200 1t

100.0 ft

90.0 ft

80.0 ft

60.0 ft

40.0 ft

200t

=]
£l

B
1l

| =]
1001

[ MARK |

SYMBOL LIST

| MARK |

SIZE

A 1/3 9.6250x0.375 on ROHN 8 EH Leg Pipe c

B ROHN 2 XXS

[GRADE [ Fy [

~ 85ksl

A572-50 50 ksl

PNOOE WN-

MATERIAL STRENGTH
—Fu GRADE |

ROHN 2 STD

—F—

A572-42

TOWER DESIGN NOTES

. Tower designed for Exposure C to the TIA-222-G Standard.
. Tower designed for a 110 mph basic wind in accordance with the TIA-222-G Standard.
. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to
increase in thickness with height.

Deflections are based upon a 60 mph wind.

Tower Structure Class lIl.

. Topographic Category 1 with Crest Height of 0.00 ft
P-Delta for analysis does not apply for this case - TIA-222-G Section 3.5

. NOTE: The location of the tower lies within a "Special Wind Region” for Structure Class 3 /

42 ksl

60 ksl

Risk Category 4, therefore the maximum applied wind speed will be used for TIA-222-G with
Importance Factor applied (1.15)

9. TOWER RATING: 93.1%

ALL REACTIONS
ARE FACTORED

MAX. CORNER REACTIONS AT BASE:

DOWN: 421K
SHEAR: 59 K

UPLIFT: -384 K
SHEAR: 55K

AXIAL
190 K

MOMENT
y 2480 kip-ft

SHEAR
23K J

TORQUE 38 kip-ft
50 mph WIND - 0.7500 in ICE

AXIAL
61K

SHEAR
101K J

MOMENT
v 9605 kip-ft

TORQUE 190 kip-ft
REACTIONS - 110 mph WIND
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TNX TOWER FEEDLINE DISTRIBUTION

VZ5-220 180" Lattice Self Supporting Tower 11/13/2018
Westport, CT
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TNX TOWER FEEDLINE PLAN

VZ5-220 180’ Lattice Self Supporting Tower 11/13/2018
Westport, CT



Round Fiat App In Face _ App Out Face

(10) LDF7-50A (1-5/8 FOAM) (CSP)+* '.'_-112) LDF7-50A (1-5/8 FOAM) (T-Mobile)

(2) LDF5-50A (7/8 FOAM) (CSPY . b
2 »(6) LOF7-50A (1-5/8 FOAM) (T-Mobile)

) 11 P)
(ZHAVAIZSD (1"595 L%%' E&ﬂﬁﬂ&’éﬁ_ ’ “sHubner-Suhner Hybrid Cable (T-Mobile)

LDF4-50A (1/2 FOAM) (CSP) *

1 5/8" l_y|!:\nﬂr=1x (AT&T

4 1 5!8 briflex (AT&
¢ Cable WR VG1223T ATET)

(4) LDF7-50A (1-5/8 FOAM) (Verizon)s’ ( }DC Cobie WRAG 72291 [AT& Jr
. (12) LDF5-50A (7/8 FOAM) (AT&T)

id Cable (VZW) (PROPOSED -Verizon)s

AECOM > 180’ CSP Lattice Tower - Analysis
Prolect: Westport, Connecticut
Cllent: \/75-220 / Verizon Wireless Pre%" b MCD APP'

Code: T|A-222-G Date: 11/13/18 5% N
Path: Dwg No. |

500 Enterprise Drive, Suite 3B
Rocky Hill, CT
Phone: 860-529-8882
FAX: 860-529-3991




TNX TOWER DEFLECTION, TILT, AND TWIST

VZ5-220 180’ Lattice Self Supporting Tower 11/13/2018
Waestport, CT
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DETAILED OUTPUT

VZ5-220 180" Lattice Self Supporting Tower 11/13/2018
Westport, CT



tnxTower

AECOM
500 Enterprise Drive, Suite 3B
Rocky Hill, CT
Phone: 860-529-8882
FAX: 860-529-3991

Job Page
180' CSP Lattice Tower - Analysis 10f 70
Project Date
Westport, Connecticut 10:10:35 11/13/18
Client Designed by
VZ5-220 / Verizon Wireless MCD

Tower Input Data

The main tower is a 3x free standing tower with an overall height of 180.00 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 8.54 ft at the top and 27.68 ft at the base.
This tower is designed using the TIA-222-G standard.

The following design criteria apply:

Basic wind speed of 110 mph.

Structure Class III.

Exposure Category C.

Topographic Category 1.

Crest Height 0.00 fi.

Nominal ice thickness of 0.7500 in.
Ice thickness is considered to increase with height.

Ice density of 56 pcf.

A wind speed of 50 mph is used in combination with ice.
Deflections calculated using a wind speed of 60 mph.
P-Delta for analysis does not apply for this case - TIA-222-G Section 3.5.

NOTE: The location of the tower lies within a "Special Wind Region" for Structure Class 3 / Risk Category 4,
therefore the maximum applied wind speed will be used for TIA-222-G with Importance Factor applied (1.15).
Pressures are calculated at each section.
Stress ratio used in tower member design is 1.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Options

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification
v Use Code Stress Ratios
V' Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile
v Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
V' Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
v SR Members Have Cut Ends
SR Members Are Concentric

Distribute Leg Loads As Uniform

Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area

Use Clear Spans For KL/t

Retension Guys To Initial Tension

Bypass Mast Stability Checks

Use Azimuth Dish Coefficients

Project Wind Area of Appurt.

Autocalc Torque Arm Areas

Add IBC .6D+W Combination

v Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
Treat Feed Line Bundles As Cylinder
Ignore KL/ry For 60 Deg. Angle Legs

<. < 2L <2

L2 22 L

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 Feed Line Torque

Include Angle Block Shear Check

Use TIA-222-G Bracing Resist. Exemption

Use TIA-222-G Tension Splice Exemption
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Pole Without Linear Attachments

Pole With Shroud Or No Appurtenances

Outside and Inside Corner Radii Are

Known
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Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Wind 180
Wind 90
=l
Leg C Leg B
Wind Normal
Triangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
S B S
T1, 180.00-160.00 8.54 1 20.00
T2 160.00-140.00 8.63 1 20.00
T3 140.00-133.33 10.71 1 6.67
T4 133.33-126.67 11.40 1 6.67
T5 126.67-120.00 12.10 1 6.67
Té6 120.00-100.00 12.79 1 20.00
T7 100.00-90.00 15.04 1 10.00
T8 90.00-80.00 16.36 1 10.00
T9 80.00-60.00 17.68 1 20.00
T10 60.00-40.00 20.18 1 20.00
T11 40.00-30.00 22.68 1 10.00
T12 30.00-20.00 23.93 1 10.00
T13 20.00-0.00 25.18 1 20.00
. ’
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
Ji S Panels in in
T1 180.00-160.00 6.67 K Brace Down No Yes 0.0000 0.0000
T2 160.00-140.00 6.67 K Brace Down No Yes 0.0000 0.0000
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AECOM Project ' Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
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Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
ft i Panels in in
T3 140.00-133.33 6.67 K Brace Down No Yes 0.0000 0.0000
T4 133.33-126.67 6.67 K Brace Down No Yes 0.0000 0.0000
TS 126.67-120.00 6.67 K Brace Down No Yes 0.0000 0.0000
T6 120.00-100.00 10.00 K Brace Down No Yes 0.0000 0.0000
T7 100.00-90.00 10.00 K Brace Down No Yes 0.0000 0.0000
T8 90.00-80.00 10.00 K Brace Down No Yes 0.0000 0.0000
T9 80.00-60.00 10.00 K Brace Down No Yes 0.0000 0.0000
T10 60.00-40.00 10.00 K Brace Down No Yes 0.0000 0.0000
T11 40.00-30.00 10.00 K Brace Down No Yes 0.0000 0.0000
T12 30.00-20.00 10.00 K Brace Down No Yes 0.0000 0.0000
T13 20.00-0.00 20.00 K1 Down No Yes 0.0000 0.0000
Tower Section Geometry (cont'd)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
S
T1 180.00-160.00 Pipe ROHN 3 STD A572-50 Pipe ROHN 2 STD A572-50
(50 ksi) (50 ksi)
T2 160.00-140.00 Pipe ROHN 4 STD A572-50 Pipe ROHN 2 STD A572-50
(50 ksi) (50 ksi)
T3 140.00-133.33 Pipe ROHN 5 EH A572-50 Pipe ROHN 2 EH A572-50
(50 ksi) (50 ksi)
T4 133.33-126.67 Pipe ROHN 5 EH A572-50 Pipe ROHN 2 EH A572-50
(50 ksi) (50 ksi)
T5 126.67-120.00 Pipe ROHN 5 EH A572-50 Pipe ROHN 2 XXS A572-50
(50 ksi) (50 ksi)
T6 120.00-100.00 Pipe ROHN 6 EHS A572-50 Pipe Pipe 2.5 XXS A572-50
(50 ksi) (50 ksi)
T7 100.00-90.00 Pipe ROHN 6 EH A572-50 Pipe ROHN 3 STD A572-50
(50 ksi) (50 ksi)
T8 90.00-80.00 Pipe ROHN 6 EH A572-50 Pipe ROHN 3 STD A572-50
(50 ksi) (50 ksi)
T9 80.00-60.00 Pipe ROHN 8 EHS A572-50 Pipe ROHN 3 STD A572-50
(50 ksi) (50 ksi)
T10 60.00-40.00 Arbitrary Shape 1/3 9.6250x0.375on ROHN 8  A572-42 Pipe P3.5x.226 A572-50
EHS Leg Pipe (42 ksi) (50 ksi)
T1140.00-30.00 Arbitrary Shape 1/3 9.6250x0.375on ROHN 8  A572-42 Pipe P3.5x.226 A572-50
EHS Leg Pipe (42 ksi) (50 ksi)
T12 30.00-20.00 Arbitrary Shape 1/3 9.6250x0.3750on ROHN 8  A572-42 Pipe P3.5x.226 AS572-50
EHS Leg Pipe (42 ksi) (50 ksi)
T13 20.00-0.00 Arbitrary Shape 1/3 9.6250x0.375 on ROHN 8  A572-42 Pipe P3.5x.226 A572-50
EH Leg Pipe (42 ksi) (50 ksi)
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
f
T4 133.33-126.67 Pipe ROHN 2 STD A572-50 Solid Round A36
(50 ksi) (36 ksi)
T5 126.67-120.00 Pipe ROHN 2 STD A572-50 Solid Round A36
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Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
S
(50 ksi) (36 ksi)
T8 90.00-80.00 Pipe ROHN 2 STD AS572-50  Single Angle A36
(50 ksi) (36 ksi)
T12 30.00-20.00 Pipe ROHN 2.5 EH A572-50  Single Angle A36
(50 ksi) (36 ksi)
Tower Section Geometry (cont’d)
Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
St Girts
T1 180.00-160.00 None Flat Bar A36 Pipe ROHN 1.5 STD A572-50
(36 ksi) (50 ksi)
T2 160.00-140.00 None Flat Bar A36 Pipe ROHN 1.5 STD A572-50
(36 ksi) (50 ksi)
T3 140.00-133.33 None Flat Bar A36 Pipe ROHN 2 STD A572-50
(36 ksi) (50 ksi)
T4 133.33-126.67 None Flat Bar 6 Pipe ROHN 2 STD A572-50
(36 ksi) (50 ksi)
T5 126.67-120.00 None Flat Bar A36 Pipe ROHN 2 STD A572-50
(36 ksi) (50 ksi)
T6 120.00-100.00 None  Single Angle A36 Pipe ROHN 2 STD A572-50
(36 ksi) (50 ksi)
T7 100.00-90.00 None Flat Bar A36 Pipe ROHN 2 STD A572-50
(36 ksi) (50 ksi)
T8 90.00-80.00 None Flat Bar A36 Pipe ROHN 2 STD A572-50
(36 ksi) (50 ksi)
T9 80.00-60.00 None Flat Bar A36 Pipe ROHN 2.5 STD A572-50
(36 ksi) (50 ksi)
T10 60.00-40.00 None  Single Angle A36 Pipe ROHN 2.5 STD A572-50
(36 ksi) (50 ksi)
T11 40.00-30.00 None Flat Bar A36 Pipe ROHN 2.5 STD A572-50
(36 ksi) (50 ksi)
T12 30.00-20.00 None Flat Bar A36 Pipe ROHN 2.5 STD A572-50
(36 ksi) (50 ksi)
T1320.00-0.00 None Flat Bar A36 Pipe P3.5x.226 A572-50
(36 ksi) (50 ksi)
Tower Section Geometry (cont'd)
Tower Secondary Secondary Horizontal Secondary  Inner Bracing Inner Bracing Size Inner Bracing
Elevation  Horizontal Type Size Horizontal Type Grade
Grade
St
T1 180.00-160.00 Solid Round A36 Single Angle L2x2x1/8 A36
(36 ksi) (36 ksi)
T2 160.00-140.00  Solid Round A36 Single Angle L2x2x1/8 A36
(36 ksi) (36 ksi)
T3 140.00-133.33  Solid Round A36 Single Angle L2x2x1/8 A36
(36 ksi) (36 ksi)
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Tower Secondary Secondary Horizontal Secondary  Inner Bracing Inner Bracing Size Inner Bracing
Elevation  Horizontal Type Size Horizontal Type Grade
Grade
St
T4 133.33-126.67 Solid Round A36 Single Angle L2x2x1/8 A36
(36 ksi) (36 ksi)
T5 126.67-120.00  Solid Round A36 Single Angle L2x2x1/8 A36
(36 ksi) (36 ksi)
T6 120.00-100.00 Single Angle A36 Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi) (36 ksi)
T7 100.00-90.00  Solid Round A36 Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi) (36 ksi)
T8 90.00-80.00  Solid Round A36 Single Angle L2 1/2x2 1/2x3/16 A36
(36 ksi) (36 ksi)
T9 80.00-60.00  Solid Round A36 Single Angle L3x3x3/16 A36
(36 ksi) (36 ksi)
T10 60.00-40.00 Single Angle A36 Single Angle L3 1/2x3 1/2x1/4 A572-50
(36 ksi) (50 ksi)
T11 40.00-30.00  Single Angle A572-50 Single Angle L3 1/2x3 1/2x1/4 A572-50
(50 ksi) (50 ksi)
T12 30.00-20.00 Single Angle A572-50 Single Angle L3 1/2x3 1/2x1/4 A572-50
(50 ksi) (50 ksi)
T13 20.00-0.00  Solid Round A36 Pipe ROHN 2 STD A572-50
(36 ksi) (50 ksi)
Tower Section Geometry (cont'd)
Tower Redundant Redundant Redundant K Factor
Elevation Bracing Type Size
Grade
St
T13 A572-50 Horizontal (1) Pipe ROHN 1.5 STD 0.8
20.00-0.00 (50 ksi) Diagonal (1) Pipe ROHN 2 STD 0.8
Hip (1) Pipe ROHN 2.5 STD 0.8
Tower Section Geometry (cont’d)
Tower Gusset Gusset Gusset Grade Adjust. Factor — Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals  Horizontals  Redundants
It e in in in in
Tl 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
180.00-160.00 (36 ksi)
T2 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
160.00-140.00 (36 ksi)
T3 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
140.00-133.33 (36 ksi)
T4 0.00 0.0000 A36 1 | 1 36.0000 36.0000 36.0000
133.33-126.67 (36 ksi)
TS 0.00 0.0000 A36 1 1 I 36.0000 36.0000 36.0000
126.67-120.00 (36 ksi)
T6 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
120.00-100.00 (36 ksi)
T7 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
100.00-90.00 (36 ksi)
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Tower Gusset Gusset Gusset Grade Adjust. Factor ~ Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals  Horizontals  Redundants
Ji jia in v in in in
T8 90.00-80.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
(36 ksi)
T9 80.00-60.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
(36 ksi)
T10 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
60.00-40.00 (36 ksi)
T11 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
40.00-30.00 (36 ksi)
T12 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
30.00-20.00 (36 ksi)
T13 20.00-0.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
(36 ksi)

Tower Section Geometry (cont’d)

K Factors'
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

i Y Y Y Y Y Y Y
T1 Yes Yes 1 1 1 1 1 1 1 1
180.00-160.00 1 1 1 1 1 1 1
T2 Yes Yes 1 1 i 1 1 1 1 1
160.00-140.00 1 1 1 1 1 1 1
T3 Yes Yes 1 1 1 1 1 1 1 1
140.00-133.33 1 1 1 1 1 1 1
T4 Yes Yes 1 1 1 1 1 1 1 1
133.33-126.67 1 1 1 1 1 1 !
T5 Yes Yes 1 1 1 1 1 1 1 1
126.67-120.00 1 1 1 1 1 1 1
T6 Yes Yes 1 1 1 1 1 1 1 1
120.00-100.00 1 1 1 1 1 1 1
T7 Yes Yes 1 1 1 1 1 1 1 1
100.00-90.00 1 1 1 1 1 1 1
T8 Yes Yes 1 1 1 1 1 1 1 1
90.00-80.00 1 1 1 1 1 1 1
T9 Yes Yes 1 1 1 1 1 1 1 1
80.00-60.00 1 1 1 1 1 1 1
T10 Yes Yes 1 1 1 1 1 1 1 1
60.00-40.00 1 1 1 1 1 1 1
T11 Yes Yes 1 1 1 1 1 1 1 1
40.00-30.00 1 1 1 1 1 1 1
T12 Yes Yes 1 1 1 1 1 1 1 1
30.00-20.00 1 1 1 1 1 1 1
T13 Yes Yes 1 1 0.5 1 1 1 1 1
20.00-0.00 1 0.5 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)
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Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
St
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 0.75 | 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
T2 0.0000 0.75 | 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
T3 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 [ 0.0000 075 | 0.0000 0.75
140.00-133.33
T4 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000 0.75
133.33-126.67
T5 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
126.67-120.00
T6 0.0000 075 | 0.0000 ©.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75
120.00-100.00
T7 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
100.00-90.00
T8 90.00-80.00f 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75
T9 80.00-60.00{ 0.0000 0.75 | 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 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
60.00-40.00
T11 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
40.00-30.00
Ti12 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
30.00-20.00
T13 20.00-0.00, 0.0000 0.75 | 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 Connection Offsets
Elevation Diagonal K-Bracing
Vert.  Horiz. Vert.  Horiz. Vert.  Horiz. Vert. Horiz.
Top Top Bot. Bot. Top Top Bot. Bot.
St in in in in in in in in

T1 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
180.00-160.00

T2 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
160.00-140.00

T3 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
140.00-133.33

T4 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
133.33-126.67

TS5 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
126.67-120.00

T6 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
120.00-100.00

T7 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
100.00-90.00

T8 90.00-80.00{ 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000

T9 80.00-60.00{ 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000

T10 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000

60.00-40.00
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Tower Connection Offsets
Elevation Diagonal K-Bracing
Vert.  Horiz. Vert. Horiz. Vert.  Horiz. Vert. Horiz.
Top Top Bot. Bot. Top Top Bot. Bot.
N in in in in in in in in
T 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
40.00-30.00
T12 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
30.00-20.00
T13 20.00-0.00{ 0.0000 3.0000 | 0.0000 3.0000 | 0.0000 0.0000 | 0.0000 0.0000
Tower Section Geometry (cont’d)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
St Type
BoltSize 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
Tl Flange 0.8750 4 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
180.00-160.00 A325N A325N A325N A325N A325N A325N A325N
T2 Flange 0.8750 4 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
160.00-140.00 A325N A325N A325N A325N A325N A325N A325N
T3 Flange 0.7500 6 0.6250 3 0.6250 2 0.0000 0 0.6250 0 0.6250 2 0.6250 0
140.00-133.33 A325N A325N A325N A325N A325N A325N A325N
T4 Flange 0.7500 6 0.6250 3 0.6250 2 0.0000 0 0.6250 0 0.6250 2 0.6250 0
133.33-126.67 A325N A325N A325N A325N A325N A325N A325N
T5 Flange 0.7500 6 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
126.67-120.00 A325N A325N A325N A325N A325N A325N A325N
T6 Flange 0.7500 6 0.6250 3 0.6250 2 0.0000 0 0.6250 0 0.6250 2 0.6250 0
120.00-100.00 A325N A325N A325N A325N A325N A325N A325N
T7 Flange 0.7500 6 0.6250 3 0.6250 2 0.0000 0 0.6250 0 0.6250 2 0.6250 0
100.00-90.00 A325N A325N A325N A325N A325N A325N A325N
T8 90.00-80.00  Flange 1.0000 6 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T9 80.00-60.00 Flange 1.0000 6 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T10 Flange 1.0000 8 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
60.00-40.00 A325N A325N A325N A325N A325N A325N A325N
T11 Flange 1.0000 8 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
40.00-30.00 A325N A325N A325N A325N A325N A325N A325N
T12 Flange 1.0000 8 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.6250 2 0.6250 0
30.00-20.00 A325N A325N A325N A325N A325N A325N A325N
T13 20.00-0.00 Flange 1.0000 8 0.6250 3 0.6250 2 0.6250 0 0.6250 0 0.7500 2 0.6250 0
A325N A325X A325N A325N A325N A325N A325N

Feed Line/Linear Appurtenances - Entered As Round Or Flat

Description Face Allow  Exclude ~ Component Placement Face Lateral # #  Clear Widthor Perimeter Weight
or Shield  From Type Offset Offset Per Spacing Diameter
Leg Torque Jt in (Frac FW) Row in in in pif
Calculation
LDF7-50A B No No Ar (CaAa) 125.00- 0.0000 -0.46 12 6 1.9800 1.9800 0.82
(1-5/8 FOAM) 0.00
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Description Face Allow  Exclude Component Placement Face Lateral # #  Clear Widthor Perimeter Weight

or Shield  From Type Offset Offset Per Spacing Diameter
Leg Torque ft in (Frac FW) Row in in in rif
Calculation
(T-Mobile)
LDF7-50A B No No Ar (CaAa) 125.00- 0.0000 -0.41 6 3 19800 1.9800 0.82
(1-5/8 FOAM) 0.00
(T-Mobile)
LDF7-50A A No No Ar (CaAa) 170.00- 0.0000 0.46 10 5 1.9800 1.9800 0.82
(1-5/8 FOAM) 0.00
(CSP)
LDF5-50A A No No Ar(CaAa) 180.00- 0.0000 0.435 2 1 1.0900 1.0900 0.33
(7/8 FOAM) 0.00
(CSP)
LDF4-50A A No No Ar (CaAa) 110.00- 0.0000 0.41 2 1 06300 0.6300 0.15
(1/2 FOAM) 0.00
(CSP)
LDF5-50A B No No Ar (CaAa) 133.00- 0.0000 0.46 12 6 1.0900 1.0900 0.33
(7/8 FOAM) 0.00
(AT&T)
DC Cable B No No Ar (CaAa) 133.00- 0.0000 0.43 2 2 04000 0.4000 0.25
WR-VG1228 0.00
T
(AT&T)
15/8" B No No Ar(CaAa) 133.00- 0.0000 0.37 1 1 1.6250 1.6250 1.13
Hybriflex 0.00
(AT&T)
Hubner-Suhne B No No Ar (CaAa) 125.00- 0.0000 -0.385 1 1 07087 0.7087 0.48
r Hybrid Cable 0.00
(T-Mobile)
AVAT7-50 A No No Ar (CaAa) 180.00- 0.0000 0.39 2 1 1.9800 1.9800 0.72
(1-5/8 LOW 0.00
DENSL
FOAM)
(CSP)
LDF4-50A A No No Ar (CaAa) 180.00- 0.0000 0.37 1 1 0.6300 0.6300 0.15
(1/2 FOAM) 0.00
(CSP)
kK \TZW
Inventory
08/09/2018
LDF7-50A A No No Ar (CaAa) 160.00- 0.0000 -0.42 4 4 19800 1.9800 0.82
(1-5/8 FOAM) 0.00
(Verizon)
MLCHHybrid A  No No Ar (CaAa) 160.00- 0.0000 -0.48 2 2 20126 2.0126 3.04
Cable (VZW) 0.00
(PROPOSED
-Verizon)
*kk VZW
Inventory
08/09/2018
*** SMK-004
ATT
DC Cable B No No Ar (CaAa) 133.00- 0.0000 041 2 2 04000 0.4000 0.25
WR-VG1228 0.00
T
(AT&T)
15/8" B No No Ar (CaAa) 133.00- 0.0000 0.39 1 1 1.6250 1.6250 1.13
Hybriflex 0.00

(AT&T)
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Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow  Exclude Component  Placement Total Cudy Weight
or Shield From Type Number
Leg Torque Jt S
Calculation
¥k YVZW Inventory
08/09/2018

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ag Ap C,Ay Cud, Weight
Section Elevation In Face Out Face
f f 4 V4 r K

T1 180.00-160.00 A 0.000 0.000 33.340 0.000 0.13
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 0.000 0.00

T2 160.00-140.00 A 0.000 0.000 77.030 0.000 0.40
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 0.000 0.00

T3 140.00-133.33 A 0.000 0.000 25.677 0.000 0.13
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 0.000 0.000 0.00

T4 133.33-126.67 A 0.000 0.000 25.677 0.000 0.13
B 0.000 0.000 11.356 0.000 0.05

C 0.000 0.000 0.000 0.000 0.00

T5 126.67-120.00 A 0.000 0.000 25.677 0.000 0.13
B 0.000 0.000 30.128 0.000 0.12

C 0.000 0.000 0.000 0.000 0.00

T6 120.00-100.00 A 0.000 0.000 78.290 0.000 0.40
B 0.000 0.000 108.557 0.000 0.45

C 0.000 0.000 0.000 0.000 0.00

T7 100.00-90.00 A 0.000 0.000 39.775 0.000 0.20
B 0.000 0.000 54.279 0.000 0.22

C 0.000 0.000 0.000 0.000 0.00

T8 90.00-80.00 A 0.000 0.000 39.775 0.000 0.20
B 0.000 0.000 54.279 0.000 0.22

C 0.000 0.000 0.000 0.000 0.00

T9 80.00-60.00 A 0.000 0.000 79.550 0.000 0.40
B 0.000 0.000 108.557 0.000 045

C 0.000 0.000 0.000 0.000 0.00

T10 60.00-40.00 A 0.000 0.000 79.550 0.000 0.40
B 0.000 0.000 108.557 0.000 045

C 0.000 0.000 0.000 0.000 0.00

T11 40.00-30.00 A 0.000 0.000 39.775 0.000 0.20
B 0.000 0.000 54.279 0.000 0.22

C 0.000 0.000 0.000 0.000 0.00

T12 30.00-20.00 A 0.000 0.000 39.775 0.000 0.20
B 0.000 0.000 54.279 0.000 0.22

C 0.000 0.000 0.000 0.000 0.00

T13 20.00-0.00 A 0.000 0.000 79.550 0.000 0.40
B 0.000 0.000 108.557 0.000 045

C 0.000 0.000 0.000 0.000 0.00
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Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Ap Ar CaAs Cad4 Weight
Section Elevation or Thickness In Face Qut Face
Leg in " Vs 7 K
T1 180.00-160.00 A 2.209 0.000 0.000 94.841 0.000 1.83
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T2 160.00-140.00 A 2.182 0.000 0.000 203.570 0.000 394
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T3 140.00-133.33 A 2.161 0.000 0.000 67.602 0.000 1.30
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
T4 133.33-126.67 A 2.151 0.000 0.000 67.467 0.000 1.30
B 0.000 0.000 33.185 0.000 0.54
C 0.000 0.000 0.000 0.000 0.00
TS 126.67-120.00 A 2.139 0.000 0.000 67.325 0.000 1.29
B 0.000 0.000 65.734 0.000 133
C 0.000 0.000 0.000 0.000 0.00
Té6 120.00-100.00 A 2.115 0.000 0.000 210.826 0.000 3.98
B 0.000 0.000 226.990 0.000 472
C 0.000 0.000 0.000 0.000 0.00
T7 100.00-90.00 A 2.084 0.000 0.000 109.609 0.000 2.03
B 0.000 0.000 112.784 0.000 2.33
C 0.000 0.000 0.000 0.000 0.00
T8 90.00-80.00 A 2.061 0.000 0.000 109.094 0.000 2.01
B 0.000 0.000 112.252 0.000 231
C 0.000 0.000 0.000 0.000 0.00
T9 80.00-60.00 A 2.021 0.000 0.000 216.416 0.000 3.94
B 0.000 0.000 222.674 0.000 4.55
C 0.000 0.000 0.000 0.000 0.00
T10 60.00-40.00 A 1.955 0.000 0.000 213.430 0.000 3.82
B 0.000 0.000 219.587 0.000 443
C 0.000 0.000 0.000 0.000 0.00
T11 40.00-30.00 A 1.886 0.000 0.000 105.188 0.000 1.85
B 0.000 0.000 108.214 0.000 2.16
C 0.000 0.000 0.000 0.000 0.00
T12 30.00-20.00 A 1.824 0.000 0.000 103.797 0.000 1.79
B 0.000 0.000 106.776 0.000 2.10
C 0.000 0.000 0.000 0.000 0.00
T13 20.00-0.00 A 1.664 0.000 0.000 200.491 0.000 3.30
B 0.000 0.000 206.196 0.000 3.93
C 0.000 0.000 0.000 0.000 0.00
Feed Line Center of Pressure
Section Elevation CPyx CPz CPx CP;
Ice Ice
S in in in in

