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T-Mobile USA, Inc. Notice to Make an Exempt . EXEMPT MODIFI‘(;ATION No.
Modification to an Existing Facility, Christian Hill
Road, a/k/a 100 Berlin Road, Cromwell, :
Connecticut. : May 15, 2009
NOTICE OF EXEMPT MODIFICATION

Pursuant to Conn. Agencies Regs. §§ 16-50j-73 and 16-50j-72(b), T-Mobile USA,
Inc. (“T-Mobile™) hereby gives notice to the Connecticut Siting Council (“Council”) and
the Town of Cromwell of T-Mobile’s intent to make an exempt modification to an
existing sign structure (the “Tower™) located at Christian Hill Road, a/k/a 100 Berlin
Road in Cromwell, Connecticut.' Specifically, T-Mobile plans to upgrade its wireless
system in Connecticut by implementing its Universal Mobile Telecommunications
System (“UMTS”). UMTS is a third-generation (“3G”) technology that utilizes a code
division multiple access (“CDMA”) base to allow for fast and large déta transfers. To
accomplish this upgrade, T-Mobile must modify its antenna and equipment.
configurations at many of its existing sites.

Once the UMTS upgrade is complete, T-Mobile will operate on a more unified
communication system, allowing international wireless telephones to function world-

wide. Furthermore, UMTS will enhance GPS navigation capabilities and provide

emergency responders with more advanced tracking capabilities. The proposed UMTS

! The Council approved T-Mobile’s petition for a declaratory ruling that no Certificate of Environmental
Compatibility and Public Need was required to construct a pole within an existing wireless communication
tower and array at this facility on January 25, 2006 (Petition No. 750).
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technology is compatible with the existing second-generation (“2G™) Global System for
Mobile Communication (“GSM”) currently on the Tower and the proposed upgrade is
expected to enhance the existing 2G system. In order to accomplish the upgrade at this
site, T-Mobile plans to add UMTS technology and install associated equipment at the
base of the Tower.

Under the Council’s regulations (Conn. Agencies Regs. § 16-50j-72(b)),
T-Mobile’s plans do not constitute a modification subject to the Council’s review because
T-Mobile will not change the height of the Tower, will not extend the boundaries of the
compound, will not increase the noise levels at the site, and will not increase the total
radio frequency electromagnetic radiation power density at the site to levels above
applicable standards.

The Tower is a 108-foot sign structure tower located at Christian Hill Road in
Cromwell, Connecticut (41.6057, -72.7014). The Tower is owned by Shaner Hotel
Group Properties. There are multiple carriers located on the Tower. Currently, T-Mobile
has 3 antennas and 6 Tower Mounted Amplifiers (“TMA”) located on the Tower with a
centerline of 108 feet. A site plan with Tower specifications is attached.

T-Mobile plans to add 3 UMTS antennas and 3 UMTS Twin TMA to the Tower.
The proposed antennas and TMA will have the same centerline as the existing antennas
and TMA — 108 feet. To confirm the Tower can support these changes, T-Mobile
commissioned Natcomm, Inc. to perform a structural analysis of the Tower (attached).

According to the structural assessment, dated April 30, 2009, “...the subject structure is
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adequate to support the proposed modified antenna configuration” (Section 1-5,
Structural Analysis, emphasis in original}.

In addition, T-Mobile plans to locate 6, 1-5/8 inch coax cables under the proposed
ice bridge. The proposed ice bridge would run from the Tower to T-Mobile’s existing
equipment cabinet. T-Mobile proposes to install the UMTS equipment cabinet on its
existing 9-foot by 9-foot (approximately) concrete pad. Hence, no increase in the size of
the concrete pad is necessary. T-Mobile also proposes to install power wiring and
telephone wiring to run from the existing power protection cabinet to the proposed
UMTS equipment cabinet.

Therefore, excluding brief, minor, construction-related noise during the addition
of the antennas and the installation of the equipment cabinet, T-Mobile’s changes to the
Tower will not increase noise levels at the site.

The proposed antennas and TMA will not adversely impact the health and safety
of the surrounding community or the people working on the Tower. The total radio
frequency exposure measured around the Tower will be well below the National Council
on Radiation Protection and Measurements’ (“NCRP”) standard adopted by the Federal
Communications Commission (“FCC”). The worst-case power density analysis
measured at the base of the Tower indicates that T-Mobile’s antennas will emit 10.58%
of the NCRP’s standard for maximum permissible exposure. A cumulative power
density analysis indicates that together, all of the antennas on the Tower will emit only
30.95% of the NCRP’s standard for maximum permissible exposure. Therefore, the

power density levels will be well below the FCC mandated radio frequency exposure
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limits in all locations around the Tower, even with extremely conservative assumptions.
The power density analysis is attached.

In conclusion, T-Mobile’s proposed plan to add antennas and TMA at this site
does not constitute a modification subject to the Council’s jurisdiction because T-Mobile
will not increase the height of the Tower, will not extend the boundaries of the site, will
not increase the noise levels at the site, and the total radio frequency electromagnetic
radiation power density will stay within all applicable standards. See Conn. Agencies

Regs. § 16-505-72.

T-Mobile USA, Inc.

S s)/ 7Y,

Tho s 7. RqJ/gan

Brown Rudnick LLP

185 Asylum Street, CityPlace I
Hartford, CT 06103-3402

Email - tregan@brownrudnick.com
Phone - 860.509.6522

Fax - 860.509.6622
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Certificate of Service
This is to certify that on this @day of May, 2009, the foregoing Notice of

Exempt Modification was sent, via first class mail, to the following:

Town of Cromwell

First Selectman’s Office

First Selectman Jeremy Shingleton
41 West Street

Cromwell, CT 06416

#40269781 v1 - 025064/0016
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Introduction

The purpose of this report is to summarize the results of the non-linear, P-A structural analysis
of the antenna installation proposed by T-Mobile on the existing 82-ft sign structure located in
Cromwell, Connecticut.

The host structure is a 82-ft sign structure with a 111-ft pipe mast. The existing structure
geometry, member sizes, foundation system and antenna and appurtenance information were
obtained from a previous structural design report prepared by URS Corporation dated
December 1, 2005 and visual verification of the existing structure conducted from existing grade
by Natcomm personnel during February 2009,

The structure is made up of two (2) W24x68 vertical steel legs, one (1) HSS18x0.5 steel pipe
mast, L5x5x5/16 horizontal and diagonal steel bracing and WT6x15 steel bracing.

T-Mobile is proposing the installation of three (3) panel antennas, three (3) TMA’ and six (6)
coax cables. Refer to the Antenna and Appurienance Summary below for a detailed description
of the proposed antenna and appurtenance configuration.

Antenna and Appurtenance Summary

The existing structure was designed to support several communication antennas. The existing,
proposed and future loads considered in this analysis consist of the foliowing:

=  T-MOBILE: (Existing)
Antennas: Three (3) RFS APX16DWV-16DWVS-E-A20 panel antennas on a
low profile platform mounted on a 111-ft pipe mast with a RAD center
elevation of 108-ft AGL.
Coax Cables: Twelve (12) 1-5/8" @ coax cables, nine (9) within existing 111-ft
pipe mast and three (3) on the exterior of the pipe mast.

= CINGULAR/AT&T: (Existing)
Antennas: Six (6) Powerwave 7770.00 panel antennas, six (6) Powerwave
LPG21401 TMA’s and six (6) Powerwave LPG13519 diplexers on pipe
mounts with a RAD center elevation of 98-ft AGL.
Coax Cables: Twelve (12) 1-5/8” & coax cables run on the exterior of existing
sign structure.

* VERIZON: (Existing)

Antennas: Nine (9) Swedcom ALP-9212 and six (6) Decibel 948F85T2E-M_2
panel antennas with a RAD center elevation of 88-ft AGL.

Coax Cables: Fifteen (15) 1-5/8” @ coax cables run on the exterior of the
existing sign structure.

REPORT SECTION 1-1
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T-MOBILE (Existing/Reserved)

Antennas: One (1} VIC-100 GPS antenna on a side arm mounted to the leg of
the sign structure with a RAD center elevation of 50-ft AGL.

Coax Gables: One (1) 1/2" @ coax cable run on the exterior of the existing
sign structure,

POCKET WIRELESS (Existing/Reserved)

Antennas: Three (3) RFS APXV18-206517S-C panel antennas mounted to
the steel flanges (legs) of the existing sign structure with a RAD center
elevation of 77-ft AGL.

Coax Cable: Six (6) 1-5/8” & coaxial cables vertically supported on the
existing legs of the sign structure per detail 2/02 on URS drawing 02, dated
11/24/08.

T-MOBILE: (Proposed)

Antennas: Three (3) RFS APX16DWV-16DWVS-E-A20 panel antennas
and nine (9) Andrew OneBase Twin Dual Duplex TMA’s on an existing
low profile platform mounted on a 111-ft pipe mast with a RAD center
elevation of 108-ft AGL.

Coax Cables: Six (6) 1-5/8” @ coax cables on the exterior of the pipe
mast.

Primary Assumptions Used in the Analysis

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

The structure carries the horizontal and vertical loads due to the weight of antennas,
ice load and wind.

Structure is properly installed and maintained.

Structure is in plumb condition.

Structure loading for antennas and mounts as listed in this report.

All bolts are appropriately tightened providing the necessary connection continuity.
All welds are fabricated with ER-70S-6 electrodes.

All members are assumed to be as specified in the original structure design
documents or reinforcement drawings.

All members are *hot dipped” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

All member protective coatings are in good condition.

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

Any deviation from the analyzed antenna loading will require a new analysis for
verification of structural adequacy.

REPORT SECTION 1-2
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled RISA-3D.
The program analyzes the structure, considering the worst case loading condition.

The existing structure was analyzed for 85 mph basic wind speed (fastest mile) with no ice and
75% reduction of wind force with ¥ inch accumulative ice to determine stresses in members as
per guidelines of TIA/EIA-222-F-96 entitled “Structural Standards for Steel Antenna Towers and
Antenna Supporting Structures”, the American Institute of Steel Construction (AISC) and the
Manuai of Steel Construction; Allowable Stress Design (ASD).

Structure Loading

Structure loading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA/EIA-222-F, gravity loads of the structure and its components,
and the application of %" radial ice to the structure and its components.

Basic Wind Middlesex; v = 85 mph (fastest mile) [Section 16 of TIA/EIA-222-F-96]
Speed: Cromwell; v = 100 mph (3 second [Appendix K of the 2005 CT
gust) equivalent to v = 80 mph Building Code Supplement]

(fastest mile)
TIA/EIA wind speed criteria controls.,

Load Cases: Load Case 1; 85 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
no ice plus gravity load — used in 96]

calculation of tower stresses and
rotation. This load case typically
controls the design.

Load Case 2; 74 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
4" radial ice plus gravity load - used  96]
in calculation of tower stresses. The

74 mph wind speed velocity

represents 75% of the wind pressure
generated by the 85 mph wind

speed.

Load Case 3; Seismic — not checked  [Section 1614.5 of CT State Bldg.
Code 2005] does not control in
the design of this structure type

REPORT SECTION 1-3




Natcomm, Inc.

Structural Analysis

82’ Sign Structure w/ 111’ Pipe Mast
Cromwelf, CT

Rev 1~ April 30, 2009

Structure Capaci

ty

Member stresses were calculated utilizing the structural analysis software RISA-3D. Allowable

stresses were determined based on Table 5 of the TIA/EIA code with

3.1.1.1 of the same code.

Calculated stresses were found to be within allowable limits.
“Steel Code Checks”, this structure was found to be at 99.0%

a 1/3 increase per Section

In Load Case 6, per RISA-3D
of its total capacity.

Tower . Stress Ratio
Section Location (percentage of capacity) Result
Leg?2 1.25 99.0% PASS

Foundation and Anchors

The existing foundation consists of an 55-ft long {(approx) x 8.5-ft wide x 3-ft deep reinforced
concrete strip footing with concrete column pedestals. The sub-grade conditions used in the
analysis of the existing foundation were based on normal soil values as permitted by EIA/TIA-
222-F Section 7.1.3. The base of the sign structure is connected to the foundation by means of
(20) 1"@, (assumed ASTM A-615-75) anchor bolts embedded into the existing concrete
foundation. The base of the communications pipe structure is connected to the foundation by
means of (10) 1.75", ASTM A615-75 anchor boits embedded into the existing concrete

foundation.

Review of the foundation and anchor design consisted of verification of app]ied loads obtained
from the tower design calculations and code checks of allowable stresses:

= The foundation was found to be within allowable limits.

Foundation Design IBC 2003/2005 Proposed | Result
Limit | CT State Building Code | Loading
Section 3108.4.2
Reinf. Conc.
Pad wf oT™M 2.0 3.6 PASS
Pedestals

Note: OTM denotes Overturning Moment

* The structure anchor bolts, base plate and flange plates were found to be within

allowable limits.

Structure Component { Design Limit (pe rcei:';;;;a:;;a city) Result
Anchor Bolts (Mast) Tension 60.7% PASS
Base Plate {Mast) Bending 43.0% PASS
Flange Bolts Tension ' 25.6% PASS
Flange Plate Bending 22.7% PASS
Anchor Bolts (Leg) Tension 29.2% PASS
Base Plate (Leg) Bending 98.0% PASS

REPORT

SECTION 1-4
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Conclusion

This analysis shows that the subject structure fs adequate to support the proposed maodifled
antenna configuration,

The analysis is based, in part, on the information provided to this office by Verizon Wireless. If
the existing conditions are different than the information in this report, Nafcomm, Inc. must be
contacted for resolution of any potential issues,

Please feel free to call with any questions or comments.

Respey S

REPORT SECTION 1-5
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STANDARD CONDITIONS

F

F
PROFESSIONAL ENGINEER

FURNISHING O
SERVICES ON

EXISTING STRUCTURES

Alil engineering services are performed on the basis that the information used is current and correct. This
information may consist of, but is not necessarily limited to:

Informaticn supplied by the client regarding the structure itself, its foundations, the soil conditions, the
antenna and feed line loading on the structure and its components, or other relevant information.

Information from the field and/or drawings in the possession of Natcomm, Inc. or generated by field
inspections or measurements of the structure.

It is the responsibility of the client fo ensure that the information provided to Natcomm, Inc. and used
in the performance of our engineering services is correct and complete. In the absence of information
to the contrary, we assume that all structures were constructed in accordance with the drawings and
specifications and are in an un-correded condition and have not deteriorated. |t is therefore assumed
that its capacity has not significantly changed from the “as new” condition.

All services will be performed to the codes specified by the client, and we do not imply to meet any
other codes or requirements unless explicitly agreed in writing. If wind and ice loads or cther relevant
parameters are {o be different from the minimum values recommended by the codes, the client shall
specify the exact requirement. [n the absence of information to the contrary, all work will be
performed in accordance with the latest revision of ANSI/ASCE10 & ANSI/EIA-222.

All services are performed, results obtained, and recommendations made in accordance with
generally accepted engineering principles and practices. Natcomm, Inc. is not responsible for the
conclusions, opinions and recommendations made by others based on the information we supply.

CONDITIONS & SOFTWARE SECTION 21
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GENERAL DESCRIPTION OF STRUCTURAL

ANALYSIS PROGRAM~RISA-3D

RISA-3D Structural Analysis Program is an integrated structural analysis and design software package for
buildings, bridges, tower sfructures, etc.

Modeling Features:

Comprehensive CAD-like graphic drawing/editing capabilities that lef you draw, modify and
load elements as well as snap, move, rotate, copy, mirror, scale, split, merge, mesh, delete,
apply, efc.

Versatile drawing grids (orthcgonal, radial, skewed)

Universal snaps and object snaps allow drawing without grids

Versatile general truss generator

Powerful graphic select/unselect tools including box, line, polygon, invert, criteria,
spreadsheet selection, with locking

Saved selections fo quickly recall desired selections

Modification tools that modify single items or enfire selections

Real spreadshests with cut, paste, fill, math, sort, find, etc.

Dynamic synchronization between spreadsheets and views so you can edit or view any data
in the plotted views or in the spreadshests

Simultaneous view of mulfiple spreadsheets

Constant in-stream error checking and data validation

Unlimited undo/redo capability

Generation templates for grids, disks, cylinders, cones, arcs, trusses, tanks, hydrostatic
ioads, etc.

Support for all units systems & conversions at any time

Automatic interaction with RISASection libraries

Import DXF, RISA-2D, STAAD and ProSteel 3D files

Export DXF, SDNF and ProSteel 3D files

Analysis Features:

Static analysis and P-Delta effects

Multiple simultaneous dynamic and response spectra analysis using Gupta, CQC or SRSS
mode combinations

Automatic inclusion of mass offset (5% or user defined) for dynamic analysis

Physical member modeling that does not require members to be broken up at intermediate
joints

State of the art 3 or 4 node plate/shell elements

High-end automatic mesh generation — draw a polygon with any number of sides to create a
mesh of well-formed quadrilateral (NOT triangular) elements.

Accurate analysis of tapered wide flanges - web, top and bottom flanges may all taper
independently

Automatic rigid diaphragm modeling

Area loads with one-way or fwo-way disfributions

Multiple simultaneous moving loads with standard AASHTO loads and custom maoving loads
for bridges, cranes, etc.

Torslonal warping calculations for stiffness, stress and design

Automatic Top of Member offset modeling

Member end releases & rigid end offsets

Joint master-slave assignments

Joints detachable from diaphragms

Enforced joint displacements

CONDITIONS & SOFTWARE SECTION 2-2
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1-Way members, for tension only bracing, slipping, etc.

1-Way springs, for modeling soils and other effects

Euler members that take compression up fo their buckling load, then turn off.

Stress calculations an any arbitrary shape

Inactive members, plates, and diaphragms allows you to quickly remove parts of structures
from consideration

»  Story drift calculations provide relative drift and ratio to height

»  Automatic self-weight calculations for members and plates

» Automatic subgrade soil spring generator

Graphics Features:

Unlimited simultaneous model view windows
Extraordinary “true to scale” rendering, even when drawing
High-speed redraw algorithm for instant refreshing
Dynamic scrolling stops right where you want

Plot & print virtually everything with color coding & labeling
Rotate, zoom, pan, scroll and snap views

Saved views to quickly restore frequent or desired views
Full render or wire-frame animations of deflected model and dynamic mode shapes with
frame and speed control

Animation of moving loads with speed control

= High quality customizable graphics printing

Design Features:

= Designs concrete, hot rolled steel, cold formed steel and wood

ACI 1999/2002, BS 8110-97, CSA A23.3-94, 13456:2000,EC 2-1992 with consistent bar sizes

through adjacent spans

Exact integration of concrete stress distributions using parabolic or rectangular stress blocks

Concrete beam detailing (Rectangular, T and L)

Concrete column interaction diagrams

Steel Design Codes: AISC ASD 9th, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-516.1-

1994 & 2004, BS 5950-1-2000, 1S 800-1284, Euro 3-1993 including local shape databases

= AIS] 1998 cold formed steel design

= NDS 1991/1997/2001 wood design, including Structural Composite Lumber, multi-ply, full
sawn

=  Automatic spectra generation for UBC 1997, IBC 2000/2003

=  Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, ACI

» Unbraced lengths far physical members that recognize connecting elements and full lengths
of members

»  Automatic approximation of K factors

= Tapered wide flange design with either ASD or LRFD codes

=  QOptimization of member sizes for all materials and all design codes, controlled by standard or

user-defined lists of available sizes and criteria such as maximum depths

Automatic calculation of custom shape properties

Steel Shapes: AISC, HSS, CAN, ARBED, British, Euro, Indian, Chilean

Light Gage Shapes: AlSI, SSMA, Dale / Incor, Dietrich, Marino\WARE

Wood Shapes: Complete NDS species/grade database

Full seamless integration with RISAFoot (Ver 2 or better) for advanced footing design and

detailing

= Plate force summation tool

CONDITIONS & SOFTWARE SECTION 2-3



Natcomm, Inc.