T1 180.00-160.00 -1.9322 -19.0732 -2.3936 -21.1713

T2 160.00-140.00 -11.0571 -18.4030 -14.2138 -15.2080

T3 140.00-133.33 -11.7859 -19.7660 -15.3192 -16.4459

T4 133.33-126.67 1.9207 -11.1455 0.9486 -7.1824

TS 126.67-120.00 3.5799 -26.3670 2.5854 -18.6053

Té6 120.00-100.00 4.0882 -33.0944 2.9261 -25.1138

T7 100.00-90.00 43822 -36.3791 2.9926 -28.5490

T8 90.00-80.00 4.6726 -38.9077 3.1696 -30.5369

T9 80.00-60.00 4.8314 -40.3772 3.3227 -32.5863
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Section Elevation CPx CP; CPy CP;,
Ice Ice
f in in in in
T10 60.00-40.00 4.1182 -36.4929 3.2338 -33.8676
Ti1 40.00-30.00 4.3832 -38.9131 3.3367 -36.1972
T12 30.00-20.00 4.5528 -40.4585 3.3610 -37.7302
T13 20.00-0.00 49176 -43.8043 3.2964 -40.8432
Shielding Factor Ka
Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev.| No Ice Ice
T1 4|  LDF7-50A (1-5/8 FOAM) 160.00 - 0.6000 0.6000
170.00
Tl 5 LDF5-50A (7/8 FOAM) 160.00 - 0.6000 0.6000
180.00
T1 14 AVAT7-50 (1-5/8 LOW 160.00 - 0.6000 0.6000
DENSI. FOAM) 180.00
Tl 15 LDF4-50A (1/2 FOAM) 160.00 - 0.6000 0.6000
180.00
T2 4| LDF7-50A (1-5/8 FOAM) 140.00 - 0.6000 0.6000
160.00
T2 5 LDF5-50A (7/8 FOAM) 140.00 - 0.6000 0.6000
160.00
T2 14 AVA7-50 (1-5/8 LOW 140.00 - 0.6000 0.6000
DENSI. FOAM) 160.00
T2 15 LDF4-50A (1/2 FOAM) 140.00 - 0.6000 0.6000
160.00
T2 17 LDF7-50A (1-5/8 FOAM) 140.00 - 0.6000 0.6000
160.00
v} 18| MLCH Hybrid Cable (VZW) 140.00-|  0.6000[  0.6000
160.00
T3 4| LDF7-50A (1-5/8 FOAM) 13333 - 0.6000 0.6000
140.00
T3 5 LDF5-50A (7/8 FOAM) 133.33 - 0.6000 0.6000
140.00
T3 14 AVAT7-50 (1-5/8 LOW 133.33 - 0.6000 0.6000
DENSI FOAM) 140.00
T3 15 LDF4-50A (1/2 FOAM) 13333 - 0.6000 0.6000
140.00
T3 17 LDF7-50A (1-5/8 FOAM) 133.33 - 0.6000 0.6000
140.00
T3 18| MLCH Hybrid Cable (VZW) 133.33 - 0.6000 0.6000
140.00
T4 4|  LDF7-50A (1-5/8 FOAM) 126.67 - 0.6000 0.6000
133.33
T4 5 LDF5-50A (7/8 FOAM) 126.67 - 0.6000 0.6000
133.33
T4 8 LDF5-50A (7/8 FOAM) 126.67 - 0.6000 0.6000
133.00
T4 9 DC Cable WR-VG1228T 126.67 - 0.6000 0.6000
133.00
T4 12 1 5/8" Hybriflex 126.67 - 0.6000 0.6000
133.00
T4 14 AVAT-50 (1-5/8 LOW 126.67 - 0.6000 0.6000
DENSI. FOAM) 133.33
T4 15 LDF4-50A (1/2 FOAM) 126.67 - 0.6000 0.6000
133.33
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ROCky Hill, CT Client Des|gned by
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Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev. | No Ice Ice
T4 17 LDF7-50A (1-5/8 FOAM) 126.67 - 0.6000 0.6000
133.33
T4 18| MLCH Hybrid Cable (VZW) 126.67 - 0.6000 0.6000
133.33
T4 21 DC Cable WR-VG1228T 126.67 - 0.6000 0.6000
133.00
T4 22 1 5/8" Hybriflex 126.67 - 0.6000 0.6000
133.00
T5 2| LDF7-50A (1-5/8 FOAM) 120.00 - 0.6000 0.6000
125.00
TS 3 LDF7-50A (1-5/8 FOAM) 120.00 - 0.6000 0.6000
125.00
T5 4|  LDF7-50A (1-5/8 FOAM) 120.00 - 0.6000 0.6000
126.67
T5 5 LDF5-50A (7/8 FOAM) 120.00 - 0.6000 0.6000
126.67
TS 8 LDF5-50A (7/8 FOAM) 120.00 - 0.6000 0.6000
126.67
T5 9 DC Cable WR-VG122ST 120.00 - 0.6000 0.6000
126.67
TS 12 1 5/8" Hybriflex 120.00 - 0.6000 0.6000
126.67
T5 13| Hubner-Suhner Hybrid Cable 120.00 - 0.6000 0.6000
125.00
T5 14 AVA7-50 (1-5/8 LOW 120.00 - 0.6000 0.6000
DENSI FOAM) 126.67
T5 15 LDF4-50A (1/2 FOAM) 120.00 - 0.6000 0.6000
126.67
T5 17| LDF7-50A (1-5/8 FOAM) 120.00 - 0.6000 0.6000
126.67
T5 18| MLCH Hybrid Cable (VZW) 120.00 - 0.6000 0.6000
126.67
T5 21 DC Cable WR-VG122ST 120.00 - 0.6000 0.6000
126.67
T5 22 1 5/8" Hybriflex 120.00 - 0.6000 0.6000
126.67
T6 2 LDF7-50A (1-5/8 FOAM) 100.00 - 0.6000 0.6000
120.00
T6 3 LDF7-50A (1-5/8 FOAM) 100.00 - 0.6000 0.6000
120.00
T6 4| LDF7-50A (1-5/8 FOAM) 100.00 - 0.6000 0.6000
120.00
T6 5 LDF5-50A (7/8 FOAM) 100.00 - 0.6000 0.6000
120.00
T6 6 LDF4-50A (1/2 FOAM) 100.00 - 0.6000 0.6000
110.00
T6 8 LDF5-50A (7/8 FOAM) 100.00 - 0.6000 0.6000
120.00
T6 9 DC Cable WR-VG122ST 100.00 - 0.6000 0.6000
120.00
T6 12 1 5/8" Hybriflex 100.00 - 0.6000 0.6000
120.00
T6 13| Hubner-Suhner Hybrid Cable 100.00 - 0.6000 0.6000
120.00
T6 14 AVA7-50 (1-5/8 LOW 100.00 - 0.6000 0.6000
DENSI FOAM) 120.00
Té6 15 LDF4-50A (1/2 FOAM) 100.00 - 0.6000 0.6000
120.00
T6 17| LDF7-50A (1-5/8 FOAM) 100.00 - 0.6000 0.6000
120.00
Té 18| MLCH Hybrid Cable (VZW) 100.00 - 0.6000 0.6000
120.00
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Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev.| No Ice Ice
T6 21 DC Cable WR-VG122ST 100.00 - 0.6000 0.6000
120.00
Té6 22 1 5/8" Hybriflex 100.00 - 0.6000 0.6000
120.00
T7 2 LDF7-50A (1-5/8 FOAM)|90.00 - 100.00 0.6000 0.6000
T7 3 LDF7-50A (1-5/8 FOAM)|90.00 - 100.00 0.6000 0.6000
T7 4 LDF7-50A (1-5/8 FOAM)|90.00 - 100.00 0.6000 0.6000
T7 5 LDF5-50A (7/8 FOAM)|90.00 - 100.00 0.6000 0.6000
T7 6 LDF4-50A (1/2 FOAM)|90.00 - 100.00 0.6000 0.6000
T7 8 LDF5-50A (7/8 FOAM)|90.00 - 100.00 0.6000 0.6000
7 9 DC Cable WR-VG122S8T|90.00 - 100.00 0.6000 0.6000
T7 12 1 5/8" Hybriflex [ 90.00 - 100.00 0.6000 0.6000
T7 13| Hubner-Suhner Hybrid Cable|90.00 - 100.00 0.6000 0.6000
T7 14 AVA7-50 (1-5/8 LOW|90.00 - 100.00 0.6000 0.6000
DENSIL FOAM)
T7 15 LDF4-50A (1/2 FOAM)|90.00 - 100.00 0.6000 0.6000
T7 17 LDF7-50A (1-5/8 FOAM)|90.00 - 100.00 0.6000 0.6000
T7 18| MLCH Hybrid Cable (VZW)|90.00 - 100.00 0.6000 0.6000
T7 21 DC Cable WR-VG1225T|90.00 - 100.00 0.6000 0.6000
T7 22 1 5/8" Hybriflex [90.00 - 100.00 0.6000 0.6000
T8 2 LDF7-50A (1-5/8 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 3 LDF7-50A (1-5/8 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 4 LDF7-50A (1-5/8 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 5 LDF5-50A (7/8 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 6 LDF4-50A (1/2 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 8 LDF5-50A (7/8 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 9 DC Cable WR-VG122ST| 80.00 - 90.00 0.6000 0.6000
T8 12 1 5/8" Hybriflex| 80.00 - 90.00 0.6000 0.6000
T8 13| Hubner-Suhner Hybrid Cable| 80.00 - 90.00 0.6000 0.6000
T8 14 AVAT7-50 (1-5/8 LOW| 80.00 - 90.00 0.6000 0.6000
DENSIL FOAM)
T8 15 LDF4-50A (1/2 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 17 LDF7-50A (1-5/8 FOAM)| 80.00 - 90.00 0.6000 0.6000
T8 18| MLCH Hybrid Cable (VZW)| 80.00 - 90.00 0.6000 0.6000
T8 21 DC Cable WR-VG122ST| 80.00 - 90.00 0.6000 0.6000
T8 22 15/8" Hybriflex| 80.00 - 90.00 0.6000 0.6000
T9 2 LDF7-50A (1-5/8 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 3 LDF7-50A (1-5/8 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 4 LDF7-50A (1-5/8 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 5 LDF5-50A (7/8 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 6 LDF4-50A (1/2 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 8 LDF5-50A (7/8 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 9 DC Cable WR-VG122ST| 60.00 - 80.00 0.6000 0.6000
T9 12 1 5/8" Hybriflex| 60.00 - 80.00 0.6000 0.6000
T9 13| Hubner-Suhner Hybrid Cable| 60.00 - 80.00 0.6000 0.6000
T9 14 AVA7-50 (1-5/8 LOW| 60.00 - 80.00 0.6000 0.6000
DENSIL FOAM)
T9 15 LDF4-50A (1/2 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 17 LDF7-50A (1-5/8 FOAM)| 60.00 - 80.00 0.6000 0.6000
T9 18| MLCH Hybrid Cable (VZW)| 60.00 - 80.00 0.6000 0.6000
T9 21 DC Cable WR-VG122ST| 60.00 - 80.00 0.6000 0.6000
T9 22 1 5/8" Hybriflex| 60.00 - 80.00 0.6000 0.6000
T10 2 LDF7-50A (1-5/8 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 3 LDF7-50A (1-5/8 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 4 LDF7-50A (1-5/8 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 5 LDF5-50A (7/8 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 6 LDF4-50A (1/2 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 8 LDF5-50A (7/8 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 9 DC Cable WR-VG1228T| 40.00 - 60.00 0.6000 0.6000
T10 12 1 5/8" Hybriflex| 40.00 - 60.00 0.6000 0.6000
T10 13| Hubner-Suhner Hybrid Cable| 40.00 - 60.00 0.6000 0.6000
T10 14 AVA7-50 (1-5/8 LOW| 40.00 - 60.00 0.6000 0.6000
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500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev.| No Ice Ice
DENSI. FOAM)
T10 15 LDF4-50A (1/2 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 17 LDF7-50A (1-5/8 FOAM)| 40.00 - 60.00 0.6000 0.6000
T10 18| MLCH Hybrid Cable (VZW)| 40.00 - 60.00 0.6000 0.6000
T10 21 DC Cable WR-VG122ST| 40.00 - 60.00 0.6000 0.6000
T10 22 1 5/8" Hybriflex| 40.00 - 60.00 0.6000 0.6000
T11 2 LDF7-50A (1-5/8 FOAM)| 30.00 - 40.00 0.6000 0.6000
T11 3 LDF7-50A (1-5/8 FOAM)| 30.00 - 40.00 0.6000 0.6000
T11 4 LDF7-50A (1-5/8 FOAM)| 30.00 - 40.00 0.6000 0.6000
Ti1 5 LDF5-50A (7/8 FOAM)| 30.00 - 40.00 0.6000 0.6000
T11 6 LDF4-50A (1/2 FOAM)| 30.00 - 40.00 0.6000 0.6000
T11 8 LDF5-50A (7/8 FOAM)| 30.00 - 40.00 0.6000 0.6000
T11 9 DC Cable WR-VG122ST| 30.00 - 40.00 0.6000 0.6000
T11 12 1 5/8" Hybriflex| 30.00 - 40.00 0.6000 0.6000
T11 13| Hubner-Suhner Hybrid Cable| 30.00 - 40.00 0.6000 0.6000
T11 14 AVAT7-50 (1-5/8 LOW| 30.00 - 40.00 0.6000 0.6000
DENSL FOAM)
T11 15 LDF4-50A (1/2 FOAM)| 30.00 - 40.00 0.6000 0.6000
T11 17 LDF7-50A (1-5/8 FOAM)| 30.00 - 40.00 0.6000 0.6000
T11 18] MLCH Hybrid Cable (VZW)| 30.00 - 40.00 0.6000 0.6000
T11 21 DC Cable WR-VG1228T| 30.00 - 40.00 0.6000 0.6000
T11 22 1 5/8" Hybriflex| 30.00 - 40.00 0.6000 0.6000
Ti2 2 LDF7-50A (1-5/8 FOAM)| 20.00 - 30.00 0.6000 0.6000
T12 3 LDF7-50A (1-5/8 FOAM)| 20.00 - 30.00 0.6000 0.6000
T12 4 LDF7-50A (1-5/8 FOAM)| 20.00 - 30.00 0.6000 0.6000
Ti2 5 LDF5-50A (7/8 FOAM)| 20.00 - 30.00 0.6000 0.6000
T12 6 LDF4-50A (1/2 FOAM)| 20.00 - 30.00 0.6000 0.6000
T12 8 LDFS5-50A (7/8 FOAM)| 20.00 - 30.00 0.6000 0.6000
T12 9 DC Cable WR-VG122ST| 20.00 - 30.00 0.6000 0.6000
T12 12 1 5/8" Hybriflex| 20.00 - 30.00 0.6000 0.6000
Ti12 13| Hubner-Suhner Hybrid Cable| 20.00 - 30.00 0.6000 0.6000
T12 14 AVA7-50 (1-5/8 LOW| 20.00 - 30.00 0.6000 0.6000
DENSI FOAM)
T12 15 LDF4-50A (1/2 FOAM)| 20.00 - 30.00 0.6000 0.6000
T12 17 LDF7-50A (1-5/8 FOAM)| 20.00 - 30.00 0.6000 0.6000
T12 18| MLCH Hybrid Cable (VZW)| 20.00 - 30.00 0.6000 0.6000
T12 21 DC Cable WR-VG122ST| 20.00 - 30.00 0.6000 0.6000
T12 22 1 5/8" Hybriflex| 20.00 - 30.00 0.6000 0.6000
T13 2 LDF7-50A (1-5/8 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 3 LDF7-50A (1-5/8 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 4 LDF7-50A (1-5/8 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 5 LDF5-50A (7/8 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 6 LDF4-50A (1/2 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 8 LDF5-50A (7/8 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 9 DC Cable WR-VG122ST| 0.00 - 20.00 0.6000 0.6000
T13 12 1 5/8" Hybriflex| 0.00 - 20.00 0.6000 0.6000
T13 13| Hubner-Suhner Hybrid Cable| 0.00 - 20.00 0.6000 0.6000
T13 14 AVA7-50 (1-5/8 LOW| 0.00 - 20.00 0.6000 0.6000
DENSL FOAM)
T13 15 LDF4-50A (1/2 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 17 LDF7-50A (1-5/8 FOAM)| 0.00 - 20.00 0.6000 0.6000
T13 18| MLCH Hybrid Cable (VZW)| 0.00 - 20.00 0.6000 0.6000
T13 21 DC Cable WR-VG122ST| 0.00 - 20.00 0.6000 0.6000
T13 22 1 5/8" Hybriflex| 0.00 - 20.00 0.6000 0.6000
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Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
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Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cuds CaAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
/] * St i3 b K
St
S
AIR21 B2A/B4P A From Face 3.00 0.0000 125.00 No Ice 6.05 5.54 0.11
(T-Mobile) -4.00 1/2" Ice 6.42 6.19 0.17
0.00 1" Ice 6.80 6.85 0.23
AIR21 B2A/B4P B From Face 3.00 0.0000 125.00 No Ice 6.05 5.54 0.11
(T-Mobile) -4.00 172" Ice 6.42 6.19 0.17
0.00 1" Ice 6.80 6.85 0.23
AIR21 B2A/B4P C From Face 3.00 0.0000 125.00 No Ice 6.05 5.54 0.11
(T-Mobile) -4.00 1/2" Ice 6.42 6.19 0.17
0.00 1" Ice 6.80 6.85 0.23
TMA A From Face 3.00 0.0000 125.00 No Ice 1.06 0.45 0.02
(T-Mobile) 0.00 1/2" Ice 121 0.57 0.03
0.00 1"Ice 1.37 0.71 0.03
T™MA B From Face 3.00 0.0000 125.00 No Ice 1.06 0.45 0.02
(T-Mobile) 0.00 1/2" Ice 1.21 0.57 0.03
0.00 1" Ice 1.37 0.71 0.03
TMA C From Face 3.00 0.0000 125.00 No Ice 1.06 0.45 0.02
(T-Mobile) 0.00 1/2" Ice 121 0.57 0.03
0.00 1"Ice 1.37 0.71 0.03
LNX-6515DS-VIM A From Face 3.00 0.0000 125.00 No Ice 11.39 9.92 0.09
(T-Mobile) 0.00 172" Ice 12.01 11.38 0.18
0.00 1" Ice 12.63 12.46 0.28
LNX-6515DS-VIM B From Face 3.00 0.0000 125.00 No Ice 11.39 9.92 0.09
(T-Mobile) 0.00 172" Ice 12.01 11.38 0.18
0.00 1" Ice 12.63 12.46 0.28
LNX-6515DS-VIM C From Face 3.00 0.0000 125.00 No Ice 11.39 9.92 0.09
(T-Mobile) 0.00 1/2" Ice 12.01 11.38 0.18
0.00 1" Ice 12.63 12.46 0.28
AIR21 B2A/B4P A From Face 3.00 0.0000 125.00 No Ice 6.05 5.54 0.11
(T-Mobile) 4.00 1/2" Ice 6.42 6.19 0.17
0.00 1"Ice 6.80 6.85 0.23
AIR21 B2A/B4P B From Face 3.00 0.0000 125.00 No Ice 6.05 5.54 0.11
(T-Mobile) 4.00 12" Ice 6.42 6.19 0.17
0.00 1" Ice 6.80 6.85 0.23
AIR21 B2A/B4P C From Face 3.00 0.0000 125.00 No Ice 6.05 5.54 0.11
(T-Mobile) 4.00 1/2" Ice 6.42 6.19 0.17
0.00 1" Ice 6.80 6.85 0.23
LTF12=372 Sector Mount (1) A None 0.0000 125.00 No Ice 13.60 13.60 047
(T-Mobile) 1/2" Ice 18.40 18.40 0.60
1" Ice 23.20 23.20 0.73
LTF12=372 Sector Mount (1) B None 0.0000 125.00 No Ice 13.60 13.60 0.47
(T-Mobile) 1/2"1ce  18.40 18.40 0.60
1" Ice 23.20 23.20 0.73
LTF12=372 Sector Mount (1) C None 0.0000 125.00 No Ice 13.60 13.60 0.47
(T-Mobile) 1/2" Ice 18.40 18.40 0.60
1" Ice 23.20 23.20 0.73
RRUS-11 A From Face 3.00 0.0000 125.00 No Ice 2.57 1.07 0.05
(T-Mobile) 0.00 1/2" Ice 2.76 1.21 0.07
0.00 1" Ice 297 1.36 0.09
RRUS-11 B From Face 3.00 0.0000 125.00 No Ice 2.57 1.07 0.05
(T-Mobile) 0.00 12"l 2.76 121 0.07
0.00 1" Ice 2.97 1.36 0.09
RRUS-11 C From Face 3.00 0.0000 125.00 No Ice 2.57 1.07 0.05
(T-Mobile) 0.00 1/2" Ice 2.76 121 0.07
0.00 1" Ice 2.97 1.36 0.09
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Description Face Offset Offsets: Azimuth Placement Cada CoAs Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
fi ° S ¥ g K
fi
f
GPS C From Face 1.00 0.0000 60.00 No Ice 0.00 0.00 0.00
(DNK-1/ GPS) 0.00 1/2" Ice 0.00 0.00 0.00
0.00 1" Ice 0.00 0.00 0.00
4' Standoff C None 0.0000 60.00 No Ice 342 342 0.11
(DNK-1/GPS) 1/2" Ice 3.67 3.67 0.15
1" Ice 3.92 3.92 0.19
2" Dia 10' Omni C From Leg 3.00 0.0000 159.00 No Ice 2.00 2.00 0.01
(DNK-47 / CSP-48) 0.00 1/2" Ice 3.03 3.03 0.03
0.00 1" Ice 4.06 4.06 0.04
3' Side Arm C None 0.0000 159.00 No Ice 2.72 2.72 0.05
(DNK-47 / CSP-48) 1/2" Ice 491 491 0.09
1"Ice 7.10 7.10 0.13
2" Dia 10' Omni A From Leg 4.00 0.0000 171.00 No Ice 2.00 2.00 0.01
(DNK-48 / CSP-49) 0.00 12" Ice 3.03 3.03 0.03
-3.00 1" Ice 4.06 4.06 0.04
4' Standoff A None 0.0000 171.00 No Ice 3.42 342 0.11
(DNK-48,53) 1/2" Ice 3.67 3.67 0.15
1" Ice 3.92 3.92 0.19
2" Dia 10' Omni A From Leg 4,00 0.0000 171.00 No Ice 2.00 2.00 0.01
(DNK-53 / CSP-45) 0.00 1/2" Ice 3.03 3.03 0.03
3.00 1" Ice 4.06 4.06 0.04
AP11-850/090/ADT w/Mount B From Leg 5.00 0.0000 162.00 No Ice 5.31 3.92 0.04
Pipe 0.00 1/2" Ice 593 496 0.08
(DNK-49 / CSP-46) 0.00 1"Ice 6.44 5.72 0.14
5' Standoff B None 0.0000 162.00 No Ice 342 342 0.11
(DNK-49 / CSP-46) 1/2" Ice 3.67 3.67 0.15
1" Ice 3.92 3.92 0.19
8'x2 1/2" Pipe Mount C None 0.0000 162.00 No Ice 2.20 2.20 0.04
(DNK-50 / CSP-60) 12" Ice 3.13 3.13 0.06
} 1" Ice 3.62 3.62 0.08
3' Yagi B From Leg 0.50 0.0000 169.00 No Ice 2.08 2.08 0.03
(DNK-51 / CSP-1) 0.00 1/2" Iee 3.79 3.79 0.05
0.00 1" Ice 5.52 5.52 0.09
4'x4" Pipe Mount C None 0.0000 177.00 No Ice 1.00 1.00 0.04
(DNK-52) 1/2" Ice 1.58 1.58 0.06
1" Ice 1.84 1.84 0.07
AP11-850/090/ADT w/Mount B None 0.0000 178.00 No Ice 5.31 3.92 0.04
Pipe 1/2" Ice 5.93 496 0.08
(DNK-54 / CSP-47) 1" Ice 6.44 5.72 0.14
WPA-700102-4CF-EDIN-X B From Leg 6.00 0.0000 170.00 No Ice 3.58 3.66 0.04
w/ Mount Kit 0.00 1/2" Ice 3.88 421 0.08
(Troop G TX) 3.00 1" Ice 420 4.77 0.12
432E-831-01T TTA Unit B From Leg 3.00 0.0000 170.00 No Ice 2.85 0.97 0.03
(Troop G) 0.00 1/2" Ice 3.06 1.11 0.04
0.00 1" Ice 3.28 1.26 0.07
SE419-SWBPALDEF(D00) B From Leg 6.00 0.0000 170.00 No Ice 25.03 9.80 0.05
(Troop G RX) 0.00 1/2"Ice 2587 10.44 0.18
-3.00 1" Ice 26.71 11.09 0.31
SE419-SWBPALDF Panel B None 0.0000 175.00 No Ice 11.64 7.88 0.05
Antenna 1/2" Ice 12.29 8.51 0.11
(Troop G SZ) 1" Ice 12.95 9.14 0.19
6' Side-Arm B None 0.0000 170.00 No Ice 10.60 10.60 0.14
(Troop G) 1/2" Ice 15.40 15.40 0.21
1" Ice 20.20 20.20 0.28
*** VZW Antennas
08/09/2018
Pirod 15' T-Frame Sector A None 0.0000 160.00 No Ice 15.00 15.00 0.50
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Description Face Offset Offsets: Azimuth Placement Cad,y CuAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St = b/ s iia K
fi
S
Mount (1) 1/2"Ice  20.60 20.60 0.65
(Verizon) 1" Ice 26.20 26.20 0.80
Pirod 15' T-Frame Sector B None 0.0000 160.00 No Ice 15.00 15.00 0.50
Mount (1) 1/2" Ice 20.60 20.60 0.65
(Verizon) 1" Ice 26.20 26.20 0.80
Pirod 15' T-Frame Sector C None 0.0000 160.00 No Ice 15.00 15.00 0.50
Mount (1) 1/2" Ice 20.60 20.60 0.65
(Verizon) 1" Ice 26.20 26.20 0.80
JAHH-65B-R3B Panel A From Face 3.00 0.0000 160.00 No Ice 9.11 7.64 0.13
Antenna 0.00 1/2" Ice 9.58 8.53 0.20
(PROPOSED -Verizon) 0.00 1" Ice 10.05 9.37 0.29
JAHH-65B-R3B Panel A From Face 3.00 0.0000 160.00 No Ice 9.11 7.64 0.13
Antenna 0.00 1/2" Ice 9.58 8.53 0.20
(PROPOSED -Verizon) 0.00 1" Ice 10.05 9.37 0.29
BXA-70080-4CF-EDIN A From Face 3.00 0.0000 160.00 No Ice 3.62 5.10 0.05
Panel 0.00 1/2" Ice 3.94 5.70 0.09
(Verizon) 0.00 1" Ice 426 6.29 0.14
BXA-171063-12CF Panel A From Face 3.00 0.0000 160.00 No Ice 4.80 5.28 0.06
Antenna 0.00 1/2" Ice 5.25 6.15 0.10
(Verizon) 0.00 1" Ice 5.71 6.97 0.16
BSAMNT-SBS-2-2 (JAHH A From Face 3.00 0.0000 160.00 No Ice 348 330 0.12
Bracket (for 2)) 0.00 1/2" Ice 4.60 443 0.18
(PROPOSED -Verizon) 0.00 1" Ice 5.37 5.19 0.24
4x40 B2_B66 Dual Band A From Face 3.00 0.0000 160.00 No Ice 1.88 1.25 0.10
RRH Unit 0.00 1/2" Ice 2.05 1.39 0.12
(PROPOSED -Verizon) 0.00 1" Ice 222 1.54 0.14
4x40_B5/B13 RRH Unit A From Face 3.00 0.0000 160.00 No Ice 1.88 1.01 0.08
(PROPOSED -Verizon) 0.00 1/2" Ice 2.05 1.14 0.10
0.00 1" Ice 222 1.28 0.12
4x30_B13 RRH Unit A From Face 3.00 0.0000 160.00 No Ice 2.16 1.62 0.07
(PROPOSED -Verizon) 0.00 1/2" Ice 2.35 1.79 0.08
0.00 1" Ice 2.55 1.97 0.11
DB-T1-6Z-8AB-0Z A From Face 3.00 0.0000 160.00 No Ice 4.80 2.00 0.05
Distribution Box 0.00 172" Ice 5.07 2.19 0.08
(Verizon) 0.00 1" Ice 5.35 2.39 0.12
JAHH-65B-R3B Panel B From Face 3.00 0.0000 160.00 No Ice 9.11 7.64 0.13
Antenna 0.00 1/2" Ice 9.58 8.53 0.20
(PROPOSED -Verizon) 0.00 1" Ice 10.05 9.37 0.29
JAHH-65B-R3B Panel B From Face 3.00 0.0000 160.00 No Ice 9.11 7.64 0.13
Antenna 0.00 1/2" Ice 9.58 8.53 0.20
(PROPOSED -Verizon) 0.00 1" Ice 10.05 9.37 0.29
BXA-70063-4CF Panel B From Face 3.00 0.0000 160.00 No Ice 7.65 6.27 0.06
Antenna 0.00 1/2" Ice 8.10 7.15 0.13
(Verizon) 0.00 1" Ice 8.56 797 0.20
BXA-171063-12CF Panel B From Face 3.00 0.0000 160.00 No Ice 4.80 5.28 0.06
Antenna 0.00 12" Ice 5.25 6.15 0.10
(Verizon) 0.00 1" Ice 5.71 6.97 0.16
BSAMNT-SBS-2-2 (JAHH B From Face 3.00 0.0000 160.00 No Ice 3.48 330 0.12
Bracket (for 2)) 0.00 1/2" Ice 4.60 443 0.18
(PROPOSED -Verizon) 0.00 1" Ice 537 5.19 0.24
4x40 B2_B66 Dual Band B From Face 3.00 0.0000 160.00 No Ice 1.88 1.25 0.10
RRH Unit 0.00 1/2" Ice 2.05 1.39 0.12
(PROPOSED -Verizon) 0.00 1" Ice 2.22 1.54 0.14
4x40_B5|B13 RRH Unit B From Face 3.00 0.0000 160.00 No Ice 1.88 1.01 0.08
(PROPOSED -Verizon) 0.00 1/2" Ice 2.05 1.14 0.10
0.00 1" Ice 222 1.28 0.12

4x30_B13 RRH Unit B From Face 3:00 0.0000 160.00 No Ice 2.16 1:62 0.07
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St : St 3 b d K
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b
(PROPOSED -Verizon) 0.00 1/2" Ice 2.35 1.79 0.08
0.00 1" Ice 2.55 1.97 0.11
JAHH-65B-R3B Panel C From Face 3.00 0.0000 160.00 No Ice 9.11 7.64 0.13
Antenna 0.00 172" Ice 9.58 8.53 0.20
(PROPOSED -Verizon) 0.00 1" Ice 10.05 937 0.29
JAHH-65B-R3B Panel C From Face 3.00 0.0000 160.00 No Ice 9.11 7.64 0.13
Antenna 0.00 1/2" Ice 9.58 8.53 0.20
(PROPOSED -Verizon) 0.00 1" Ice 10.05 9.37 0.29
BXA-70063-4CF Panel C From Face 3.00 0.0000 160.00 No Ice 7.65 6.27 0.06
Antenna 0.00 12" Ice 8.10 7.15 0.13
(Verizon) 0.00 1" Ice 8.56 797 0.20
BXA-171063-12CF Panel C From Face 3.00 0.0000 160.00 No Ice 4.80 5.28 0.06
Antenna 0.00 1/2" Iee 5.25 6.15 0.10
(Verizon) 0.00 1" Ice 571 6.97 0.16
BSAMNT-SBS-2-2 (JAHH C From Face 3.00 0.0000 160.00 No Ice 348 3.30 0.12
Bracket (for 2)) 0.00 1/2" Ice 4.60 443 0.18
(PROPOSED -Verizon) 0.00 1" Ice 5.37 5.19 0.24
4x40 B2_B66 Dual Band C From Face 3.00 0.0000 160.00 No Ice 1.88 125 0.10
RRH Unit 0.00 1/2" Iee 2.05 1.39 0.12
(PROPOSED -Verizon) 0.00 1" Ice 222 1.54 0.14
4x40_B5/B13 RRH Unit C From Face 3.00 0.0000 160.00 No Ice 1.88 1.01 0.08
(PROPOSED -Verizon) 0.00 1/2" Ice 2.05 1.14 0.10
0.00 1" Ice 222 1.28 0.12
4x30_B13 RRH Unit C From Face 3.00 0.0000 160.00 No Ice 2.16 1.62 0.07
(PROPOSED -Verizon) 0.00 12" Ice 2.35 1.79 0.08
0.00 1" Ice 255 1.97 0.11
*¥* VZW Antennas
08/09/2018
*** AT&T/SMK-004
Antennas - Existing
Pirod 15' T-Frame Sector A None 0.0000 133.00 No Ice 15.00 15.00 0.50
Mount (1) 12"Ice  20.60 20.60 0.65
(AT&T) 1" Ice 26.20 26.20 0.80
Pirod 15' T-Frame Sector B None 0.0000 133.00 No Ice 15.00 15.00 0.50
Mount (1) 1/2"Ice  20.60 20.60 0.65
(AT&T) 1" Ice 26.20 26.20 0.80
Pirod 15' T-Frame Sector C None 0.0000 133.00 No Ice 15.00 15.00 0.50
Mount (1) 1/2"Ice  20.60 20.60 0.65
(AT&T) 1" Ice 26.20 26.20 0.80
P65-16-XLH-RR A From Face 3.00 0.0000 133.00 No Ice 8.40 4.70 0.06
(AT&T) -6.00 1/2" Ice 8.95 5.15 0.11
0.00 1" Ice 9.51 5.60 0.16
RRUS-11 A From Face 3.00 0.0000 133.00 No Ice 2.99 1.25 0.05
(AT&T) -6.00 1/2" Tce 323 141 0.07
0.00 1" Ice 347 1.59 0.09
HPA-65R-BUU-H6 Panel A From Face 3.00 0.0000 133.00 No Ice 9.49 6.91 0.07
(AT&T) -2.00 1/2" Ice 9.96 7.87 0.14
0.00 1" Ice 10.43 8.70 0.22
RRUS-32 A From Face 3.00 0.0000 133.00 No Ice 3.20 1.85 0.06
(AT&T) -2.00 1/2" Ice 3.46 2.08 0.08
0.00 1" Ice 3.73 2.31 0.11
DC6-48-60-18-8F (Squid) A From Face 3.00 0.0000 133.00 No Ice 1.27 1.27 0.02
Suppressor 0.00 1/2" Ice 1.46 1.46 0.04
(AT&T) 0.00 1" Ice 1.66 1.66 0.05
P65-16-XLH-RR B From Face 3.00 0.0000 133.00 No Ice 8.40 470 0.06
(AT&T) -6.00 1/2" Ice 8.95 5.15 0.11
0.00 1" Ice 9.51 5.60 0.16
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Description Face Offset Offsets: Azimuth Placement CuA, Cud,s Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Tt = b/ bid s K
1t
J

RRUS-11 B From Face 3.00 0.0000 133.00 No Ice 2.99 1.25 0.05
(AT&T) -6.00 1/2" Ice 3.23 141 0.07
0.00 1" Ice 347 1.59 0.09
HPA-65R-BUU-H6 Panel B From Face 3.00 0.0000 133.00 No Ice 9.49 6.91 0.07
(AT&T) -2.00 1/2" Ice 9.96 7.87 0.14
0.00 1" Ice 10.43 8.70 0.22
RRUS-32 B From Face 3.00 0.0000 133.00 No Ice 320 1.85 0.06
(AT&T) -2.00 1/2" Ice 3.46 2.08 0.08
0.00 1" Ice 3.73 2.31 0.11
P65-16-XLH-RR C From Face 3.00 0.0000 133.00 No Ice 8.40 470 0.06
(AT&T) -6.00 1/2" Ice 8.95 5.15 0.11
0.00 1" Ice 9.51 5.60 0.16
RRUS-11 C From Face 3.00 0.0000 . 133.00 No Ice 2.99 1.25 0.05
(AT&T) -6.00 1/2" Ice 3.23 141 0.07
0.00 1" Ice 347 1.59 0.09
HPA-65R-BUU-H6 Panel C From Face 3.00 0.0000 133.00 No Ice 9.49 6.91 0.07
(AT&T) -2.00 1/2" Ice 9.96 7.87 0.14
0.00 1" Ice 10.43 8.70 0.22
RRUS-32 C From Face 3.00 0.0000 133.00 No Ice 320 1.85 0.06
(AT&T) -2.00 1/2" Ice 3.46 2.08 0.08
0.00 1" Ice 3.73 2.31 0.11

*** AT&T/SMK-004

Antennas - Existing

*** AT&T/SMK-004

Antennas - Proposed
800-10798 Kathrein Panel A From Face 3.00 0.0000 133.00 No Ice 11.31 7.25 0.11
(AT&T) 6.00 1/2" Ice 11.92 8.37 0.19
0.00 1" Ice 12.54 9.27 0.28
RRUS-32 B66 A From Face 3.00 0.0000 133.00 No Ice 3.20 1.85 0.06
(AT&T) 6.00 1/2" Ice 346 2.08 0.08
0.00 1" Ice 373 231 0.11
RRUS-32 A From Face 3.00 0.0000 133.00 No Ice 3.20 1.85 0.06
(AT&T) -2.00 1/2" Ice 3.46 2.08 0.08
0.00 1" Ice 3.73 231 0.11
DBC0061F1V51-2 Combiner A From Face 3.00 0.0000 133.00 No Ice 0.48 0.51 0.03
Units 6.00 1/2" Ice 0.58 0.60 0.03
(AT&T) 0.00 1" Ice 0.68 0.71 0.04
800-10798 Kathrein Panel B From Face 3.00 0.0000 133.00 No Ice 11.31 7.25 0.11
(AT&T) 6.00 1/2" Ice 11.92 8.37 0.19
0.00 1" Ice 12.54 9.27 0.28
RRUS-32 B66 B From Face 3.00 0.0000 133.00 No Ice 3.20 1.85 0.06
(AT&T) 6.00 1/2" Ice 346 2.08 0.08
0.00 1" Ice 3.73 2.31 0.11
RRUS-32 B From Face 3.00 0.0000 133.00 No Ice 3.20 1.85 0.06
(AT&T) -2.00 1/2" Ice 346 2.08 0.08
0.00 1" Ice 373 231 0.11
DBC0061F1V51-2 Combiner B From Face 3.00 0.0000 133.00 No Ice 0.48 0.51 0.03
Units 6.00 1/2" Ice 0.58 0.60 0.03
(AT&T) 0.00 1" Ice 0.68 0.71 0.04
800-10798 Kathrein Panel C From Face 3.00 0.0000 133.00 No Ice 11.31 7.25 0.11
(AT&T) 6.00 1/2" Ice 11.92 8.37 0.19
0.00 1" Ice 12.54 9.27 0.28
RRUS-32 B66 C From Face 3.00 0.0000 133.00 No Ice 3.20 1.85 0.06
(AT&T) -2.00 1/2" Ice 3.46 2.08 0.08
0.00 1" Ice 3.73 231 0.11
RRUS-32 C From Face 3.00 0.0000 133.00 No Ice 3.20 1.85 0.06

(AT&T) 6.00 1/2" Ice 3.46 2.08 0.08
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Description Face Offset Offsets: Azimuth Placement Cudy CuA4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° fe b 7 K
St
S
0.00 1" Ice 3.73 2.31 0.11
DBC0061F1V51-2 Combiner C From Face 3.00 0.0000 133.00 No Ice 0.48 0.51 0.03
Units 6.00 1/2" Ice 0.58 0.60 0.03
(AT&T) 0.00 1" Ice 0.68 0.71 0.04
DC6-48-60-18-8F (Squid) C From Face 3.00 0.0000 133.00 No Ice 127 1.27 0.02
Suppressor 0.00 12" Ice 1.46 1.46 0.04
(AT&T) 0.00 1" Ice 1.66 1.66 0.05
*** AT&T/SMK-004
Antennas - Proposed
Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
A ; ° /i is K
PA6-65AC C Paraboloid From 1.00 Worst 177.00 6.00 No Ice 28.27 0.09
(DNK-52 / CSP-42) w/Radome Leg 0.00 12"Ice  29.05 0.24
0.00 1" Ice 29.83 0.39
222-G Verification Constants
Constant Value
Wind Importance Factor Without Ice 1.15
Wind Importance Factor With Ice Factor 1
Ice Importance Factor 1.25
Kq 0.85
Z, 900
" 9.5
Komin 0.85
K. 1
K. 1
f 1
222-G Section Verification ArRr By Element
Section Elem. Size C C F e e A, A, AR, AR,
Elevation Num. w/ce | a w/ice w/lce w/lce
c
ft e /7 Jis i3 f
Tl 1 ROHN 3 STD 4093 |39.248| C 0.139) 0.354 5.833 13.197 3.055 8.151
180.00-160.00)
1] ROHN 3 STD 40.93 [39.248 | A 0.139| 0.354 5.833 13.197, 3.055 8.151
2| ROHN 3 STD 4093 |39.248 | C 0.139) 0.354] 5.833 13.197, 3.055 8.151
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Section Elem. Size C C F e e A, A, AR, AR,
Elevation Num. w/ice | a w/lce w/lce w/lce
c
7t e i b Jid Jis

2l ROHN3STD 40.93 |39.248| B 0.13 0.354 5.833 13.197 3.055 8.151

3] ROHN3STD 4093 [39.248| B 0.13g| 0.354 5.833 13.197 3.055 8.151

3] ROHN3STD 40.93 [39.248| A 0.139] 0.354 5.833 13.197 3.055 8.151

4 ROHN15STD |22.219|31317| C 0.139] 0.354 1.306 4.344 0.740 2.683
5/ ROHN1.5STD (22.219|31317| B 0.139] 0.354 1.306, 4.344 0.740 2.683)
6 ROHN1.5STD |[22.219(31317| A 0.139] 0.354 1.306] 4.344 0.740) 2.683]

71 ROHN 1.5STD |22.219(31317| C 0.13 0.354 1.315] 4.373 0.745 2.701
8| ROHN2STD 27774 |33.671 | C 0.13 0.354 1.518 4.343 0.860 2.682|

9 ROHN2STD 27774 (33671 | C 0.139] 0.354 1.518 4.343 0.860) 2.682

100 ROHN 1.5STD |22.219|31317| B 0.139] 0.354 1.315 4.373 0.745] 2,701

11 ROHN 2 STD 27.774 133671 | B 0.139 0.354 1.518 4.343 0.860| 2.682

12l ROHN 2 STD 27774 |33.671| B 0.139 0.354 1.518 4.343 0.860| 2.682

13] ROHN1.5STD |22219|31317| A 0.139) 0.354 1.315 4.373 0.745 2.701

14  ROHN 2 STD 277774 133671 | A 0.139| 0.354 1.518] 4.343 0.860] 2.682

155 ROHN2STD 27.774 | 33.671 | A 0.139 0.354 1.518] 4.343 0.860f 2,682

19 ROHN 1.5STD |22.219|31317| C 0.139 0.354 1311 4.358 0.743 2.692

20| ROHN2STD 27.774 | 33.671| C 0.139 0.354 1.517 4.338 0.859) 2.680)

21 ROHN 2 STD 27774 [33.671 | C 0.139] 0.354] 1.517, 4.338 0.859 2.680

221 ROHN15STD |22.219(31317| B 0.139) 0.354] 1.311 4.358 0.743) 2.692

23] - ROHN2 STD 27774 33671 | B 0.139) 0354 1.517 433 0.859 2.680]

24 ROHN 2 STD 27774 (33671 | B 0.139] 0354 1.517 4.338 0.859 2.680

25| ROHN 1.5STD (2221931317 A 0.139) 0354 1.311 4.358 0.743 2.692

26 ROHN 2 STD 27774 | 33.671 | A 0.139( 0.354] 1.517 4.338 0.859 2.680)

27| ROHN 2 STD 27.774 | 33.671| A 0.139] 0.354] 1.517 4338 0.859 2.680)

311 ROHN2STD 27.774 | 33.671| C 0.139) 0.354] 1.515 4333 0.858 2.677

32| ROHN2STD 2777433671 | C 0.139] 0.354] 1.515 4.333 0.858 2.677

33 ROHN2STD 27.774 133671 | B 0.139] 0.354] 1.515 4.333 0.858 2.677

34 ROHN2STD 2777433671 | B 0.139] 0.354] 1.515 4.333 0.858 2.677

35/ ROHN2STD 27774 133671 | A 0.139] 0.354 1.515 4333 0.858 2.677

36 ROHN?2STD 27.774 | 33.671 | A 0.139) 0354 1.515 4333 0.858 2.677

A Sum: 24.699, 65.497 13.494 40.456

B 24.699, 65.497 13.494 40.456

C 24.699 65.497 13.494 40.456

T2 400 ROHN4STD 51.935|43.357| C 0.144 0.34 7.514 14.798 3.550 9.061

160.00-140.004

40 ROHN4STD 51.935 43357 A 0.144 0.34 7.514 14.798 3.550 9.061

41| ROHN4 STD 51.935 (43357 C 0.144 0.34 7.514 14.798 3.550] 9.061

41 ROHN 4 STD 51.935]143.357| B 0.144 0.34 7514 14.798 3.550) 9.061

42 ROHN4STD 51.935143357| B 0.144 0.34 7514 14.798 3.550)] 9.061

42 ROHN4STD 51.935143.357| A 0.144 0.34 7.514 14.798 3.550] 9.061

43l ROHN1.5STD ([21.928|30.638| C 0.144 0.34 1.526 5.031 0.865 3.080

44 ROHN2STD 2741 (32962 C 0.144 0.34 1.634 4.635 0.926 2.838

45| ROHN2STD 2741 (32962 C 0.144] 0.34 1.634] 4.635 0.926] 2.838

46) ROHN1.5STD |21.928 30.638| B 0.144] 0.34] 1.526 5.031 0.865 3.080

47 ROHN?2STD 27.41 [32962| B 0.144| 0.34] 1.634 4.635 0.926 2.838

481 ROHN 2 STD 2741 132962 | B 0.144 0.34 1.634] 4.635 0.926 2.838

49] ROHN15STD [21.928|30.638| A 0.144 0.34 1.526] 5.031 0.865] 3.080]