Structural Analysis

82’ Sign Structure w/ 111’ Pipe Mast
Cromwell, CT

Rev 1 ~ April 30, 2009

Results Features:

Graphic presentation of color-coded results and plotted designs

Color contours of plate stresses and forces with quadratic smoothing, the contours may also
be animated

Spreadsheet results with sorting and filtering of: reactions, member & joint deflections, beam
& plate forces/stresses, optimized sizes, code designs, concrete reinforcing, material
takeoffs, frequencies and mode shapes

Standard and user-defined reports

Graphic member detail reports with force/stress/deflection diagrams and detailed design
calculations and expanded diagrams that display magnitudes at any dialed location

Saved solutions quickly restore analysis and design results.

CONDITIONS & SOFTWARE SECTION 2-4
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| CONSULYING EHOIKEERS &

ErSCE ARG AR [0 B AN Y i etz m

3EH, Rintord 4 drirgord, €T 06405

Subject:

Location:

Rev. 1: 4/30/02

Wind Loading on Structural Members

Cromwell, GT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08009-CO.7

Basic Wind Speed, V

Basic Wind Speed with lce, \;

i

Height

R

S dbove!

Leg Member Section 1 =
Leg Member Section 2 =
Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

Leg Member Section 1 =

Leg Member Section 2 =

Leg Member Section 3 =

Leg Member Section 4 =

Bracing Members =

Leg Member Section 1 =

Leg Member Section 2 =

Leg Mermber Section 3 =

Leg Member Section 4 =

Bracing Members =

EIA-TIA Load Calculations - Structural

V=85 mph

V=74 mph (per TIA/EIA-222-F Section 2.3.16)
zy=10 ft

zg1=30 ft

2y 1= 50 ft

Zg=170 ft

Zgp =40 ft

(per TIAJEIA-222-F Section 2.3.3}

2
N
4
Kzq=| —| =0.711
17| 33
2
2 7
2
Kzg=|-=| =0073
33
2
. 7
3
K23:= — =1,126
33
2
N
4
Kzgi=| — | =1.24
33
2
7

(per TIA/EIA-222-F Section 2.3.3)
2

gzq := 0.00256-Kz4-V = 13.15
2

qzy := 0.00256-Kzo-V" = 17.999
2

Gzg = 0.00256-Kzg-V' = 20.827

0z = 0.00256 Kz4-V° = 22.929

azgy = 0.00256 Kz, V° = 19.541

Page 3.0-1




Subject: Wind Loading on Structural Members

ATCOMME Location: * Cromwell, CT
[ | CONSULYING ENGIREERS 8

_ o Prepared by: T.J.l.. Checked by: C.F.C.
O il s s Rev. 1: 4130109 Job No. 09009-60.7

(per TIA/EIA-222-F Section 2.3.3)

Leg Member Section 1 = qzICE, = 0.00256—Kz1-vi2 = 9.967
Leg Member Section 2 = QzICE, = 0.00256-K22-Vi2 = 13.642
Leg Member Section 3 = qzICEy = 0.00256-Kz3-Vi2 = 15,786
Leg Member Section 4 = qzICE4 = 0.00256-Kz4-Vi2 =17.379
Bracing Members = qziCEg, = 0'00256'KZBr‘Vi2 = 14.811
SO AN E S
Gust Response Factor = Gp:= 1.69 (per TIA/EIA-222-F Section 2.3.4)
Gust Response Factor Multiplier = m:=1.25 (per TIAEIA-222-F Section 2.3.4.4)
Radial Ice Thickness = Ir:= 0.50 in {per TIAEIA-222-F Section 2.3.1}
Radial Ice Density = Id:= 56.00 pef

EIA-TIA Load Calculations - Structural Page 3.0-2



Subject:
NATDDOMME Location:
. L oNSULYNG ENGIREERS 2
PeGAARMABAG  le2b8 4ERAENY Wrnal-asiisom Rev. 1: 4/30/09

S3EH, Biargors iy Brandend, £7. 46405

Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 08008-CO.7

W24x63 w/ Plate Data:

Shape =

Depth =

Length =

Flange Width =
Flange Thickness =

Web Thickness =

Member Cross Sectional Area =

Ice Area per Linear Foof =

Veight of Ice on Member =

Wind Perpendicular to Flange:

Member Aspect Ratio =

Member Force Coefficient =

Flange Projected Surface Area =

Section 1 Flange Wind Forge =

doad withiice)

o: (wei

z

Flange Projected Surface Area w/ Ice =

+ Section 1 Flange Wind Farce wi'icéi=

EIA-TIA Load Calculations - Structural

{per TIA/EIA-222-F-1996 Criteria)

Flat
d:= 2575 in

L:=20 ft

b= 16 in

1= 2.585 in

t, =415 in

Amember = 521 In° e
Self Weight {Computed internally by Risa-3D) pif

Amember = 2( + 2:Ir){by + 2:Ir) + (d = 2tp— Zr)(ty, + 2:1) - Apgper = 97.5

e
3

. Amember:
gt L 38

WICE_m'ém_E:gerj : 144 pit

120
Al erper = — = 16.0
Camember = 167 (per TIA/EIA-222-F Table 3)
(per TIAEIA-222-F-1996 Section 2.3.2)}

by
Amember = 75 = 1:333 ft

plf
(per TIAEIA-222-F-1996 Section 2.3.2)
(bf + 2-lr)

AICEmember :? 1_2 = 1.41 7 ft
q2ICE, 'GH'Camémber’A;'._\ Emember = 40 pif

Page 3.0-3

BLC.3

BLC 7+

BLC 6
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CONEULTING ERGIRAERS &

CRARSHARANIAD | rAiEABRTNER Wicalangi
DU ER-E K. BRI R, Bantafd, OT GRS

Subject:

Location:

Rev. 1: 4/30/09

Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 08009-CO.7

Wind Perpendicular to Web

Member Aspect Ratic =

Member Force Coefficient =

Web Projected Surface Area =

Seclion 1:Web Wind Force =

Web Projected Surface Area wf lce =

Section 1 Web'Wind For

EIA-TIA Load Calculations - Structural

12L

Al'member = T =93

Camember

(per TIA/EIA-222-F-1996 Section 2.3.2)

A =2.146

member = 5

A

oz By-Cay, member. = 70

ik

(per TIA/EIA-222-F-1996 Section 2.3.2)

(d+ 2:Ir}

AICE =—
member 12

=2.229

-QZICE} -Gy Campemper AICE member = 35

Page 3.0-4

=1.48 (per TIA/EIA-222-F Table 3}

pIf

plf

BLC 5

BLC 4




Subject: Wind Loading on Structural Members

TOoDOMME Location: Cromwell, CT
_EEOSULYING ENGHHEERS @
& o Prepared by: T.J.L. Checked by: C.F.C.
pisbaAan | ERAELIAY wRiatpin Rev. 1: 4/30/09 Job No. 08009-CO.7

£33 K, Bizalond B, Brardens, O 261057

(per TIA/EIA-222-F-1996 Criteria)

W24x68 Data:  —

Shape = Flat

Depth = d:=2375 in

Lengtih = L:=20 ft

Flange Width = bg=9 in

Flange Thickness = t; = .585 in

Web Thickness = by = 415 in

Member Cross Sectional Area = Amember = 201 in2

Self Weight {Computed internally by Risa-3D) pifi  BLCA1
Ice Area per Linear Foot = Alember = 2(tf+ 2-Ir)-(bf + 2-Ir) + (d -24- 2Ir)(tW + 2-lr) - Aamber = 42.1
" Weight of lce on Membér = . WIGE mombes = ld—al2e _ 4 plf  BLG3

Wind Perpendicular to Flange: .

Member Aspect Ratio = Afmember = e 26.7
f

Member Force Cosfficient =

=2 (per TIAJEIA-222-F Table 3)

(per TIAJEIA-222-F-1696 Section 2.3.2)
by

Flange Projected Surface Area = Amember = T 0.75 ft
Section 2 Flange Wind Force = qZZ’GH.'Carhernbé;."&membér‘ =46 pf  BLCTY
Section 3 Flange Wind Force= q,zé'GH'Camembéji.:‘AmeniE;i;: 53 plf  BLCT.
‘GH"C%rpe;r‘anr'Amé ?er =58 plf BLC'7

(per TIAJEIA-222-F-1996 Section 2.3.2)

(bf + 2-Ir)
Flange Projected Surface Area w/ Ice = AICE omber = TR 0.833 it
' Section 2 Flange Wind Force.w-Ice:= plf  BLCG.
plf

plf

EIA-TIA Load Calcuiations - Structural




Subject: Wind Loading on Structural Members

3 : ,ME Location: Cromwell, CT
CONSULTING ENGIRIERS =

. o Prepared by: T.J.L. Checked by: C.F.C.
peB AL NELD (e BOE AR AEEY wiealudgdin Rev. ‘1: 4/30/09 Job No. 09009-CO.7

€35 W BiRnoed £, Brateerd, £T Q6405 -

Wind Perpendicular o Web

Member Aspect Ratio = Arember = % =10.1
Member Force Coefficient = Camember = 1-5 (per TIA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

d
Web Projscted Surface Arga = A = — =1.979 i
! member = 13
% “Shetion 2 Web Wind Force = %61 Caiambes Arriomber = 917 pf  BLESE:
:QZS'GH"Came'mbe‘;.'Am;hber =108 pif  BLCS
'qz4‘GH':CameF;i*berfAmembe_r' pif  BLCS
{per TIA/EIA-222-F-1996 Section 2.3.2)
. _ {d+ 21
Web Projected Surface Area w/ lce = AlCE ember = T = 2.063 f
“Section 2 Web Wind Forggw/ Ioe = pIf
plf
pif

EIA-TIA Load Calculations - Structural Page 3.0-6




Subject:

~ O M? Location:
| GONSULYING :Mﬁlﬁllfﬁsé
s

PRAACAAGG 20l A AN wetatangin
432 ¥, Bizfilaid R, Ararderd, T7. 96485

Rev. 1: 4/30/09

Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 09009-CO.7

SHige Eoaaion WI-6xts)
WT 6x15 Data:

Shape =

Depth =

Length =

Flange Width =

Flange Thickness =
Web Thickness =

Member Cross Sectional Area =

Member Aspect Ratio =

Member Force Coefficient =

“Weight of the Member =

Member Projected Surface Area =

“Total Meniber Wind Farce =

EIA-TIA Load Calculations - Structural

(per TIA/EIA-222-F-1996 Criteria}

Flat
d:=§.17 in
L=10 ft
bf:=86.52 in
tf:= 0.44 in
by = 0.26 in
Amember =4.4 in
12L
Afmember = — = 18.4
Camember = 178 (per TIA/EIA-222-F Table 3)
Self Weight {Computed internally by Risa-3D)

pif

Aimomber =i+ 217 24) (4 ) 21 - Amomer] = 120

) Al S

b
I mem er
Goaaiiad

WGk memve

{per TIA/EIA-222-F-1996 Section 2.3.2)

by
= 0.543

Amember = 12

;'qzial‘r'qi;ifcar‘hemﬁgr‘@\member

(per TIA/EIA-222-F-1996 Section 2.3.2)

(bf + 2vlr)
AlCEmember = T = 0.627
92ICER,- Gy Camemier AICE member = 28

Page 3.0-7

plf

pif

plf

BLC 3

BLC 5,7

BLC 4,6




Subject:

Location:

ReBBAMESEEE - b e Ny st
Ak R B AR Arntens, TT GRS

Rev. 1: 4/30/09

Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 08009-CO.7

LBX5x5/161

L5x5x5/16 Data:

Shape =
Length =
Width =
Thickness =

Member Cross Seclional Area =

Member Aspect Ratio =

Member Force Coefficient =

Member Prejected Surface Area w/ Ice =

2 - Total Mémber Wind'Forcew! lce =

EIA-TIA Load Catculations - Structural

(per TIA/EIA-222-F-1996 Criteria)

Flat
L=32 it
b:=86 in
t:=0.3125 in
L2
Amember = 3-03 in
12L

Belf Weight {Computed internally by Risa-3D)

=2 {per TIA/EIA-222-F Table 3)

plf

Alember = (B =1t + 20} + (b + 2:I1)(t+ 20r} = Ao op o= 1

A et
““member:
ompet Ly

LT =
CE member 1144

{per TIA/EIA-222-F-1296 Section 2.3.2)

b
A =—=0.417
member = g

%81 CH Camember Amember -
(per TIA/EIA-222-F-1996 Section 2.3.2)

(b+20)

AICEmember = —5 — =05

92ICER, G Comember A CEmember =

Page 3.0-8

plf

pif

pif

BLC 1

BLC 3

BLET

BLCH




Subject:

g S5 AN Location:
NSULTI NG TN IERRS:

PMAAEAtAn LSRN e by :

- é}:ﬁ.nﬁﬁiﬁmmmmmmmm . Rev. 1: 4/30/09

Wind Loading on Structural Members

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 09009-CO.7

L3.5x3.5x5/16 Data:

Shape =
Length =
Width =
Thickness =

Member Cross Sectional Area =

Member Aspect Ratio =

Member Force Coefficient =

YWalighit of the Member =

Ice Area per Linear Foof =

.. ‘Weightof-ice:ori Member =

Member Projected Surface Area =

Totat Member Wind Force =

Member Projected Surface Area wf lce =

Total Member Wind Force w/ Ice =

EIA-TIA Load Calculations - Structural

(per TIA/EIA-222-F-1 296 Criteria)

Flat
L:=20 ft
b:=3.5 in
t:=0.3125 in
. .2
Arember =209 in
2L
Armember = T =68.6
Camember = 2 (per TIA/EIA-222-F Table 3)
Self Weight {Computed internally by Risa-3D) plif  BLCA1
Aimember = [(p — ){t+ 2:Ir} + (b + 2-Ir){1 + 2N} - Apamber = 8
; A
~:, - "member .
{per TIA/E|A-222-F-1998 Section 2.3.2)
b
Amember = T 0.292 ft
% H:Cemember Amember = 19 pif BLC 7
(per TIAJEIA-222-F-1886 Section 2.3.2)
(b+2r)
AICE o mber = - 0.375 ft
qzICER, GirCansmbar ACE memper = 19 pii  BLCE

Page 3.0-9




Subject:
HAITOM M Location:
| | coNSULTINGENGINERAS =
meiiased | nabasssater wirseddiein .
R B i g Rev. 1: 4/30/08

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 09009-C0.7

Basic Wind Speed, V
Basic Wind Speed with Ice, V;

sy

‘oundlevel:z

Mast =
Verizon =
AT&T =

T-Mobile =

Pocket =

Mast =

Verizon =

AT&T =

T-Mokile =

Verizon =

AT&T =

T-Mobile =

Pocket =

EIA-TIA Load Calculations. xmed.xmed

V=285 mph
V=74 mph (per TIAEIA-222-F Section 2.3.16)

Ziast = 96.5
Zyp=88
Zap = 98

2z mp =108

/A o2 2 2 2

Zhocket = 77

(per TIAJEIA-222-F Section 2.3.3)
2

7
Kz \opim [Zmaﬂ 1.359
mast -~ a3 . o

2
7

sz}
Kz, =|— | =1.323
z (33

(per TIA/EIA-222-F Section 2.3.3)

(st = 0.00256 Kz, 4y V2 = 25.132
2
02, = 0.00256 Kz, V" = 24.478
2
Z5¢= 0.00256- Kz V° = 25.243
2
%ty = 0.00266-Kzy_ V" = 25.953

2
UZpocket = 0.00258-KZpqckerV = 23.562

Page 3.1-1




E]-M M:
LORSULTING ENGINEERE S

e Aransan | lAnSAREIEAY Wickbnedd
633 B BienFord i BexTAoed, T, G605,

Subject:

Location:

Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08009-CO.7

Verizon =

AT&T =

T-Mablle =

Pocket =

Eoh s

Gust Response Factor =

Gust Response Factor Multiplier =

Radial 1ce Thickness =

Radial lce Densily =

EIA-TIA Load Calculations.xmed.xmed

(per TIA/EIA-222-F Section 2.3.3)

2
ZICEggt = 0.00256-Kz e Vi = 19.048

QZICE, , = 0.00256:-Kz, V" = 18.553

GZICE = 0.00256 Kz Vi = 19,132

QZICE; p = o.oozse-Kzt_mb-viz = 19.671

qzICE

Gy = 1.69
m:=1.26
Ir:=0.50

Id:= 58.00

Page 3.1-2

pocke

2
o= 0.00256- Kz cie Vi = 17.858

(per TIA/EIA-222-F Section 2.3.4)
(per TIA/EIA-222-F Section 2.3.4.4}
in (per TIA/EIA-222-F Section 2.3.1)

pef




Subject:

Location:

Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job Ne. 09009-CO.7

PCS Mast Data:
Mast Shape =
Mast Diameter =
Mast Length =

Mast Thickness =

Mast Aspect Ratio =

Mast Force Coefficient =

Velocity Coefficient =

Structure Force Coefficient =

lce Area per Linear Feot =

S5 Waight.of Ice on'Mast =

EIA-TIA Load Calculations.xmed.xmcd

(per TIA/EIA-222-F-1996 Criteria)

Round
Dpgst= 18 in (HSS18x0.5)
Lmast = 111 it
trast = -465 in

T2 st
Alnast ™= o " 74.0

mast

Cayae=1.2 (per TIA/EIA222-F Table 3)

D
mast
C- /szast)‘V'T = 148,622

Cemast = 9-59 (per TIA/EIA-222-F Table 1 for roind pole}

(per TIA/EIA-222-F-1996 Section 2.3.2)

mast
Amast = 1z =15 ft
qzma_ét_?__G.H'C_:Fmast'c.afnast'Amasf =:45 pif
(per TIA/EIA-222-F-1996 Section 2.3.2)
AICE (Prmast + 1) 1583 ft
mast -~ 12 -

-qszrﬁast'GH'CFmaStTQ?‘;na-sE'AICEm pif BLC 4,6
St Waight {(Computed infernally by Risa-3D) pif  BLCH