50 ROHN 2 STD 2741 132962 | A 0.144 0.34] 1.634 4.635 0.926] 2.838

511 ROHN2STD 2741 32962 A 0.144 0.34] 1.634 4.635 0.926 2.838

55 ROHN 1.5STD |[21.928|30.638| C 0.144 0.34] 1.416] 4.668 0.803 2.858

56 ROHN 2 STD 2741 |32962| C 0.144 0.34] 1.589 4.508 0.901 2.760)

57 ROHN 2 STD 2741 | 32962 | C 0.144 0.34 1.589] 4.508] 0.901 2.760

58 ROHN1.5STD |21.92830.638| B 0.144 0.34 1.416) 4.668 0.803 2.858]

59] ROHN2STD 2741 |32962| B 0.144 0.34 1.589 4.508 0.901 2.760

60] ROHN2STD 2741 |32962| B 0.144 0.34 1.589) 4.508 0.901 2.760

61| ROHN1.5STD |21.928 [30.638 | A 0.144 0.34 1.416] 4,668 0.803 2.858|

62 ROHN 2 STD 2741 32962 | A 0.144 0.34 1.589 4.508 0.901 2.760

63 ROHN2STD 27.41 32962 | A 0.144 0.34 1.589 4.508 0.901 2.760

67| ROHN1.5STD [21.92830.638| C 0.144 0.34 1.319 4.349 0.748 2.663

68 ROHN 2 STD 2741 [32962| C 0.144 0.34 1.546] 4.385 0.8?6] 2,685
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Section Elem. Size C C F e e A, A, AR, AR,
Elevation Num. w/lce | a w/lce w/lce w/lce
c
ft e id s yid id
691 ROHN 2 STD 2741 |32962| C 0.144] 0.34 1.546 4.385 0.87 2.685
700 ROHN1.5STD [21.928 [30.638| B 0.144 0.34 1.319, 4.349 0.748 2.663
T ROHN 2 STD 2741 132962 | B 0.144 0.34 1.546) 4.385 0.876 2.685
72 ROHN2 STD 2741 (32962 B 0.144 0.34 1.546 4.385 0.876 2.685
73] ROHN 1.5STD |21.928 |30.638( A 0.144 0.34 1.319 4.349) 0.748 2.663
74 ROHN 2 STD 2741 |32962| A 0.144 0.34 1.546 4.385 0.876) 2.685
75| ROHN 2 STD 2741 132962 | A 0.144 0.34 1.546 4.385 0.876 2.685
A Sum; 28.825 70.700| 14.923 43.287
B 28.825 70.700) 14.923 43.287
C 28.825 70.700| 14.923 43.287
T3 79 ROHN 5 EH 63.577|147.888| C 0.151 0.33 3.096] 5.502 1.304 3.351
140.00-133.33
79 ROHN 5 EH 63.577 | 47.888 | A 0.151 0.33 3.096 5.502 1.304 3351
80 ROHN 5 EH 63.577 147888 | C 0.151 0.33 3.096 5.502] 1.304] 3.351
80 ROHN 5 EH 63.577147.888 | B 0.151 0.33 3.006] 5.502 1.304 3.351
81 ROHN 5 EH 63.577147.888 | B 0.151 0.33 3.096 5.502 1.304 3.351
81 ROHN 5 EH 63.577 | 47.888 | A 0.151 0.33 3.096 5.502] 1.304 3351
82 ROHN 2 STD 27.143 | 32444 | C 0.151 0.33 2.045 5.768 1.161 3.513
83 ROHN 2 EH 272 |32469| C 0.151 0.33 1.670) 4.702 0.948 2.863
84 ROHN 2 EH 272 |32469| C 0.151 0.33 1.670 4.702 0.94 2.863
85 ROHN2 STD 27143 (32444 | B 0.151 0.33 2.045 5.768, 1.161 3.513
86} ROHN 2 EH 272 |32469| B 0.151 0.33 1.670) 4.702 0.94 2.863
87 ROHN 2 EH 272 |32469| B 0.151 0.33 1.670)] 4.702 0.94 2.863
88) ROHN2 STD 27.143 32444 | A 0.151 0.33 2.045 5.768 1.161 3.513
8 ROHN 2 EH 272 32469 A 0.151 0.33 1.670] 4.702 0.94 2.863
90, ROHN 2 EH 272 (32469 A 0.151 0.33] 1.670| 4.702 0.948 2.863
A Sum: 11.577 26.175 5.663 15.941
B 11.577 26.175 5.663 15.941
C 11.577 26.175 5.663 15.941
T4 94 ROHN 5 EH 63.243 147532 C 0.145) 0.319 3.096 5.490) 1.299 3.321
133.33-126.67
94 ROHN 5 EH 63.243 147532 A 0.145 0.319 3.096 5.490 1.299) 3321
95 ROHN 5 EH 63.243 147532 C 0.145( 0319 3.096 5.490) 1.299 3.321
95 ROHN 5 EH 63.243 147532 | B 0.145 0319 3.09 5.490 1.299] 3.321
96 ROHN 5 EH 63.243 1 47.532| B 0.145) 0.319 3.096 5.490) 1.299] 3.321
96| ROHN 5 EH 63.243 147532 | A 0.145) 0.319 3.096 5.490) 1.299 3321
971 ROHN 2 STD 27 3217 | C 0.145 0319 2.165 6.086 1.228 3.682
98 ROHN2 STD 27 3217 | B 0.145 0.319 2.165 6.086 1.228 3.682
99 ROHN 2 STD 27 3217 | A 0.145 0319 2.165 6.086] 1.228 3.682)
100] ROHN 2 EH 27.05732.194| C 0.145( 031 1.717 4.821 0.974 2916
101 ROHN 2 EH 27.057|32.194| C 0.145 03 la 1.717 4.821 0.974 2.916)
102 ROHN 2 EH 27.05732.194| B 0.145, 031 1.717 4.821 0.974 2.916)
103 ROHN 2 EH 27.057132.194| B 0.145 0.319 1.717] 4.821 0.974 2.916
104] ROHN 2 EH 27.057 | 32.194| A 0.145 0.319 1.717 4.821 0.974) 2.916
105 ROHN 2 EH 27.057(32.194| A 0.145] 0.319 1.717) 4.821 0.974 2.916
A Sum: 11.792| 26.708 5.774 16.157
B 11.792 26.708 5.774 16.157
C 11,792 26.708 5.774 16.157
T5 109 ROHN 5 EH 62.894 1 47.161 | C 0.14  0.30 3.096| 5477 1.297 3.295
126.67-120.00}
109 ROHN 5 EH 62.894 [47.161 | A 0.14 0308 3.096] 5.477 1.297| 3.295
110 ROHN S EH 62.894 | 47.161 | C 0.14 030 3.096 5477 1.297 3.295
110 ROHN 5 EH 62.894 [47.161 | B 0.14 0.308] 3.096] 5477 1.297, 3.295
111 ROHN 5 EH 62.894 [47.161 | B 0.14{ 0.308 3.006( 5477 1.297 3.295
111 ROHN 5 EH 62.894 147.161 | A 0.14[ 0308 3.096 5477 1.297 3.295
112] ROHN 2 STD 26.851 [31.884 | C 0.14) 0308 2.303 6.451 1.305 3.881
113 ROHN 2 STD 26.851 [31.884 | B 0.14[ 0.308 2.303 6.451 1.305] 3.881
114 ROHN 2 STD 26.851 |31.884 | A 0.14 0308 2.303 6.451 1.305 3.881
115 ROHN 2 XXS 26.851 (31.884 | C 0.14 0.308 1.763 4.93 0.999, 2.971
11 ROHN 2 XXS§ 26.851 [31.884 | C 0.14| 0.308 1.763 4.938] 0.999] 2971
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Section Elem. Size C C F e e A, A, AR, AR,
Elevation Num. w/lce | a w/lce w/lce w/lce
[
fi e i i bid bid
117] ROHN 2 XXS 26.851 |31.884| B 0.14 0.308 1.763 4,938 0.999 2.971
118 ROHN 2 XXS 26.851|31.884| B 0.14 0.308 1.763 4.938 0.999 297
119) ROHN 2 XX§ 26.851 | 31.884 A 0.14f  0.308 1.763 4.938 0.999] 2971
1200 ROHN 2 XXS 26.851 31884 A 0.14 0.308 1.763 4.938 0.999 2971
A Sum: 12.020 27.281 5.895 16.413
B 12.020] 27.281 5.895 16.413
C 12.020) 27.281 5.895 16.413|
T4 124 ROHN 6 EHS 74.004 | 51.395| C 0.1331  0.265 11.065 18.129] 4.542 10.675
120.00-100.00]
124 ROHN 6 EHS 74.004 | 51.395| A 0.133) 0.265 11.065 18.129 4.542 10.675|
125 ROHN 6 EHS 74.004 [ 51395 C 0.133)  0.265 11.065 18.129 4.542 10.675
125 ROHN 6 EHS 74.004 | 51.395| B 0.133) 0.265 11.065 18.129 4.542 10.675
126 ROHN 6 EHS 74.004 | 51395| B 0.133] 0.265 11.065 18.129 4.542 10.675
1260 ROHN 6 EHS 74.004 | 51395| A 0.133] 0.265 11.065 18.129 4.542 10.675
1271 ROHN2 STD 26.53 131272 C 0.133] 0.265 2.645 7.356 1.497 4.331
128/  Pipe 2.5 XXS 32.115]33.639| C 0.133] 0.265 2.889 7.139 1.634 4.204
129  Pipe 2.5 XXS 32.115]33.639| C 0.133]  0.265 2.889 7.139] 1.634 4204
130, ROHN2 STD 26.53 |31.272| B 0.133]  0.265 2.645 7.35 1.497) 4331
131 Pipe 2.5 XXS 32.115133.639| B 0.133] 0.265 2.889 7.13 1.634 4.204
132  Pipe 2.5 XXS 3211533639 B 0.133] 0.265 2.889) 7.13 1.634 4.204
133 ROHN2 STD 26.53 |31.272| A 0.133] 0.265 2.645] 7.35 1.497 4.331
134 Pipe 2.5 XXS 32.115]33.639| A 0.133} 0.265 2.889 7.139 1.634 4,204
135) Pipe 2.5 XXS 32.115(33.639| A 0.133] 0.265 2.889 7.13 1.634 4.204
1390 ROHN 2 STD 2653 131272 C 0.133) 0.265 2.440) 6.786] 1.381 3.995
140  Pipe 2.5 XXS 32.115(33.639| C 0.133) 0.265 2.804 6.93 1.586 4.080
141 Pipe 2.5 XXS 32.115(33.639 | C 0.133] 0.265 2.804 6.93 1.586 4.080
142l ROHN 2 STD 26.53 |131.272| B 0.133] 0.265 2.4404 6.78 1.381 3.995
143  Pipe 2.5 XXS 32.115(33.639| B 0.133]  0.265 2.804 6.93 1.586| 4.080
144 Pipe 2.5 XXS 32.115)33639| B 0.133] 0.265 2.804 6.93 1.586, 4.080
1451 ROHN 2 STD 26.53 31272 A 0.133] 0.265 2.440 6.78 1.381 3.995
146  Pipe 2.5 XXS 3211533639 A 0.133] 0.265 2.804 6.93 1.586 4.080
147  Pipe 2.5 XXS 32.115|33.639| A 0.133] 0.265 2.804 6.93 1.586| 4.080
A Sum; 38.601 78.53 18.400| 46.244
B 38.601 78.53 18.400) 46.244
C 38.601 78.538 18.400 46.244
T7 100.00-90.00 151 ROHN 6 EH 72871150321 C 0.131} 0.252 5.537 9.020] 2.265 5.282
151 ROHN 6 EH 72.871 (50321 | A 0.131] 0.252 5.537 9.020 2.265 5.282
152 ROHN 6 EH 72.871 ({50321 | C 0.131] 0.252 5.537 9.020 2.265 5.282
152 ROHN 6 EH 72.871 150321 | B 0.131] 0.252 5.537 9.020 2.265 5.282
153 ROHN 6 EH 72.871 150321 | B 0.131] 0.252 5.537 9.020 2.265 5.282
153 ROHN 6 EH 72.871 150321 | A 0.131] 0252 5.537 9.020 2.265 5.282
154 ROHN2 STD 26.123 [30.506 | C 0.131] 0.252 2.868 7.901 1.623 4.627
155| ROHN 3 STD 38498135751 | C 0.131] 0.252 3.643 7.981 1.945 4.674
156 ROHN 3 STD 38.498 | 35751 C 0.131] 0.252 3.643 7.981 1.945 4.674
157 ROHN 2 STD 26.123 | 30.506 | B 0.131| 0.252 2.868 7.901 1.623 4.627
158 ROHN 3 STD 38.498 35751 B 0.131f 0.252 3.643 7.981 1.945 4.674
159 ROHN 3 STD 38498135751 B 0.131)] 0.252 3.643 7.981 1.945 4.674
160 ROHN 2 STD 26.123 [ 30.506 | A 0.131] 0.252 2.868 7.901 1.623 4.627
161] ROHN 3 STD 38498 (35751 | A 0.131] 0.252] 3.643 7.981 1.945 4.674
162] ROHN 3 STD 38498 | 35751 | A 0.131| 0.252 3.643 7.981 1.945 4.674]
A Sum: 21.227) 41.903 10.043 24.538
B 21.227 41.903 10.043 24.538
C 21.227 41.903 10.043 24.538
T8 90.00-80.00 166 ROHN 6 EH 72.022 | 49.523 | C 0.124 0.24 5.537 8.982 2.247 5.232
166 ROHN 6 EH 72.022 | 49523 A 0.124 0.24 5.537 8.982 2.247 5.232
167 ROHN 6 EH 72.022 49523 C 0.124 0.24 5.537 8.982 2.247, 5.232
167 ROHN 6 EH 72.022 149523 | B 0.124 0.24 5.537 8.982] 2.247 5.232
168 ROHN 6 EH 72.022 149523 | B 0.124 0.24 5.537 8.982] 2.247 5.232
Iﬁj ROHN 6 EH 72.022 1 49.523 | A 0.124 0.24] 5.537 8.982 2.247 5.232
16 ROHN 2 STD 25.819(29.939 | C 0.124] 0.24 3.129 8.559) 1,769 4,986
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Section Elem. Size C C F e e A, A, AR, AR,
Elevation Num. w/ice a w/lce w/lce w/lce
c
fi e i3 s lis P
1700 ROHN2STD |[25.819[29.939| B | 0.124 0.24 3.129) 8.559 1.769 4.986
171 ROHN2STD [25.819(29.939| A | o0.124] 0.24 3.129 8.559 1.769 4.986
172/ ROHN3STD | 38.05 [35.123| C | 0.124 024 3.773 8.216) 2.019 4.786
173) ROHN3STD | 3805 [35.123| C | 0.124 024 3.773 8.216) 2.019 4.786
174 ROHN3STD | 38.05 (35123 B | 0.124 0.24 3.773) 8.216 2.019 4.786
175) ROHN3STD | 38.05 [35123| B | 0.124 0.24 3.773 8.21§ 2,019 4.786
176/ ROHN3STD | 38.05 (35123 A | o0.124 0.24 3.773 8.21 2.019 4.786
177] ROHN3STD | 38.05 (35123 A | 0.124 024 3773 8.21 2.019 4.786
A Sum: 21.747 42.954 10.301 25.023
B 21.747 42.954 10.301 25.023
(o) 21.747 42,954 10301 25.023
T9 80.00-60.00 181 ROHNSEHS [91.868|57.192| C | 0.135 0.242 14.412 21.168 5.926 12.341
181 ROHNSEHS |[91.868(57.192| A | 0.135 0242 14.412 21.168 5.926 12,341
182] ROHNSEHS |91.868(57.192| C | 0.135 0.242 14,412 21.168 5.926 12.341
182l ROHNSEHS |[91.868(57.192| B | 0.135 0.242 14.412 21.168 5.926 12.341
183] ROHNS8EHS |[91.868(57.192| B [ 0.135 0.242 14.412 21.168 5.926 12.341
183] ROHNSEHS |[91.868(57.192| A | 0.135 0.242 14.412 21.168 5.926 12.341
184/ ROHN25STD |[30.623(31.233| C | 0.135 0242 4362 10.497) 2.470 6.120
185| ROHN3STD | 37.28 [34.054| C | 0.135 0242 3.997 8.614 2.161 5.022)
186f ROHN3STD | 37.28 [34.054| C | 0.135 0242 3.997 8.614 2.161 5.022
187] ROHN25STD |30.623(31.233| B | 0.135 0.242 4.362 10.497 2.470 6.120
188 ROHN3STD | 37.28 [34.054| B | 0.135 0.242 3.997 8.614 2.161 5.022
189| ROHN3STD | 37.28 [34.054| B | 0.135 0.242 3.997 8.614) 2.161 5.022
190| ROHN2.5STD |[30.623(31.233| A | 0.135 0242 4362 10.497 2.470) 6.120
191 ROHN3STD | 37.28 [34.054| A | 0.135 0242 3.997 8.614) 2.161 5.022
1920 ROHN3STD | 37.28 |34.054| A | 0.135 0.242 3.997 8.614 2.161 5.022
196 ROHN25STD [30.623 (31233 C | 0.135 0242 4.103 9.872 2323 5.756
197] ROHN3STD | 37.28 [34.054| C | 0.133 0.242 3.865 8.329 2.089 4.856
198 ROHN3STD | 37.28 |34.054| C | 0.135] 0242 3.865 8.329 2,089 4.856
199| ROHN2.5STD |[30.623(31.233| B | 0.135 0.242 4.103 9.872 2323 5.756
2000 ROHN3STD | 37.28 |34.054| B | 0.133 0.242 3.865 8.329 2.089) 4.856
201 ROHN3STD | 37.28 |34.054| B | 0.135] 0.242 3.865 8.329 2.089) 4,856
202] ROHN25STD [30.623(31.233| A | 0.135 0242 4.103 9.872 2.323 5.756
203 ROHN3STD | 37.28 [34.054| A | 0.135 0242 3.865 8.329 2.089) 4.856
204 ROHN3STD | 37.28 |34.054| A | 0.135 0.242 3.865 8.329 2.089) 4.856
A Sum| 53.013 96.590) 25.145 56.312|
B 53.013 96.590) 25.145 56.312
c 53.013 96.590) 25.145 56.312
T10 60.00-40.00{ 211 ROHN2.5STD |29.557|29.563| C | 0.135 0223 4.959| 11.701 2.807) 6.774|
212 P3.5x.226 41.123 |34.465| C | 0.135 0223 4.879 9.647 2.546 5.585
213 P3.5x.226 41.123 [34.465| C | 0.135 0223 4.879 9.647 2.546) 5.585
214 ROHN25STD |[29.557|29.563| B | 0.135 0.223 4.959 11.701 2.807) 6.774
215 P3.5x.226 41.123 |34.465| B | 0.135 0223 4.879 9.647 2.546 5.585
216 P3.5x.226 41.123 [34.465| B | 0.135 0223 4.879 9.647 2.546| 5.585
217 ROHN25STD |[29.557(29.563| A | 0.135 0223 4.959 11.701 2.807 6.774)
218 P3.5x.226 41.123 [34.465| A | 0135 0223 4.879) 9.647 2.546 5.585
219 P3.5x.226 41.123 |34.465| A | 0.135 0223 4.879 9.647 2,546/ 5.585
223 ROHN25STD [29.557(29.563| C | 0.135 0223 4.662 11.001 2.639 6.368]
224 P3.5%.226 41.123 |34.465| C | 0.135 0223 4,720 9.334] 2.464 5.403
225 P3.5x.226 41.123 |34.465| C | 0.135 0223 4.720) 9334 2.464 5.403
226 ROHN25STD [29.557(29.563| B | 0.135 0.223 4.662 11.001 2.639 6.368]
222‘ P3.5x.226 41.123|34465| B | 0.135 0.223 4,720 9.334 2.464 5.403
228 P3.5x.226 41123 [34465| B | 0.135 0223 4.720) 9.334 2464 5.403
229| ROHN25STD [29.557)29.563| A | 0.35 0223 4.662 11.001 2.639 6.368]
230 P3.5x.226 41.123 | 34.465| A | 0.135 0223 4,720 9.334) 2.464 5.403
231 P3.5x.226 41.123 [34.465| A | 0.135 0223 4.720 9,334 2.464 5.403
A Sum; 28.819| 60.663 15.467 35.119
B 28.819) 60.663 15.467 35.119
C 28.819 60.663 15.467 35.119
T1140.00-30.000 238 ROHN25STD |28.468[27.899| C | 0.128 0211 5.258 12.158| 2.974 7.009
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Section Elem. Size C C F e e A, A, AR, AR,
Elevation Num. w/lce | a w/lce w/lce w/lce
c
i e bis Y b bia
239 P3.5x.226 39.608 | 32.62 | C 0.128] 0211 5.041 9.794 2.662 5.647
240) P3.5x.226 39.608 | 32.62 | C 0.128] 0.211 5.041 9.794 2.662 5.647
241 ROHN2.5STD |28.468 |27.899| B 0.12 0.211 5.258; 12.158 2.974 7.009
242 P3.5x.226 39.608 | 32.62 | B 0.128) 0.211 5.041 9.794 2.662 5.647
243 P3.5x.226 39.608 | 32.62 B 0.128 0.211 5.041 9.794; 2.662) 5.647
244, ROHN2.5STD |28.468(27.899| A 0.128 0.211 5.258 12.158 2.974 7.009
245 P3.5x.226 39,608 | 32.62 | A 0.128 0.211 5.041 9.794 2.662] 5.647
246 P3.5x.226 39.608 | 32.62 | A 0.128 0.211 5.041 9.794 2.662 5.647
A Sum; 15.339 31.745 8.298 18.302
B 15.339 31.745] 8.298 18.302
C 15.339 31.745 8.298 18.302
T12 30.00-20.00 253 ROHN 2.5EH 27477 (26422 C 0.124 0.203 5.558 12.609, 3.142 7.251
254 ROHN 2.5EH 27477 (26422 | B 0.124) 0.203 5.558] 12.609 3.142 7.251
255 ROHN2.5EH 2747726422 | A 0.124) 0.203 5.558 12.609 3.142 7.251
256 P3.5x.226 38229 3098 | C 0.124 0.203 5.205 9.951 2.781 5.723
257 P3.5x.226 38229 3098 | C 0.124 0.203 5.205 9.951 2.781 5.723
258 P3.5x.226 38.229 | 30.98 B 0.124] 0.203 5.205 9.951 2.781 5.723
259 P3.5x.226 38.229 | 3098 | B 0.124] 0.203 5.205 9.951 2.781 5.723
260 P3.5x.226 38.229 | 3098 | A 0.124] 0.203 5.205 9.951 2.781 5.723
261 P3.5x.226 38.229| 3098 | A 0.124f 0.203 5.205 9.951 2.781 5.723
A Sum: 15.968 32.511 8.705 18.697
B 15.968 32,511 8.705 18.697
C 15.968 32.511 8.705 18.697
T13 20.00-0.00] 268 P3.5x.226 36.252 | 28.15 C 0.111f 0.177 8.149 14.929 4.424 8.522
269 P3.5x.226 36.252 | 28.15 C 0.111] 0.177 7.900] 14.473 4.289 8.262
270| ROHN 1.5 STD 17.22 |20.083 | C 0.111] 0.177 0.940] 2.586] 0.531 1.476]
271 ROHN 2 STD 21525121908 | C 0.111] 0.177 2.130] 5.115 1.203 2.920
272 P3.5x.226 36252 28.15 | C 0.111] 0.177 7.900] 14.473 4.289) 8.262
273] ROHN 1.5 STD 17.22 [20.083| C 0.111) 0.177 0.940) 2.586 0.531 1.476
274 ROHN 2 STD 21.525(21908| C 0.111) 0.177 2.130] 5.115 1.203 2.920
275 P3.5%.226 36252 28.15 | B 0.111} 0.177 8.149 14.929 4.424 S,SZZJ
276 P3.5%.226 36.252 | 28.15 | B 0.111f 0.177 7.900] 14.473 4289 8.262
2771 ROHN 1.5 STD 17.22 |20.083| B 0.111] 0.177 0.940 2.586 0.531 1.476
278 ROHN 2 STD 21.525(21908| B 0.111f 0.177 2.130] 5.115 1.203 2.920]
279 P3.5x.226 36.252 | 28.15 B 0.111f 0.177 7.900] 14.473 4.289 8.262
280 ROHN 1.5 STD 17.22 [20.083| B 0.111] 0.177 0.940] 2.586 0.531 1.476]
281l ROHN 2 STD 21.525121908 | B 0.111] 0.177 2.130 5.115 1.203 2.920
283 P3.5x.226 36.252 | 28.15 A 0.111] 0.177 8.149 14.929 4.424 8.522
284 P3.5x.226 36252 | 28.15 | A 0.111] 0.177 7.900] 14.473 4.289) 8.262
285 ROHN 1.5 STD 17.22 |20.083| A 0.111} 0.177 0.940| 2.586) 0.531 1.476
286 ROHN 2 STD 21525121908 | A 0.111} 0.177] 2.130 5.115 1.203 2.920]
287 P3.5x.226 36.252 | 28.15 | A 0.111] 0.177 7.900 14.473 4.289 8.262
288 ROHN 1.5 STD 17.22 |20.083 | A 0.111] 0.177 0.940) 2.586 0.531 1.476)
289| ROHN2STD 2152521908 | A 0.111] 0.177 2.130, 5.115 1.203 2.920
A Sum: 30.089] 59.277 16.468 33.837,
B 30.089) 59.277 16.468 33.837,
C 30.089 59.277 16.468 33.837

222-G Section Verification Tables - No Ice
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Section Zoind Zice K, Ky K, t q: F e AR,
Elevation a
c
It It b3 in psf’ e jid

T1 180.00-160.00 170.00 1.415 1 1 43 A 0.139 13.494

B 0.139 13.494

C 0.139 13.494

T2 160.00-140.00 150.00 1.378 1 1 42 A 0.144 14.923

B 0.144 14.923

C 0.144 14.923

T3 140.00-133.33 136.67 1.352 1 1 41 A 0.151 5.663

B 0.151 5.663

C 0.151 5.663

T4 133.33-126.67 130.00 1.337 1 1 40 A 0.145 5774

B 0.145 5.774

C 0.145 5.774

T5 126.67-120.00 123.33 1.323 1 1 40 A 0.14 5.895

B 0.14 5.895

C 0.14 5.895

T6 120.00-100.00 110.00 1.291 1 1 39 A 0.133 18.400

B 0.133 18.400

(¢ 0.133 18.400

T7 100.00-90.00 95.00 1.252 1 1 38 A 0.131 10.043

B 0.131 10.043

C 0.131 10.043

T8 90.00-80.00 85.00 1.223 1 1 37 A 0.124 10.301

B 0.124 10.301

C 0.124 10.301

T9 80.00-60.00 70.00 1.174 1 1 36 A 0.135 25.145

B 0.135 25.145

C 0.135 25.145

T10 60.00-40.00 50.00 1.094 1 1 33 A 0.135 15.467

B 0.135 15.467

C 0.135 15.467

T11 40.00-30.00 35.00 1.015 1 1 31 A 0.128 8.298

B 0.128 8.298

C 0.128 8.298

T12 30.00-20.00 25.00 0.945 1 1 29 A 0.124 8.705

B 0.124 8.705

C 0.124 8.705

T13 20.00-0.00 10.00 0.85 1 1 26 A 0.111 16.468

B 0.111 16.468

C 0.111 16.468

222-G Section Verification Tables - Ice
Section Zuind Zice K, 1.4 K, t, q. F e AR,
Elevation a
c
f i f in psf | e 7

T1 180.00-160.00 170.00 170.00 1.415 1 1 2.2090 8 A 0.354 40.456

B 0.354 40.456

C 0.354 40.456

T2 160.00-140.00 150.00 150.00 1.378 1 1 2.1815 7 A 0.34 43,287

B 0.34 43.287

C 0.34 43,287

T3 140.00-133.33 136.67 136.67 1.352 1 1 2.1613 7 A 0.33 15.941

B 0.33 15.941

C 0.33 15.941

T4 133.33-126.67 130.00 130.00 1.337 1 1 2.1505 7 A 0.319 16.157

B 0.319 16.157
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Section Zyind Zice K, K, K, t, q. F e AR,
Elevation a
[4
ft hii ft in psf e pid
C 0319 16.157
T5 126.67-120.00 123.33 12333 1323 1 1| 21392 71 A 0.308 16.413
B 0.308 16.413
(o 0.308 16.413
T6 120.00-100.00 110.00 110,00 | 1291 1 1| 21149 71 A 0.265 46.244
B 0.265 46.244
c 0.265 46.244
T7 100.00-90.00 95.00 95.00| 1.252 1 1| 2.0841 71 A 0.252 24,538
B 0.252 24.538
c 0.252 24,538
T8 90.00-80.00 85.00 85.00 | 1.223 1 1| 20611 71 A 0.24 25.023
B 0.24 25.023
C 0.24 25.023
T9 80.00-60.00 70.00 70.00 | 1.174 1 1| 20214 6| A 0.242 56.312
B 0.242 56.312
c 0.242 56.312
T10 60.00-40.00 50.00 50.00|  1.094 1 1| 19546 6] A 0.223 35.119
B 0.223 35.119
c 0.223 35.119
T11 40.00-30.00 35.00 35.00| 1.015 1 1] 1.8861 6] A 0.211 18.302
B 0211 18.302
C 0211 18.302
T12 30.00-20.00 25.00 25.00| 0945 1 1| 18237 51 A 0.203 18.697
B 0.203 18.697
C 0.203 18.697
T13 20.00-0.00 10.00 10.00 0.85 1 1| 1.6640 51 A 0.177 33.837
B 0.177 33.837
C 0.177 33.837
222-G Section Verification Tables - Service
Section Zyind Zice K, Ky Ky t, q: F e AR,
Elevation a
c
ft St ft in psf e I8
T1 180.00-160.00 170.00 1415 1 1 1| A 0.139 13.494
B 0.139 13.494
C 0.139 13.494
T2 160.00-140.00 150.00 1378 1 1 11| A 0.144 14.923
B 0.144 14.923
c 0.144 14.923
T3 140.00-133.33 136.67 1352 1 1 11| A 0.151 5.663
B 0.151 5.663
c 0.151 5.663
T4 133,33-126.67 130.00 1337 1 ! 0| A 0.145 5774
B 0.145 5.774
c 0.145 5.774
T5 126.67-120.00 12333 1323 1 1 10| A 0.14 5.895
B 0.14 5.895
C 0.14 5.895
T6 120.00-100.00 110.00 1.291 1 1 10 A 0.133 18.400
B 0.133 18.400
c 0.133 18.400
T7 100.00-90.00 95.00 1.252 1 1 10 A 0.131 10.043
B 0.131 10.043
C 0.131 10.043
T8 90.00-80.00 85.00 1.223 1 I 0] A 0.124 10.301
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' < 180' CSP Lattice Tower - Analysis 29 of 70
Project Date
AECOM
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991

Section Zovind Zice K, K, K, t, q: F e AR,
Elevation a
c
f ft i in psf e id
B 0.124 10.301
C 0.124 10.301
T9 80.00-60.00 70,00 1.174 1 1 9 A 0.135 25.145
B 0.135 25.145
C 0.135 25.145
T10 60.00-40.00 50.00 1.094 1 1 9 A 0.135 15.467
B 0.135 15.467
C 0.135 15.467
T11 40.00-30.00 35.00 1.015 1 1 8 A 0.128 8.298
B 0.128 8.298
C 0.128 8.298
T12 30.00-20.00 25.00 0.945 1 1 7 A 0.124 8.705
B 0.124 8.705
C 0.124 8.705
T13 20.00-0.00 10.00 0.85 1 1 7 A 0.111 16.468
B 0.111 16.468
C 0.111 16.468
Tower Pressures - No Ice
Gy =0.850
Section z K; q: Ag F Ar Ag Aleg Leg C4A4 CaA4
Elevation a % In Out
c Face Face
ft fi psf 7 e Jid f iia jia I8
Tl 170.00 | 1.415 431 177503 | A 0.000 24.699 11.667 47.24 33.340 0.000
180.00-160.00 B 0.000 24.699 47.24 0.000 0.000
C 0.000 24.699 47.24 0.000 0.000
T2 150.00 | 1.378 42| 200.850| A 0.000 28.825 15.027 52.13 77.030 0.000
160.00-140.00 B 0.000 28.825 52.13 0.000 0.000
C 0.000 28.825 52.13 0.000 0.000
T3 136.67 | 1.352 41 76.803 | A 0.000 11.577 6.192 53.49 25.677 0.000
140.00-133.33 B 0.000 11.577 53.49 0.000 0.000
C 0.000 11.577 53.49 0.000 0.000
T4 130.00 | 1.337 40 81431 | A 0.000 11.792 6.192 52.51 25.677 0.000
133.33-126.67 B 0.000 11.792 52.51 11.356 0.000
C 0.000 11.792 52.51 0.000 0.000
TS5 123.33 | 1.323 40 86.060 | A 0.000 12.020 6.192 51.52 25.677 0.000
126.67-120.00 B 0.000 12.020 51.52 30.128 0.000
C 0.000 12.020 51.52 0.000 0.000
T6 110.00 | 1.291 39| 289.399| A 0.000 38.601 22.130 57.33 78.290 0.000
120.00-100.00 B 0.000 38.601 57.33 108.557 0.000
C 0.000 38.601 57.33 0.000 0.000
T7 95.00 | 1.252 38| 162.540 | A 0.000 21.227 11.074 52.17 39.775 0.000
100.00-90.00 B 0.000 21.227 52.17 54.279 0.000
C 0.000 21.227 52.17 0.000 0.000
T8 90.00-80.00 85.00 | 1.223 37| 175.715| A 0.000 21.747 11.074 50.92 39.775 0.000
B 0.000 21.747 50.92 54.279 0.000
C 0.000 21.747 50.92 0.000 0.000
T9 80.00-60.00 70.00| 1.174 36| 392943 | A 0.000 53.013 28.825 54.37 79.550 0.000
B 0.000 53.013 54.37 108.557 0.000
C 0.000 53.013 54.37 0.000 0.000
T10 50.00 | 1.094 33| 440971 | A 30.496 28.819 30.496 51.41 79.550 0.000
60.00-40.00 B 30.496 28.819 51.41 108.557 0.000
C 30.496 28.819 51.41 0.000 0.000
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tnx1ower 180' CSP Lattice Tower - Analysis 30 0f 70
AECOM Project . Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Section z Kz q; Ag F Ar Ag Aleg Leg CaAy Cady
Elevation a % In Out
c Face Face
ft ft psf jis e bis Jis jis s i
TI11 35.00| 1.015 31| 239236 | A 15.248 15.339 15.248 49.85 39.775 0.000
40.00-30.00 B 15.248 15.339 49.85 54.279 0.000
C 15.248 15.339 49.85 0.000 0.000
T12 25.00 | 0.945 29| 251.736 | A 15.248 15.968 15.248 48.85 39.775 0.000
30.00-20.00 B 15.248 15.968 48.85 54279 0.000
c 15.248 15.968 48.85 0.000 0.000
T13 20.00-0.00 10.00| 0.85 26| 541368 | A 30.078 30.089 30.078 49.99 79.550 0.000
B 30.078 30.089 49.99 108.557 0.000
C 30.078 30.089 49.99 0.000 0.000
Tower Pressure - With Ice
Gy = 0.850
Section z KZ q: Iz AG F AF AR A)eg Leg CAAA CAAA
Elevation a % In Out
c Face Face
ft i psf in i e 7 P bis b8 1
Tl 170.00] 1.415 8| 22090] 184.867| A 0.000 65.497 26.393 40.30 94.841 0.000
180.00-160.00 B 0.000 65.497 40.30 0.000 0.000
c 0.000 65.497 40.30 0.000 0.000
T2 150.00| 1.378 7| 2.1815) 208.132| A 0.000 70.700 29.597 41.86| 203570 0.000
160.00-140.00 B 0.000 70.700 41.86 0.000 0.000
c 0.000 70.700 41.86 0.000 0.000
T3 136.67| 1.352 71 21613  79.207| A 0.000 26.175 11.004 42.04 67.602 0.000
140.00-133.33 B 0.000 26.175 42.04 0.000 0.000
C 0.000 26.175 42.04 0.000 0.000
T4 130.00] 1.337 7] 2.1505| 83.824| A 0.000 26.708 10.980 41.11 67.467 0.000
133.33-126.67 B 0.000 26.708 41.11 33.185 0.000
c 0.000 26.708 41.11 0.000 0.000
TS 12333 1.323 7| 21392 88.440| A 0.000 27.281 10.955 40.15 67.325 0.000
126.67-120.00 B 0.000 27.281 40.15 65.734 0.000
C 0.000 27.281 40.15 0.000 0.000
T6 110.00[ 1.291 7| 2.1149| 296.460| A 0.000 78.538 36.259 46.17|  210.826 0.000
120.00-100.00 B 0.000 78.538 46.17|  226.990 0.000:
C 0.000 78.538 46.17 0.000 0.000
T7 100.00-90.00 95.00| 1.252 71 2.0841| 166.021| A 0.000 41.903 18.041 43.05 109.609 0.000
B 0.000 41.903 43.05 112.784 0.000
C 0.000 41.903 43.05 0.000 0.000
T8 90.00-80.00 85.00 1.223 7| 20611 179.158] A 0.000 42.954 17.964 41.82 109.094 0.000
B 0.000 42.954 41.82 112.252 0.000
C 0.000 42.954 41.82 0.000 0.000
T9 80.00-60.00 70.00| 1.174 6| 2.0214| 399.694| A 0.000 96.590 42.336 43.83| 216416 0.000
B 0.000 96.590 4383 222674 0.000
C 0.000 96.590 43.83 0.000 0.000
T10 60.00-40.00 50.00| 1.094 6| 1.9546| 447.499| A 39.205 60.663 39.205 39.26|  213.430 0.000
B 39.205 60.663 39.26|  219.587 0.000
C 39.205 60.663 39.26 0.000 0.000
T11 40.00-30.00 35.00| 1.015 6| 1.8861| 242385 A 19.450 31.745 19.450 37.99 105.188 0.000
B 19.450 31.745 37.99 108.214 0.000
c 19.450 31.745 37.99 0.000 0.000
T12 30.00-20.00 25.00| 0.945 5| 1.8237| 254.781| A 19.311 32.511 19.311 37.26 103.797 0.000
B 19.311 32511 37.26 106.776 0.000
C 19.311 32,511 37.26 0.000 0.000
T13 20.00-0.00 10.00{ 0.85 5| 1.6640| 546.926| A 37.493 59.277 37.493 38.74|  200.491 0.000
B 37.493 59.277 38.74|  206.196 0.000
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tnx1ower 180' CSP Lattice Tower - Analysis 310f 70
AECOM Project . Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Section z Kz q: tz AG F AF AR A'eg Leg CAAA CAAA
Elevation a % In Out
c Face Face
ft ft psf in yis e S s ¥ Vs f
C 37.493 59.277 38.74 0.000 0.000
Tower Pressure - Service
Gy = 0.850
Section z Kz q: Ag F Ap Ag A[Eg Leg Cads CaA4
Elevation a % In Out
c Face Face
S ft psf S e Jis f fr jis i3
T1 170.00 | 1415 11| 177503 | A 0.000 24,699 11.667 47.24 33.340 0.000
180.00-160.00 B 0.000 24.699 47.24 0.000 0.000
C 0.000 24.699 47.24 0.000 0.000
T2 150.00 | 1.378 11| 200850 A 0.000 28.825 15.027 52.13 77.030 0.000
160.00-140.00 B 0.000 28.825 52.13 0.000 0.000
C 0.000 28.825 52.13 0.000 0.000
T3 136.67 | 1.352 11 76.803 | A 0.000 11.577 6.192 53.49 25.677 0.000
140.00-133.33 B 0.000 11.577 53.49 0.000 0.000
C 0.000 11.577 53.49 0.000 0.000
T4 130.00 | 1.337 10 81431 | A 0.000 11.792 6.192 52.51 25.677 0.000
133.33-126.67 B 0.000 11.792 52.51 11.356 0.000
C 0.000 11.792 52.51 0.000 0.000
TS5 123.33 | 1323 10 86.060 | A 0.000 12.020 6.192 51.52 25.677 0.000
126.67-120.00 B 0.000 12.020 51.52 30.128 0.000
C 0.000 12.020 51.52 0.000 0.000
T6 110.00 | 1.291 10| 289.399| A 0.000 38.601 22.130 57.33 78.290 0.000
120.00-100.00 B 0.000 38.601 57.33 108.557 0.000
C 0.000 38.601 57.33 0.000 0.000
T7 95.00 | 1.252 10| 162540 | A 0.000 21.227 11.074 5217 39.775 0.000
100.00-90.00 B 0.000 21.227 52.17 54.279 0.000
C 0.000 21.227 52.17 0.000 0.000
T8 90.00-80.00 85.00| 1.223 10| 175715 A 0.000 21.747 11.074 50.92 39.775 0.000
B 0.000 21.747 50.92 54.279 0.000
C 0.000 21.747 50.92 0.000 0.000
T9 80.00-60.00 70.00 | 1.174 9] 392943 | A 0.000 53.013 28.825 54.37 79.550 0.000
B 0.000 53.013 54.37 108.557 0.000
C 0.000 53.013 54.37 0.000 0.000
T10 50.00 | 1.094 9| 440971 | A 30.496 28.819 30.496 51.41 79.550 0.000
60.00-40.00 B 30.496 28.819 51.41 108.557 0.000
C 30.496 28.819 51.41 0.000 0.000
T11 35.00 | 1.015 8| 239236 A 15.248 15.339 15.248 49.85 39.775 0.000
40.00-30.00 B 15.248 15.339 49.85 54.279 0.000
C 15.248 15.339 49.85 0.000 0.000
T12 25.00| 0.945 7] 251736 | A 15.248 15.968 15.248 48.85 39.775 0.000
30.00-20.00 B 15.248 15.968 48.85 54.279 0.000
C 15.248 15.968 48.85 0.000 0.000
T13 20.00-0.00 10.00 0.85 7| 541368 | A 30.078 30.089 30.078 49.99 79.550 0.000
B 30.078 30.089 49.99 108.557 0.000
C 30.078 30.089 49.99 0.000 0.000