. w p) .
Alact = Z[( D - Diast ] =291 sgin

bt =g plf BLC3

Page 3.1-3




Subject: Wind Loading on Antenna and Mounts

o B ‘M3 Location: Cromwell, CT
CONSHITIHOENOIHARRS &

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 4/30/09 Job No. 09009-CO.7

peRCEAEANAD R ARNAERY wiakak
42-2 b2 REAfard P Aeandarey LT 064

(per TIA/EIA-222-F-1996 Criteria)

Antenna Data:

Antenna Model = Swedcom ALP 9212 {Verizan)
Antenna Shape = Flat
Antenna Height = Lant=52.0 in
Antenna Width = W= 114 in
Antenna Thickness = Tant= 114 in
Antenna Weight = W= 26.7 Ibs
Number of Antennas = Nant =9
. Lant
Antenna Aspect Ratio = Argpnt= =4.6
Want
Antenna Force Coefficient = Cagpi=14 (per TIAJEIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

Assumes Maximum Possible Wind Pressure on Antennas

LW
ant " ant
— =41

Surface Area for One Antenna = s = sf
Aant'= 102
Antenna Projected Surface Area = Agnt = SAgniNgnt = 37.1 sf
Total Antennd Wind.Farce = bs BLEST:
(per TIA/EIA-222-F-1996 Section 2.3.2)
Assumes Maximum Possible Wind Pressura on Anfennas
(L + 1)-(W + 1) :
ant ant
Surface Area for One Antenna w/ Ice = SAcEant = 144 =4.6 sf
Antenna Projected Surface Area wf lce = AlcEant = SAcgant Mant = 4141 sf
nténna Wind Force wf Icd = Figng = GZICE, ;-Gpy:CagryAicEant = 1803 tbs
Weight of All Antennds:=" WT,Nary = 240 lbs BLC2
Volume of Each Antenna = Vant:= Lant Want Tant = 6758 cuin
Volume of Ice on Each Antenna = Vice = (Lant + 1)(Want + 1){Tant + 1) = Vant = 1391 cuin
Weight of Ice on Each Antenna = W = Vice ld= 45 Ibs
ICEant-~ 1728
< Weight of Ice on All Antennas =" WiegantNant = 406, bs BLCS.

EIA-TIA Load Calculations.xmed.xmed Page 3.1-4



CONSULTING ENGINOERS

PIHABAALAD U Rea ABY kY Wbt argeem
G2 K BRI RE, AReiis CT G616

Subject:

Location:

Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 09009-CO.7

Antenna Data:

Antenna Model =
Antenna Shape =
Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Antenna Aspect Ratio =

Antenna Force Coefiicient =

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

. Total Antenna Wind Force =

Assurneas Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna w/ lce =

Antenna Projected Surface Area w/ Ice =

“+:. Total Antenna Wind Forge W/ Ice'=

Volume of Each Antenna =

Volume of lce on Each Antenna =

Weight of Ice on Each Antenna =

¥ Weight of Ice’on-All-Antennas =

E!A-TIA Load Calculations.xmed.xmed

{per TIA/EIA-222-F-1986 Criteria)

BDecibel DB948F85T2E-M {Verizon)

<)
il

5l

I
I
I

X >

X
K

R

ST,

X
K
25

5

’.

KK
o

X
ool

< >

080

>

%
ot
S
%
o

K

%
%

o3

bl

5

’0

(AP
X
K
X

X

K

55

o
¥,
>

ol
50
ol
ol
ol

5%

5

55

25
L
e

%
S

.0

(>
%S
%

%
bo!
tode!
XS
250525
R
b9y

K

LR
{2

b
[
ot

85
oetelelel

ot
)
%

-,
x>
A2

&

Flat
. AR AT
Lapt=48  In s
NSRS
: (L ROLSK LS
W=7 In et tetetedatetedet
ant bagetelelatelelalole!
Seteteteletetelede!
- S
Tant =35 in ettt ereteted
WTan‘ =85 Ibs
Ngpt =6
Lant
Aram = -\,Rf_“_h =69
ant
Caanl= 1.4 {per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

SAgnyi= Lant Want -23
144
Aant = 8AgnrNapy = 14
Fant ™= %z G.H‘Caant'aant =81
{per TIA/EIA-222-F-1996 Section 2.3.2)
(Lant + 1)-(Want + 1)

SA = =27
|CEant 144

AicEant = SAicEant Nant = 16-3

Flant = G21CE, 7/ CagniAicEant = 717

Vant = Lant Want Tant = 1176
Vigg = (Lam + 1)(Want + 1)-(Tam + 1) = Vgnt =588
WiCEant ™= 755 19= 19

W CEant Mapp=114-
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Subject: Wind Loading on Antenna and Mounts

inj Mé Location: Cromwell, CT
CONSULTING ENGINEERS 5

Prepared by: T.J.L. Checked by: C.F.C.

AN AT Rev. 1: 4/30/09 Job No. 09009-CO.7

(per TIA/EIA-222-F-1996 Criteria)

Platform Pata:

Platform Model = Valmount 13" Platform w/ Randrails (Verizon)
Platform Shape = Flat
(Farce Coefficient Value _
Included in Area) Platform Area = Ap" =313 sq ft
{Force Cosfficient Value Platform Area wf lce = AECEpIt = 40.2 sq ft
In¢luded in Area)
Platform Weight = WTpIt = 1822 lbs
Platform Weight w/ Ice = WTICEpIt =2452 Ibs

(per TIA/EIA-222-F-1996 Section 2.3.2)

lbs BLGS57
jind Load (With.ice), {per TIA/EIA-222-F-1996 Section 2.3.2)
=7 Total Platform Wind Force' w/ Ice = Figj = qz'CE‘vz’Gl-.l_'AICEplt-: 12§0 " Ibs

pl

Weight:of: Platform:= WToy = 1822 lbs BLC2

%

Weight of Ice on.Platform = WTigey = Wiy = 630 lbs BLC

EIA-TIA Load Calculations.xmed.xmed Page 3.1-6



Subject:

CoOMME Location:

COHSILYING !Ndl!ﬂlﬁ?_

FeICGEARASAD | RS AGIRESY ki i
433 N Bizalard R, Branderd, ©F. 05406

Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 09008-CO.7

Antenna Data:

Antenna Model =
Antenna Shape =
Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anfennas =
Antenna Aspect Ratio =

Antenna Force Coefficient =

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

" Total’Antenna Wirid Force =

Assumes Maximum Passible Wind Pressure on Antennas

Surface Area for One Antenna wf Ice =

Antenna Projected Surface Area w/ Ice =

ntenna Wind Force'w/ |ca =

Lgad ice only):

Volume of Each Antenna =

Volume of lce on Each Antenna =

Weight of [ce on Each Antenna =

" Weight of ice on All Anfenfi

EIA-TIA Load Calculations.xmed.xmed

(per TIA/EIA-222-F-1996 Criteria)

Powerwave 7770 (AT&T)
Flat - o
, ¥
Lant:= 55 in
Wont= 11 in o
Tant="5 in
WT, 0= 35 Ibs °
Nt =8
Argnti= % =5.0
ant
Cayy=14

(per TIA/EIA-222-F-1996 Section 2.3.2)

LantWant
SAant:= T =4.2

Agnt = SAgngNant = 252

{per TIA/EIA-222-F-1996 Section 2.3.2)

Lant + 1):(W
SAicEant = Lo 24(4 ) =47

AicEant = SAIcEant Nant = 28

Fiam‘:: qZ'CEalt‘GHfCaaﬁi'ﬁi@ﬁaﬁf 125_' :

-WTan{'Nént =210

Vant = Lant Want Tant = 3025

Vig = (Lam + 1)(wamt +1)(Tant + 1) = Vane = 1007

Vi
ce
W =——1d=133
ICEant 1728

WicgantNani =196

Page 3.1-7

(per TIA/EIA-222-F-1996 Table 3)

sf

sf

lbs

sf
sf

bs BLC46

bs BLCZ

cuin

cuin

Ibs

bs BLC3




E Fy Subject:

TCOMM:E Location:
* ] SeNSULTING ENGINIERS &

CEREASRLAE o rabd e Ry vl
A3 W, BRAG0) Rt Prassend, £T. 0addy

Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 02009-CO.7

TMA Data:

TMA Model =
TMA Shape =
TMA Height =
TMA Width =
TMA Thicknass =
TMA Weight =

Number of TMA's =
TMA Aspeci Ratio =

TMA Force Coefficient =

Assumes Maximum Possible Wind Pressure on TMA's

Surface Area for One TMA =
TMA Projected Surface Area =

T “Total TMA Wind Force =

Assumes Maximum Possitle Wind Pressure on TMA’s

Surface Area for One TMA w/ lce =

TMA Projected Surface Area wf Ice =

I Total TMA Wind Force w/ Ice =

Gad (withoutice);

" Weight of All TMA's =

Volume of Each TMA =

Volume of lce on Each TMA =

Weight of lce on Each TMA =

GO vidightef ieeTen AL TMAS

EIA-TIA Load Calculations.xmed.xmcd

(per TIA/EIA-222-F-1996 Criteria)

Powerwave LGP214 (AT&T)
Flat
o o [+]

W =902 in

TMA ° °
TTMA =286 in
WTTMA = 141 IbS o o
NTpma =6
Ar- = LTvA =18 v

TMA™ Wrpa
Cagpa =14 {per TIA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

LpraW
TMAWTMA
SATMAS —qgg = 0@ sf
ATMA = SATMANTMA = 55 st
Frma = 9att Crr CaTmaATia = 330 lbs
{per TIA/EIA-222-F-1996 Section 2.3.2)
('—TMA+1)'(WTMA+ 1) .
SACETMA = T =11 s
AiceTmA = SAcETMA NTMA = 65 sf
WTrmaNTma =85 lbs
Vima = LimaWrma Trma = 344 cuin
Vice = (LTMA+ 1)(WTMA+ 1 )(TTMA + 1) - VTMA= 221 cuin
v,
Ice
WicETMA ™= T35 1= lbs
WiceTMANTMA = 43 Ibs

Page 3.1-8
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Subject:

\ ToOMM: Location:

§ CONSULYING ENGINOERS G

R | l2e8 A0 AESY Wk sl dim .
43 K Branbord £4, Brardens, £ 05405 Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C. '
Job No. 09009-C0O.7

Mount Data;

Mount Type:
Mount Shape =
Pipe Mount Length =

4 inch Pipe Mount Linear Weight =

Pipe Mount Outside Diameter =

Number of Mounting Pipes =

Mount Aspect Ratio =

Meount Force Factor =

Surface Area for One Mount =

Mount Projected Surface Area =

Surface Area for One Mount wf lce =

Mount Projected Surface Area w/ Ice =

“Total-Mount Wind Force,=

Weight Each Pipe Mount =

Weight of Al Mounts =

Volume of Each Pipe =

Volume of Ice on Each Pipe =

Weight of lce each mount (incl, hardware) =

EIA-TIA Load Calculations.xmed.xmced

(per TIA/EIA-222-F-1996 Criteria}

4" @ Pipes (AT&T)
= o o =
Round ¥ @
Lint = 120 in
) )
Wignt = 10.8 plf
Diant = 4.5 in o o
Nt = 12
Lt 7
Afnt = 5 =27
mnt
Capni=1.2 (per TIA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

D L

s . mnt =mnt ~3.75
Amnt = 7 =% sf
Amnt = SAmnt-Nmnt = 45 sf
an_t = 02 G Cappy mint lbs  BLGS7:
(per TIA/EIA-222-F-1995 Section 2.3.2)
( Dpnt + 2-|r)-Lrnnt .
AicEmnt = SAicEmnt Nmnt = 55 sf
Fippng = G2ICE; lbs  BLC 46
(per TIA/ELA-222-F-1996)
Linnt
WT it = Wmnt'f]"é“ =108 Ibs
lbs BLC?2

kid 2 ;
Vint = I'Dmnt Lot = 1909 cu in

™ 2 s
Vice™=| 7" (Ormnt + 1) [{Lane + 1)| = Vinnt = 968 cuin

ice

WicEmnt ™= 7735 79 31 bs
WIC'E,'ﬁ;,t mnt £ 5 = 3831_ : lbs BLC3 -

Page 3.1-9




Subject:

g -5 s B Location:
| coNSULTING SNGIRORRS =
[

poicE A Aian (208 ABLAESY Wbl mspeom .
T 63 K BRnford £ Braviend, CT G640F Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job Ne. 09009-CO.7

Antenna Data:

Antenna Model =
Antenna Shape =
Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Antenna Aspect Ratio =

Antenna Force Coefficient =

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

“Total. Antenna Wind Force =

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna w/ lce =

Antenna Projected Surface Area wf lce =

Volume of Each Antenna =

Volume of ice on Each Antenna =

Weight of Ice on Each Antenna =

e

EIA-TIA Load Caleulations.xmed.xmed

(per TIA/EIA-222-F-1996 Criteria)

RFS APX16DWV-16DWVS-E-A20  (T-Mobile)

Flat BTN,
. 3 RS
Lant=35.9 in i REE8
ey il
X e
W =13 in & RS
ant o 2
Tant= 315 in
WTgnt=40.7  Ibs
RS
::0:0:0“:‘:‘
Ngnt=6 SRy
an KRR
o
A bant 3 R/
ant— w -
ant
Cagy= 1.4 (per TIAJEIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

LantWant
SAant™ —zz = °

Aant = SAant Nant = 30.3

it '.ﬁz,t"‘_‘ ff'b'G_l-:lj Caa'r_n:t‘i*?"ant = 1859 -
(per TIA/EIA-222-F-1996 Section 2.3.2)
(Lam + 1)-(Wam + 1) )

SA = =55
ICEant 144

AlcEant = SAICEant Nant = 332
Flant= ﬁf]‘SEt_mb}?H' :
WT,

ant’

N

Nan = 244

Vant*= LantWant T,

ant™

2289

ant’

Vigg = (Lant + 1)(want + 1)-(Tant + 1) ~ V= 1017

w = Vieo Id=33
ICEant -~ 1728 -

WicEantMant =

Page 3.1-10

sf
sf

Ibs  BLEC 57T

sf
sf

Ibs  BLC46

lbs BLG2
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Subject: Wind Loading on Antenna and Mounts

C ] M M g [Location: Cromwell, CT

4 5 g &4
PHEULTING ENGIKEERS =

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 4/30/09 Job No. 09009-CO.7

PeRelArAALEn  RReSAtANGY :
43 b Riznford S BRIGRE LT OB405 . -

(per TIA/EIA-222-F-1996 Criteria)

TMA Data:
TMA Model = Andrew OneBase PCS Twin Dual Duplex TMA (T-Mobile)
TMA Shape = Flat oo S =
.
TMA Height = Lrpma = 10.2 in e RS
TMA Width = Wernas i= 6.7 in i S ves
TMA .3. 2
TMA Thickness = Trma = 3.7 in }
TMA Weight = WTypga=146 Ibs
Number of TMA's = Nrpa =9
LTma
TMA Aspect Ratio = ArTM A= =15
Wrma
TMA Force Coefficient = CaTMA =1.4 (per TIAJEIA-222-F Table 3)
a0 (WIhOLTIE) (per TIA/EIA-222-F-1996 Section 2.3.2)
Assumes Maximum Possible Wind Pressure on TMA's
L R
TMA Y TMA
Surface Area for One TMA = SA: = ———— = 0.5 sf
TMA 144
TMA Projected Surface Area = ATmia = SATmaNTMA =43 sf
Totat TMA Wind Force = Fria = %att CirCaTmaATia = 255 lbs BLCS57.

{per TIA/EIA-222-F-1996 Section 2.3.2)

Assumes Maximum Possible Wind Pressure on TMA's

L + (W +1
Surface Area for One TMA wf lce = SAICETMA = ( TMA 254 TMA ) = 0.6 sf

TMA Projected Surface Area w/ Ice = AlcETMA = SAcETMA N TMA = 54 sf

% i Total TiAWind Force wi lce = 244 ibs

W Nrva = 181 bs  BLC2
Volume of Each TMA = Vrma = LimaWrma TTva = 253 cuin
Volume of lce on Each TMA = Vige = (LTMA"' 1)(WTMA+ 1)(TTMA+ 1) ~Vopma=- 182 cuin
Vice
Waeight of Ice cn Each TMA = WiceETMA = ﬁvld =5 Ibs
Waeight of e on All TMA's WiceTMANTIA =4 bs BLE3

EIA-TIA Load Calculations.xmcd.xmed Page 3.1-11




Subject:

OMME Location:
_______ CONSULTING EHGINEERS &
REBAEANY PAnd AU ALAR, Wik .
# ss}z:;_:immmmsiarm?g u?;;rm Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 09009-CO.7

Platform Data:

Platfiorm Model =

Ptatform Shape =
(Force Coefficient Value _
Included in Area)} Platform Area =

{Force Coefficient Value Platform Area wf Ice =
Included in Area)

Platform Weight =

Platform Weight w/ lce =

Total Piatform Wind Force =

" Weight of lce-on Platform =

{per TIA/EIA-222-F-1996 Criteria)

Valmount 13' Low Profile Platiorm

Flat =
Appp = 15.7 sq fi X

AlCE]J" = 20.1 Sq ﬂ

WTo = 1300 Ibs

pk

WT]CEpli = 1765 Ibs

(per TIA/EIA-222-F-1996 Section 2.3.2)

Foit = Zf;_mb'Qﬁff‘plt =689

(per TIAJEIA-222-F-1996 Section 2.3.2)

Fpu= 1B g Scepn

WToi = 1300

WTicgpit'= WT

EIA-TIA Load Calculations.xmed.xmcd : Page 3.1-12
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Subject: Wind Loading on Antenna and Mounts

"CQI'N',';ULi'I KO ERGIKEERS =

g Location: Cromwell, CT

_ - o Prepared by: T.J.L. Checked by: C.F.C.
B0RAE AEA0 T30 AGEIEAY wisat ikl Rev. 1: 4/30/09 Job Na. 08009-CO.7

6232 K. Bizaford £.4, Bremiord OF 664057

{per TIAJEIA-222-F-1996 Criteria)

Antenna Data:

Antenna Model = RFS APXV18-208517-5-C (Pocket)
Antenna Shape = Flat
Antenna Height = Lopi=72.0 in

Antenna Width = W= 6.8 in

Antenna Thickness = Tant=3.15 in
Antenna Weight = WT = 325 Ibs
Number of Antennas = Nopti=3
Lant
Antenna Aspect Ratio = Argnt = =10.6
Want
Antenna Force Coefficlent = Cagn = 1.52 (per TIAJEIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

Assumes Maximurn Possible Wind Pressure on Anfennas

L..+W

nt *Vant

Surface Area for One Antenna = SAgnti= ﬂT =34 sf
Antenna Projected Surface Area = Agnt = SAgnrNant = 10.2 sf

§7-% Total Antenna Wind Farce = Fant = %pocket @ Caant Aant = Tbs

(per TIA/EIA-222-F-1996 Section 2.3.2)

Assumes Maximum Possible Wind Pressure on Anfonnas

(Lam+ 1)'(Want + 1)