Tower Forces - No Ice - Wind Normal To Face
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Rocky Hill, CT

tnxTower

500 Enterprise Drive, Suite 3B
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FAX: 860-529-3991

Job Page
180' CSP Lattice Tower - Analysis 320f70
Project Date
Westport, Connecticut 10:10:3511/13/18
Client Designed by
VZ5-220 / Verizon Wireless MCD

Section Add Self F e Cr q: Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c psf
ft K K e yis K plf
T1 0.13 125 A 0.139| 2.812 43 1 1 13.494 2.11 105.53 C
180.00-160.00 B 0.139 | 2.812 1 1 13.494
C 0.139 | 2.812 1 1 13.494
T2 0.40 150 A 0.144 [ 2.796 42 1 1 14.923 312 15598 C
160.00-140.00 B 0.144 | 2.796 1 1 14.923
C 0.144 | 2.796 1 1 14.923
T3 0.13 083 | A 0.151 | 2.769 41 1 1 5.663 1.08 | 16222 C
140.00-133.33 B 0.151 | 2.769 1 1 5.663
C 0.151| 2.769 1 1 5.663
T4 0.18 084 A 0.145| 2.791 40 1 1 5.774 1.32| 19793 C
133.33-126.67 B 0.145 | 2.791 1 1 5.774
C 0.145| 2.791 1 1 5.774
T5 0.26 1.08] A 0.14 2.81 40 1 1 5.895 1.70| 255.57 C
126.67-120.00 B 0.14| 2381 1 1 5.895
C 0.14| 281 1 1 5.895
T6 0.85 3182| A 0.133 | 2.834 39 1 1 18.400 546 27293 C
120.00-100.00 B 0.133 2.834 I 1 18.400
C 0.133 | 2.834 1 1 18.400
T7 0.43 168 A 0.131| 2.844 38 1 1 10.043 274 273.89 C
100.00-90.00 B 0.131 | 2.844 1 1 10.043
C 0.131 | 2.844 1 1 10.043
T8 0.43 1.72| A 0.124 2.87 37 1 1 10.301 271 270.71 C
90.00-80.00 B 0124 | 287 1 1 10.301
C 0.124 2.87 1 1 10.301
T9 0.85 410 A 0.135| 2.828 36 1 1 25.145 556 277.95 C
80.00-60.00 B 0.135 | 2.828 1 1 25.145
C 0.135| 2.828 1 1 25.145
T10 0.85 550 A 0.135| 2.829 33 1 1 45.962 6.84| 34190 C
60.00-40.00 B 0.135( 2.829 1 1 45.962
C 0.135( 2.829 1 1 45.962
T11 0.43 284 A 0.128 | 2.855 31 1 1 23.546 323| 32290 C
40.00-30.00 B 0.128 | 2.855 1 1 23.546
Cc 0.128 | 2.855 1 1 23.546
T12 043 3.03| A 0.124 | 2.869 29 1 1 23.953 3.05| 30451 C
30.00-20.00 B 0.124 | 2.869 1 1 23.953
C 0.124 | 2.869 1 1 23.953
Ti3 0.85 6.02| A 0111 292 26 1 1 46.546 544 27210 C
20.00-0.00 B 0.111 2.92 1 1 46.546
C 0111 292 1 1 46.546
Sum Weight: 6.19 34.20 OT™ 3421.56 4435
kip-ft
Tower Forces - No Ice - Wind 45 To Face
Section Add Self F e Cr q. Dy Dp Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e jia K plf
T1 0.13 125 A 0.139 | 2.812 43| 0.825 1 13.494 2.11 105.53 C
180.00-160.00 B 0.139| 2.812 0.825 1 13.494
C 0.139| 2.812 0.825 1 13.494
T2 0.40 150 A 0.144 | 2.796 42| 0.825 1 14.923 3.12 155.98 C
160.00-140.00 B 0.144 | 2.796 0.825 1 14.923
C 0.144 | 2.796 0.825 1 14.923
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tnx Tower 180" CSP Lattice Tower - Analysis 330f 70
Project Date
AECOM
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991

Section Add Self F e Cr q: Dy Dy Ag F w Crl,
Elevation Weight Weight a Face
c psf
fr K K e bis K pif
T3 0.13 083] A 0.151| 2.769 41| 0.825 1 5.663 1.08| 16222 C
140.00-133.33 B 0.151| 2.769 0.825 1 5.663
C 0.151| 2.769 0.825 1 5.663
T4 0.18 084 A 0.145 | 2.791 40| 0.825 1 5.774 132 197.93 C
133.33-126.67 B 0.145 | 2.791 0.825 1 5.774
C 0.145 | 2.791 0.825 1 5.774
T5 0.26 1.08( A 0.14| 281 40| 0.825 1 5.895 1.70| 25557 C
126.67-120.00 B 0.14| 2.81 0.825 1 5.895
C 0.14| 281 0.825 1 5.895
T6 0.85 382( A 0.133 | 2.834 39| 0.825 1 18.400 546 | 27293 C
120.00-100.00 B 0.133 | 2.834 0.825 1 18.400
C 0.133 | 2.834 0.825 1 18.400
T7 043 1.68| A 0.131| 2.844 38| 0.825 1 10.043 274 | 27389 C
100.00-90.00 B 0.131| 2.844 0.825 1 10.043
C 0.131| 2.844 0.825 1 10.043
T8 043 1.72| A 0.124| 2.87 37| 0.825 1 10.301 271 27071 C
90.00-80.00 B 0.124 | 2.87 0.825 1 10.301
C 0.124 | 2.87 0.825 1 10.301
T9 0.85 410| A 0.135| 2.828 36| 0.825 1 25.145 556 | 27795| C
80.00-60.00 B 0.135| 2.828 0.825 1 25.145
C 0.135| 2.828 0.825 1 25.145
T10 0.85 550 A 0.135| 2.829 33| 0.825 1 40.626 641| 32065| C
60.00-40.00 B 0.135| 2.829 0.825 1 40.626
C 0.135| 2.829 0.825 1 40.626
T11 0.43 284| A 0.128 | 2.855 31| 0.825 1 20.878 3.03 303.01 C
40.00-30.00 B 0.128 | 2.855 0.825 1 20.878
C 0.128 | 2.855 0.825 1 20.878
T12 0.43 303 A 0.124 | 2.869 29| 0.825 1 21.285 2.86 285.88 C
30.00-20.00 B 0.124 | 2.869 0.825 1 21.285
C 0.124 | 2.869 0.825 1 21.285
T13 0.85 6.02| A 0.111 292 26| 0.825 1 41.283 5.11 255.29 C
20.00-0.00 B 0111 292 0.825 1 41.283
C 0.111 292 0.825 1 41.283
Sum Weight: 6.19 34.20 OT™M 3385.32 43.21
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr q: Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
It K X e f X plif
Ti 0.13 125 A 0.139| 2.812 43 0.8 1 13.494 2.11 105.53 C
180.00-160.00 B 0.139 | 2.812 0.8 1 13.494
C 0.139 | 2.812 0.8 1 13.494
T2 0.40 150 A 0.144 | 2.796 42 0.8 1 14.923 3.12 155.98 C
160.00-140.00 B 0.144 | 2.796 0.8 1 14.923
C 0.144 | 2.796 0.8 1 14.923
T3 0.13 083] A 0.151 | 2.769 41 0.8 1 5.663 1.08 162.22 C
140.00-133.33 B 0.151| 2.769 0.8 1 5.663
C 0.151 | 2.769 0.8 1 5.663
T4 0.18 084| A 0.145| 2.791 40 0.8 1 5.774 1.32 197.93 C
133.33-126.67 B 0.145 | 2.791 0.8 1 5.774
C 0.145| 2.791 0.8 1 5.774
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4L we 180' CSP Lattice Tower - Analysis 340f70

Project Date
AECOM
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991

Section Add Self F e Cr q. D¢ Dp Ar F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e s K plif
T5 0.26 1.08| A 0.14| 281 40 0.8 1 5.895 170 25557| C
126.67-120.00 B 0.14| 281 0.8 1 5.895
C 014 | 2381 0.8 1 5.895
T6 0.85 382 A 0.133 | 2.834 39 0.8 1 18.400 546 | 27293 C
120.00-100.00 B 0.133 | 2.834 0.8 1 18.400
C 0.133 | 2.834 0.8 1 18.400
T7 0.43 168 A 0.131 | 2.844 38 0.8 1 10.043 274 27389 C
100.00-90.00 B 0.131 | 2.844 0.8 1 10.043
C 0.131] 2.844 038 1 10.043
T8 043 172 A 0.124 2.87 37 0.8 1 10.301 271 270.71 C
90.00-80.00 B 0.124 2.87 0.8 1 10.301
C 0.124 | 287 0.8 1 10.301
T9 0.85 410 A 0.135 | 2.828 36 0.8 1 25.145 556 27795 C
80.00-60.00 B 0.135] 2.828 0.8 1 25.145
Cc 0.135| 2.828 0.8 1 25.145
T10 0.85 550 A 0.135| 2.829 33 0.8 1 39.863 6.35| 317.61 C
60.00-40.00 B 0.135| 2.829 0.8 1 39.863
C 0.135| 2.829 0.8 1 39.863
T11 0.43 284 | A 0.128 | 2.855 31 0.8 1 20.497 3.00 300.17 C
40.00-30.00 B 0.128 | 2.855 0.8 1 20.497
C 0.128 | 2.855 0.8 1 20.497
T12 0.43 303 A 0.124 | 2.869 29 0.8 1 20.904 2.83 283.22 C
30.00-20.00 B 0.124 | 2.869 0.8 1 20.904
Cc 0.124 | 2.869 0.8 1 20.904
TI3 0.85 6.02| A 0.111 2.92 26 0.8 1 40.531 5.06| 25289 C
20.00-0.00 B 0.111 2.92 0.8 1 40.531
Cc 0111 | 292 0.8 1 40.531
Sum Weight: 6.19 34.20 OTM 3380.15 43.04
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr q. Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢ psf
ft K K e )3 K pif
Tl 0.13 125 A 0.139 | 2.812 43 0.85 1 13.494 2.11 105.53 C
180.00-160.00 B 0.139 | 2.812 0.85 1 13.494
C 0.139 | 2.812 0.85 1 13.494
T2 0.40 150 A 0.144 | 2.796 42| 085 1 14.923 312| 15598 C
160.00-140.00 B 0.144 | 2.796 0.85 1 14.923
Cc 0.144 | 2.796 0.85 1 14.923
T3 0.13 083 | A 0.151 | 2.769 41| 085 1 5.663 1.08| 16222| C
140.00-133.33 B 0.151 | 2.769 0.85 1 5.663
C 0.151 | 2.769 0.85 1 5.663
T4 0.18 0.84] A 0.145] 2.791 40 0.85 1 5.774 1.32 197.93 C
133.33-126.67 B 0.145 ] 2.791 0.85 1 5.774
C 0.145 | 2.791 0.85 1 5.774
T5 0.26 1.08] A 0.14 2.81 40 0.85 1 5.895 1.70 255.57 C
126.67-120.00 B 0.14 2.81 0.85 1 5.895
C 0.14| 281 0.85 1 5.895
T6 0.85 38| A 0.133 | 2.834 39 0.85 1 18.400 5.46 272.93 C
120.00-100.00 B 0.133 | 2.834 0.85 1 18.400
C 0.133 | 2.834 0.85 1 18.400
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tnxTower 180' CSP Lattice Tower - Analysis 35 of 70
AECOM Project . Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ25-220 / Verizon Wireless MCD
FAX: 860-529-3991
Section Add Self F e Cr q: Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c psf
ft K K e 4 K pif
T7 0.43 168 A 0.131 | 2.844 38| 085 1 10.043 274 273.89| C
100.00-90.00 B 0.131| 2.844 0.85 1 10.043
c 0.131 | 2.844 0.85 I 10.043
T8 0.43 1.72| A 0.124| 287 37| 085 1 10.301 271 27071 C
90.00-80.00 B 0.124 | 287 0.85 1 10.301
C 0.124 | 287 0.85 1 10.301
T9 0.85 410 A 0.135 | 2.828 36| 085 1 25.145 556 277.95| C
80.00-60.00 B 0.135 | 2.828 0.85 1 25.145
C 0.135 | 2.828 0.85 1 25.145
T10 0.85 550 A 0.135| 2.829 33| 085 1 41.388 647| 323.68| C
60.00-40.00 B 0.135 | 2.829 0.85 1 41.388
C 0.135 | 2.829 0.85 1 41,388
T11 0.43 284 A 0.128 | 2.855 31| 085 1 21.259 3.06| 30585| C
40.00-30.00 B 0.128 | 2.855 0.85 1 21.259
C 0.128 | 2.855 0.85 1 21.259
T12 0.43 3.03| A 0.124 | 2.869 29| 085 1 21.666 2.89| 28854| C
30.00-20.00 B 0.124 | 2.869 0.85 1 21.666
C 0.124 | 2.869 0.85 1 21.666
T13 0.85 6.02| A 0111 292 26| 085 1 42.035 515| 25770 C
20.00-0.00 B 0111 | 292 0.85 1 42.035
C 0111 292 0.85 1 42.035
Sum Weight: 6.19 34.20 OTM |  3390.50 43.37
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr q: Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e f K pIf
T1 1.83 532 A 0354 2.162 8 1 1 40.456 094 4723 C
180.00-160.00 B 0354 | 2.162 1 1 40.456
c 0354 | 2.162 1 1 40.456
T2 3.94 586| A 034 2.196 7 1 1 43.287 138 6922 C
160.00-140.00 B 034 2.196 1 1 43.287
C 034 | 2.196 1 1 43.287
T3 1.30 246| A 033 | 2218 7 1 1 15.941 047 7117 C
140.00-133.33 B 033 | 2218 1 1 15.941
C 0.33| 2218 1 1 15.941
T4 1.83 252 A 0319 2.248 7 1 1 16.157 060 8971| C
133.33-126.67 B 0319 | 2.248 1 1 16.157
c 0319 | 2.248 1 1 16.157
TS5 2.62 280 A 0308 | 2274 7 1 1 16.413 072 10748| C
126.67-120.00 B 0.308 | 2.274 1 1 16.413
c 0.308 | 2.274 1 1 16.413
T6 8.70 8.60| A 0.265 | 2.393 7 1 1 46.244 223 11147| C
120.00-100.00 B 0.265 | 2.393 1 1 46.244
C 0265 | 2.393 1 1 46.244
T7 436 429 A 0252 243 7 1 1 24,538 12| 11178 C
100.00-90.00 B 0252 243 1 1 24.538
C 0252 243 1 1 24.538
T8 432 440 A 024 | 2.469 7 1 1 25.023 1.10| 11004| C
90.00-80.00 B 0.24 | 2.469 i 1 25.023
c 024 | 2.469 1 1 25.023
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tnxTower 180' CSP Lattice Tower - Analysis 36 0f 70
Project Date
AECOM
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless : MCD
FAX: 860-529-3991

Section Add Self F e Cr q: Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c s
ft K X e Jia K plf
T9 8.49 10.15| A 0242 | 2.463 6 1 1 56.312 2.18 | 109.16 C
80.00-60.00 B 0242 | 2.463 1 1 56.312
C 0242 | 2463 1 1 56.312
T10 8.25 1299 | A 0.223 2.52 6 1 1 74.324 226 113.07 C
60.00-40.00 B 0.223 2.52 1 1 74.324
C 0.223 2.52 I 1 74.324
T11 4.00 658 A 0211 2.559 6 1 1 37.752 1.05| 10540 C
40.00-30.00 B 0.211] 2.559 1 1 37.752
C 0211 2.559 1 1 37.752
T12 3.89 673| A 0.203 | 2.585 5 1 1 38.008 0.98 98.16 C
30.00-20.00 B 0203 | 2.585 1 1 38.008
C 0.203 | 2.585 1 1 38.008
T13 7.23 1195 A 0.177| 2.675 5 1 1 71.329 1.71 85.45 C
20.00-0.00 B 0.177| 2.675 1 1 71.329
C 0.177| 2.675 1 1 71.329
Sum Weight: 60.78 84.66 OT™M 1388.58 16.75
kip-ft

Tower Forces - With Ice - Wind 45 To Face

Section Add Self F e Cr q: Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c osf
ft K K e ¥ K plf
Tl 1.83 532| A 0.354 | 2.162 8| 0.825 1 40.456 0.94 4723 C
180.00-160.00 B 0.354 | 2.162 0.825 1 40.456
C 0354 2.162 0.825 1 40.456
T2 3.94 586 | A 0.34| 2.196 7| 0.825 ! 43.287 1.38 69.22| C
160.00-140.00 B 0.34| 2.196 0.825 1 43.287
C 0.34| 2.196 0.825 1 43.287
T3 1.30 246 | A 0.33| 2.218 7| 0.825 1 15.941 0.47 71.17| C
140.00-133.33 B 0.33] 2218 0.825 1 15.941
C 033 2218 0.825 1 15.941
T4 1.83 252 A 0319 2.248 7| 0.825 1 16.157 0.60 89.71 C
133.33-126.67 B 0319 | 2.248 0.825 1 16.157
Cc 0319 2.248 0.825 1 16.157
T5 2.62 280 A 0308 | 2.274 7| 0.825 1 16.413 072 10748 C
126.67-120.00 B 0308 | 2.274 0.825 1 16.413
C 0308 | 2.274 0.825 1 16.413
T6 8.70 8.60| A 0265 2.393 7| 0.825 1 46.244 2.23 111.47 C
120.00-100.00 B 0.265| 2.393 0.825 1 46.244
C 0.265| 2.393 0.825 1 46.244
T7 436 429 A 0.252 243 7] 0.825 1 24.538 1.12 111.78 C
100.00-90.00 B 0252 243 0.825 1 24.538
C 0.252 243 0.825 1 24.538
T8 4.32 440 A 0.24| 2.469 7| 0.825 1 25.023 1.10( 11004| C
90.00-80.00 B 024 | 2.469 0.825 1 25.023
C 0.24 | 2.469 0.825 1 25.023
T9 8.49 10.15 | A 0242 | 2.463 6| 0.825 1 56.312 2.18 109.16 C
80.00-60.00 B 0.242 | 2.463 0.825 1 56.312
C 0.242 | 2.463 0.825 1 56.312
T10 825 1299 | A 0.223 2.52 6| 0.825 1 67.463 2.17 108.70 C
60.00-40.00 B 0.223 2.52 0.825 1 67.463
C 0.223 2.52 0.825 1 67.463
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nxiower 180' CSP Lattice Tower - Analysis 37 of 70
AECOM Project . Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Section Add Self F e Cr q. Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢ psf
1t K K e §a K plf
T11 4.00 658 | A 0211 | 2559 6| 0.825 1 34,349 101| 10131| C
40.00-30.00 B 0211 2559 0.825 1 34.349
E 0211 | 2559 0.825 1 34.349
T12 3.89 673| A 0203 | 2585 5| 0825 1 34.628 094| 9434 C
30.00-20.00 B 0203 | 2.585 0.825 1 34.628
e 0203 | 2585 0.825 1 34.628
T13 723 1195 A 0.177| 2675 5| 0.825 1 64.768 164 8200| C
20.00-0.00 B 0.177| 2675 0.825 1 64.768
C 0.177| 2675 0.825 1 64.768
Sum Weight: 60.78 34.66 OTM | 1381.13 16.52
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr q: Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
fi K K e yia K pif
T1 1.83 532 A 0354 | 2.162 8 0.8 1 40.456 0.94 47.23 C
180.00-160.00 B 0.354| 2.162 0.8 1 40.456
C 0.354 | 2.162 0.8 1 40.456
T2 3.94 586 | A 034 | 2.196 7 0.8 1 43.287 1.38 69.22 C
160.00-140.00 B 034 2.196 0.8 1 43.287
C 034 | 2.196 0.8 1 43.287
T3 1.30 246 | A 033 | 2218 7 0.8 1 15.941 0.47 71.17 C
140.00-133.33 B 033 2218 0.8 1 15.941
C 033 2218 0.8 1 15.941
T4 1.83 2521 A 0319 | 2.248 7 0.8 1 16.157 0.60 89.71 C
133.33-126.67 B 0319 | 2.248 0.8 1 16.157
C 0319 | 2.248 0.8 1 16.157
TS 2.62 2.80| A 0308 | 2.274 7 0.8 1 16.413 0.72 107.48 C
126.67-120.00 B 0308 | 2.274 0.8 1 16.413
C 0308 | 2.274 0.8 1 16.413
T6 8.70 8.60| A 0.265| 2.393 7 0.8 1 46.244 2.23 111.47 C
120.00-100.00 B 0.265| 2.393 0.8 1 46.244
C 0.265| 2.393 0.8 1 46.244
T7 436 429 A 0.252 243 7 0.8 1 24.538 1.12 111.78 C
100.00-90.00 B 0.252 243 0.8 1 24.538
C 0.252 243 0.8 1 24,538
T8 432 440 | A 024 | 2469 7 0.8 1 25.023 1.10 110.04 C
90.00-80.00 B 024 | 2.469 0.8 1 25.023
C 024 | 2.469 0.8 1 25.023
T9 8.49 10.15] A 0.242 | 2.463 6 0.8 1 56.312 2.18 109.16 C
80.00-60.00 B 0242 | 2.463 0.8 1 56.312
C 0242 | 2.463 0.8 1 56.312
T10 8.25 1299 | A 0.223 2.52 6 0.8 1 66.483 2.16 108.08 C
60.00-40.00 B 0.223 2.52 0.8 1 66.483
C 0.223 2.52 0.8 1 66.483
T11 4.00 658 A 0211 | 2.559 6 0.8 1 33.862 1.01 100.73 C
40.00-30.00 B 0211 | 2.559 0.8 1 33.862
C 0211 | 2.559 0.8 1 33.862
T12 3.89 673 A 0203 | 2.585 5 0.8 1 34.146 0.94 93.80 C
30.00-20.00 B 0.203 | 2.585 0.8 1 34.146
C 0.203 | 2.585 0.8 1 34.146
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tnx1ower 180' CSP Lattice Tower - Analysis 38 of 70
AECOM Project . Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky fIl”, cr Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Section Add Self F e Cr q: Dr Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c osf
ft K K e fE K pif
T13 7.23 1195 | A 0.177 | 2.675 5 0.8 1 63.831 1.63 81.51 C
20.00-0.00 B 0.177 | 2.675 0.8 1 63.831
C 0.177| 2.675 0.8 1 63.831
Sum Weight: 60.78 84.66 O™ 1380.06 16.49
kip-fi
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr q: Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
c psf
ft K K e Iid K plf
T1 1.83 532| A 0354 | 2.162 8 0.85 1 40.456 0.94 47.23 C
180.00-160.00 B 0.354| 2.162 0.85 1 40.456
C 0354 | 2.162 0.85 1 40.456
T2 3.94 586 | A 034 2.196 7 0.85 1 43.287 1.38 69.22 C
160.00-140.00 B 034 | 2.196 0.85 1 43.287
C 034 | 2.196 0.85 1 43.287
T3 1.30 246 | A 0.33 | 2218 7 0.85 1 15.941 0.47 71.17 C
140.00-133.33 B 033 2218 0.85 1 15.941
C 0.33] 2218 0.85 1 15.941
T4 1.83 252 A 0319 | 2.248 7 0.85 1 16.157 0.60 89.71 C
133.33-126.67 B 0319 | 2.248 0.85 1 16.157
C 0319 2.248 0.85 1 16.157
T5 2.62 280 A 0308 | 2.274 7 0.85 1 16.413 0.72 107.48 C
126.67-120.00 B 0308 | 2274 0.85 1 16.413
C 0308 | 2.274 0.85 1 16.413
T6 8.70 8.60| A 0.265| 2.393 7 0.85 1 46.244 223 111.47 C
120.00-100.00 B 0.265 | 2.393 0.85 1 46.244
C 0265 2.393 0.85 1 46.244
T7 4.36 429 A 0.252 243 7 0.85 1 24.538 1.12 111.78 C
100.00-90.00 B 0.252 243 0.85 1 24.538
C 0.252 243 0.85 1 24.538
T8 432 440 A 024 | 2.469 7 0.85 1 25.023 1.10 110.04 C
90.00-80.00 B 024 | 2.469 0.85 1 25.023
C 024 | 2.469 0.85 1 25.023
T9 8.49 10.15| A 0242 | 2.463 6 0.85 1 56.312 2.18 109.16 C
80.00-60.00 B 0242 | 2.463 0.85 1 56.312
C 0242 | 2.463 0.85 1 56.312
T10 8.25 1299 | A 0.223 2.52 6 0.85 1 68.443 2.19 109.32 C
60.00-40.00 B 0.223 2.52 0.85 1 68.443
C 0.223 2.52 0.85 1 68.443
T11 4.00 658 | A 0211 | 2.559 6 0.85 1 34.835 1.02 101.90 C
40.00-30.00 B 0211 | 2.559 0.85 1 34.835
C 0211 2.559 0.85 1 34.835
T12 3.89 6.73| A 0.203 | 2.585 5 0.85 1 35.111 0.95 94.89 C
30.00-20.00 B 0203 | 2.585 0.85 1 35.111
C 0.203 | 2.585 0.85 1 35111
T13 7.23 1195 A 0.177 | 2.675 5 0.85 1 65.705 1.65 82.49 C
20.00-0.00 B 0.177 | 2.675 0.85 1 65.705
C 0.177| 2.675 0.85 1 65.705
Sum Weight: 60.78 84.66 OT™M 1382.19 16.55
kip-ft
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tnxTower 180' CSP Lattice Tower - Analysis 39 of 70
AECOM Project ' Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr q: Dy Dy Ag F w Cirl.
Elevation Weight Weight a Face
c psf
ft K K e Y K pif
T1 0.13 125] A 0.139 [ 2.812 11 1 1 13.494 055| 2730 C
180.00-160.00 B 0.139 | 2812 1 1 13.494
C 0.139 | 2.812 1 1 13.494
T2 0.40 150 A 0.144 | 2.796 11 1 1 14.923 081| 4035| C
160.00-140.00 B 0.144 | 2.796 1 1 14.923
c 0.144 | 2.796 1 1 14.923
T3 0.13 083 | A 0.151 | 2.769 11 1 1 5.663 028 4197| C
140.00-133.33 B 0.151| 2.769 1 1 5.663
C 0.151| 2.769 I 1 5.663
T4 0.18 084 A 0.145 | 2.791 10 1 1 5.774 034| 5121 C
133.33-126.67 B 0.145 | 2.791 1 1 5774
c 0.145| 2.791 1 1 5774
T5 0.26 1.08| A 014 281 10 1 1 5.895 044| 66.12| C
126.67-120.00 B 0.14| 281 1 1 5.895
c 0.14| 281 1 1 5.895
Té 0.85 382 A 0.133 | 2.834 10 1 1 18.400 141 7061 C
120.00-100.00 B 0.133 | 2.834 1 1 18.400
c 0.133 | 2.834 1 1 18.400
7 0.43 168 A 0.131| 2.844 10 1 1 10.043 071 7086| C
100.00-90.00 B 0.131| 2.844 1 1 10.043
C 0.131 | 2.844 1 1 10.043
T8 0.43 172] A 0.124| 287 10 1 1 10301 070| 70.04| C
90.00-80.00 B 0.124| 287 1 1 10301
C 0.124 | 287 1 1 10301
T9 0.85 410 A 0.135 | 2.828 9 1 1 25.145 144 me1| C
80.00-60.00 B 0.135 | 2.828 1 1 25.145
C 0.135 | 2.828 1 1 25.145
T10 0.85 550( A 0.135 | 2.829 9 1 1 45.962 177 8845| C
60.00-40.00 B 0.135| 2.829 1 1 45.962
c 0.135| 2.829 1 1 45.962
T11 0.43 284 | A 0.128 | 2.855 8 1 1 23.546 084 8354 C
40.00-30.00 B 0.128 | 2.855 1 1 23.546
c 0.128 | 2.855 1 1 23.546
T12 0.43 3.03| A 0.124 | 2.869 7 1 1 23.953 079 78.78| C
30.00-20.00 B 0.124 | 2.869 1 1 23.953
c 0.124 | 2.869 1 1 23.953
T13 0.85 602 A 0111 292 7 1 1 46.546 141 7040 C
20.00-0.00 B 0.111 | 292 1 1 46.546
o) 0.111| 292 1 1 46.546
Sum Weight: 6.19 34.20 OTM 885.20 1147
kip-ft
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr q: Dpg Dy Ag F w Crrl.
Elevation Weight Weight a Face
c osf
ft X K e id K plf
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tnx1ower 180" CSP Lattice Tower - Analysis 40 of 70
AECOM Project . Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
ROCky Hlll, Ccr Client Des|gned by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Section Add Self F e Cr q: Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢ psf
ft X K e f X pif
T1 0.13 125 A 0.139 | 2.812 11| 0.825 1 13.494 0.55 27.30 C
180.00-160.00 B 0.139 | 2.812 0.825 1 13.494
C 0.139 | 2.812 0.825 1 13.494
T2 0.40 1.50| A 0.144 | 2.796 11| 0.825 1 14,923 0.81 40.35 C
160.00-140.00 B 0.144 | 2.796 0.825 1 14.923
C 0.144 | 2.796 0.825 1 14.923
T3 0.13 083] A 0.151] 2.769 11| 0.825 1 5.663 0.28 41.97 C
140.00-133.33 B 0.151] 2.769 0.825 1 5.663
C 0.151 | 2.769 0.825 1 5.663
T4 0.18 084 | A 0.145 | 2.791 10| 0.825 1 5.774 0.34 51.21 C
133.33-126.67 B 0.145 | 2.791 0.825 1 5.774
C 0.145 | 2.791 0.825 1 5.774
T5 0.26 1.08| A 0.14 2.81 10| 0.825 1 5.895 0.44 66.12 C
126.67-120.00 B 0.14 2.81 0.825 1 5.895
C 0.14 2.81 0.825 1 5.895
T6 0.85 38| A 0.133 | 2.834 10| 0.825 1 18.400 141 70.61 C
120.00-100.00 B 0.133 | 2.834 0.825 1 18.400
C 0.133 | 2.834 0.825 1 18.400
T7 043 1.68| A 0.131 | 2.844 10| 0.825 1 10.043 0.71 70.86 C
100.00-90.00 B 0.131 | 2.844 0.825 1 10.043
C 0.131 | 2.844 0.825 1 10.043
T8 0.43 172 A 0124 2.87 10| 0.825 1 10.301 070| 7004 C
90.00-80.00 B 0.124 2.87 0.825 1 10.301
o) 0.124 | 2.87 0.825 1 10.301
T9 0.85 410 A 0.135 | 2.828 9| 0.825 1 25.145 144 7191 C
80.00-60.00 B 0.135| 2.828 0.825 1 25.145
C 0.135] 2.828 0.825 1 25.145
T10 0.85 550 A 0.135] 2.829 9| 0.825 1 40.626 1.66 82.96 C
60.00-40.00 B 0.135| 2.829 0.825 1 40.626
C 0.135| 2.829 0.825 1 40.626
T11 0.43 2.84| A 0.128 | 2.855 8| 0.825 1 20.878 0.78 78.39 C
40.00-30.00 B 0.128 | 2.855 0.825 1 20.878
C 0.128 | 2.855 0.825 1 20.878
T12 0.43 303| A 0.124 | 2.869 7| 0.825 1 21.285 0.74 73.96 C
30.00-20.00 B 0.124 | 2.869 0.825 1 21.285
C 0.124 | 2.869 0.825 1 21.285
T13 0.85 6.02| A 0.111 2.92 7| 0.825 1 41.283 132 66.05 C
20.00-0.00 B 0.111 | 2.92 0.825 1 41.283
C 0.111| 292 0.825 1 41.283
Sum Weight: 6.19 34.20 OTM 875.83 11.18
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr q: Dy Dr Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e S K plf
Tl 0.13 125 A 0.139 | 2.812 11 0.8 1 13.494 055| 2730 C
180.00-160.00 B 0.139 | 2.812 0.8 1 13.494
C 0.139 | 2.812 0.8 1 13.494
T2 0.40 150 A 0.144 | 2.796 11 0.8 1 14.923 0.81 4035 C
160.00-140.00 B 0.144 | 2.796 0.8 1 14.923
C 0.144 | 2796 0.8 1 14.923
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AECOM Project . Date
500 Enterprise Drive, Suite 3B Westport, Connecticut 10:10:35 11/13/18
Rocky Hill, CT Client Designed by
Phone: 860-529-8882 VZ5-220 / Verizon Wireless MCD
FAX: 860-529-3991
Section Add Self F e Cr q- D Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢ psf
St K K e f K pif
T3 0.13 083 A 0.151 | 2.769 11 0.8 1 5.663 028 4197 C
140.00-133.33 B 0.151 | 2.769 0.8 1 5.663
C 0.151 | 2.769 0.8 1 5.663
T4 0.18 084 A 0.145 | 2.791 10 0.8 1 5.774 034 5121 C
133.33-126.67 B 0.145 | 2.791 0.8 1 5.774
c 0.145 | 2.791 0.8 1 5.774
TS 0.26 1.08] A 0.14| 2.81 10 0.8 1 5.895 044| 6612 C
126.67-120.00 B 0.14| 281 0.8 1 5.895
c 0.14| 281 0.8 1 5.895
Té 0.85 382 A 0.133 | 2.834 10 0.8 1 18.400 141| 7061| C
120.00-100.00 B 0.133 | 2.834 0.8 1 18.400
c 0.133 | 2.834 08 1 18.400
T7 0.43 1.68| A 0.131 | 2.844 10| o8 1 10.043 071 7086| C
100.00-90.00 B 0.131 | 2.844 0.8 1 10.043
c 0.131 | 2.844 0.8 1 10.043
T8 0.43 172 A 0124 | 287 10| 08 1 10301 070 7004| C
90.00-80.00 B 0.124| 2.87 0.8 1 10.301
C 0.124 | 287 0.8 1 10.301
T9 0.85 410 A 0.135 | 2.828 9 0.8 1 25.145 144| 7191| C
80.00-60.00 B 0.135 | 2.828 0.8 1 25.145
C 0.135 | 2.828 0.8 1 25.145
T10 0.85 550| A 0.135 | 2.829 9 0.8 1 39.863 1.64| 8217 C
60.00-40.00 B 0.135 | 2.829 0.8 1 39.863
c 0.135 | 2.829 0.8 1 39.863
Ti1 0.43 284 A 0.128 | 2.855 8 0.8 1 20.497 078 7766| C
40.00-30.00 B 0.128 | 2.855 0.8 1 20.497
c 0.128 | 2.855 0.8 1 20.497
T12 0.43 3.03( A 0.124 | 2.869 7 0.8 1 20.904 073 7327| C
30.00-20.00 B 0.124 | 2.869 0.8 1 20.904
C 0.124 | 2.869 0.8 1 20.904
T13 0.85 6.02( A 0111 | 292 7 0.8 1 40.531 131 6543| C
20.00-0.00 B 0111 292 0.8 1 40.531
C 0111 | 292 0.8 1 40.531
Sum Weight: 6.19 34.20 OTM 874.49 11.14
Kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr q: Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c psf
ft K K e i3 K plf
T1 0.13 125] A 0.139 | 2.812 11| 085 1 13.494 055| 2730 C
180.00-160.00 B 0.139| 2812 0.85 1 13.494
c 0.139 | 2.812 0.85 1 13.494
T2 0.40 1.50| A 0.144 | 2.796 11| 085 1 14.923 081 4035| C
160.00-140.00 B 0.144 | 2.796 0.85 1 14.923
C 0.144 | 2.796 0.85 1 14.923
T3 0.13 083 | A 0.151 | 2.769 11| 085 1 5.663 028 4197 C
140.00-133.33 B 0.151 | 2.769 0.85 1 5.663
C 0.151 | 2.769 0.85 1 5.663
T4 0.18 0.84| A 0.145 | 2.791 10 o08s 1 5.774 034 5121 C
133.33-126.67 B 0.145 | 2.791 0.85 1 5.774
C 0.145 | 2.791 0.85 1 5.774
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Section Add Self F e Cr q: Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢ psf
ft K K e Vi K plf
T5 0.26 1.08| A 0.14| 281 10 0385 1 5.895 0.44 66.12( C
126.67-120.00 B 0.14| 2381 0.85 1 5.895
© 0.14| 2.81 0.85 1 5.895
T6 0.85 382 A 0.133 | 2.834 10| 0385 1 18.400 1.41 70.61 C
120.00-100.00 B 0.133 | 2.834 0.85 1 18.400
C 0.133 | 2.834 0.85 1 18.400
T7 0.43 168 A 0.131| 2.844 10| 0285 1 10.043 0.71 7086| C
100.00-90.00 B 0.131 | 2.844 0.85 1 10.043
C 0.131 | 2.844 0.85 1 10.043
T8 0.43 172 A 0.124| 287 10 0.85 1 10.301 0.70 7004| C
90.00-80.00 B 0.124 | 2.87 0.85 1 10.301
C 0.124| 2.87 0.85 1 10.301
T9 0.85 410 A 0.135| 2.828 9| 0385 1 25.145 1.44 71.91 C
80.00-60.00 B 0.135| 2.828 0.85 1 25.145
C 0.135] 2.828 0.85 1 25.145
T10 0.85 550 A 0.135| 2.829 9| 0385 1 41.388 1.67 83.74| C
60.00-40.00 B 0.135 | 2.829 0.85 1 41.388
C 0.135| 2.829 0.85 1 41.388
T11 0.43 284 | A 0.128 | 2.855 8| 0.85 1 21.259 0.79 79.13( C
40.00-30.00 B 0.128 | 2.855 0.85 1 21.259
C 0.128 | 2.855 0.85 1 21.259
T12 0.43 3.03| A 0.124 | 2.869 71 085 1 21.666 0.75 7465 C
30.00-20.00 B 0.124 | 2.869 0.85 1 21.666
C 0.124 | 2.869 0.85 1 21.666
T13 0.85 6.02| A 0111 292 7|1 085 1 42.035 1.33 66.67| C
20.00-0.00 B 0111 292 0.85 1 42.035
C 0.111 2.92 0.85 1 42.035
Sum Weight: 6.19 34.20 OT™M 877.17 11.22
kip-ft
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
Moments, M;
K kip-ft
Leg Weight o
Bracing Weight
Total Member Self-Weight
Total Weight -25.27 ;
Wind 0 deg - No Ice -6136.66 51.33
Wind 30 deg - No Ice -5266.90 -3023.10 -50.15
Wind 45 deg - No Ice -4286.99 -4297.90 -76.34
Wind 60 deg - No Ice -3018.54 -5277.69 -97.33
Wind 90 deg - No Ice 2291 -6132.81 -118.44
Wind 120 deg - No Ice 3072.15 -5361.73 -107.81
Wind 135 deg - No Ice 4319.23 -4380.67 -91.16
Wind 150 deg - No Ice 5264.55 -3106.54 -68.30
Wind 180 deg - No Ice 6044.72 -45.02 -10.48
Wind 210 deg - No Ice 5216.37 3029.42 50.15
Wind 225 deg - No Ice 4236.45 4304.21 76.34
Wind 240 deg - No Ice 2988.71 5319.87 97.33
Wind 270 deg - No Ice -73.44 6139.12 118.44
Wind 300 deg - No Ice -3101.98 5332.18 107.81
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Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X VA Moments, M, Moments, M,
K K kip-ft kip-ft kip-ft

Wind 315 deg - No Ice -44.44 -44.20 -4369.76 4386.99 91.16
Wind 330 deg - No Ice -31.28 -53.61 -5315.08 3112.86 68.30
Member Ice | | | =
Total Weight Ice ! -298.58 -16.92
Wind 0 deg - Ice -0.05 -22.64 -2549.02 -8.48 1.81
Wind 30 deg - Ice 11.20 -19.41 -2237.77 -1136.51 -17.61
Wind 45 deg - Ice 15.85 -15.81 -1878.64 -1603.88 -25.84
Wind 60 deg - Ice 19.40 -11.14 -1412.23 -1962.72 -32.30
Wind 90 deg - Ice 22.50 0.05 -290.13 -2270.74 -38.34
Wind 120 deg - Ice 19.68 11.36 833.96 -1978.54 -34.11
Wind 135 deg - Ice 16.02 15.97 1296.44 -1618.84 -28.39
Wind 150 deg - Ice 11.29 19.46 1649.05 -1151.15 -20.74
Wind 180 deg - Ice 0.05 22.37 1943.35 -25.37 -1.81
Wind 210 deg - Ice -11.20 19.41 1640.60 1102.67 17.61
Wind 225 deg - Ice -15.85 15.81 1281.48 1570.04 25.84
Wind 240 deg - Ice -19.63 11.28 819.32 1936.24 32.30
Wind 270 deg - Ice -22.50 -0.05 -307.03 2236.89 38.34
Wind 300 deg - Ice -19.45 -11.23 -1426.86 1937.32 34.11
Wind 315 deg - Ice -16.02 -15.97 -1893.60 1584.99 28.39
Wind 330 deg - Ice -11.29 -19.46 -2246.22 1117.30 20.74
Total Weight | . -25.27 3.16—
Wind 0 deg - Service -0.07 -16.23 -1580.13 11.75 2.71
Wind 30 deg - Service 7.96 -13.79 -1355.11 -783.65 -12.97
Wind 45 deg - Service 11.27 -11.21 -1101.59 -1113.46 -19.75
Wind 60 deg - Service 13.80 -7.88 -773.42 -1366.94 -25.18
Wind 90 deg - Service 16.06 0.07 13.44 -1588.17 -30.64
Wind 120 deg - Service 14.16 8.18 802.32 -1388.68 -27.89
‘Wind 135 deg - Service 11.50 11.44 1124.95 -1134.87 -23.58
Wind 150 deg - Service 8.09 13.87 1369.52 -805.24 -17.67
Wind 180 deg - Service 0.07 15.89 1571.36 -13.18 -2.71
‘Wind 210 deg - Service -7.96 13.79 1357.06 78222 12.97
‘Wind 225 deg - Service -11.27 11.21 1103.54 1112.03 19.75
Wind 240 deg - Service -14.09 8.05 780.73 1374.79 25.18
Wind 270 deg - Service -16.06 -0.07 -11.49 1586.74 30.64
Wind 300 deg - Service -13.87 -8.01 -795.01 1377.97 27.89
Wind 315 deg - Service -11.50 -11.44 -1123.00 1133.44 23.58
Wind 330 deg - Service -8.09 -13.87 -1367.57 803.81 17.67

Load Combinations

Comb. Description
No.

1 Dead Only
2 1.2 Dead+1.6 Wind 0 deg - No Ice
3 0.9 Dead+1.6 Wind 0 deg - No Ice
4 1.2 Dead+1.6 Wind 30 deg - No Ice
5 0.9 Dead+1.6 Wind 30 deg - No Ice
6 1.2 Dead+1.6 Wind 45 deg - No Ice
7 0.9 Dead+1.6 Wind 45 deg - No Ice
8 1.2 Dead+1.6 Wind 60 deg - No Ice
9 0.9 Dead+1.6 Wind 60 deg - No Ice
10 1.2 Dead+1.6 Wind 90 deg - No Ice
11 0.9 Dead+1.6 Wind 90 deg - No Ice
12 1.2 Dead+1.6 Wind 120 deg - No Ice
13 0.9 Dead+1.6 Wind 120 deg - No Ice
14 1.2 Dead+1.6 Wind 135 deg - No Ice
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Comb Description

No.

15 0.9 Dead+1.6 Wind 135 deg - No Ice

16 1.2 Dead+1.6 Wind 150 deg - No Ice

17 0.9 Dead+1.6 Wind 150 deg - No Ice

18 1.2 Dead+1.6 Wind 180 deg - No Ice

19 0.9 Dead+1.6 Wind 180 deg - No Ice

20 1.2 Dead+1.6 Wind 210 deg - No Ice

21 0.9 Dead+1.6 Wind 210 deg - No Ice

22 1.2 Dead+1.6 Wind 225 deg - No Ice

23 0.9 Dead+1.6 Wind 225 deg - No Ice

24 1.2 Dead+1.6 Wind 240 deg - No Ice

25 0.9 Dead+1.6 Wind 240 deg - No Ice

26 1.2 Dead+1.6 Wind 270 deg - No Ice

27 0.9 Dead+1.6 Wind 270 deg - No Ice

28 1.2 Dead+1.6 Wind 300 deg - No Ice

29 0.9 Dead+1.6 Wind 300 deg - No Ice

30 1.2 Dead+1.6 Wind 315 deg - No Ice

31 0.9 Dead+1.6 Wind 315 deg - No Ice

32 1.2 Dead+1.6 Wind 330 deg - No Ice

33 0.9 Dead+1.6 Wind 330 deg - No Ice

34 1.2 Dead+1.0 Ice

35 1.2 Dead+1.0 Wind 0 deg+1.0 Ice

36 1.2 Dead+1.0 Wind 30 deg+1.0 Ice

37 1.2 Dead+1.0 Wind 45 deg+1.0 Ice

38 1.2 Dead+1.0 Wind 60 deg+1.0 Ice

39 1.2 Dead+1.0 Wind 90 deg+1.0 Ice

40 1.2 Dead+1.0 Wind 120 deg+1.0 Tce

41 1.2 Dead+1.0 Wind 135 deg+1.0 Ice

42 1.2 Dead+1.0 Wind 150 deg+1.0 Ice

43 1.2 Dead+1.0 Wind 180 deg+1.0 Ice

44 1.2 Dead+1.0 Wind 210 deg+1.0 Ice

45 1.2 Dead+1.0 Wind 225 deg+1.0 Ice

46 1.2 Dead+1.0 Wind 240 deg+1.0 Ice

47 1.2 Dead+1.0 Wind 270 deg+1.0 Ice

48 1.2 Dead+1.0 Wind 300 deg+1.0 Ice

49 1.2 Dead+1.0 Wind 315 deg+1.0 Ice

50 1.2 Dead+1.0 Wind 330 deg+1.0 Ice

51 Dead+Wind 0 deg - Service

52 Dead+Wind 30 deg - Service

53 Dead+Wind 45 deg - Service

54 Dead+Wind 60 deg - Service

55 Dead+Wind 90 deg - Service

56 Dead+Wind 120 deg - Service

57 Dead+Wind 135 deg - Service

58 Dead+Wind 150 deg - Service

59 Dead+Wind 180 deg - Service

60 Dead+Wind 210 deg - Service

61 Dead+Wind 225 deg - Service

62 Dead+Wind 240 deg - Service

63 Dead+Wind 270 deg - Service

64 Dead+Wind 300 deg - Service

65 Dead+Wind 315 deg - Service

66 Dead+Wind 330 deg - Service

Maximum Member Forces
Section Elevation Component Condition Gov. Axial Major Axis
No. i Type Load Moment
Comb. K kip-ft

T1 180 - 160 Leg Max Tension 9 4.86 -0.39
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Section Elevation Component Condition Gov. Axial Major Axis  Minor Axis
No. f Type Load Moment Moment
Comb. K kip-fi kip-ft
Max. Compression 12 -6.24 0.04 0.03
Max. Mx 28 -0.10 -1.03 0.18
Max. My 32 -0.23 0.07 -1.61
Max. Vy 28 -0.65 -1.03 0.18
Max. Vx 16 0.88 -0.07 -1.11
Diagonal Max Tension 27 531 0.00 0.00
Max. Compression 26 -5.38 0.00 0.00
Max. Mx 34 -0.11 0.07 0.00
Max. Vy 34 0.04 0.00 0.00
Horizontal Max Tension 26 2.96 -0.01 0.00
Max. Compression 11 -2.93 0.00 0.00
Max. Mx 38 -0.07 -0.04 -0.00
Max. My 28 -0.64 -0.01 -0.01
Max. Vy 38 0.04 -0.04 -0.00
Max. Vx 28 0.00 0.00 0.00
Top Girt Max Tension 19 0.65 0.00 0.00
Max. Compression 2 -0.65 -0.01 -0.00
Max. Mx 48 -0.04 -0.03 -0.00
Max. My 2 -0.07 -0.01 0.00
Max. Vy 48 0.04 -0.03 -0.00
Max. Vx 2 -0.00 0.00 0.00
Inner Bracing Max Tension 2 0.01 0.00 0.00
Max. Compression 2 -0.01 0.00 0.00
Max. Mx 34 -0.00 -0.04 0.00
Max. Vy 34 0.03 0.00 0.00
T2 160 - 140 Leg Max Tension 29 39.23 -0.16 -0.04
Max. Compression 12 -44.43 0.27 0.05
Max. Mx 28 38.47 -0.27 -0.05
Max. My 26 -4.15 -0.00 -0.42
Max. Vy 8 -3.23 -0.07 0.10
Max. Vx 16 -3.18 0.02 -0.00
Diagonal Max Tension 27 10.38 0.00 0.00
Max. Compression 26 -10.45 0.00 0.00
Max. Mx 34 -0.18 0.09 0.00
Max. Vy 34 -0.04 0.00 0.00
Horizontal Max Tension 29 6.25 -0.00 0.01
Max. Compression 12 -6.36 0.00 0.00
Max. Mx 38 -0.16 -0.05 -0.00
Max. My 12 223 -0.00 0.02
Max. Vy 38 0.05 -0.05 -0.00
Max. Vx 12 -0.00 -0.00 0.02
Inner Bracing Max Tension 13 0.01 0.00 0.00
Max. Compression | 28 -0.01 0.00 0.00
Max. Mx 34 -0.01 -0.05 0.00
Max. Vy 34 -0.04 0.00 0.00
T3 140 - 133.333 Leg Max Tension 29 52.40 -0.27 -0.05
Max. Compression 12 -58.05 0.18 0.03
Max. Mx 28 51.62 -0.27 -0.05
Max. My 26 -4.59 -0.00 -0.42
Max. Vy 18 -0.10 -0.27 -0.05
Max. Vx 10 0.20 -0.01 0.42
Diagonal Max Tension 21 9.94 0.00 0.00
Max. Compression 20 -10.06 0.00 0.00
Max. Mx 34 -0.23 0.11 0.00
Max. Vy 34 -0.05 0.00 0.00
Horizontal Max Tension 20 6.50 0.00 0.00
Max. Compression 21 -6.47 0.00 0.00
Max. Mx 48 -0.15 -0.07 -0.00
Max. My 28 -0.53 -0.03 -0.02
Max. Vy 48 -0.06 -0.07 -0.00
Max. Vx 28 -0.00 -0.03 -0.02
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Section Elevation Component Condition Gov. Axial Major Axis ~ Minor Axis
No. ft Type Load Moment Moment

Comb. X kip-fi kip-ft

Inner Bracing Max Tension 13 0.01 0.00 0.00

Max. Compression 28 -0.01 0.00 0.00

Max. Mx 34 -0.01 -0.05 0.00

Max. Vy 34 0.04 0.00 0.00

T4 133.333 - Leg Max Tension 29 64.97 -0.19 -0.03

126.667

Max. Compression 12 -72.59 1.63 0.06

Max. Mx 28 62.94 -1.70 -0.07

Max. My 26 -6.60 -0.03 -1.72

Max. Vy 8 -2.53 -0.18 0.04

Max. Vx 26 -2.49 -0.00 -0.13

Diagonal Max Tension 21 13.53 0.00 0.00

Max. Compression 20 -13.65 0.00 0.00

Max. Mx 34 -0.25 0.12 0.00

Max. Vy 34 -0.05 0.00 0.00

Top Girt Max Tension 7 9.28 -0.01 0.01

Max. Compression 22 -9.30 0.00 0.00

Max. Mx 48 -0.48 -0.08 -0.01

Max. My 12 1.43 -0.00 0.02

Max. Vy 48 -0.06 -0.08 -0.01

Max. Vx 12 0.00 0.00 0.00

Inner Bracing Max Tension 22 0.16 0.00 0.00

Max. Compression 22 -0.16 0.00 0.00

Max. Mx 34 0.00 -0.06 0.00

Max. Vy 34 0.04 0.00 0.00

T5 126.667 - 120 Leg Max Tension 29 80.91 -1.69 -0.07
Max. Compression 12 -91.06 1.23 0.26

Max. Mx 28 79.64 -1.70 -0.07

Max. My 26 -7.04 -0.03 -1.72

Max. Vy 18 -1.76 -1.69 0.01

Max. Vx 10 1.82 -0.05 1.72

Diagonal Max Tension 21 16.36 0.00 0.00

Max. Compression 20 -16.55 0.00 0.00

Max. Mx 34 -0.30 0.17 0.00

Max. Vy 34 0.07 0.00 0.00

Top Girt Max Tension 7 11.46 -0.01 0.01

Max. Compression 22 -11.46 0.00 0.00

Max. Mx 48 -0.49 -0.09 -0.01

Max. My 12 1.91 -0.00 0.03

Max. Vy 48 0.06 -0.09 -0.01

Max. Vx 12 -0.00 -0.00 0.03

Inner Bracing Max Tension 22 0.20 0.00 0.00

Max. Compression 22 -0.20 0.00 0.00

Max. Mx 34 0.00 -0.07 0.00

Max. Vy 34 0.05 0.00 0.00

T6 120 - 100 Leg Max Tension 29 128.67 -0.70 -0.39
Max. Compression 12 -141.93 0.46 0.29

Max. Mx 28 98.36 -1.28 -0.26

Max. My 26 -8.85 -0.02 -1.55

Max. Vy 18 -0.20 -1.26 0.04

Max. Vx 10 043 -0.03 1.15

Diagonal Max Tension 17 21.24 0.00 0.00

Max. Compression 16 -21.57 0.00 0.00

Max. Mx 34 -0.45 0.35 0.00

Max. Vy 34 -0.11 0.00 0.00

Horizontal Max Tension 30 12.96 0.00 0.00

Max. Compression 15 -12.87 -0.03 -0.01

Max. Mx 48 -0.50 -0.11 -0.01

Max. My 28 -1.70 -0.05 -0.03

Max. Vy 48 -0.07 -0.11 -0.01

Max. Vx 28 -0.00 0.00 0.00
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Section Elevation Component Condition Gov. Axial Major Axis ~ Minor Axis
No. ft Load Moment Moment
Comb. K kip-f kip-ft
Inner Bracing Max Tension 13 0.01 0.00 0.00
Max. Compression 28 -0.01 0.00 0.00
Max. Mx 34 -0.01 -0.11 0.00
Max. Vy 34 -0.06 0.00 0.00
T7 100 - 90 Max Tension 29 156.35 -0.48 -0.29
Max. Compression 12 -171.25 0.81 0.32
Max. Mx 28 154.02 -0.85 -0.32
Max. My 26 -11.86 -0.02 -1.15
Max. Vy 18 0.18 -0.84 0.05
Max. Vx 10 -0.42 -0.04 1.15
Max Tension 17 19.91 0.00 0.00
Max. Compression 16 -20.14 0.00 0.00
Max. Mx 34 -0.53 0.31 0.00
Max. Vy 34 0.10 0.00 0.00
Horizontal Max Tension 31 12.94 0.00 0.00
Max. Compression 14 -12.95 -0.04 -0.01
Max. Mx 48 -0.90 -0.12 -0.01
Max. My 28 022 -0.06 -0.02
Max. Vy 48 -0.08 -0.12 -0.01
Max. Vx 28 0.00 -0.06 -0.02
Inner Bracing Max Tension 13 0.00 0.00 0.00
Max. Compression 43 -0.01 0.00 0.00
Max. Mx 34 -0.01 -0.13 0.00
Max. Vy 34 0.07 0.00 0.00
T8 90 - 80 Max Tension 29 180.81 -0.84 -0.32
Max. Compression 12 -197.09 1.00 036
Max. Mx 28 178.28 -1.04 -0.36
Max. My 26 -12.95 -0.02 -1.49
Max. Vy 18 0.16 -1.03 0.05
Max. Vx 10 -0.40 -0.04 1.49
Max Tension 15 20.19 0.00 0.00
Max. Compression 14 -20.44 0.00 0.00
Max. Mx 34 -0.60 0.34 0.00
Max. Vy 34 0.10 0.00 0.00
Max Tension 30 13.63 0.00 0.00
Max. Compression 15 -13.59 -0.04 -0.01
Max. Mx 48 -0.72 -0.14 -0.00
Max. My 28 -2.65 -0.06 -0.02
Max. Vy 48 -0.08 -0.14 -0.00
Max. Vx 28 -0.00 -0.06 -0.02
Inner Bracing Max Tension 15 023 0.00 0.00
Max. Compression 14 -0.24 0.00 0.00
Max. Mx 34 -0.00 -0.15 0.00
Max. Vy 34 0.07 0.00 0.00
T9 80 - 60 Max Tension 29 227.99 -1.52 -0.23
Max. Compression 12 -247.41 136 0.36
Max. Mx 28 201.56 -1.52 -0.23
Max. My 26 -15.28 -0.02 -1.77
Max. Vy 18 0.22 -1.49 0.05
Max. Vx 26 0.40 -0.01 -1.67
Max Tension 15 21.67 0.00 0.00
Max. Compression 14 -22.01 0.00 0.00
Max. Mx 34 -0.76 0.41 0.00
Max. Vy 34 -0.11 0.00 0.00
Horizontal Max Tension 30 15.71 0.00 0.00
Max. Compression 15 -15.62 -0.07 -0.01
Max. Mx 38 -0.77 -0.24 -0.01
Max. My 28 1.62 -0.12 -0.03
Max. Vy 38 0.12 -0.24 -0.01
Max, Vx 28 -0.00 -0.12 -0.03
Inner Bracing Max Tension 13 0.00 0.00 0.00
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Section Elevation Component Condition Gov. Axial Major Axis ~ Minor Axis
No. ft Type Load Moment Moment
Comb K kip-ft kip-ft
Max. Compression 43 -0.02 0.00 0.00
Max. Mx 34 -0.02 -0.22 0.00
Max. Vy 34 0.09 0.00 0.00
T10 60 - 40 Leg Max Tension 29 274.02 -1.72 -0.20
Max. Compression 12 -297.53 1.30 0.22
Max. Mx 28 247.79 -1.73 -0.20
Max. My 26 -15.94 -0.02 -1.77
Max. Vy 13 0.28 1.72 0.19
Max. Vx 10 0.50 -0.04 1.77
Diagonal Max Tension 15 23.13 0.00 0.00
Max. Compression 14 -23.59 0.00 0.00
Max. Mx 34 -0.93 0.54 0.00
Max. Vy 34 -0.14 0.00 0.00
Horizontal Max Tension 30 17.77 0.00 0.00
Max. Compression 15 -17.61 -0.08 -0.01
Max. Mx 38 -0.79 -0.28 -0.01
Max. My 13 4.01 -0.05 0.03
Max. Vy 38 0.13 -0.28 -0.01
Max. Vx 28 0.00 -0.12 -0.03
Inner Bracing Max Tension 13 0.00 0.00 0.00
Max. Compression 43 -0.02 0.00 0.00
Max. Mx 34 -0.02 -0.34 0.00
Max. Vy 34 0.13 0.00 0.00
T11 40-30 Leg Max Tension 29 296.86 -1.36 -0.22
Max. Compression 12 -322.79 2.99 0.16
Max. Mx 12 -322.79 2.99 0.16
Max. My 26 -18.88 -0.05 -1.65
Max. Vy 13 -0.39 2.97 0.16
Max. Vx 26 -0.44 -0.05 -1.65
Diagonal Max Tension 15 23.80 0.00 0.00
Max. Compression 14 -24.30 0.00 0.00
Max. Mx 34 -1.00 0.57 0.00
Max. Vy 34 -0.15 0.00 0.00
Horizontal Max Tension 30 18.72 0.00 0.00
Max. Compression 15 -18.55 -0.09 -0.01
Max. Mx 38 -0.86 -0.30 -0.01
Max. My 13 432 -0.06 0.03
Max. Vy 38 0.13 -0.30 -0.01
Max. Vx 13 -0.00 -0.06 0.03
Inner Bracing Max Tension 13 0.00 0.00 0.00
Max. Compression 43 -0.02 0.00 0.00
Max. Mx 34 -0.02 -0.36 0.00
Max. Vy 34 0.13 0.00 0.00
T12 30-20 Leg Max Tension 29 319.45 -2.84 -0.17
Max. Compression 12 -348.02 -2.41 091
Max. Mx 12 -347.51 299 0.16
Max. My 26 -21.04 -0.54 -5.85
Max. Vy 12 0.74 2.99 0.16
Max. Vx 26 0.83 -0.54 -5.85
Diagonal Max Tension 15 24.48 0.00 0.00
Max. Compression 14 -25.07 0.00 0.00
Max. Mx 34 -1.06 0.61 0.00
Max. Vy 34 -0.15 0.00 0.00
Top Girt Max Tension 30 19.55 0.00 0.00
Max. Compression 15 -19.27 -0.13 -0.01
Max. Mx 38 1.39 -0.37 -0.01
Max. My 13 3.80 -0.09 0.03
Max. Vy 38 -0.15 -0.37 -0.01
Max. Vx 13 0.00 0.00 0.00
Inner Bracing Max Tension 15 033 0.00 0.00
Max. Compression 14 -0.34 0.00 0.00
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Section Elevation Component Condition Gov. Axial Major Axis  Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-fi
Max. Mx 34 -0.02 -0.39 0.00
Max. Vy 34 0.13 0.00 0.00
T13 20-0 Leg Max Tension 29 340.00 1.69 -0.92
Max. Compression 12 -372.39 0.00 -0.00
Max. Mx 12 -371.91 8.34 -1.32
Max. My 26 -22.08 -0.54 -5.85
Max. Vy 12 -1.25 8.34 -1.32
Max. Vx 26 -1.43 -0.54 -5.85
Diagonal Max Tension 31 36.62 -0.17 0.06
Max. Compression 14 -37.43 0.00 0.00
Max. Mx 30 18.04 -0.28 -0.05
Max. My 12 -34.90 0.01 -0.07
Max. Vy 37 -0.10 -0.24 -0.00
Max. Vx 12 -0.01 0.00 0.00
Horizontal Max Tension 30 20.92 0.00 0.00
Max. Compression 15 -20.91 -0.21 -0.02
Max. Mx 38 -1.35 -0.52 -0.01
Max. My 13 -1.88 -0.04 0.06
Max. Vy 38 0.18 -0.52 -0.01
Max. Vx 13 0.00 0.00 0.00
Redund Horz 1 Max Tension 12 6.46 0.00 0.00
Bracing
Max. Compression 12 -6.46 0.00 0.00
Max. Mx 34 0.92 0.05 0.00
Max. Vy 34 -0.03 0.00 0.00
Redund Diag 1 Max Tension 12 5.91 0.00 0.00
Bracing
Max. Compression 12 -5.91 0.00 0.00
Max. Mx 34 1.16 0.10 0.00
Max. Vy 34 -0.04 0.00 0.00
Redund Hip 1 Max Tension 13 0.01 0.00 0.00
Bracing
Max. Compression 28 -0.02 0.00 0.00
Max. Mx 34 -0.02 0.08 0.00
Max. Vy 34 0.05 0.00 0.00
Inner Bracing Max Tension 1 0.00 0.00 0.00
Max. Compression 43 -0.02 0.00 0.00
Max. Mx 34 -0.02 0.25 0.00
Max. Vy 34 -0.08 0.00 0.00
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
LegC Max. Vert 24 415.53 48.54 -31.78
Max. Hy 24 415.53 48.54 -31.78
Max. H, 7 -364.49 -42.55 30.55
Min. Vert 9 -378.42 -45.12 29.76
Min. Hy 9 -378.42 -45.12 29.76
Min. H, 22 399.12 45.08 -32.05
LegB Max. Vert 12 420.83 -48.79 -32.34
Max. Hy 29 -384.20 4538 30.34
Max. H, 31 -370.91 42.79 31.27
Min. Vert 29 -384.20 45.38 30.34
Min. Hy 12 420.83 -48.79 -32.34
Min. H, 14 405.05 -45.32 -32.77
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Leg A Max. Vert 2 417.29 0.36 57.95
Max. H, 27 19.38 14.30 1.57
Max. H, 2 417.29 0.36 57.95
Min. Vert 19 -377.10 -0.37 -53.94
Min. Hy 10 1833 -14.31 1.42
Min. H, 19 -377.10 -0.37 -53.94
Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K kip-ft kip-ft kip-ft
Dead Only 50.70 0.00 0.00 -25.27 3.16 0.00
1.2 Dead+1.6 Wind 0 deg - No 60.85 -0.46 -100.28 -9515.93 80.87 16.77
Ice
0.9 Dead+1.6 Wind 0 deg - No 45.63 -0.46 -100.28 -9508.35 79.92 16.77
Ice
1.2 Dead+1.6 Wind 30 deg - No 60.85 4922 -85.25 -8167.90 -4694.45 -80.23
Ice
0.9 Dead+1.6 Wind 30 deg - No 45.63 49.22 -85.25 -8160.32 -4695.39 -80.23
Ice
1.2 Dead+1.6 Wind 45 deg - No 60.85 69.66 -69.29 -6646.33 -6675.16 -122.15
Ice
0.9 Dead+1.6 Wind 45 deg - No 45.63 69.66 -69.29 -6638.75 -6676.10 -122.15
Ice
1.2 Dead+1.6 Wind 60 deg - No 60.85 85.26 -48.69 -4676.61 -8197.99 -155.73
Ice
0.9 Dead+1.6 Wind 60 deg - No 45.63 85.26 -48.69 -4669.03 -8198.93 -155.73
Ice
1.2 Dead+1.6 Wind 90 deg - No 60.85 99.24 0.46 46.76 -9526.19 -189.51
Ice
0.9 Dead+1.6 Wind 90 deg - No 45.63 99.24 0.46 54.34 -9527.13 -189.51
Ice
1.2 Dead+1.6 Wind 120 deg - 60.85 87.54 50.54 4779.24 -8326.61 -172.50
No Ice
0.9 Dead+1.6 Wind 120 deg - 45.63 87.54 50.54 4786.82 -8327.55 -172.50
No Ice
1.2 Dead+1.6 Wind 135 deg - 60.85 70.32 69.94 6694.70 -6784.17 -145.86
No Ice
0.9 Dead+1.6 Wind 135 deg - 45.63 70.32 69.94 6702.28 -6785.11 -145.86
No Ice
1.2 Dead+1.6 Wind 150 deg - 60.85 50.02 85.72 8184.34 -4827.95 -109.28
No Iee
0.9 Dead+1.6 Wind 150 deg - 45.63 50.02 85.72 8191.92 -4828.90 -109.28
No Ice
1.2 Dead+1.6 Wind 180 deg - 60.85 0.46 98.19 9395.77 -73.29 -16.77
No Ice
0.9 Dead+1.6 Wind 180 deg - 45.63 0.46 98.19 9403.35 -74.24 -16.77
No Ice
1.2 Dead+1.6 Wind 210 deg - 60.85 -49.22 85.25 8107.26 4702.02 80.23
No Ice
0.9 Dead+1.6 Wind 210 deg - 45.63 -49.22 85.25 8114.84 4701.08 80.23
No Ice
1.2 Dead+1.6 Wind 225 deg - 60.85 -69.66 69.29 6585.69 6682.74 122.15
No Ice
0.9 Dead+1.6 Wind 225 deg - 45.63 -69.66 69.29 6593.27 6681.79 122.15