Surface Area for One Anfenna w/ Ice = SAcEant = i =4 sf
Antenna Projected Surface Area wf Ige = AicEant = SAicEant Nant = 11-9 sf
lbs BLC 4,6
Ibs BLC 2]
Volume of Each Antenna = Vant = LantWant Tant = 1542 cuin
Volume of Ice on Each Antenna = Vieg = (Lant + 1)(Want + 1)'(Tant + 1) —~Vapt = 821 cuin
Vice
Weight of Ice on Each Antenna = WieEant = 1728 Ad=27 lbs
“ Welght of Ice on Alf Antennas = Wicgant Nant = 80+ lbs  BLC3

EIA-TIA Load Calculations.xmed.xmed Page 3.1-13



Subject:

TOOMM:S Location:
| COMSULYING EHGIKEERS 2

Ehraminzan redARANENY wisalanpiio -
E30E , Riztilord PG BRrds £T. 0R405 Rev. 1: 4/30/09

Wind Loading on Antenna and Mounts

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 09009-CO.7

Coax Cable Data:
Coax Type:
Shape:
Coax Outside Diameter =
Coax Cable Length =
Weight of Coax per foot =
Total Number of Coax =

Number of Projected Coax =

Coax aspect ratio =

Coax Cable Force Facter =

ihalEoad [Withoutice

Surface Area for One Coax =

Coax Projected Surface Area =

Coax Wind Force =

Surface Area for One Coax W/ lce =

Coax Projected Surface Area w/ Ice =

S Codk Wind Force wf ice =

Weight of all cables wia'ice =

lce Area per Linear Foot =

lce Weight per Linear Foot =

lce Weight All Coax perfoot =,

EIA-TIA Load Calculations.xmed.xmed

{per TIA/EIA-222-F-1996 Criteria)

Verizon
Use HELIAX 1-5/8" 0/0 000
Round COOCOOO0C0o0
Dgoax=198 i
Looax= 110 %
WTgoax=1.04  pif % KT&T
Nooax = 33 90,
NPooax ™= 4
12 Q
Acoax=Leoax ™ 667 OOO
coax OO Pocket
Caggax =12 TIA/EIA-222-F Table 3
per TIAEIA-222-F Section 2.3.2
2D,
c0ax,
SACO&X = (—1'2'—) = 033 fi
Acoax = ShgoaxNPeoax = 1-32 ft
= Caégéx;:qﬁﬁast‘GHi'Acoax = pif BLCST -
per TIA/EIA-222-F Section 2.3.2
(2Dcoax + 21r) o
SAH:ECOBX = —12 =041
AlCEcoax = SAICEcoax NPooax = 1.653 ft
FICOaX :=. Cacoa ¢ qszmastGHAICEc plf BLC 4,6 .
pf  BLC2
. kit 2 2 .
Algoax = E[(Dmx + 241}~ Degay ] =3.9 5i
Algoay
WTiCOEX = Id-_‘l-tif =2 plf
‘WTigoax Negax = 50+ . plf BLC.3

Page 3.1-14



Subject: Wind Loading on Antenna and Mounts

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1. 4/30/09 Job No. 09009-CO.7

Fedeaasasstan s e AR

{per TIA/EIA-222-F-1996 Criteria}

Coax Cable Data:

Coax Type: Use HELIAX 1-5/8"
Shape: Round
Coax Outside Diameter = Degax = 1-98 in
Coax Cable Length = Looax= 110 ft
Weight of Coax per foot = WT ooy = 1.04 plf T-Mobile
Total Number of Coax = Nogax = 18
Number of Projected Coax = NP gax =2

Coax aspect ratio = =L =667

coax’
coax

Coax Cable Force Factor =

Cagnax =12 TIA/EIA-222-F Table 3

per TIA/EIA-222-F Section 2.3.2

2D,
Surface Area for One Coax = 8Angx = (%ax) =0.33 ft
Coax Projected Surface Area = Acpax ™ SPeoaxNPeoax = 066 ft
Coax Wind Force = pif
per TIAE1A-222-F Section 2.3.2
(2Dgoax + 2-1r)
Surface Area for One Coax wf lce = SAlcEcoax = — = 0.41 ft
Coax Projected Surface Area w/ Ice = AlcEcoax ™ SAICEcoax NPeoax = 0-827 ft
Coax WindForee wiice = plf  BLC 4,6
WTr_.:oax‘ Nooax 519" pli BLG2
Ice Area per Linear Foot = Ainax ™= ;[(Dcoax + 2-I:r)2 - Dcoaxz} =39 si
) . ) Algoax
Ice Weight per Linear Foot = WTiggay = Id-W =2 pif
Welght All Goa per foot = Wi
lce Weight A ax per foot = WT| plf BLC S

EIA-TIA Load Calculations.xmcd.xmed Page 3.1-15




Company : Natcomm
Designer : TJL
Job Number : 09009-CO.7

Apr 30, 2009
2:01 PM

82' Sign Structure with 111" Pipe Mast Checked By:

Global

Display Sections for Member Calcs

MaXnfermal:Si em

ections forMember:Gales. o[

Include Shear Deformatlon

inclide Warping

Area Load Mesh (1n"\2)

Merge Tolerancei(in}®

P-Delta Analysis Tolerance
VerticaliAxis 0.0 .0

Hot Rolled Steel Code

Cold:Formed-Steel:Code.

Wood Code

Waod Temperature

Concrete Code

Number of Shear Reglo

T

'Reqion: Spacing Ihcrerment |

Biaxial Column Method

Parme Beta Eactor:(PEAY

Concrete Sfress Block
lise Gracked:Séctions |
Bad Framing Warnings
iWnlised EerceWarhings -

_Hot Rolled Steel Properties

Label E [ksi]

G [ksi] Nu Thermm (MES F) __Density[k/ft*3] Yieldjksi]

W T 29000
A 507 Fpoo00

29000

TFEP9000 |

' Asoo Gr::46 29000

Hot Rolled Steel Design Parameters

Label Shape Lengt... Lbwy[ft]

Lbzz[ff]

Lcomp top(ff] Lcomp bot]ft] Kyy Kzz Cm-yyCm-... Cb v sw..z sw.. Function

CROSS..L6x5x51...[16.207| Segment

Segment

at|Segmentie

Segrn ”nt

Segment

Segment

7/ /Segrient iSegment | 7

Lateral)

(EEtEES

’Segment

"L ateral

Lateral

“ILateral

Lateral

Segment '

ment’| Segment 5o

S0 |l atersl

Segment

nt|Segment]

ety
g\&%

L 20°

W24x68 | 60

Segment |Segment |

20

RISA-3D Version 7.1.1 AL ARev (1\Caleulations\Risa 3-D\82' Sign Structure.r3d] Page 1



Company : Natcomm
Designer : TJL
Job Number : 09009-CO.7

82' Sign Sfructure with 111’ Pipe Mast

Apr 30, 2009
2:01

PM

Checked By:

Hot Rolled Steel Design Parameters (Continued)

Lﬂ Lbzz Z[ff].

.Shape Lengt..
24x68.:1: 205

"Sétment |Segment |

20.5

Segment Segment

Leomp toprfﬂ _
o205 - [n

__Kvy Kzz Cm-wyCme...

£b.

VY SW...Z sw..Function

[5.110:001

205 |

510,001

WTx15 16,
~TWT6x45 10,08

WT6x15 [10.001

5 |10.097 1

10.091

5:10:091

10.091

44 ["Mast1T[ASSTRCT

Mast2 [HSS18x.
46 | IMast3 HSS18x:

10.091
; X5 0000 Clateral
39 WT16 WT6x15 Lateral
A0 W WTexTE T B ‘L ateral
_gv_ym:eg\tg : L__%gergj
SR i lateral
WT20 WT6x15 Lateral

el

Desmn List

Material

Design Rules

A [in23

lyy [ind]

1zZ [in4]

. J[ind]

i ]‘yglcal

Columnwl Wlde Flange |

Aggz“"'

1.87

08T

RISA-3D Version 7.1.1

Type

Design List Material

De5|gn Rules

Beam

Wide Fla...|A36 Gr.36

[ Beam o |WideFla. 636 6r 36 5T

Beam

Wide Fla... A36 Gr.36

::Beam.-
Beam

| Wide Fla . )A36,Gr.36):

Wide Fla... A36 Gr.36

“l--Beanmi=|Wide'Flz

::?3Tvp|cal

Lax5x5}1é

- _|_Beam Typical _
- L5x5%5/16 |- Beam o T
L5x5x5/16 Beam

.. ]A36 Gr.36

2. 1A36 Gr.36)

| 5x5x5/16.

Beam
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Company : Natcomm Apr 30, 2009
Designer : TJL 201P
Job Number : 09009-CO.7 82' Sigh Structure with 111' Pipe Mast Checked By,

Member Primary Data (Continued)

ngbei . LJoint J Joint K Joint_Rofat.. .Section/Shape Type  Desi nLlst:MaterlaI Desi nRuIes
| 6 I HORZ8: [ 05" ki R ] Lo 5] B Beamai Wide Bl iA36.Gr 367 Typical

17 HORZS | L5x5x5/16 | Beam_|Wide Fia A36 Gr.36 Typical
188 {HORZ10 AL 5x5%5/16 7 Bea S EIARA36'Gr.38l: D Typical
19 | HORZ1 Beam Wlde FIa AS00Gr.| T

ical _

C200E LEGA T
.21W | LEG2 TOPPLTZ
z‘*j,;»': W @B.ﬁTLE ;

90' V2463
2700 VWTEXT
2;/02 WT6x15

25 | WT2 MC1
ek W3 MeT

] 270

Al EMC?