No Ice
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
X K kip-ft kip-fi kip-ft
1.2 Dead+1.6 Wind 240 deg - 60.85 -87.08 49.74 4645.73 8257.10 155.73
No Ice
0.9 Dead+1.6 Wind 240 deg - 45.63 -87.08 49.74 4653.31 8256.16 155.73
No Ice
1.2 Dead+1.6 Wind 270 deg - 60.85 -99.24 -0.46 -107.40 9533.77 189.51
No Ice
0.9 Dead+1.6 Wind 270 deg - 45.63 -99.24 -0.46 -99.82 9532.82 189.51
No Ice
1.2 Dead+1.6 Wind 300 deg - 60.85 -85.72 -49.49 -4810.12 8282.65 172.50
No Ice
0.9 Dead+1.6 Wind 300 deg - 45.63 -85.72 -49.49 -4802.54 8281.70 172.50
No Ice
1.2 Dead+1.6 Wind 315 deg - 60.85 -70.32 -69.94 -6755.34 6791.74 145.86
No Ice
0.9 Dead+1.6 Wind 315 deg - 45.63 -70.32 -69.94 -6747.76 6790.80 145.86
No Ice
1.2 Dead+1.6 Wind 330 deg - 60.85 -50.02 -85.72 -8244.98 4835.53 109.28
No Ice
0.9 Dead+1.6 Wind 330 deg - 45.63 -50.02 -85.72 -8237.40 4834.58 109.28
No Ice
1.2 Dead+1.0 Ice 189.96 0.00 -0.00 -303.64 -16.29 0.00
1.2 Dead+1.0 Wind 0 deg+1.0 189.96 -0.05 -22.62 -2479.62 -7.84 1.81
Ice
1.2 Dead+1.0 Wind 30 deg+1.0 189.96 11.20 -19.39 -2179.04 -1099.06 -17.61
Ice
1.2 Dead+1.0 Wind 45 deg+1.0 189.96 15.83 -15.79 -1831.71 -1551.27 -25.84
Ice
1.2 Dead+1.0 Wind 60 deg+1.0 189.96 19.38 -11.13 -1380.59 -1898.53 -32.30
Ice
1.2 Dead+1.0 Wind 90 deg+1.0 189.96 22.48 0.05 -295.19 -2196.45 -38.34
Ice
1.2 Dead+1.0 Wind 120 189.96 19.67 11.35 791.68 -1913.43 -34.11
deg+1.0 Ice
1.2 Dead+1.0 Wind 135 189.96 1591 15.87 1236.39 -1563.22 -28.39
deg+1.0 Ice
1.2 Dead+1.0 Wind 150 189.96 11.28 19.44 1580.22 -1113.69 -20.74
deg+1.0 Ice
1.2 Dead+1.0 Wind 180 189.96 0.05 22.35 1864.91 -24.74 -1.81
deg+1.0 Ice
1.2 Dead+1.0 Wind 210 189.96 -11.20 19.39 1571.77 1066.47 17.61
deg+1.0 Ice
1.2 Dead+1.0 Wind 225 189.96 -15.83 15.79 1224.44 1518.68 25.84
deg+1.0 Ice
1.2 Dead+1.0 Wind 240 189.96 -19.62 11.27 777.04 1872.39 32.30
deg+1.0 Ice
1.2 Dead+1.0 Wind 270 189.96 -22.48 -0.05 -312.08 2163.87 38.34
deg+1.0 Ice
1.2 Dead+1.0 Wind 300 189.96 -19.43 -11.22 -1395.22 1874.40 34.11
deg+1.0 Ice
1.2 Dead+1.0 Wind 315 189.96 -1591 -15.87 -1843.66 1530.63 28.39
deg+1.0 Ice
1.2 Dead+1.0 Wind 330 189.96 -11.28 -19.44 -2187.49 1081.10 20.74
deg+1.0 Ice
Dead+Wind 0 deg - Service 50.70 -0.07 -16.22 -1559.05 15.62 2.7
Dead+Wind 30 deg - Service 50.70 7.96 -13.79 -1341.08 -756.53 -12.97
Dead+Wind 45 deg - Service 50.70 11.26 -11.20 -1095.05 -1076.80 -19.75
Dead+Wind 60 deg - Service 50.70 13.79 -7.87 -776.55 -1323.04 -25.18
Dead+Wind 90 deg - Service 50.70 16.05 0.07 -12.80 -1537.80 -30.64
Dead+Wind 120 deg - Service 50.70 14.15 8.17 752.42 -1343.83 -27.89
Dead+Wind 135 deg - Service 50.70 11.37 11.31 1062.14 -1094.43 -23.58
Dead+Wind 150 deg - Service 50.70 8.09 13.86 1303.01 -778.12 -17.67
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Load Vertical Shears Shear, Overturning Overturning Torque
Combination Moment, M; Moment, M,
K K K kip-fi kip-ft kip-fi
Dead+Wind 180 deg - Service 50.70 0.07 15.88 1498.90 -9.31 -2.71
Dead+Wind 210 deg - Service 50.70 -7.96 13.79 1290.55 762.84 12.97
Dead+Wind 225 deg - Service 50.70 -11.26 11.20 1044.52 1083.12 19.75
Dead+Wind 240 deg - Service 50.70 -14.08 8.04 730.83 1337.69 25.18
Dead+Wind 270 deg - Service 50.70 -16.05 -0.07 -37.73 1544.12 30.64
Dead+Wind 300 deg - Service 50.70 -13.86 -8.00 -798.14 1341.82 27.89
Dead+Wind 315 deg - Service 50.70 -11.37 -11.31 -1112.68 1100.74 23.58
Dead+Wind 330 deg - Service 50.70 -8.09 -13.86 -1353.54 784.43 17.67
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 -50.70 0.00 0.00 50.70 0.00 0.000%
2 -0.46 -60.85 -100.28 0.46 60.85 100.28 0.000%
3 -0.46 -45.63 -100.28 0.46 45.63 100.28 0.000%
4 49.22 -60.85 -85.25 -49.22 60.85 85.25 0.000%
5 49.22 -45.63 -85.25 -49.22 45.63 85.25 0.000%
6 69.66 -60.85 -69.29 -69.66 60.85 69.29 0.000%
7 69.66 -45.63 -69.29 -69.66 45.63 69.29 0.000%
8 85.26 -60.85 -48.69 -85.26 60.85 48.69 0.000%
9 85.26 -45.63 -48.69 -85.26 45.63 48.69 0.000%
10 99.24 -60.85 0.46 -99.24 60.85 -0.46 0.000%
11 99.24 -45.63 0.46 -99.24 45.63 -0.46 0.000%
12 87.54 -60.85 50.54 -87.54 60.85 -50.54 0.000%
13 87.54 -45.63 50.54 -87.54 45.63 -50.54 0.000%
14 70.32 -60.85 69.94 -70.32 60.85 -69.94 0.000%
15 70.32 -45.63 69.94 -70.32 45.63 -69.94 0.000%
16 50.02 -60.85 85.72 -50.02 60.85 -85.72 0.000%
17 50.02 -45.63 85.72 -50.02 45.63 -85.72 0.000%
18 0.46 -60.85 98.19 -0.46 60.85 -98.19 0.000%
19 0.46 -45.63 98.19 -0.46 45.63 -98.19 0.000%
20 -49.22 -60.85 85.25 49.22 60.85 -85.25 0.000%
21 -49.22 -45.63 85.25 49.22 45.63 -85.25 0.000%
22 -69.66 -60.85 69.29 69.66 60.85 -69.29 0.000%
23 -69.66 -45.63 69.29 69.66 45.63 -69.29 0.000%
24 -87.08 -60.85 49.74 87.08 60.85 -49.74 0.000%
25 -87.08 -45.63 49.74 87.08 45.63 -49.74 0.000%
26 -99.24 -60.85 -0.46 99.24 60.85 0.46 0.000%
27 -99.24 -45.63 -0.46 99.24 45.63 0.46 0.000%
28 -85.72 -60.85 -49.49 85.72 60.85 49.49 0.000%
29 -85.72 -45.63 -49.49 85.72 45.63 49.49 0.000%
30 -70.32 -60.85 -69.94 70.32 60.85 69.94 0.000%
31 -70.32 -45.63 -69.94 70.32 45.63 69.94 0.000%
32 -50.02 -60.85 -85.72 50.02 60.85 85.72 0.000%
33 -50.02 -45.63 -85.72 50.02 45.63 85.72 0.000%
34 0.00 -189.96 0.00 0.00 189.96 0.00 0.000%
35 -0.05 -189.96 -22.62 0.05 189.96 22.62 0.000%
36 11.20 -189.96 -19.39 -11.20 189.96 19.39 0.000%
37 15.83 -189.96 -15.79 -15.83 189.96 15.79 0.000%
38 19.38 -189.96 -11.13 -19.38 189.96 11.13 0.000%
39 22.48 -189.96 0.05 -22.48 189.96 -0.05 0.000%
40 19.67 -189.96 11.35 -19.67 189.96 -11.35 0.000%
41 15.91 -189.96 15.87 -15.91 189.96 -15.87 0.000%
42 11.28 -189.96 19.44 -11.28 189.96 -19.44 0.000%
43 0.05 -189.96 22.35 -0.05 189.96 -22.35 0.000%
44 -11.20 -189.96 19.39 11.20 189.96 -19.39 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
45 -15.83 -189.96 15.79 15.83 189.96 -15.79 0.000%
46 -19.62 -189.96 11.27 19.62 189.96 -11.27 0.000%
47 -22.48 -189.96 -0.05 22.48 189.96 0.05 0.000%
48 -19.43 -189.96 -11.22 19.43 189.96 11.22 0.000%
49 -15.91 -189.96 -15.87 15.91 189.96 15.87 0.000%
50 -11.28 -189.96 -19.44 11.28 189.96 19.44 0.000%
51 -0.07 -50.70 -16.22 0.07 50.70 16.22 0.000%
52 7.96 -50.70 -13.79 -7.96 50.70 13.79 0.000%
53 11.26 -50.70 -11.20 -11.26 50.70 11.20 0.000%
54 13.79 -50.70 -7.87 -13.79 50.70 7.87 0.000%
55 16.05 -50.70 0.07 -16.05 50.70 -0.07 0.000%
56 14.15 -50.70 8.17 -14.15 50.70 -8.17 0.000%
57 11.37 -50.70 11.31 -11.37 50.70 -11.31 0.000%
58 8.09 -50.70 13.86 -8.09 50.70 -13.86 0.000%
59 0.07 -50.70 15.88 -0.07 50.70 -15.88 0.000%
60 -7.96 -50.70 13.79 7.96 50.70 -13.79 0.000%
61 -11.26 -50.70 11.20 11.26 50.70 -11.20 0.000%
62 -14.08 -50.70 8.04 14.08 50.70 -8.04 0.000%
63 -16.05 -50.70 -0.07 16.05 50.70 0.07 0.000%
64 -13.86 -50.70 -8.00 13.86 50.70 8.00 0.000%
65 -11.37 -50.70 -11.31 11.37 50.70 11.31 0.000%
66 -8.09 -50.70 -13.86 8.09 50.70 13.86 0.000%
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. s e
T1 180 - 160 2.004 65 0.0883 0.0310
T2 160 - 140 1.626 65 0.0873 0.0329
T3 140 - 133.333 1.245 65 0.0792 0.0327
T4 133.333 - 126.667 1.130 65 0.0765 0.0321
TS 126.667 - 120 1.017 65 0.0734 0.0313
Té6 120 - 100 0.910 65 0.0695 0.0307
T7 100 - 90 0.638 65 0.0556 0.0278
T8 90 - 80 0.518 65 0.0490 0.0251
T9 80 - 60 0412 65 0.0420 0.0221
T10 60 - 40 0.244 65 0.0289 0.0165
T11 40-30 0.123 56 0.0190 0.0111
T12 30-20 0.076 56 0.0139 0.0083
T13 20-0 0.041 56 0.0086 0.0058
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb. in 2 " ft
178.00 AP11-850/090/ADT w/Mount Pipe 65 1.967 0.0884 0.0312 636040
177.00 PA6-65AC 65 1.948 0.0884 0.0314 636040
175.00 SE419-SWBPALDF Panel Antenna 65 1.911 0.0885 0.0316 636040
171.00 2" Dia 10' Omni 65 1.836 0.0886 0.0320 353355
170.00 WPA-700102-4CF-EDIN-X w/ 65 1.817 0.0886 0.0321 318020
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in & 2 St
Mount Kit
169.00 3' Yagi 65 1.798 0.0885 0.0322 289109
162.00 AP11-850/090/ADT w/Mount Pipe 65 1.665 0.0878 0.0328 186586
160.00 Pirod 15' T-Frame Sector Mount (1) 65 1.626 0.0873 0.0329 204187
159.00 2" Dia 10' Omni 65 1.607 0.0871 0.0329 236899
133.00 Pirod 15' T-Frame Sector Mount (1) 65 1.125 0.0764 0.0321 Inf
125.00 ATR21 B2A/B4P 65 0.989 0.0725 0.0312 61725
60.00 GPS 65 0.244 0.0289 0.0165 107501

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
ft in Comb. ° °

T1 180 - 160 12.300 28 0.5426 0.1918
T2 160 - 140 9.978 28 0.5359 0.2034
T3 140 - 133.333 7.638 28 0.4852 0.2024
T4 133.333 - 126.667 6.936 28 0.4684 0.1984
T5 126.667 - 120 6.239 28 0.4491 0.1939
T6 120-100 5.586 28 0.4252 0.1899
T7 100 - 90 3919 13 0.3397 0.1722
T8 90 - 80 3.188 13 0.2997 0.1551
T9 80 - 60 2.544 13 0.2568 0.1365
T10 60 -40 1.516 13 0.1768 0.1018
T11 40 - 30 0.763 13 0.1163 0.0685
Ti12 30-20 0.472 12 0.0848 0.0513
T13 20-0 0.255 12 0.0524 0.0358

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
It Comb. in @ e
178.00 AP11-850/090/ADT w/Mount Pipe 28 12.071 0.5431 0.1932 107037
177.00 PA6-65AC 28 11.956 0.5434 0.1939 107037
175.00 SE419-SWBPALDF Panel Antenna 28 11.726 0.5438 0.1953 107037
171.00 2" Dia 10' Omni 28 11.266 0.5440 0.1979 59465
170.00 WPA-700102-4CF-EDIN-X w/ 28 11.150 0.5438 0.1985 53519
Mount Kit
169.00 3' Yagi 28 11.034 0.5436 0.1991 48653
162.00 AP11-850/090/ADT w/Mount Pipe 28 10.215 0.5386 0.2027 31437
160.00 Pirod 15' T-Frame Sector Mount (1) 28 9.978 0.5359 0.2034 34566
159.00 2" Dia 10' Omni 28 9.858 0.5342 0.2037 40340
133.00 Pirod 15' T-Frame Sector Mount (1) 28 6.901 0.4675 0.1982 214374
125.00 AIR21 B2A/B4P 28 6.071 0.4436 0.1928 10033
60.00 GPS 13 1.516 0.1768 0.1018 17571

Bolt Design Data
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Section Elevation Component Bolt  BoltSize Number Maximum Allowable Ratio Allowable Criteria
No. Type Grade of Load Load Load Ratio
S in Bolts per Bolt per Bolt  ~ Allowable
K K
Tl 180 Leg A325N  0.8750 4 122 40.59 0.030 V 1 Bolt Tension
Diagonal A325N  0.6250 3 1.79 12.43 0.144 / 1 Bolt Shear
Horizontal A325N  0.6250 2 1.48 12.43 0.119 V’ 1 Bolt Shear
Top Girt A325N  0.6250 2 0.32 12.43 0.026 / 1 Bolt Shear
T2 160 Leg A325N  0.8750 4 9.81 40.59 0.242 V 1 Bolt Tension
Diagonal A325N  0.6250 3 3.48 12.43 0.280 V 1 Bolt Shear
Horizontal A325N  0.6250 2 3.18 12.43 0.256 V 1 Bolt Shear
T3 140 Leg A325N  0.7500 6 8.73 29.82 0.293 V 1 Bolt Tension
Diagonal A325N  0.6250 3 3.35 12.43 0.270 “ 1 Bolt Shear
Horizontal A325N  0.6250 2 3.25 12.43 0261 V’ 1 Bolt Shear
T4 133.333 Leg A325N  0.7500 6 10.83 29.82 0363 V 1 Bolt Tension
Diagonal A325N  0.6250 3 4.55 12.43 0366 / 1 Bolt Shear
Top Girt A325N  0.6250 2 4.65 12.43 0.374 V 1 Bolt Shear
TS 126.667 Leg A325N  0.7500 6 13.49 29.82 0452 ¢ 1 Bolt Tension
Diagonal A325N  0.6250 3 5.52 12.43 0.444 / 1 Bolt Shear
Top Girt A325N  0.6250 2 5.73 12.43 0.461 V 1 Bolt Shear
T6 120 Leg A325N  0.7500 6 21.45 29.82 0719 / 1 Bolt Tension
Diagonal A325N  0.6250 3 7.19 12.43 0.579 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 2 6.48 12.43 0.521 / 1 Bolt Shear
T7 100 Leg A325N  0.7500 6 26.06 29.82 0874 / 1 Bolt Tension
Diagonal A325N  0.6250 3 6.71 12.43 0.540 v/ 1 Bolt Shear
Horizontal ~ A325N  0.6250 2 6.47 1243 59 v 1 Bolt Shear
T8 90 Leg A325N  1.0000 6 30.14 53.01 0568 “ 1 Bolt Tension
Diagonal A325N  0.6250 3 6.81 12.43 0.548 / 1 Bolt Shear
Top Girt A325N  0.6250 2 6.81 1243 (540 v 1 Bolt Shear
T9 80 Leg A325N  1.0000 6 38.00 53.01 0.717 9’ 1 Bolt Tension
Diagonal A325N  0.6250 3 7.34 12.43 0.590 V 1 Bolt Shear
Horizontal A325N  0.6250 2 7.85 12.43 0.632 / 1 Bolt Shear
T10 60 Leg A325N  1.0000 8 3425 53.01 0.646 / 1 Bolt Tension
Diagonal A325N  0.6250 3 7.86 12.43 0.633 V’ 1 Bolt Shear
Horizontal A325N  0.6250 2 8.88 1243 (015 / 1 Bolt Shear
T11 40 Leg A325N  1.0000 8 37.11 53.01 0.700 ¢ 1 Bolt Tension
Diagonal A325N  0.6250 3 8.10 12.43 0652 “ 1 Bolt Shear
Horizontal A325N  0.6250 2 9.36 12.43 0.753 “ 1 Bolt Shear
T12 30 Leg A325N  1.0000 8 39.93 53.01 0.753 / 1 Bolt Tension
Diagonal A325N  0.6250 3 8.36 12.43 0673 / 1 Bolt Shear
Top Girt A325N  0.6250 2 9.78 12.43 0.787 “ 1 Bolt Shear
T13 20 Leg A325N  1.0000 8 42.43 53.01 0.800 “ 1 Bolt Tension
Diagonal A325X  0.6250 3 12.48 15.19 0.821 V 1 Bolt Shear
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Section Elevation Component Bolt  Bolt Size Number Maximum Allowable Ratio Allowable Criteria
No. Type Grade of Load Load Load Ratio
ft in Bolts per Bolt per Bolt — Allowable
K K
Horizontal A325N  0.7500 2 10.46 17.89 0.585 V 1 Bolt Shear
B Compression Checks
| Leg Design Data (Compression)
Section Elevation Size L 7 Kir A P, P, Ratio
No. P,
f fi 1 in? K K 9P,
T1 180 - 160 ROHN 3 STD 20.00 6.67 68.8 2.2285 -6.24 70.98 0.088'
K=1.00 v
T2 160 - 140 ROHN 4 STD 20.04 6.68 53.1 3.1741 -44.43 116.23 0.382"
K=1.00 v
T3 140 - 133.333 ROHN 5 EH 6.68 6.68 43.6 6.1120 -58.05 239.38 0243}
K=1.00 v
T4 133.333 - ROHN 5 EH 6.68 6.68 43.6 6.1120 -72.59 239.38 0303
126.667 K=1.00 V
TS 126.667 - 120 ROHN 5 EH 6.68 6.68 43.6 6.1120 -91.06 239.38 0.380"
K=1.00 v
T6 120 - 100 ROHN 6 EHS 20.04 10.02 54.0 6.7133 -141.93 244.02 0.582"'
K=1.00 v
T7 100 - 90 ROHN 6 EH 10.03 10.03 54.8 8.4049 -171.25 303.58 0.564"
K=1.00 v
T8 90 - 80 ROHN 6 EH 10.03 10.03 54.8 8.4049 -197.09 303.58 0.649 '
K=1.00 “
T9 80 - 60 ROHN 8 EHS 20.05 10.03 412 9.7193 -247.41 386.31 0.640'
K=1.00 v
T10 60 - 40 1/3 9.6250x0.375 on ROHN  20.05 10.03 422 13.6005 -297.53 460.81 0.646"
8 EHS Leg Pipe K=1.00 V’
T1l 40-30 1/3 9.6250x0.375 on ROHN 10.03 10.03 42.2 13.6005 -322.79 460.81 0.700'
8 EHS Leg Pipe K=1.00 p
T12 30-20 1/3 9.6250x0.375 on ROHN 10.03 10.03 422 13.6005 -348.02 460.81 07551
8 EHS Leg Pipe K=1.00 v
T13 20-0 1/3 9.6250x0.375 on ROHN  20.05 10.03 429 16.6002 -372.39 560.41 0.665"
8 EH Leg Pipe K=1.00 v
' p. /¢P, controls
Diagonal Design Data (Compression)
Section Elevation Size L L, Klfr A P, P, Ratio
No. Pu
St ft 1t in® K K P,
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Section Elevation Size L L, Kinx A P, P, Ratio
No. P,
S fr St in’ K K oP,
Tl 180 - 160 ROHN 2 STD 7.94 7.67 1170  1.0745 -5.38 17.75 0303
K=1.00 v
T2 160 - 140 ROHN 2 STD 8.55 8.25 1258  1.0745 -9.80 15.33 0.639"
K=1.00 v
T3 140 - 133.333 ROHN 2 EH 8.77 8.42 1315 14807 -10.06 19.35 0.520"
K=1.00 v
T4 133.333 - ROHN 2 EH 9.00 8.66 1353 1.4807 -13.65 18.29 0.747"
126.667 K=1.00 ‘/
T5 126.667 - 120 ROHN 2 XXS 9.24 891 152.1 26559 -16.55 25.94 0.638 '
K=1.00 v
T6 120 - 100 Pipe 2.5 XXS 12.52 12.06 1714  4.0285 -21.57 30.98 0.696
K=1.00 v
T7 100 - 90 ROHN 3 STD 12.92 12.49 1288 22285 -20.14 30.35 0.664 '
K=1.00 v
T8 90 - 80 ROHN 3 STD 13.35 12.93 1334 22285 -20.44 28.29 0.722"
K=1.00 v
T9 80- 60 ROHN 3 STD 14.21 13.70 1413 22285 -22.01 25.21 0.873"
K=1.00 V’
T10 60 - 40 P3.5x.226 15.12 14.64 1314 26795 -23.59 35.06 0.673 "
K=1.00 v
T11 40 - 30 P3.5x.226 15.60 15.12 1358 2.6795 2430 32.85 0.740 '
K=1.00 v
T12 30-20 P3.5x.226 16.08 15.62 1402 2.6795 -25.07 30.80 0.814"
K=1.00 V
T13 20-0 P3.5x.226 24.33 23.70 1064  2.6795 3743 5271 0710}
K=0.50 v
'p, /4¢P, controls
| Horizontal Design Data (Compression)
Section Elevation Size L L, Kl A P, P, Ratio
NO. Pu
b/ St St in’ K K oP,
Tl 180 - 160 ROHN 1.5 STD 8.60 4.15 80.0  0.7995 2.93 22.52 0.130"
K=1.00 v
T2 160 - 140 ROHN 1.5 STD 10.01 482 929  0.7995 -6.09 19.14 0318
K=1.00 v
T3 140 - 133.333 ROHN 2 STD 10.71 5.17 78.8 1.0745 -6.47 30.72 0.211"
K=1.00 v
T6 120 - 100 ROHN 2 STD 13.92 6.68 101.9  1.0745 -12.87 22.64 0.569 "
K=1.00 v
T7 100 - 90 ROHN 2 STD 15.04 7.24 1105 1.0745 -12.95 19.82 0.653 "
K=1.00 ‘/
T9 80 - 60 ROHN 2.5 STD 18.93 9.10 1153  1.7040 -15.62 28.95 0.540
K=1.00 :
T10 60 - 40 ROHN 2.5 STD 21.43 10.35 1311 1.7040 -17.61 22.41 0.786
K=1.00
T11 40 - 30 ROHN 2.5 STD 22.68 10.97 139.0  1.7040 -18.55 19.93 0.931"

K=1.00
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Section Elevation Size L L, Kinr A P, P, Ratio
No. P,
7 f st in® K K P,

T13 20-0 P3.5x.226 25.18 12.22 109.7 2.6795 -20.91 49.99 0.418"
K=1.00 v/

Lp, /4P, controls

Top Girt Design Data (Compression)

Section Elevation Size L Iz Kinr A P, P, Ratio
No. PI
f ft St in’ K K oP,
T1 180 - 160 ROHN 1.5 STD 8.54 413 79.5 0.7995 -0.65 22.66 0.029'
K=1.00 '/
T4 133.333 - ROHN 2 STD 11.40 547 83.4 1.0745 -9.30 29.08 0.320"
126.667 K=1.00
TS 126.667 - 120 ROHN 2 STD 12.10 5.82 88.7 1.0745 -11.46 27.21 0.421"
K=1.00
T8 90 - 80 ROHN 2 STD 16.36 7.90 120.5 1.0745 -13.59 16.72 0.813 "
K=1.00
T12 30-20 ROHN 2.5 EH 23.93 11.60 150.6 2.2535 -19.27 22.44 0.859'
K=1.00 “

'p, /¢P, controls

Redundant Horizontal (1) Design Data (Compression)

Section Elevation Size L L, Ky A P, oP, Ratio
No. P,
St St fi in’ K K P,
T13 20-0 ROHN 1.5 STD 6.29 593 91.5 0.7995 -6.46 19.50 0.331"
K=0.80

Yp., /¢P, controls

Redundant Diagonal (1) Design Data (Compression)

Section Elevation Size L L, Kir A P, oP, Ratio
No. P [}
7 fi f in’ K K oP,

T13 20-0 ROHN 2 STD 11.50 10.76 131.3 1.0745 -5.91 14.09 0.419"
K=0.80 »
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'p., /¢P, controls

Redundant Hip (1) Design Data (Compression)

Section Elevation Size L L, Kl A P, P, Ratio
No. P u
St fi I in® K K 4P,

T13 20-0 ROHN 2.5 STD 6.29 6.29 63.8 1.7040 -0.02 56.95 0.000"
K=0.80 V'

' p. /4¢P, controls

Inner Bracing Design Data (Compression)

Section Elevation Size L L, Kifr A P, P, Ratio
No. P,
f ft fi in’ K K oP,

T1 180 - 160 L2x2x1/8 4.27 427 128.9 0.4844 -0.01 6.51 0.002"

K=1.00

T2 160 - 140 L2x2x1/8 431 431 130.2 0.4844 -0.01 6.40 0.001"!
K=1.00 v

T3 140 - 133.333 L2x2x1/8 535 535 161.6 0.4844 -0.01 4.19 0.002 !
K=1.00 ¢

T4 133.333 - L2x2x1/8 5.70 5.70 1721 0.4844 -0.16 3.69 0.044!
126.667 K=1.00 V

T5 126.667 - 120 L2x2x1/8 6.05 6.05 182.6 0.4844 -0.20 3.28 0.061°
K=1.00 /

T6 120 - 100 L2 1/2x2 1/2x3/16 6.96 6.96 168.7 0.9020 -0.01 7.16 0.002!
K=1.00 V

T7 100 -90 L2 1/2x2 1/2x3/16 7.52 752 1823 0.9020 -0.01 6.13 0.002!
K=1.00 /

T8 90 - 80 L2 1/2x2 1/2x3/16 8.18 8.18 198.3 0.9020 -0.24 5.18 0.046 '
K=1.00 “

T9 80 - 60 L3x3x3/16 9.46 9.46 190.5 1.0900 -0.02 6.78 0.003 '
K=1.00 /

T10 60 - 40 L3 1/2x3 1/2x1/4 10.71 10.71 185.2 1.6900 -0.02 11.13 0.002"
K=1.00 /

T11 40-30 L3 1/2x3 1/2x1/4 11.34 11.34 196.1 1.6900 -0.02 9.93 0.002!
K=1.00 ‘/

T12 30-20 L3 1/2x3 1/2x1/4 11.96 11.96 206.9 1.6900 -0.34 8.92 0.039"
K=1.00 /

T13 20-0 ROHN 2 STD 12.59 12.59 191.9 1.0745 -0.02 6.59 0.003'
K=1.00 V

L p, /P, controls

Tension Checks
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Leg Design Data (Tension)
Section Elevation Size L L, Klir A P, P, Ratio
No. Pu
St St f in’ K K P,
Tl 180 - 160 ROHN 3 STD 20.00 6.67 68.8 22285 4.86 100.28 0.048 "
T2 160 - 140 ROHN 4 STD 20.04 6.68 531 3.1741 39.23 142.83 0275
T3 140 - 133.333 ROHN 5 EH 6.68 6.68 436  6.1120 52.40 275.04 0.191'
T4 133.333 - ROHN 5 EH 6.68 6.68 436  6.1120 64.97 275.04 0.236
126.667 v
T5 126.667 - 120 ROHN 5 EH 6.68 6.68 436 61120 80.91 275.04 0.294
T6 120 - 100 ROHN 6 EHS 2004  10.02 540 67133 128.67 302.10 0.426'
T7 100 - 90 ROHN 6 EH 1003 10.03 548  8.4049 156.35 378.22 0.413"
T8 90 - 80 ROHN 6 EH 1003 1003 548  8.4049 180.81 378.22 0.478"
T9 80 - 60 ROHN 8 EHS 20.05  10.03 412 97193 227.99 43737 0.521"
T10 60 - 40 1/39.6250x0.375 on ROHN ~ 20.05  10.03 422 13.6005 274.02 514.10 0.533!
8 EHS Leg Pipe v
T11 40-30 1/39.6250x0375on ROHN  10.03  10.03 422 13.6005 296.86 514.10 0.577"
8 EHS Leg Pipe ‘/
T12 30-20 1/39.6250x0.375 on ROHN 1003  10.03 422 13.6005 319.45 514.10 0.621'
8 EHS Leg Pipe v
Ti3 20-0 1/3 9.6250x0.375 on ROHN ~ 20.05  10.03 429 166002  340.00 627.49 0.542"
8 EH Leg Pipe ‘/
Yp. /4P, controls
Diagonal Design Data (Tension)
Section Elevation Size L L, Kir A P, P, Ratio
No. Pu
i St St in’ K K oP,
T1 180 - 160 ROHN 2 STD 7.94 7.67 1170 1.0745 531 48.35 0.110"
T2 160 - 140 ROHN 2 STD 8.14 7.84 1195  1.0745 10.38 48.35 0215
T3 140 - 133.333 ROHN 2 EH 8.77 8.42 1315 1.4807 9.94 66.63 0.149
T4 133333 - ROHN 2 EH 9.00 8.66 1353 1.4807 13.53 66.63 0.203 "
126.667 v
TS 126.667 - 120 ROHN 2 XXS 9.24 8.91 1521 2.6559 16.36 119.52 0.137"
Té6 120 - 100 Pipe 2.5 XXS 1252 1206 1714 4.0285 21.24 181.28 0.117'
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Section Elevation Size L L, Kir A P, P, Ratio

No. P,

f S fi in’ K K Py

T7 100 - 90 ROHN 3 STD 12.92 12.49 1288 22285 19.91 100.28 0.199

T8 90 - 80 ROHN 3 STD 13.35 12.93 1334 22285 20.19 100.28 0.201!

T9 80 - 60 ROHN 3 STD 14.21 13.70 1413 22285 21.67 100.28 0.216"

T10 60 - 40 P3.5x.226 15.12 1464 1314  2.6795 23.13 120.58 0.192!

Ti1 40 -30 P3.5x.226 1560  15.12 1358 26795 23.80 120.58 0.197'

Ti12 30-20 P3.5x.226 16.08 15.62 1402  2.6795 24.48 120.58 0.203 '

T13 20-0 P3.5x.226 2433 2370 2128  2.6795 36.63 120.58 0304
1 p. /¢P, controls

Horizontal Design Data (Tension)

Section Elevation Size L 1L, Kifr A B ¢P, Ratio

No. P,

ft fi fi in’ K K oP,

T1 180 - 160 ROHN 1.5 STD 8.60 4.15 80.0  0.7995 2.96 35.98 0.082"

iy 160 - 140 ROHN 1.5 STD 8.63 4.13 795  0.7995 6.25 35.98 0.174"

T3 140 - 133.333 ROHN 2 STD 10.71 5.17 78.8 1.0745 6.50 48.35 0.134

T6 120 - 100 ROHN 2 STD 13.92 6.68 1019  1.0745 12.96 48.35 0268

T7 100 - 90 ROHN 2 STD 15.04 7.24 1105  1.0745 12.94 4835 0.268 '

T9 80 - 60 ROHN 2.5 STD 18.93 9.10 1153  1.7040 157 76.68 0205

T10 60 - 40 ROHN 2.5 STD 21.43 10.35 131.1  1.7040 17.77 76.68 0232"

Ti1 40-30 ROHN 2.5 STD 22.68 10.97 1390  1.7040 18.72 76.68 0244

T13 20-0 P3.5x.226 25.18 12.22 109.7  2.6795 20.92 120.58 0.174"

' P, /¢P, controls

Top Girt Design Data (Tension)
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Section Elevation Size L L, Kir A P, P, Ratio
No. P,
ft St ft in’ K K &P,
Tl 180 - 160 ROHN 1.5 STD 8.54 4.13 795  0.7995 0.65 35.98 0.018"
T4 133.333 - ROHN 2 STD 11.40 5.47 83.4 1.0745 9.28 48.35 0.192!
126.667 v
T5 126.667 - 120 ROHN 2 STD 12.10 5.82 88.7 1.0745 11.46 4835 0.237!
T8 90 - 80 ROHN 2 STD 16.36 7.90 1205 10745 13.63 48.35 0.282"
T12 30-20 ROHN 2.5 EH 23.93 11.60 1506  2.2535 19.55 101.41 0.193'
'p. /¢P, controls
Redundant Horizontal (1) Design Data (Tension)
Section Elevation Size L L, Kir A /o P, Ratio
No. PII
St i St in’ K K 0P,
T13 20-0 ROHN 1.5 STD 6.29 593 1144 0.7995 6.46 35.98 0.180"'
Yp., /¢P, controls
Redundant Diagonal (1) Design Data (Tension)
Section Elevation Size e L, Kifr A P, oP, Ratio
No. P,
fi fi fi in K K Py
T13 20-0 ROHN 2 STD 11.50 10.76 164.1  1.0745 5.91 4835 0.122"'
Up., /4P, controls
Redundant Hip (1) Design Data (Tension)
Section Elevation Size L L, Kir A P, P, Ratio
No. P,
f fi fi in’ K K P,
T13 20-0 ROHN 2.5 STD 6.29 6.29 79.7 1.7040 0.01 76.68 0.000"'

'p. /4¢P, controls
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Inner Bracing Design Data (Tension)
Section Elevation Size L L, Kifr A Bs P, Ratio
No. Pu
ft fi ft in? K K oP,
Tl 180- 160 L2x2x1/8 427 427 81.8  0.4844 0.01 15.69 0.001"
T2 160 - 140 L2x2x1/8 431 431 826  0.4844 0.01 15.69 0.000 '
T3 140 - 133.333 L2x2x1/8 5.35 535 1026  0.4844 0.01 15.69 0.000'
T4 133.333 - L2x2x1/8 5.70 5.70 1093  0.4844 0.16 15.69 0.010"
126.667 v
T5 126.667 - 120 L2x2x1/8 6.05 6.05 1159  0.4844 0.20 15.69 0.013'
Té 120- 100 L2 1/2x2 1/2x3/16 6.40 6.40 987  0.9020 0.01 29.22 0.000"
7 100 - 90 L2 1/2x2 1/2x3/16 7.52 7.52 1160  0.9020 0.00 29.22 0.000'
T8 90 - 80 L2 1/2x2 1/2x3/16 8.18 8.18 1262 0.9020 0.23 29.22 0.008 '
T9 80 - 60 L3x3x3/16 8.84 8.84 113.0  1.0900 0.00 35.32 0.000 '
T10 60 - 40 L3 1/2x3 1/2x1/4 1009 1009 1111  1.6900 0.00 76.05 0.000 '
T11 40 - 30 L3 1/2x3 1/2x1/4 1134 1134 1248  1.6900 0.00 76.05 0.000 '
T12 30-20 L3 1/2x3 1/2x1/4 1196 1196 1317  1.6900 0.33 76.05 0.004'
Yp., /6P, controls
Section Capacity Table
Section Elevation Component Size Critical P 2P 1oy % Pass
No. b3 Type Element K K Capacity Fail
T1 180 - 160 Leg ROHN 3 STD 1 -5.95 70.98 8.4 Pass
Leg ROHN 3 STD 2 -6.24 70.98 8.8 Pass
Leg ROHN 3 STD 3 -5.99 70.98 8.4 Pass
T2 160 - 140 Leg ROHN 4 STD 40 -42.61 116.23 36.7 Pass
Leg ROHN 4 STD 41 -44.43 116.23 38.2 Pass
Leg ROHN 4 STD 42 -42.65 116.23 36.7 Pass
T3 140 - 133.333 Leg ROHN 5 EH 79 -55.86 239.38 23.3 Pass
28.0 (b)
Leg ROHN 5 EH 80 -58.05 239.38 243 Pass
29.3 (b)
Leg ROHN 5 EH 81 -55.90 239.38 23.4 Pass
28.0 (b)
T4 133.333 - Leg ROHN 5 EH 94 -70.04 239.38 29.3 Pass
126.667 34.7 (b)
Leg ROHN 5 EH 95 -72.59 239.38 30.3 Pass

36.3 (b)
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Section Elevation Component Size Critical P 0P gitow % Pass
No. St Type Element K K Capacity Fail
Leg ROHN 5 EH 96 -70.07 239.38 29.3 Pass
34.7 (b)
T5 126.667 - 120 Leg ROHN 5 EH 109 -88.17 239.38 36.8 Pass
43.4 (b)
Leg ROHN 5 EH 110 -91.06 239.38 38.0 Pass
45.2 (b)
Leg ROHN 5 EH 111 -88.30 239.38 36.9 Pass
43.4 (b)
T6 120 - 100 Leg ROHN 6 EHS 124 -138.35 244.02 56.7 Pass
69.7 (b)
Leg ROHN 6 EHS 125 -141.93 244.02 58.2 Pass
71.9 (b)
Leg ROHN 6 EHS 126 -138.85 244.02 56.9 Pass
69.6 (b)
T7 100 - 90 Leg ROHN 6 EH 151 -167.34 303.58 55.1 Pass
85.0 (b)
Leg ROHN 6 EH 152 -171.25 303.58 56.4 Pass
87.4 (b)
Leg ROHN 6 EH 153 -168.00 303.58 55.3 Pass
84.8 (b)
T8 90 - 80 Leg ROHN 6 EH 166 -192.96 303.58 63.6 Pass
Leg ROHN 6 EH 167 -197.09 303.58 64.9 Pass
Leg ROHN 6 EH 168 -193.77 303.58 63.8 Pass
T9 80 - 60 Leg ROHN 8 EHS 181 -242.91 386.31 62.9 Pass
70.1 (b)
Leg ROHN 8 EHS 182 -247.41 386.31 64.0 Pass
71.7 (b)
Leg ROHN 8 EHS 183 -244.00 386.31 63.2 Pass
69.9 (b)
T10 60 - 40 Leg 1/3 9.6250x0.375 on ROHN 8 208 -292.73 460.81 63.5 Pass
EHS Leg Pipe
Leg 1/3 9.6250x0.375 on ROHN 8 209 -297.53 460.81 64.6 Pass
EHS Leg Pipe 64.6 (b)
Leg 1/3 9.6250x0.375 on ROHN 8 210 -294.09 460.81 63.8 Pass
EHS Leg Pipe
T11 40-30 Leg 1/3 9.6250x0.375 on ROHN 8 235 -317.87 460.81 69.0 Pass
EHS Leg Pipe
Leg 1/3 9.6250x0.375 on ROHN 8 236 -322.79 460.81 70.0 Pass
EHS Leg Pipe
Leg 1/3 9.6250x0.375 on ROHN 8 237 -319.36 460.81 69.3 Pass
EHS Leg Pipe
T12 30-20 Leg 1/3 9.6250x0.375 on ROHN 8 250 -343.00 460.81 74.4 Pass
EHS Leg Pipe
Leg 1/3 9.6250x0.375 on ROHN 8 251 -348.02 460.81 75.5 Pass
EHS Leg Pipe
Leg 1/3 9.6250x0.375 on ROHN 8 252 -344.60 460.81 74.8 Pass
EHS Leg Pipe
T13 20-0 Leg 1/3 9.6250x0.375 on ROHN 8 265 -367.33 560.41 65.5 Pass
EH Leg Pipe 78.7 (b)
Leg 1/3 9.6250x0.375 on ROHN 8 266 -372.39 560.41 66.5 Pass
EH Leg Pipe 80.0 (b)
Leg 1/3 9.6250x0.375 on ROHN 8 267 -369.24 560.41 65.9 Pass
EH Leg Pipe 78.4 (b)
Tl 180 - 160 Diagonal ROHN 2 STD 8 -5.38 1775 30.3 Pass
Diagonal ROHN 2 STD 9 -5.38 17.75 30.3 Pass
Diagonal ROHN 2 STD 11 -5.03 17.75 28.4 Pass
Diagonal ROHN 2 STD 12 -5.03 17.75 28.4 Pass
Diagonal ROHN 2 STD 14 -4.05 17.75 22.8 Pass
Diagonal ROHN 2 STD 15 -4.05 17.75 22.8 Pass
Diagonal ROHN 2 STD 20 -3.75 17.78 21.1 Pass
Diagonal ROHN 2 STD 21 -3.75 17.78 21.1 Pass
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Section Elevation Component Size Critical P Paon % Pass
No. St Type Element K K Capacity Fail
Diagonal ROHN 2 STD 23 -2.71 17.78 153 Pass

Diagonal ROHN 2 STD 24 -2.71 17.78 15.3 Pass

Diagonal ROHN 2 STD 26 -3.48 17.78 19.6 Pass

Diagonal ROHN 2 STD 27 -3.48 17.78 19.6 Pass

Diagonal ROHN 2 STD 31 -0.91 17.82 5.1 Pass

Diagonal ROHN 2 STD 32 -0.91 17.82 5.1 Pass

Diagonal ROHN 2 STD 33 -0.26 17.82 14 Pass

Diagonal ROHN 2 STD 34 -0.25 17.82 14 Pass

Diagonal ROHN 2 STD 35 -1.08 17.82 6.1 Pass

Diagonal ROHN 2 STD 36 -1.08 17.82 6.1 Pass

T2 160 - 140 Diagonal ROHN 2 STD 44 -9.52 1533 62.1 Pass
Diagonal ROHN 2 STD 45 -9.52 15.33 62.1 Pass

Diagonal ROHN 2 STD 47 -9.77 15.33 63.7 Pass

Diagonal ROHN 2 STD 48 -9.76 15.33 63.7 Pass

Diagonal ROHN 2 STD 50 -9.80 15.33 63.9 Pass

Diagonal ROHN 2 STD 51 -9.80 15.33 63.9 Pass

Diagonal ROHN 2 STD 56 -10.00 16.15 61.9 Pass

Diagonal ROHN 2 STD 57 -10.00 16.15 61.9 Pass

Diagonal ROHN 2 STD 59 -10.00 16.15 61.9 Pass

Diagonal ROHN 2 STD 60 -10.00 16.15 61.9 Pass

Diagonal ROHN 2 STD 62 -9.76 16.15 60.4 Pass

Diagonal ROHN 2 STD 63 9.77 16.15 60.5 Pass

Diagonal ROHN 2 STD 68 -10.45 17.01 61.5 Pass

Diagonal ROHN 2 STD 69 -10.44 17.01 61.4 Pass

Diagonal ROHN 2 STD 71 -10.19 17.01 59.9 Pass

Diagonal ROHN 2 STD 72 -10.20 17.01 60.0 Pass

Diagonal ROHN 2 STD 74 -9.62 17.01 56.5 Pass

Diagonal ROHN 2 STD 75 -9.62 17.01 56.6 Pass

T3 140 - 133.333 Diagonal ROHN 2 EH 83 -9.31 19.35 48.1 Pass
Diagonal ROHN 2 EH 84 -9.31 19.35 48.1 Pass

Diagonal ROHN 2 EH 86 -9.77 19.35 50.5 Pass

Diagonal ROHN 2 EH 87 -9.76 19.35 50.4 Pass

Diagonal ROHN 2 EH 89 -10.06 19.35 52.0 Pass

Diagonal ROHN 2 EH 90 -10.06 19.35 52.0 Pass

T4 133.333 - Diagonal ROHN 2 EH 100 -12.68 18.29 69.4 Pass

126.667

Diagonal ROHN 2 EH 101 -12.69 18.29 69.4 Pass

Diagonal ROHN 2 EH 102 -13.27 18.29 72.5 Pass

Diagonal ROHN 2 EH 103 -13.26 18.29 72.5 Pass

Diagonal ROHN 2 EH 104 -13.65 18.29 74.7 Pass

Diagonal ROHN 2 EH 105 -13.65 18.29 74.7 Pass

T5 126.667 - 120 Diagonal ROHN 2 XXS 115 -15.33 25.94 59.1 Pass
Diagonal ROHN 2 XXS 116 -15.34 25.94 59.1 Pass

Diagonal ROHN 2 XXS 117 -16.25 25.94 62.6 Pass

Diagonal ROHN 2 XXS 118 -16.23 25.94 62.6 Pass

Diagonal ROHN 2 XXS 119 -16.54 25.94 63.8 Pass

Diagonal ROHN 2 XXS 120 -16.55 25.94 63.8 Pass

T6 120 - 100 Diagonal Pipe 2.5 XXS 128 -18.23 30.98 58.9 Pass
Diagonal Pipe 2.5 XXS 129 -18.25 30.98 58.9 Pass

Diagonal Pipe 2.5 XXS 131 -21.57 30.98 69.6 Pass

Diagonal Pipe 2.5 XXS 132 -21.53 30.98 69.5 Pass

Diagonal Pipe 2.5 XXS 134 -21.53 30.98 69.5 Pass

Diagonal Pipe 2.5 XX8 135 -21.55 30.98 69.6 Pass

Diagonal Pipe 2.5 XXS 140 -19.11 32.74 58.4 Pass

Diagonal Pipe 2.5 XXS 141 -19.12 32.74 58.4 Pass

Diagonal Pipe 2.5 XXS 143 -21.31 32.74 65.1 Pass

Diagonal Pipe 2.5 XXS 144 -21.28 32.74 65.0 Pass

Diagonal Pipe 2.5 XXS 146 -21.49 32.74 65.6 Pass

Diagonal Pipe 2.5 XXS 147 -21.50 32.74 65.7 Pass

T7 100 - 90 Diagonal ROHN 3 STD 155 -15.98 30.35 52.7 Pass

Diagonal ROHN 3 STD 156 -16.00 30.35 52.7 Pass
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Section Elevation Component Size Critical P 8Pt % Pass
No. f Type Element K K Capacity Fail
Diagonal ROHN 3 STD 158 -20.14 30.35 66.4 Pass
Diagonal ROHN 3 STD 159 -20.09 30.35 66.2 Pass
Diagonal ROHN 3 STD 161 -19.96 30.35 65.8 Pass
Diagonal ROHN 3 STD 162 -19.99 30.35 65.9 Pass
T8 90 - 80 Diagonal ROHN 3 STD 172 -15.58 28.29 55.1 Pass
Diagonal ROHN 3 STD 173 -15.59 28.29 55.1 Pass
Diagonal ROHN 3 STD 174 -20.44 28.29 72.2 Pass
Diagonal ROHN 3 STD 175 -20.38 28.29 72.0 Pass
Diagonal ROHN 3 STD 176 -20.12 28.29 71.1 Pass
Diagonal ROHN 3 STD 177 -20.16 28.29 713 Pass
T9 80 - 60 Diagonal ROHN 3 STD 185 -16.01 25.21 63.5 Pass
Diagonal ROHN 3 STD 186 -16.02 25.21 63.6 Pass
Diagonal ROHN 3 STD 188 -22.01 25.21 873 Pass
Diagonal ROHN 3 STD 189 -21.93 25.21 87.0 Pass
Diagonal ROHN 3 STD 191 -21.50 2521 85.3 Pass
Diagonal ROHN 3 STD 192 -21.56 2521 85.5 Pass
Diagonal ROHN 3 STD 197 -15.95 26.89 59.3 Pass
Diagonal ROHN 3 STD 198 -15.96 26.89 59.4 Pass
Diagonal ROHN 3 STD 200 -21.47 26.89 79.8 Pass
Diagonal ROHN 3 STD 201 -21.40 26.89 79.6 Pass
Diagonal ROHN 3 STD 203 -21.04 26.89 78.2 Pass
Diagonal ROHN 3 STD 204 -21.09 26.89 78.4 Pass
T10 60 - 40 Diagonal P3.5x.226 212 -16.71 35.06 47.7 Pass
Diagonal P3.5x.226 213 -16.72 35.06 47.7 Pass
Diagonal P3.5x.226 215 -23.59 35.06 67.3 Pass
Diagonal P3.5x.226 216 -23.51 35.06 67.1 Pass
Diagonal P3.5x.226 218 -22.96 35.06 65.5 Pass
Diagonal P3.5x.226 219 -23.03 35.06 65.7 Pass
Diagonal P3.5x.226 224 -16.18 37.39 433 Pass
434 (b)
Diagonal P3.5x.226 225 -16.19 37.39 433 Pass
43.4 (b)
Diagonal P3.5x.226 227 -22.73 37.39 60.8 Pass
61.0 (b)
Diagonal P3.5x.226 228 -22.65 37.39 60.6 Pass
60.8 (b)
Diagonal P3.5x.226 230 -22.15 37.39 59.3 Pass
59.4 (b)
Diagonal P3.5x.226 231 -22.22 37.39 59.4 Pass
59.6 (b)
T11 40 - 30 Diagonal P3.5x.226 239 -17.05 32.85 51.9 Pass
Diagonal P3.5x.226 240 -17.06 32.85 51.9 Pass
Diagonal P3.5x.226 242 -24.30 32.85 74.0 Pass
Diagonal P3.5x.226 243 -24.21 32.85 73.7 Pass
Diagonal P3.5x.226 245 -23.61 32.85 71.9 Pass
Diagonal P3.5x.226 246 -23.69 32.85 72.1 Pass
T12 30-20 Diagonal P3.5x.226 256 -17.76 30.80 57.6 Pass
Diagonal P3.5x.226 257 -17.717 30.80 57.7 Pass
Diagonal P3.5x.226 258 -25.07 30.80 81.4 Pass
Diagonal P3.5x.226 259 -24.98 30.80 81.1 Pass
Diagonal P3.5x.226 260 -24.35 30.80 79.0 Pass
Diagonal P3.5x.226 261 -24.43 30.80 793 Pass
T13 20-0 Diagonal P3.5x.226 269 -25.73 52.71 48.8 Pass
56.5 (b)
Diagonal P3.5x.226 272 -25.77 52.71 48.9 Pass
56.6 (b)
Diagonal P3.5x.226 276 -37.43 52.71 71.0 Pass
82.1 (b)
Diagonal P3.5x.226 279 -36.75 5271 69.7 Pass
80.7 (b)
Diagonal P3.5x.226 284 -35.57 521 67.5 Pass
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78.1 (b)
Diagonal P3.5x.226 287 -36.38 52.71 69.0 Pass
79.9 (b)
T1 180 - 160 Horizontal ROHN 1.5 STD 7 -2.93 22.52 13.0 Pass
Horizontal ROHN 1.5 STD 10 -2.74 22.52 12.2 Pass
Horizontal ROHN 1.5 STD 13 -2.20 22,52 9.8 Pass
Horizontal ROHN 1.5 STD 19 -2.35 22.59 10.4 Pass
Horizontal ROHN 1.5 STD 22 -1.70 22.59 7.5 Pass
Horizontal ROHN 1.5 STD 25 -2.20 22.59 9.7 Pass
T2 160 - 140 Horizontal ROHN 1.5 STD 43 -5.91 19.14 30.9 Pass
Horizontal ROHN 1.5 STD 46 -6.06 19.14 31.7 Pass
Horizontal ROHN 1.5 STD 49 -6.09 19.14 31.8 Pass
Horizontal ROHN 1.5 STD 55 -5.96 20.90 28.5 Pass
Horizontal ROHN 1.5 STD 58 -5.96 20.90 28.5 Pass
Horizontal ROHN 1.5 STD 61 -5.82 20.90 27.8 Pass
Horizontal ROHN 1.5 STD 67 -6.36 22.66 28.1 Pass
Horizontal ROHN 1.5 STD 70 -6.25 22.66 27.6 Pass
Horizontal ROHN 1.5 STD 73 -5.95 22.66 26.3 Pass
T3 140 - 133.333 Horizontal ROHN 2 STD 82 -5.98 30.72 19.5 Pass
24.2 (b)
Horizontal ROHN 2 STD 85 -6.29 30.72 20.5 Pass
25.4 (b)
Horizontal ROHN 2 STD 88 -6.47 30.72 21.1 Pass
26.1 (b)
T6 120 - 100 Horizontal ROHN 2 STD 127 -10.76 22.64 41.5 Pass
Horizontal ROHN 2 STD 130 -12.87 22.64 56.9 Pass
Horizontal ROHN 2 STD 133 -12.83 22.64 56.7 Pass
Horizontal ROHN 2 STD 139 -10.76 25.59 42.1 Pass
43.5 (b)
Horizontal ROHN 2 STD 142 -12.11 25.59 473 Pass
48.8 (b)
Horizontal ROHN 2 STD 145 -12.15 25.59 47.5 Pass
49.0 (b)
T7 100 - 90 Horizontal ROHN 2 STD 154 -10.01 19.82 50.5 Pass
Horizontat ROHN 2 STD 157 -12.95 19.82 653 Pass
Horizontal ROHN 2 STD 160 -12.84 19.82 64.8 Pass
T9 80 - 60 Horizontal ROHN 2.5 STD 184 -11.15 28.95 385 Pass
454 (b)
Horizontal ROHN 2.5 STD 187 -15.62 28.95 54.0 Pass
63.2 (b)
Horizontal ROHN 2.5 STD 190 -15.30 28.95 52.9 Pass
62.0 (b)
Horizontal ROHN 2.5 STD 196 -10.76 32.99 326 Pass
43,9 (b)
Horizontal ROHN 2.5 STD 199 -14.70 32.99 44.5 Pass
59.5 (b)
Horizontal ROHN 2.5 STD 202 -14.44 32.99 43.8 Pass
58.5 (b)
T10 60 - 40 Horizontal ROHN 2.5 STD 211 -12.21 22.41 54.5 Pass
Horizontal ROHN 2.5 STD 214 -17.61 2241 78.6 Pass
Horizontal ROHN 2.5 STD 217 -17.19 2241 76.7 Pass
Horizontal ROHN 2.5 STD 223 -11.55 25.38 45.5 Pass
47.1(b)
Horizontal ROHN 2.5 STD 226 -16.57 25.38 65.3 Pass
67.1 (b)
Horizontal ROHN 2.5 STD 229 -16.20 25.38 63.8 Pass
65.6 (b)
T11 40-30 Horizontal ROHN 2.5 STD 238 -12.74 19.93 63.9 Pass
Horizontal ROHN 2.5 STD 241 -18.55 19.93 93.1 Pass
Horizontal ROHN 2.5 STD 244 -18.09 19.93 90.8 Pass
T13 20-0 Horizontal P3.5x.226 268 -13.98 49.99 28.0 Pass
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393 (b)
Horizontal P3.5x.226 275 -2091 49.99 41.8 Pass
58.5 (b)
Horizontal P3.5x.226 283 -20.33 49.99 40.7 Pass
56.9 (b)
T1 180 - 160 Top Girt ROHN 1.5 STD 4 -0.59 22.66 2.6 Pass
Top Girt ROHN 1.5 STD 5 -0.25 22.66 1.1 Pass
Top Girt ROHN 1.5 STD 6 -0.65 22.66 29 Pass
T4 133.333 - Top Girt ROHN 2 STD 97 -8.47 29.08 29.1 Pass
126.667 34.1(b)
Top Girt ROHN 2 STD 98 -9.14 29.08 314 Pass
36.8 (b)
Top Girt ROHN 2 STD 99 -9.30 29.08 32.0 Pass
37.4 (b)
T5 126.667 - 120 Top Girt ROHN 2 STD 112 -10.52 27.21 38.7 Pass
42.3 (b)
Top Girt ROHN 2 STD 113 -11.35 27.21 41.7 Pass
45.7 (b)
Top Girt ROHN 2 STD 114 -11.46 27.21 42.1 Pass
46.1 (b)
T8 90 - 80 Top Girt ROHN 2 STD 169 -10.17 16.72 60.8 Pass
Top Girt ROHN 2 STD 170 -13.59 16.72 81.3 Pass
Top Girt ROHN 2 STD 171 -13.41 16.72 80.2 Pass
T12 30-20 Top Girt ROHN 2.5 EH 253 -13.46 22.44 60.0 Pass
Top Girt ROHN 2.5 EH 254 -19.27 22.44 85.9 Pass
Top Girt ROHN 2.5 EH 255 -18.77 22.44 83.7 Pass
T13 20-0 Redund Horz 1 ROHN 1.5 STD 270 -6.38 19.50 327 Pass
Bracing
Redund Horz 1 ROHN 1.5 STD 273 -6.46 19.50 33.1 Pass
Bracing
Redund Horz 1 ROHN 1.5 STD 277 -6.46 19.50 331 Pass
Bracing
Redund Horz 1 ROHN 1.5 STD 280 -6.41 19.50 329 Pass
Bracing
Redund Horz 1 ROHN 1.5 STD 285 -6.41 19.50 32.9 Pass
Bracing
Redund Horz 1 ROHN 1.5 STD 288 -6.38 19.50 327 Pass
Bracing
T13 20-0 Redund Diag 1 ROHN 2 STD 271 -5.83 14.09 41.4 Pass
Bracing
Redund Diag 1 ROHN 2 STD 274 -5.91 14.09 419 Pass
Bracing
Redund Diag 1 ROHN 2 STD 278 -5.91 14.09 41.9 Pass
Bracing
Redund Diag 1 ROHN 2 STD 281 -5.86 14.09 41.6 Pass
Bracing
Redund Diag 1 ROHN 2 STD 286 -5.86 14.09 41.6 Pass
Bracing
Redund Diag 1 ROHN 2 STD 289 -5.83 14.09 414 Pass
Bracing
T13 20-0 Redund Hip 1 ROHN 2.5 STD 282 -0.02 56.95 0.1 Pass
Bracing
Redund Hip 1 ROHN 2.5 STD 290 -0.02 56.95 0.1 Pass
Bracing
Redund Hip 1 ROHN 2.5 STD 291 -0.02 56.95 0.1 Pass
Bracing
T1 180 - 160 Inner Bracing L2x2x1/8 16 -0.00 6.44 0.7 Pass
Inner Bracing L2x2x1/8 17 -0.00 6.44 0.7 Pass
Inner Bracing L2x2x1/8 18 -0.00 6.44 0.7 Pass
Inner Bracing L2x2x1/8 28 -0.00 6.48 0.7 Pass
Inner Bracing L2x2x1/8 29 -0.00 6.48 0.7 Pass
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Section Elevation Component Size Critical P AP itow % Pass
No. ft Type Element K K Capacity Fail
Inner Bracing L2x2x1/8 30 -0.00 6.48 0.7 Pass
Inner Bracing L2x2x1/8 37 -0.01 6.51 0.7 Pass
Inner Bracing L2x2x1/8 38 -0.01 6.51 0.7 Pass
Inner Bracing L2x2x1/8 39 -0.01 6.51 0.7 Pass
T2 160 - 140 Inner Bracing L2x2x1/8 52 -0.01 4.79 0.8 Pass
Inner Bracing L2x2x1/8 53 -0.01 4.79 0.8 Pass
Inner Bracing L2x2x1/8 54 -0.01 4.79 0.8 Pass
Inner Bracing L2x2x1/8 64 -0.01 5.53 0.7 Pass
Inner Bracing L2x2x1/8 65 -0.01 5.53 0.7 Pass
Inner Bracing L2x2x1/8 66 -0.01 5.53 0.7 Pass
Inner Bracing L2x2x1/8 76 -0.01 6.40 0.7 Pass
Inner Bracing L2x2x1/8 77 -0.01 6.40 0.7 Pass
Inner Bracing L2x2x1/8 78 -0.01 6.40 0.7 Pass
T3 140 - 133.333 Inner Bracing L2x2x1/8 91 -0.01 4.19 0.8 Pass
Inner Bracing L2x2x1/8 92 -0.01 4.19 0.8 Pass
Inner Bracing L2x2x1/8 93 -0.01 4.19 0.8 Pass
T4 133,333 - Inner Bracing L2x2x1/8 106 -0.16 3.69 43 Pass
126.667
Inner Bracing L2x2x1/8 107 -0.16 3.69 44 Pass
Inner Bracing L2x2x1/8 108 -0.16 3.69 44 Pass
T5 126.667 - 120 Inner Bracing L2x2x1/8 121 -0.20 3.28 6.1 Pass
Inner Bracing L2x2x1/8 122 -0.20 3.28 6.1 Pass
Inner Bracing L2x2x1/8 123 -0.20 3.28 6.1 Pass
T6 120 - 100 Inner Bracing L2 1/2x2 1/2x3/16 136 -0.01 7.16 0.7 Pass
Inner Bracing L2 1/2x2 1/2x3/16 137 -0.01 7.16 0.7 Pass
Inner Bracing L2 1/2x2 1/2x3/16 138 -0.01 7.16 0.7 Pass
Inner Bracing L2 1/2x2 1/2x3/16 148 -0.01 8.48 0.6 Pass
Inner Bracing L2 1/2x2 1/2x3/16 149 -0.01 8.48 0.6 Pass
Inner Bracing L2 1/2x2 1/2x3/16 150 -0.01 8.48 0.6 Pass
T7 100 - 90 Inner Bracing L2 1/2x2 1/2x3/16 163 -0.01 6.13 0.7 Pass
Inner Bracing L2 1/2x2 1/2x3/16 164 -0.01 6.13 0.7 Pass
Inner Bracing L2 1/2x2 1/2x3/16 165 -0.01 6.13 0.7 Pass
T8 90 - 80 Inner Bracing L2 1/2x2 1/2x3/16 178 -0.24 5.18 4.6 Pass
Inner Bracing L2 1/2x2 1/2x3/16 179 -0.24 5.18 4.6 Pass
Inner Bracing L2 1/2x2 1/2x3/16 180 -0.24 5.18 4.6 Pass
T9 80-60 Inner Bracing L3x3x3/16 193 -0.02 6.78 0.9 Pass
Inner Bracing L3x3x3/16 194 -0.02 6.78 0.9 Pass
Inner Bracing L3x3x3/16 195 -0.02 6.78 0.9 Pass
Inner Bracing L3x3x3/16 205 -0.02 7.78 0.8 Pass
Inner Bracing L3x3x3/16 206 -0.02 7.78 0.8 Pass
Inner Bracing L3x3x3/16 207 -0.02 7.78 0.8 Pass
T10 60 - 40 Inner Bracing L3 1/2x3 1/2x1/4 220 -0.02 11.13 0.5 Pass
Inner Bracing L3 1/2x3 1/2x1/4 221 -0.02 11.13 0.5 Pass
Inner Bracing L3 1/2x3 1/2x1/4 222 -0.02 11.13 0.5 Pass
Inner Bracing L3 1/2x3 1/2x1/4 232 -0.02 12.55 0.5 Pass
Inner Bracing L3 1/2x3 1/2x1/4 233 -0.02 12.55 0.5 Pass
Inner Bracing L3 1/2x3 1/2x1/4 234 -0.02 12.55 0.5 Pass
T11 40 - 30 Inner Bracing L3 1/2x3 1/2x1/4 247 -0.02 9.93 05 Pass
Inner Bracing L3 1/2x3 1/2x1/4 248 -0.02 9.93 0.5 Pass
Inner Bracing L3 1/2x3 1/2x1/4 249 -0.02 9.93 0.5 Pass
T12 30-20 Inner Bracing L3 1/2x3 1/2x1/4 262 -0.34 8.92 39 Pass
Inner Bracing L3 1/2x3 1/2x1/4 263 -0.34 8.92 3.9 Pass
Inner Bracing 1.3 1/2x3 1/2x1/4 264 -0.34 8.92 38 Pass
T13 20-0 Inner Bracing ROHN 2 STD 292 -0.02 6.59 03 Pass
Inner Bracing ROHN 2 STD 293 -0.02 6.59 0.3 Pass
Inner Bracing ROHN 2 STD 294 -0.02 6.59 03 Pass
Summary
Leg (T7) 87.4 Pass
Diagonal 87.3 Pass
(T9)

Horizontal 93.1 Pass
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ANCHOR BOLT EVALUATION

VZ5-220 180" Lattice Self Supporting Tower 11/13/2018
Westport, CT



A=COM

ANCHOR BOLT ANALYSIS

Job 180' ROHN Lattice Tower - Westport
Description Anchor Bolt Analysis (TIA-222-G)
Analysis
Input Data
Tower Reactions:
Uplift: Uplift:= 384 kips
Shear: Shear := 59-kips

Compression:

Anchor Bolt Data:

Use ASTM A354 Gr. BC
Number of Anchor Bolts = N
Bolt Ultimate Strength:

Bolt Yield Strength:

Bolt Modulus:

Thickness of Anchor Bolts
Threads per Inch:

Coefficient of Friction:

Length from top of pier to
bottom of leveling nut:

Bolt Modulus:

Compression := 421:-kips

Ny= 10

F, = 125-ksi
Fy := 109 ksi

29000ksi

o
i

1.0in

)
0

n=3_§

0.55

3=
il

L, := Oin

E;= 29000-ksi

user input
user input

user input

user input
user input
user input
user input
user input
user input

user input

user input

user input

Page of
Project No. VZ5-220 Sheet’ 1_of "4
Computed by MCD Date 11/13/18
Checked by Date

(for baseplate with grout ASCE 10-15)

P:\Projects\Telcam\StructuralsByl ocation

_G_Lattice_Anchor_Bolts.xmcd

9:58 AM
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Job 180 ROHN Lattice Tower - Westport Project No. VZ5-220 Sheet’2 of "4

Description Anchor Bolt Analysis (TIA-222-G) Computed by MCD Date 11/13/18
Analysis Checked by Date

Anchor Bolt Section Properties:

Gross Area of Bolt:
T _2
=—D
Ay p

Net Area of Bolt:

(o 09743-in 2
n
Net Diameter:

0.9743in

n

Ay:=

L

D,:=D

Radius of Gyration of Bolt:
D,
r=—
4
Plastic Section Modulus of Bolt:

D,

6

Z, =

X

Forces:

Tension Force:

Uplift

Tu = ..._pL

N
T, = 38.4-kip

Tub = Tu
Shear Force:

v, = Shear

N
V, =5.9-kip Vb=V,

Ag=0.79:in"

A, = 0.61-in

D, = 0.88-in

r=0.22-in

Z, = 0.1Lin°

Resistance Factor for Flexure (ANSI/TIA-222-G 4.7):
op:= 0.9

Resistance Factor for Anchor Bolt (ANSI/TIA-222-G 4.5.4.2).
by := 0.80

Resistance Factor for Tension (ANSI/TIA-222-G 4.9.6.1):
&= 0.75

Resistance Factor for Shear (ANSI/TIA-222-G 4.9.6.3):

by = 0.75

P:\Projects\Telcom\StructuralsByLocation _G_Lattice_Anchor_Bolts.xmcd 9:58 AM
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Job 180' ROHN Lattice Tower - Westport Project No. VZ5-220 Sheet”3 of "4
Description Anchor Bolt Analysis (TIA-222-G) Computed by MCD Date 11/13/18
Analysis Checked by Date

ANSITIA-222-G 4.7.1 Flexural Members:

Nominal Flexure Strength, Mn:
M, = Fy-Z,
M,, = 1.03-ft-kip
M, = 0.92-ft-kip

Applied Moment due to Shear (worst case lever arm), Mu:

M, = Ly Vy
M, = 0-ft-kip
Flexure Check:

FlexureCheck := if (M, < ¢ M,,"OK" ,"NO GOOD")
FlexureCheck = "OK" =0-%

ANSI/TIA-222-G 4.9.6.1 Tensile Strength:
Design Tensile Strength, Rnt:

R, = F A,
Ry, = 75.72-ft-kip
&y Ry = 56.79-ft-kip

Tension Check:
TensionCheck := if (T, < ¢y Ry, "OK" ,"NO GOOD" )
TensionCheck = "OK"

ANSITIA-222-G 4.9.6.3 Design Shear Strength:

u

=67.62:%
¢t'Rnt

Design Shear Strength, Rnv:
Ry, = 0.45-F A,
R,, = 44.18-ft-kip
¢, Ry = 33.13-ft-kip
Shear Check:

ShearCheck := if (Vu < ¢,R,y,"OK" ,"NO GOOD") v,
ShearCheck = "OK" dyR

nv

=17.81-%

P:\Projects\Telcom\StructuralsBylLocation _G_Lattice_Anchor_Bolts.xmecd 9:58 AM
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Date 11/13/18

A=ZCOM

Job 180' ROHN Lattice Tower - Westport Project No. VZ5-220

Description Anchor Bolt Analysis (TIA-222-G) Computed by MCD
Analysis Checked by

Date

ANSITIA-222-G 4.9.6.4 Combined Shear and Tension:

- -2 r -2
Vub Tub

(64 Ray) |

i Vub W Tup
L(d)v'an)_ _(d’t'Rnt)_

Combined Shear and Tension Check:

2
. 3 Vb
ShearAndTensionCheck := if|| /———— | +
(¢V'an)

ShearAndTensionCheck = "OK"

Tub

(d¢Ru)

2
i| <1,"0K","NO GOOD"

ANSITIA-222-G 4.9.9 Anchor Rods (Capacity):

d)b' Pn -

n = 0.55 user input from ANSI/TIA-222-G 4.9.9

d)b'Fu'An
Capacity Check:
V,
L2071 <4,0K","NO GOOD"
¢b'Fu'An

CapacityCheck := if

CapacityCheck = "OK"

P:\Projects\Telcom\StructuralsBylLocation _G_Lattice_Anchor_Bolts.xmcd

9:58 AM




FOUNDATION ANALYSIS
(PERFORMED BY DR. CLARENCE WELTI, P.E., P.C.)

VZ5-220 180’ Lattice Self Supporting Tower 11/13/2018
Westport, CT



DR. CLARENCE WELTI, P.E., P.C.
GEOTECHNICAL ENGINEERING

227 Williams Street * P.O. Box 397
Glastonbury, CT 06033

(860) 633-4623 / FAX (860) 657-2514

October 10, 2002

Mr. Mohsen Sahirad *%’é‘;é;"""s;@
URS Corporation / %ﬂcﬁ

500 Enterprise Drive; Suite 3B :

Rocky Hill, CT 06067 /

Re: Telecommunications Tower; 880 Post Road; Westport, CT ; Evaluation of Existing
Foundation for Increased Design Loads

Dear Mohsen:

1.0 Herewith are boring data pertaining to the above. Two borings were drilled to a maximum depth
of 12 feet. One boring was drilled 10 feet into bedrock and the second boring was drilled to the top
of bedrock. The two borings are shown on the attached photo. Boring B-1 was about 11 feet from
the tower leg and boring B-2 was about 15 feet from the tower leg. Considering that the rock
outcrops at the third leg, the two borings define rock sufficiently to permit a reasonable interpolation
of rock at the actual leg foundations. The former police station site is undergoing environmental
remediation. The borings were drilled by Clarence Welti Associates, Inc. and sampling was
conducted by this firm solely to obtain indications of subsurface conditions as part of a geotechnical
exploration program. No services were performed to evaluate subsurface environmental conditions.

2.0 The purpose of this study is to assess the capability of tower legs to receive the proposed
revised loadings. The load summary, including initial and revised design loadings is as follows:

Uplift 276.7 kips 324 kips
Download 319.9 kips 374 kips
Shear 41.0 kips 48 kips




3.0 The initial boring data (1990 data from Test Craig Laboratories) indicated bedrock over the
entire site. It is understood that there is information indicating that two of the legs were placed in
earth instead of rock. The recent boring tends to belie this. The analyses for uplift (which is the
only critical item on the above reaction schedule) have been done for both earth and rock. The
reference for both analyses is FHWA-1F-025 Publication “Drilled Shafts: Construction
Procedures and Design Methods™.

3.0.1 The tower legs were each placed on 4.5 feet diameter shafts installed 27 feet deep into
either earth or rock. The design uplift was and is based on an effective length of 21 feet.

3.1 Regarding the shaft in earth analysis there were no deep blow counts in the borings, since
rock was encountered within 2 feet of grade. It is however reasonable to assume the N value
(blows per 12" on split spoon) will be about 60 in the till overlying rock. Using the procedure
indicated on the attached calculations the ultimate uplift capacity would be 831 kips. Design
capacity would be % of this value or 415 kips. In reviewing the reference you cited (Foundation
Engineering by Das, 4™ edition) a similar ultimate load capacity can also be found if one assumes
an angle of internal friction of about 40° (which would be typical for N = 60) and a 6/¢ ratio of
1.0 (relative density of soil > 85+%).

3.2 Regarding the shaft in rock the friction is defined in the attached calculations. The ultimate
uplift of the shaft placed the Straits Schist rock formation would be about 10 kips/sf. With a
factor of safety of 3 (using 3 kips/sf) the allowable loading would be 888 kips.

4.0 In summary it is believed that the shafts are in rock. The rock is a Schist with steep foliation
and may have been drilled with only moderate effort. If the actual shaft are in earth there would
have to have been a deep depression between the rock outcrop (which was cut down about 5 feet
at the east leg) and the boring locations west of the two west legs, which indicated rock at 2 feet
below grade similar to the original borings on the site. If there was a depression in the rock, the
soil would be glacial till similar to what is being excavated to the northwest of the site at the old
State Police Station. The analyses included herewith indicate that with either rock or till
overburden the shafts have adequate capacity for the revised loading.

If you have any questions, please call me.

Very truly yours.

M ot

Clarence Welti, PhD, P. E.
Pres. Dr. Clarence Welti, P. E., P.C.

A\urstoweranalysis9/04/02






CLIENT PROJECT NAME
CLARENCE WELTI ASSOC., INC. CEiL TOWERSITE
| p.o.BOX 397 LOCATION
| GLASTONBURY, CONN 06033 880 POST ROAD
; URS CORPORATION WESTPORT, CT
AUGER | CASING | SAMPLER | CORE BAR. |OFFSET SRR HOLE NO. B-1
TYPE HSA SS Nx LINE & STA. GROUND WATER OBSERVATIONS START 1 0/7/02
SIZELD. 3.75 15" 20" |ressemnoms AT 20 FAFTER O Howks [ DM
HAMMER WT. 140lbs -
HAMMER FALL 30" E. COORDINATE AT FLATER HOURS) SR 1017102
SAMPLE STRATUM DESCRIPTION
DEPTH ™G T BLOWS/6" DEPTH A + REMARKS ELEV.
01 ¢ | 4132080 | 0.00-1.50 T ] \ASPHALT 49
. ~“T\BR. FINE-CRS. SAND AND FINE GRAVEL - FILL 8
"N\ GRAY ROCK FRAGMENTS, LITTLE SILT AND FINE SAND ,_._;g
.| \GRAY ROCK FRAGMENTS N
CORED ROCK -
] RUN#1 2.0’ - 7.0' RECOVERED 50"
RUN#2 7.0'- 12.0' RECOVERED 60"
10
BOTTOM OF BORING @ 12.0 120
NOTE: BORING WAS DRILLED 11.0' WEST OF TOWER LEG
15
20
25
30
35
RGOS DRILLER: BROMLEY
INSPECTOR:
SAMPLE TYPE: D=DRY A=AUGER C=CORE U=UNDISTURBED PISTON S=SPLIT SPOON
PROPORTIONS USED: TRACE=0-10% LITTLE=10-20% SOME=20-35% AND=35-50% SHEET 1 OF 1 | HOLENO. B-1




CLIENT PROJECT NAME
CLARENCE WELTI ASSOC., INC.
P.O. BOX 397 SEATIO CELL TOWER SITE
o LOCATION
GLASTONBURY, CONN 06033 880 POST ROAD
URS CORPORATION WESTPORT, CT
AUGER | CASING | SAMPLER | CORE BAR. |OFFSET SURFACEELEY; HOLE NO. B-2
LYPE — 88 LINE & STA. GROUND WATER OBSERVATIONS START 1
SIZE LD. 3.75" 15" pate  10/7/02
: N. COORDINATE AT NONEFT,AFTER 0 HOURS
HAMMER WT. 1401bs
AT FT. AFTER HOURS | FINISH
HAMMER FALL Y= E. COORDINATE DATe 10/7/02
SAMPLE STRATUM DESCRIPTION
DEPTH ™XG. T BLOWS/6" DEPTH A + REMARKS ELEV.
0 1 1-8-12-60 0.00-1.50' "] DARK BR. FINE-CRS. SAND, SOME FINE-MED. GRAVEL,
-\ TRACE SILT - FILL 1.0|
~N\BRJGRAY ROCK FRAGMENTS, SILT AND FINE SAND 1.5]
|_GRAY ROCK FRAGMENTS 20
AUGER REFUSAL @ 2.0’
NOTE: BORING WAS DRILLED 15'WEST OF TOWER LEG
5
10
15
v 20
25
30
a5
LEGEND: COL. A: DRILLER: BROMLEY
SAMPLE TYPE: D=DRY A=AUGER C=CORE U=UNDISTURBED PISTON S=SPLIT SPOON INSPEGIOR
PROPORTIONS USED: TRACE=0-10% LITTLE=10-20% SOME=20-35% AND=35-50% SHEET 1 OF 1 HOLE NO. B-2
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Little specific experimental information is available on side resistance in uplift for drilled shafts
in gravel. Until such information becomes available, f,,, can be estimated in a gravel layer in the
/sfme manner as it is estimated ina sand layer.

-

V@g‘ty; above method is theoretically correct and is accurate for simulated deep foundations in
ag :'c, ical centrifuge, it has not been tested against full-scale drilled shaft foundations,
Therefors; 5

economicall

-specific loading tests should be conducted where they are warranted

Cohesionlefs Intermediate Geomaterials - Compression

NV DSUFE
A cohesionless intorn\?ia e geomaterial is a sand-like or gravel-like material (transported or
residual) that exhibits &0 blows/0.3' m. f,,, can be estimated in such soils using Equation
(B.50). O'Neill etal. (19 @(féqommend the following procedure using the SPT N value, based
on the original work of Mayne and Harris (1993). This method has been used and verified by
‘load testing of full-scale drilled in residual micaceous sands-in the Piedmont province of-
the United States and has been v ’fEB’;for granular glacial till in the northeastern United States

(O™Neill et al., 1996).

Within any one layer, the preconsolidatio of the IGM, ¢',, is estimated from the
correlation given in Equation (B.59). Then, aftérpstimating the vertical effective stress at the
middle of the layer, o', (Figure 2.4), the overcon@ation ratio, OCR, is then estimated from
Equation (B.60).

o’,=0.2 Nyp, (B.59)

..@ : w“% 9) ﬁ%\"%‘;\

oVt A
Ny is the uncorrected SPT blow count in blows/0.3 m for the condi)ﬂ{ég which 60 per cent of
the potential energy of the SPT hammer is transferred into the drive strings’and p, is atmospheric
pressure in the units being used in the calculations. ¢'is then computed ﬁg:z:(g

( 34 ) Ve 60 AN

OCR=d',/d", (B.60)

¢'= tan"‘ N@ = p /&@
L 12.2+ 20 —;;"—) | ‘}Ej’@o
L -

B-51

: 0,

NT6)



Then, .
3%3’ = (1-sing!) OCR"* and | ®.51)
q ¢ .

|2 ‘f/%w;x, tang' | | (B.62)

The m’&? assumes that X = K, and that 8 = ¢' in granular IGM's. Obviously, if the contractor
were to le: /,the borehole open for an extended period of time or otherwise deviate from good

practice, 5 ld be overestimated with this procedure.

Itis recommenﬁ 'Neill etal. (1996) that N, not be taken to be > 100 with this method,
regardless of the actual value of Nm measured. Otherwise, the method will overpredict f,,,.
While the method is sound, the various coefficients and exponents are based empirically on
residual soils in the Pi tprovince. Local ‘corzelations are therefore recommended.

Cohesionless Interm ¢ Geomaterials - Uplift Loading

It can reasonably be assumed that @m (B.46), (B.57) and (B.58) apply both to granular
soils and cohesionless IGM's. )\

\
Intermediate Geomaterials - Considerations for Desert Regions

Some "cohesionless" IGM's exhibit cementation d the presence of carbonates and other-
weak cementing agents. Such geomaterials are on%d in desert regions. While more
research is needed in this subject area, various empiri have been suggested to estimate
unit side resistance values. For example, Ismael et al. (19 m from uplift loading tests on
0.3-m-diameter drilled shafis in dry cemented sand with N to 90 that § was 1.47 in the
depth range of 3 to 5 m (10 to 16 ft). From uplift tests on O.S-R@meter drilled shafts in
calcareous sands below the water table in the depth range of 5 to 6 to 49 ft), Ismael and
Al-Sanad (1986) proposed £, (kPa) = 0.96 N (blows/0.3 m), or f,,; (t55),= 0.01 N (blows/f).
These relations correspond to p = 1 in that depth range, suggesting relativgly high values of {,,,.
The authors caution, however, that they were careful to prevent the intru 'o;gQﬂgmundwater into
the boreholes by casing off sources of water at shallow depths.

On the other hand, Walsh et al. (1995) reported uplift tests on three small-scale nﬁad’ hafts
(102mm < B <254 mm; 0915m < L < 1.53 m) in cemented, fine-grained geoma s above
the water table having carbonate contents ranging from 4 per cent to 50 per cent. These
geomaterials exhibited s, between 250 and 670 kPa (2.6 and 7.0 tsf) based on UU maxmlr
compression tests with cell pressures equal to the total overburden pressures at the depths from™)
which the samples were recovered. From these tests, and treating the geomaterial as if it were &)
cohesive soil [Equation (B.32)], it was found that o = 0,45 (average over the entire length of the
small test shaft). This value is higher than would be expected if the geomaterial is classified as a

B-52



Let w (corresponding to failure) = 25 mm = 0.025 m.

JH; = [(50) (1.937) (0.025)]/[m (5) (0.442)( 0.688)] = 0.507

0 pressure units are all in expressed in MPa, and all length units are expressed in m, so
the uni ‘%e consistent, leading to a value for Hthat is nondimensional.)

K= 0.04 + Q;?O? - 0.04) (1 - 0.04)] / {0.507 - 2 (0.04) +1] = 0.354, .
'd. Compute £, fm@quaﬁon (B.40):
[, = 0.354 (0.688) =@8,{Ah =2.53 tons/f?.

Note that this value is about j#ige the value for the smooth interface. A cost analysis should be
perfoimed, perhaps by discussing fhe issue with drilled shaft contractors, relating to the increased
costs-incurred in cutting off infiltfatfon of the perched water and roughening-and cleaning the
sides of the borehole before concretijig plus careful inspection versus the benefit achieved in
increasing the side resistance (redu @,offhe drilled shaft).

Cohesive Intermediate Geomateri:i? h Loading

Cohesive IGM's that are loaded in uplift will develop/values of f,.,, that are essentially identical
to those developed in compression, provided the shaft bérehole is classified as "rough." When
the borehole is "smooth" the Poisson’s effect influences sfiaf} resistance. The shaft expands
laterally when it is loaded in compression, increasing the Iatéral effective stresses against the
interface and consequently the shearing resistance of the IGM.atthe interface, since the interface
is drained and frictional. However, when the drilled shaft is lo n uplift, the shaft contracts
Iaterally; reducing the lateral effective stresses against the interface/&nd the shearing resistance of
the IGM at the interface. This effect is illustrated in exaggerated fortr -'1 B.14. Yor this

reason values of £, for uplift loading should be reduced slightly below alues shown above
for compression loading if the shaft is long and flexible. It is recommen e{ﬂgf\

Foax (uplift) = ¥f, ... (compression) AN (B4
Y

in which Wis taken to be 1.0 if (E/E,) (B/D)? 2 4, or 0.7 if (E/E,) (B/D)* < 4, unless Jf i

tests in uplift are performed. E, and E,, are the composite Young's modulus of the shaft’

section and IGM mass, respectively, B is the socket diameter and D is the socket length. %ﬁ

recommendation is based upon a study by Carter and Kulhawy (1988) for sockets in rock. {0
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TABLE 3-3 RELATIONSHIP BETWEEN RELATIVE DENSITY, SPT N-VALUE,AND
DRAINED FRICTION ANGLE OF COHESIONLESS SOILS

A\

(SABATINI ET AL., 2002, AFTER MEYERHOF, 1956)

N\
7 i
g; fesof Packing Relativ;a Density Stanlg::i(:t:x:’tl;tmn Friction Angle, ¢’
1/ (%) (blows per ft) (degrees)
Ve [bose <20 <4 <30
Loos¥/ . 20 — 40 4-10 30-35
Compfct/™ 40 - 60 10-30 3540
Dense /7~ 60 ~ 80 . 3050 40-45
Very Dense \_/» > 80 > 50 > 45
Note: N=15+(N'-13 for N' > 15 in saturated or very fine silty sand, where N' = measured blow count and

N = blow count ¢ @Ed for dynamic pore pressure effects during the SPT

¢’ =tan™

In which: ¢' = effective stress friction angi§,

Q)

-

7
M@

-|0.34

_125’@(

(_0_

P. J

2

measurement, and p, = atmospheric pressure in the

r
vo

derived correlation between ¢' and normalized SP

frozen samples of natural sands were obtained that p

3-7

= vertical effective stress at the depth of N-value
e units as 6"y, (e.g., 2,116 psf). Equation 3-6 is a

sistance, (N))éo, where high quality undisturbed

isted direct measurements of ¢’ in triaxial cells

(Hatanaka and Uchida, 1996). Equation 3-7 is a well-known¢@grrelation between Neo and ¢’ developed

by Schmertmann (1975). Results from Equation 3-7 ten

shallow depths (i.e., less than 6 ft).

Kulhawy and Chen (2007) evaluated data compiled from the liter
coarse-grained soils, including both sands and gravels. The databaseAwas pse
correlation, based on regression analysis, between ¢' and N-value. Thq {,ﬁh
estimate of ¢' for a wide range of cohesionless soils and over a wide rang
up to 100. Equation 3-8 is the recommended correlation for estimating ¢' for

unit side resistance of drilled shafts in cohesionless soils by the methods described

¢' =27.5+9.210g|[(N,),, ]

A\

= op the

(r2 =0.356,n=57)

B\somewhat conservative, especially for

strength properties of very
d to develop the following

tion provides a first-order
@values, including values

eypurpose of evaluating
iﬂ:@‘haptel’ 13.

S
A 35

Where 7* = coefficient of determination and n = number of data pairs used in the regres‘!l#kﬁanalysis.
AASHTO (2007) states that other in-situ tests, including CPT, may be used to determine ¢' n@fers to
GEC No. 5 (Sabatini et al., 2002) for details. The correlation given in GEC No. 5, based on GPI cone

resistance, g, is given by:

¢ = tan"|:0.1+0.3810g( ,

9.

vo

]]

In which o'y, = vertical effective stress at the depth of the g. measurement.
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13.3.5.1 Cohesionless Soils

/@ide Resistance

'I(‘;Ie)(n“ominal side resistance of a drilled shaft in cohesionless soil can be expressed as the frictional
resiStarfCe that develops over a cylindrical shear surface defined by the soil-shaft interface. As illustrated
in Figdré 18-4, the unit side resistance is directly proportional to the normal stress acting on the interface.
By Equati6n ) 3-3, nominal side resistance is then given by:

$
$
ﬂ

b

Figure 13-4  Frictional Model of Unit Sﬁ‘gﬁt\mce, Drilled Shaft in Cohesionless Soil

V7
Ry, = BAz fy, =nBAz(c, @i) 13-5

where: Ip
Rgy = nominal side resistance <<\/<\
B = shaft diameter
Az = thickness of the soil layer over which resistance igﬁc lated
o', = average vertical effective stress over the depth imer{éﬁ
K = coefficient of horizontal soil stress (K = ¢'y/ o) Z/
o'y, = horizontal effective stress O@

8 = effective stress angle of friction for the soil-shaft interface K\

For convenience, the following terms may be combined: /S/é

B =K tand 13'-%
%

and
Q

Ssn=0'yp 13-7 \0

in which B = side resistance coefficient (hence the term “beta method”) and fov = nominal unit side
resistance. Several design models have been proposed for evaluating the B term in Equation 13-7. The
approach currently recommended in AASHTO (2007) is the “O’Neill and Reese (1999)” method, in

FHWA-NHI-10-016 13 - Axial Loading
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reference to equations presented in the previous version of this manual. In this approach, B is calculated
solely as a function of depth below the ground surface, without explicit consideration of soil strength or
e in-situ state of stress. This approach is based on fitting a design curve to values of p back-calculated
om field load tests. A more rational approach, as presented for example by Chen and Kulhawy (2002),
Waluate separately values of K and 8 which are then combined to determine B. Results of research
pub‘f;jfé' over the past 15 years demonstrate that this approach can provide reliable estimates of side
resista d represents a rational method to incorporate soil strength and state of stress into design
equations¢” It)is recommended that designers employ this model, which is presented below. Additional
commentaryficluding a comparison between the Reese and O’Neill method and the procedure presented
herein, is giveh inNAppendix C. It is noted further that this approach is applicable to all cohesionless
soils, including thgse.i entified previously as cohesionless intermediate geomaterials.

The operative value oefficient of horizontal soil stress, is a function of the in-situ (at-rest) value,
K,, and changes in hori a] stress that occur in response to drilled shaft construction, given by the ratio
K/K,. A rational first-or roximation is that K/K, = 1, assuming there is no stress change induced

by construction. For s;mpl }m loading-unloading of “uormal soils” that are not cemented, the K,
value increases with overconso t}g’él;n ratio (OCR) and can be approximated according to (Mayne and

Kulhawy, 1982):
Ko=(1 —smc;wﬁ"* <K, 13-8

<"
OCR = —" 13-9

'
(O

where o', = effective vertical preconsolidation stress. Ngt€ that the value of K, as given by Equation 13-8
is limited to an upper-bound value corresponding to the coaﬁ%ent of passive earth pressure, which, for a
cohesionless soil, is given by:

1 ‘@
K,= tan2(45° +i) Q& 13-10
2 1

A variety of methods have been proposed for evaluation of either K, or o', b§ £orrelations with in-situ test
results. For a practical estimate based on the most commonly used in-si s} (SPT) the following
correlation is suggested by Mayne (2007):

, AN\
S . 047(N,, )" f‘%&-ll

P.

where m = 0.6 for clean quartzitic sands and m = 0.8 for silty sands to sandy silts (e.g., Piedmdfﬁ;amdual
soils), and p, = atmospheric pressure in the same units as o'y (for example, 2,116 psf). Kulhawy and (;hen
(2007) suggest the following correlation provides a good fit for gravelly soils: 0

N
c'p C}h.
—2 =0.15N,, 13-12

o 6
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Substituting Equations 13-9 through 13-12 into Equation 13-6 leads to the following approximation of
B for cohesionless soils:
A\ .
O : ] JP ! ’
Cf" B ~(1-sing') b tang <K, tang 13-13
:":'! o

i

where c'[;‘-@timated by Equation 13-11 for sandy soils and Equation 13-12 for gravelly soils. The value
of B at shall depths should be limited to the value corresponding to a depth of 7.5 ft, which
corresponds t lcal effective stress of approximately 900 psf. At lower confining stress, the
correlations for ef e stress friction angle and preconsolidation stress have not been validated and it
would be prudent 11 B to the values corresponding to this depth. The value of B evaluated by
Equation 13-13 is substitutéd into Equation 13-7 for determination of unit side resistance and this value is
substituted into Equatlo -5 for determination of nominal side resistance Rgn for each layer of
cohesionless soil. This mo el..a ounts for site-specific variations in horizontal stress and soil strength in
a rational manner. The appﬁg:ﬁ s also adaptable to other in-situ methods that allow measurement of
horizontal soil stress and its Vﬁla on with depth, such as pressuremeter test (PMT) and flat plate
dilatometer test (DMT). The prin mitation of this approach relates to its reliance on N-values and
the correlations employed between @ es, friction angle, and preconsolidation stress. Furthermore,
resistance factors have not been establisiied or this method through a probablllty—based calibration study
with AASHTO LRFD load factors. Cal on to allowable stress design (ASD) using a factor of safety
of FS = 2.5 yields a resistance factor for si M‘%ﬁ ance in cohesionless soils of s = 0.55 as discussed in
Chapter 10. Until the proper reliability-based ¢aljbration study is conducted, this value is recommended.
Agencies are also encouraged to establish resxstanc ors based on local calibrations.

In the approach described above, it is assumed that hange in horizontal stress, and therefore no
change in K, occurs as a result of construction. Experle ce e onstrates this assumption is valid for dry,
slurry (wet-hole), and casing methods of construction with al sidewall disturbance, proper handling
of slurry and casing, and prompt placement of concrete (Chem dnd Kulhawy, 2002). However, when
these aspects of construction quality are not controlled proper]y, he.cpefficient K can be reduced to 2/3 of
its initial in-situ value (K,), or lower in extreme cases of soil caving™, Judgment and accurate knowledge
of field realities are therefore needed to assess the applicability o ;Eesign equations to individual
projects. The recommended approach is to take the necessary mea8 that will assure quality of
construction, thereby justifying the use of the design equations presented

When permanent casing is used and extends through layers of cohesionles g}n the basic concepts
presented above are valid, with proper consideration of differences in the i l&ace shear strength.
AASHTO (2007) states that no specific data are available, but that casing reducu ?eorag of 0.60 to 0.75
are commonly used. A common practice is to specify permanent casing in subsurfact zopes where scour
is expected, in which case side resistance may be neglected over this depth. /5/»

scour resulting from the design flood. The most significant effect is that all material above the scour
line is assumed to be removed and unavailable for axial support. Changes in subsurface stress a 50" ogeur
in response to removal of soil, and these changes will affect side resistance calculated by the f-m tleﬁ'a)
This issue is considered in Section 13.5. \ O

For each strength or service limit state considered, side resistance in cohesionless soils musl.z’%?uut for
1

Ilustrative Example 13-1 on the following page demonstrates evaluation of unit side resistance by the 8- 4‘%‘3
method as presented above.
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GENERAL CONSTRUCTION NOTES

1. ALL WORK SHALL COMPLY WTH THE CONNECTICUT STATE BUILDING AND LIFE
SAFETY CODES, SUPPLEMENTS AND AMENDMENTS.

CONTRACTOR IS TO REVIEW ALL DRAWINGS AND NOTES IN THE CONTRACT

OCUMENT SET. CONTRACTOR SHALL COORDINATE ALL WORK SHOWN IN THE
OF DRAWINGS. THE CONTRACTOR SHALL PROVIDE A COMPLETE SET OF
WINGS TD ALL SUB-CONTRACTORS AND ALL RELATED PARTIES, THE
~CONTRACTORS SHALL EXAMINE ALL THE DRAWINGS AND SPECIFICATIONS

g?'!E INFORMATION THAT AFFECTS THEIR WORK.

c

R SHALL PROVIDE A COMPLETE BUILD-OUT WITH ALL FINISHES,
STR MECHANICAL, AND ELECTRICAL COMPONENTS AND PROVIDE ALL
TEMS N OR INDICATED ON DRAWINGS OR WRMTEN IN SPECIFICATIONS.

CDNTRACTOQLL FURNISH ALL MATERIAL, LABOR AND EQUIPMENT TO

K _AND FURNISH A COMPLETED JOB ALL IN ACCORDANCE
GOVERNING AUTHORITIES AND OTHER AUTHORMES
ON OVER THE WORK.

HAVING LAWFUL

CONTRACTOR SHALL
REQUIRED AND SHALL
CONSTRUCTION AND ELE
PERMITS.

CONTRACTOR SHALL MAINTAIN
TIMES AND ENSURE THE DISTRI
SUB~CONTRACTORS AND DTHER

AND PAY FOR ALL PERMITS AND ALL INSPECTIONS
Y FEES REQUIRED FOR THE GENERAL
UB-CONTRACTORS SHALL PAY FOR THEIR

SET OF DRAWINGS ON SITE AT ALL
OF NEW DRAWINGS TO
PARTIES AS SOON AS THEY ARE
MADE AVAILABLE. ALL OLD DRAWINI LL BE MARKED VOID AND REMOVED
FROM THE CONTRACT AREA. COI FURNISH 'AS~BUILT' SET OF
DRAWINGS TO OWNER UPON COMPLETION .D.IEI:T.
INSTALLATION OF THIS WIRELESS COMMUNI EQUIPMENT SITE REQUIRES
WORK IN THE IMMEDIATE VICINITY OF EXISTIN TING  TELECOMMUNICATION
SYSTEMS. THE CONTRACTOR SHALL PROVIDE A DINATE THE METHODS OF
PROTECTION WITH THE VARIOUS TELECOMMUNICATION CARRIERS AND THE TOWER
OWNER. THERE SHALL BE NO INTERRUPTION OF OPER, WITHOUT TIMELY
ICATIONS

COORDINATION WITH AND APPROVAL BY THE VARIOUS
OPERATORS INCLUDING THE CONNECTICUT STATE POLIC

THE REINFORCEMENT OF PORTIONS OF THIS TOWER STRU
CRITICAL CONNECTICUT STATE POLICE ANTENNAS. NO MOVE b
OR DISCONNECTION OF CONNECTICUT STATE POLICE ANTENNAS
WITHOUT THE NOTIFICATION AND APPROVAL OF THE CONNECTIC
CONTACT THE NETWORK CONTROL CENTER AT 860-865-B00B

TOWER REINFORCING WORK AFFECTING CRITICAL CONNECTICUT STATE P

ANTENNAS MAY BE REOUIRED TO BE CONDUCTED AT TIMES AS DETER
THE REQUIREMENTS OF THE CONNECTICUT STATE POLICE

STRUCTURAL NOTES

(s

0. ALL EQUIPMENT AND PRODUCTS PURCHASED ARE TO BE REVIEWED BY
CONTRACTOR AND ALL APPLICABLE SUB-CONTRACTDRS FOR ANY CONDITION PER
MFR'S RECOMMENDATIONS. CONTRACTOR TO SUPPLY THESE ITEMS AT NO COST
TO OWNER OR ARCHITECT.

1. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ON-STE SAFETY FROM THE
TIMEE OTHEE;DB IS AWARDED UNTIL ALL WORK (S COMPLETE AND ACCEPTED BY
THE OW|

2. SHOP. DRAWINGS ARE REQUIRED. THE CONTRACTOR SHALL FIELD VERIFY ALL
DIMENSIONS, ELEVATIONS, ANGLES, AND EXISTING CONDITIONS ON THE TOWER
AND INCLUDE THE GATHERED INFORMATION ON THE SHOP DRAWINGS. NOTE ANY
DISCREPANCIES ENCOUNTERED ON THE SHOP DRAWINGS. NO FABRICATION OR
INSTALLATION OF STEEL SHALL OCCUR PRIOR TO THE RECEIPT AND APPROVAL
OF SHOP DRAWINGS,

3. CONTRACTOR TQ REVIEW ALL SHOP DRAWINGS AND SUBMIT COPY TO
ARCHITECT FOR REVIEW. DRAWINGS MUST BEAR THE CHECKER'S INITIALS
BEFORE SUBMITTAL TO THE ARCHITECT FOR REVIEW.

14. THE CONTRACTOR IS SOLELY RESPONSIBLE 70 DETERMINE CONSTRUCTION
PROCEDURE AND SEOUENCE, AND TO ENSURE THE SAFETY OF THE EXISTING
STRUCTURE AND TS COMPONENT PARTS DURING CONSTRUCTION. THIS INCLUDES
THE ADDITION OF WHATEVER SHORING, BRACING, UNDERPINNING, ETC. THAT
MAY BE NECESSARY.

5. CONTRACTOR TO CONTACT "CALL BEFORE YOU DIG™ AT 1—B00-922-4455 TO
VERIFY AND IDENTIFY THE EXACT LOCATIONS OF ALL UNDERGROUND UTILMIES
AgD OBSTRUCTIONS DENTIFIED PRIOR TO COMMENCING WORK IN THE CONTRACT
AREA.

-

CONTRACTOR SHALL COMPLY WITH OWNER ENVIRONMENTAL ENGINEER ON ALL
METHODS AND PROVISIONS FOR ALL EXCAVATION ACTIMITIES INCLUDING SOIL
DISPOSAL. ALL BACKFILL MATERILS TO BE PROVIDED BY THE CONTRACTOR

[

7. DIMENSIONS OF EXISTING TOWER ARE BASED ON MANUFACTURER'S DRAWINGS
PREPARED BY ROHN INDUSTRIES. DATED FEBRUARY 1, 1991, AND ARE NOT
GUARANTEED. CONTRACTOR SHALL TAKE FIELD DIMENSIONS AS NECESSARY TO
ASSURE PROPER FIT OF ALL FINISHED WORK AND SHALL ASSUME FULL
RESPONSIBIUTY FOR THEIR ACCURACY. WHEN SHOP DRAWINGS BASED ON FRELD
MEASUREMENT ARE SUBMITTED FOR REVIEW, DIMENSIONS ARE PROVIDED FOR
THE ENGINEER'S REFERENCE ONLY.

8. TOWER INVENTORY IS BASED ON INFORMATION OBTAINED FROM
WOTOROLA/CONNECTICUT STATE POUICE DATED JUNE 22, 2016 AND AT&T
DATED APRIL 6, 2018. TOWER MAPPING AND EXISTING INVENTORY OBTAINED
FROM D&K NATIONWIDE COMMUNICATIONS, INC. DATED MARCH 18, 2016

18 CONTRACTOR TO VERIFY REQUIRED CLEARANCES INCLUDING BUT NOT UMITED
TO EXISTING BUILDINGS, EQUIPMENT PADS AND SHELTERS PRIOR TO
COMMENCING WORK

E CONTRACTOR IS RESPONSIBLE FOR THE STABILMY OF THE STRUCTURE
DURING CONSTRUCTION. NO MEMBER OF THE TOWER SHALL BE LEFT
ﬁCONNECTED FOR THE NEXT WORKING DAY THE CONTRACTOR SHALL BE

AREs OF WEATHER AND WIND CONDIMIONS AND NOT PERFORM MEMBER
REF, EM.'EH'T IN A WIND GUSTING MORE THAN 10 MPH

Ve

STRUCTURAL STEEL MATERIAL:

EXISTING PIPE/TUBE LEG ...
1/3 HSS REINFORCING ..

EXISTING PLATES & ANGLES .
BOLTS oeviciireteeiee

STRUCTURAL STEEL SHALL CONFORM TO ALL THE REQUIREMENTS OF THE ASTM
SPECIFICATION, AS REFERENCED IN THE CODE

UNLESS OTHERWISE NOTED, ALL STEEL WILL BE GALVANIZED IN ACCORDANCE WITH ASTM
123 AFTER FABRICATION TOUCH UP ALL DAMAGED GALVANIZED STEEL WITH APPROVED
COLD ZINC, "GALVANOX™, “DRY GALV", “ZINC=IT", OR APPROVED EQUIVALENT, IN
ACCORDANCE WITH MANUFACTURERS GUIDELINES. TOUCH-UP DAMAGED NON GALVANIZED
STEEL WITH SAME PAINT APPLIED IN SHOP OR FIELD

SHOP AND ERECTION DRAWINGS SHALL BE SUBMITTED FOR ALL STRUCTURAL STEEL WORK
IN ACCORDANCE WITH THE CONTRACT DOCUMENTS SUBMIT 2 SETS OF PRINTS FOR THE
ENGINEER REVIEW. REFER TO NOTE 12 ASOVE

MILL BEARING ENDS OF COLUMNS, STIFFENERS, AND OTHER BEARING SURFACES TO
TRANSFER LOAD OVER ENTIRE CROSS SECTION.

THE OMISSION OF ANY MATERIAL THAT WAS SHOWN ON THE CONTRACT DRAWINGS SHALL
NOT RELIEVE THE CONTRACTOR OF PROVIDING THE SAME

ASTM A572-50

.ASTM 501-Gr. B (SO ksi)
-ASTM A3B

.ASTM A32Z5N, 325X

BOLTED CDNNEEZS UNLESS OTHERWISE NOTED, ALL JDINTS ARE SUP CRMCAL

TYPE, REQUIRING 5, 3/47, 7/8" & 17 DIA A325N BOLTS, AS63 NUTS AND F436
WASHERS, ALL GAL BEVELED WASHERS SHALL BE USED ON BEAM FLANGES
HAVING A SLOPE GRi N 1.20

STRUCTURE IS DESIGNED Ti
AFTER WORK IS COMPLETE

COMMENCEMENT OF WORK WW?AO“NNG THE ENGINEER OF ANY DISCREPANCIES
WiLL BE CONSIDERED ACCEPTANCE OF CEDING WORK.

INSPECTIONS. by

SPECIAL INSPECTIONS ARE REQUIRED P@'COUE FOR STRUCTURAL STEEL WORK.
OWNER WILL SUPPLY THE SERVICES OF A INSPECTOR AND TESTING AGENTS
AS REQUIRED, CONTRACTOR SHALL COORDINA ECTIONS OF FABRICATOR'S AND

ERECTOR'S WORK AND MATERIALS TO MEET UIBEMENTS OF THE STATEMENT
OF SPECIAL INSPECTIONS FOR THIS PROJECT

COPIES OF TESTING AND INSPECTION REPORTS WiLL DED TO THE OWNER,
BUILDING OFFICIAL, ENGINEER OF RECORD AND C

L AND PLUMB, SELF-SUPPORTING AND STABLE

i B0 bwg. No.
AZCOM & atat A si—1
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WESTPORT, CONNECTICUT (305 No. Skk=004 )(Fie Re. J(ows 1e14 )
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STRUCTURAL NOTES

SEE SHEET SK—1 FOR STRUCTURAL NOTES

NOTES

1 REFER TQ STRUCTURAL NOTES ON SK—1 FOR STEEL
GRADE REQUIREMENTS FOR REPLACEMENT AND
REINFORCEMENT MEMBERS

2 CONTRACTOR SHALL COORDINATE WITH ROHN INDUSTRIES
INC. FOR DIAGONAL AND HORIZONTAL PIRE ASSEMBLY
REPLACEMENT INDICATED ON SHEET.

3 REINFORCEMENT OF TOWER IS REQUIRED FOR ALL 3
SIDES OF EXISTING TOWER STRUCTURE.

4, 1/3 HSS TUBES SHALL BE ATTACHED TO TOWER
S'EUCTURE WITH U-BOLTS SEE SK-3 AND SK-4 FOR
DETAILS

5 CONNECTION BOLTS FOR REPLACEMENT MEMBERS SHALL

BE REPLACED IN KIND. EXISTING BOLTS SHALL NOT BE
RE-USED FOR CONNECTION OF REPLACEMENT MEMBERS

REPLACE EXISTING ROHN 2 X=STR

e,

(P2x0.128) PIPE WITH ROHN 2-XXS
(P20 436) EL 120°-126 7"

REPLACE EXISTING ROHN 2.5 EH
(P2.5x0.276) PIPE WITH RDHN 2 5-XXS
(P2.5x0.552) EL. 100'-120'

D' ——— ‘ aé

40" — L

> INSTALL 1/3 HSS 96250 0.D. x 0.375 TUBE
/@ N EXISTING ROHN B EM (8 750 » 0.3750)
0'~B0', SEE Sk—3 AND SK—4 FOR
$).
%

&

INSTALL 1/3 HSS 9{B250000 x 0.375 TUBE

/ 1\ TOWER ELEVATION

W SCALE: 1" = 25'-0"

azoom || © atat

SGKY HILL, GONNECTIGI ESTPORT, AT&T SITE CTLO2147 | e ———
ROCKY RILL, CONNECTICUT
(860)-520-8802 [m m:‘g‘:: 880 POST ROAD EAST (scate: as NOTED )(0ate: 7/13/2018 )
- WESTPORT, CONNECTICUT =) L TS




A JOWER LEG MINIMUM WAXIMUM | INSTALLING
ETER MINIMUM MINIMUM -
?%" TER | 1/3 Hss TuBE [g u-goLTs AT EacH eno| u-Bouts ST USBOLS| puweTer REVAING |  REWAING PR EORLE
Tuee REINFORCING | ‘OF 20' SECTION SPACED | REMAINING | 'on conmol’ | U-=BOLTS U-80LTS u-BOLTS | oN U-BOLT
@ EXISTING. LG | DMENSIONS (IN) | "as'INOICATED C—To-c | PER LEG [ ey ) €~T0-C €-T0-C | CONNECTION
A | ELEVATION | 576 (iN) (¥ PER TOWER LEG) (o) {IN) (IN) (KIPS) (LRFD)
r3

/020 |8.625040.500| 9625040 375 15 10 40 5/8 B 12 10

207~ 40 | 8.750:0375 | 9625000375 23 12 58 5/8 65 7 685

4R | 8.750:0.375 | 9.6250x0 375 23 12 s8 5/8 65 7 6.85

HOTES:
U~BOLTS SHALL MEET THE STRENGTH REQUIREMENTS OF ASTM A443. BASIS OF DESIGN 1S PORTLAND BOLT OF

~
.
@ PORTLAND, OREGOM, USA. ALTERNATIVE SUPPLIER SHALL MATCH OR EMCEED QUAUTY OF PORTLAND BOLT
o CONTRACTOR SHALL TAKE SPECIFIC CARE WHEN INSTALLING U~BOLTS AND MOT ALLOW ANY VISIBLE DEFORMATION OF

THE EXISTING TOWER LEG MEMBERS.
FL;;JCJ,EE%NE—THIRD] HSS TUBE REFERS TO THE REQUIRED PORTION OF HSS TUBING TO BE INSTALLED FOR

W%LEI'ESGS HAVE STEP BOLTS. PLACEMENT OF THE 1/3 HSS TUBING SHALL NOT CONFUCT WITH EXISTING

REQUIRED DUE TO INTERRUPTION CAUSED BY EXISTING TOWER CONDITIONS, SHOP DRAWINGS SHALL ILLUSTRATE

T SPACING REQUIRED BASED ON VERIFIED FIELD CONDITIONS.

STEP B
. L@ DIMENSIONS FOR U~BOLTS ARE MAXIMUM ALLOWABLE DISTANCES (CENTER-TO-CENTER) ADDIMONAL U-BOLTS
AC
SHALL BE CONTINUOQUS, SINGLE PIECE MEMBERS APPRONIMATELY 20' LENGTH (TO BE FIELD VERIAED

s 1/3
B
« INST SION FORCE 1S FOR EACH SIDE OF U-BOLTED CONNECTION. LISTED PRETENSION SHALL NOT BE
EXCEEDED NOTIFYING THE ENGINEER. /\
-~ ~
56\ - 120 Ny
<
/7 1/AHSS TUBE REINFORCEMENT
@ sul.&‘ﬂ.y
\
(,'

1/3 HSS TUBE

REINFORGING

BOLT HOLE “Ph” EXISTING 1ES O,

PL THICK |

PLATE ™

TOWER LEG |
Le We tc Pl Pw PL
R REI |
ELETIOY ”575{“ %";0(&;‘4 N | Ny | Ny [Ny oo ] Ny | N A =
0-20° 8.625 8625 5/8" | 120 |o-5/8| 3* |i2-1/47|2-1/2"] 1-378"| 11/18° I '.-ﬁ) I |
20'-40" 8.75 9.625 5/8" |12-1/87(9-5/8"| 13- |z2-1/47 2" 1-378" [ 11716" 8l T p 1
4p'-60" 875 9.625 | 5/8" |12-1/8°(9-5/8"| 3° h2—1/47 2= | 1-3/8°| /16" O
= @)
1 U—BOLT ATTACHMENT PLATE MATERWL SHALL MEET STRENGTH REQUIREMENTS OF ASTM A448 De
COORDINATE WITH ABOVE U-BOLT TABLE FOR QUANTITIES AND SPACING OF U—BOLT FOR ASSEMBLY - o |
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POSTRD E

Location

Acct#

POST RD E

53184

Mblu F09// 063/000 /

Owner CONNECTICUT STATE OF

Assessment $689,500

PID 100302

Current Value

Valuation Year

2015

Valuation Year

2015

Owner of Record

Owner CONNECTICUT STATE OF

Co-Owner CELL TOWER/WALGREENS

Address 30 TRINITY ST
HARTFORD, CT 06106

Ownership History

Owner

CONNECTICUT STATE OF

Building Information

Building 1 : Section 1

Year Built:

Living Area: 0
Replacement Cost: $0
Building Percent

Good:

Replacement Cost
Less Depreciation: $0

Building Attributes

Field

Appraisal $985,000

Building Count 1

Building Layout

Appraisal
Improvements Land
$985,000 $0 |
Assessment
Improvements Land
$689,500 $0
Sale Price $0
Certificate
Book & Page 0/ 0
Sale Date 10/01/2005
Ownership History
Sale Price Certificate Book & Page
$0 0/ 0

Total

$985,000

Total

$689,500

Sale Date

10/01/2005

(http://images.vgsi.com/photos2/WestportCTPhotos//Sketches/

Building Sub-Areas (sq ft)

Legend

No Data for Building Sub-Areas

Description



Style _ Vacant Land
Model |
Grade:
Stories:
Occupancy
Exterior Wall 1
Exterior Wall 2
Roof Structure:
Roof Cover
Interior Wall 1
Interior Wall 2
Interior Fir 1
Interior Fir 2
| Heat Fuel
Heat Type:
AC Type:
Total Bedrooms:
| Total Bthrms:
Total Half Baths:
| Total Xtra Fixtrs:
Total Rooms:
Bath Style:
Kitchen Style:
Kitchens
Whirlpool Tubs
Hot Tubs
Sauna (SF Area)
| Fin Basement
Fin Bsmt Qual
Bsmt. Garages
| Interior Cond
Fireplaces
.C(;:iling Height [
| Sprinklers

Acc Apts

Extra Features

Extra Features Legend

No Data for Extra Features



Land

Land Use

Use Code 435

Description Cell Site Vac Lnd

Zone GBD

Neighborhood

Alt Land Appr No

Category
Outbuildings

Code Description Sub Code

CELL Cell on TWR ™

Valuation History

Valuation Year

2017

2016

2014

Valuation Year

2017

2016

2014

Land Line Valuation

Size (Acres) 0
Frontage

Depth

Assessed Value $0
Appraised Value $0

Outbuildings

Sub Description Size
| 3 Sites
Appraisal

Improvements Land

$985,000

$985,000

$490,800

Assessment

Improvements Land

$689,500

$689,500

$343,600

$0
$0
$0

$0

$0.

$0

Legend
Value Bldg #

$984,000 1

Total
$985,000
$985,000

$490,800

Total
$689,500
$689,500

$343,600

(c) 2018 Vision Government Solutions, Inc. All rights reserved.
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