Tyt ]caIN _
Typ i"E% =

T eBiABT2 Gr.
W Tee AS72 Gr..,
W | AS72IGHE

PWT6x 1 | Be
70 WT6x15_
Wb

VEIWTexT5
WT6x15

FiHS518x0
HSS18x0.5 | C
HSS18x05 | Column

47 | Mastd TOPMAST

a7 HSS18x0 5 Column
AR ok TOPLEG2: i Gl

Joint Coordinates and Temperatures

Label X [fti Y Ift] Z [fi] Temp [F] Detach From Dia..
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 P
Job Number : 09009-CQ.7 82" Sign Structure with 111’ Pipe Mast Checked By:

Joint Coordinates and Temperatures {Continued)

Label X [if] Y [fi] Z [it] Temp [F}

Detach From Dia...

B

Siolololelolblo Bloisle Ble

Joint Boundary Conditions

Joint Label X [kfin]
Reactior'ihv | _Re
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CO.7 82" Sign Structure with 111" Pipe Mast Checked By:

Joint Loads and Enforced Displacements (BLC 2 : Weiqght of Equipment)

Joint Label L,D.M Direction Magnitudef[{k k-ft

in.rad). (k*s*2/ft, k*t...

Joint Label L.D.M Direction - Magnitude((k.k-ft}, {in,rad), (k*s*2/ft, k*ft...
' TOPLEG1

POCKETZ

Joint Loads and Enforced Displacements (BLC 4 : TIA/EIA Wind with Ice (+X))
Jojnt Label LDM Direction Magnitude[(k.k-ft). {in,rad), (K*s*2/ft, k*ft...

TOPLEG1
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CQ.7 82' Sign Structure with 111' Pipe Mast Checked By:_
—M

Joint Loads and Enforced D:sglacements (BLC 4 : TIA/EIA Wind with Ice (¥X}) {Continued)

Joint Label Direction
17 | POCKET2 X

TOPLEG?

Joint Loads and Enforced Displacements (BLC 5 : TIA/EIA Wind (+X))

Joint Labe! L.D.M Direction

TOPLEGT N

Joint Loads and Enforced Displacements (BLC 6 : TIA/EIA Wind with Ice(+Z))
Joint Labe| L.D.M Direction Maagnitude([(k k-ft), {in.rad), (k*s*2/ft. k*it...

Vix

o@Ks >; g 5 SRl It E ; ‘8o
POCKET?2 363

Joint Loads and Enforced Displacements (BLC 7 : TIA/EIA Wind {(+Z))

Joint Label L.O.Mm Direction Magnitude[(k.k- ft), (ln,rad ), (K*sh2/ft, k*it...
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Company : Natcamm Apr 30, 2009
Designer  : TJL 2:01 PM
Job Number : 09009-CC.7 82" Sign Structure with 111’ Pipe Mast Checked By,

_— e —_——ee———

Joint L.oads and Enforced Displacements {BLC 7 : TIA/EIA Wind (+Z)} (Contmued}

Jaoint Label L.D,M Direction
[OPLEG1
STORLEG2:
TOPEEG1

TOPLEG!
JIOPLEG2 T
T _MOBILE

MoBmE
CKET "
POCKET2

_Member Distributed Loads (BLC 2 : Weight of Equipment)

Member Label Direction

Member Distributed Loads (BLC 3 : Weight of Ice)

Member | abel Direction Start Magnitude[k/ft.deq]
T_GROSSDIAG]

5 CROSSDIAGAE:
_CROSSDIAGS |
“GROSSDIAGEL[

RISA-3D Version 7.1.1 [l ARey (1 )\Calculatlons\R:sa 3-D\g2' Slgn Structure.r3d] Page 7




Company : Natcomm Apr 30, 2009
Designer : TJL 2:0

Job Number : 09009-COQ.7 82' 8ign Structure with 111" Pipe Mast Checked By,

Member Distributed Loads (BLC 3 : Weight of Ice) (Continued)

Member Label Direction Start Magnitude[k/ft,de: End Magnitude[k/it...

RISA-3D Version 7.1.1 [\ ARev (1)\Calculations\Risa 3-D\82' Sign Structure.r3d] Page 8




Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 08008-CO.7 82" Sign Structure with 111" Pipe Mast Checked By:

Member Distributed Loads (BLC 5 : TIA/EIA Wind (+X})

Member Lahel

Direction

Start Magnitude[k/ft.de: End Magnitude[k/ft,..
115 115

Member Distributed Loads (BLC 6 : TIA/EIA Wind with Ice(+Z))

Member Label

o CROSSDIACH
2° I CROSSDIAGY

Direction Start Magnifude[k/ft,deg] End Magnitude[k/ft,...Start Location[ft.%] End Location[ft.%
. _ 0 0

CROSSDIAGS
— CROSSDIAG5 _

5| CROSSDIAGE .

RISA-3D Version 7.1.1
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CO.7 82" Bign Structure with 111' Pipe Mast Checked By:

; P—

Member Distributed Loads (BLC 6 : TIA/EIA Wind with Ice(+Z)) (Continued)

__Member Label Djﬁgétior]ﬁ itude gnitude e Start Locatlon ,% End Locatlon ft %

Member Distributed Loads (BLC 7 : TIA/EIA Wind (+Z))

Member Label Direction
CROSSDIAG1
"CROSSDIAEY
CROSSDIAG3 _
CROSSDIAGAL [F2:
CROSSDIAGS | 7 | 019

— HORZA11
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09008-CO.7 82" Sign Structure with 111' Pipe Mast Checked By,

Member Distributed Loads (BLC 7 : TIA/EIA Wind (+Z)) (Contmued!

_Member Label Dlrectlon _Start Maqmtude[klft deg
sl 046

Basic Load Cases

BLC BDescription Category X Gra...Y Grav...Z Gra... Joint_Point Distributed Area {Mem... Surfa,..
___Self Weight | __Non —
‘WeightehEquipment = . | -“Nohex

ce

' TiAlE]A'Wlnd *2)

Load Combinations

Description Solve  PD..SR..BLCFa... BLCFa,.. BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa...
TINEIA Wln ce an +X Dlrectl

3 | TIA/EIA Wind + Ice in +Z Direction Yes

AR TINEIN Wind in %7 Dirétion
5 TIA/EIA Wind + Ice in -Z' Direction Yes

RISA-3D Version 7.1.1 [ ARev (1) Calculations\Risa 3-D\82' Sign Structure.r3d] Page 11




Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 69009-CQ.7 82' Sign Structure with 111" Pipe Mast Checked By:

%
Load Combinations (Continued)

i Description Solve PD,,
7L TIAJEIATWind in-Z" Direction: i
Self Weight

SR.BLCFa.. BLCFa... BLCFa., BI CFa,, ‘BLCFa _BLCFa..BLCFa..BLCFa,,.
2 T b :

Envelope Member Section Forces
Mermber Sec Axiallk! e yShear[k] Ic zShear[k] lc Torque[k-ft] ic vy Mome.., Ic z-z Momen... le
CROSSDIAGT] 1 maq 634 |5 089 |1] 214 [6] 004 [6] 45
: 3 S D24 1014 4HEi 015 T AL 004 FAE - 495

9

.

6] 1
552 056t

i 13750
x_3.969

x| 3635 | 6
it 13,8852 507
3617 |

@03 a0 [ oo [

w o [ o | Slen el

004 |4 058 T4l 200 |3

51 | CROSSDIAGS
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CO.7 82" Sign Structure with 111' Pipe Mast Checked By:

Envelope Member Section Forces (Continued)

_——.Member Sec A’Fia,!wlj,w Jc_vyshearlk] Ic zShear[kl lc Torauelk-fl lc v-v Mome.. Ic z-z Momen
R R (482 a4 2020 0 6Tl ey 4 0041 6 ‘ =116

_|CROSSDIAGT|

ERE

Hmin 225183 2
max 0
i e95.961

B -.»003 Ae
_ _.003
3

054
223 | 5

A.,max_ 805 14

T min{T41 78 ] 6
1463 N3
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Company : Naftcomm
Designer : TJL :
Job Number : 09009-CQ.7 82' Sign Structure with 111’ Pipe Mast - Checked By:

e <5556 (16t -1126.° 37T 615 S R P
max,_5.598 | 4 | .12 : 16 6
in.-7.165"]16 " '-.08: :

Envelope Member Section Forces (Continued) _
Axiallk lc ySheark] lc zShearlk] lc Torquelk-ft] lc y-yv Mome.., l¢ z-z Momen... Ic
10 6 1

Member Sec
I < B 393 14| .032 5 | 4] .001

maxi
i
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Company : Natcomm Apr 30, 2009
Designer r TJL 2:01 PM
Job Number : 09002-CO.7 82" Sign Structure with 111' Pipe Mast Checked By:

Envelope Member Section Forces (Continued)
ember Sec

Axgj[_l lc_vShearkl lc =z Shearlk] Ic Torquelk-ft] Ic VVMome‘

A9 i AE 005 o002 ol 4343
4 | 001 |
St o
4 001
o R0z 2]

i
6

hax 194, 967
o lming 1807681 4

853 B4 L0 A O
17.869 | 6 | 4215
80134 ] 5

fo |_?;

kel

ax| 251,522
lin'|-275. 7441 %
(250,614
|min [-2261655]°
x| 249.705 |
it [-227.56 11

‘o -hm-h.c: i [ | [ oo |
i ] Rk el L8R =y
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Company : Natcomm Apr 30, 2008
Designer : TJL 2:01 PM
Job Number : 09009-CO.7 82' Sign Structure with 111' Pipe Mast Checked By:

Envelope Member Section Forces (Continued)
Member Sec Axal[k| lc yShearlk] ic =z Shearlk] lc Torquelk-ff] lc y-y Mome... lc z-z Momen... Ic
623061 6 5_208 4
4231076 L 415004

4 426 481 | 6
6426727 429506714
1. 8719 |4 | 331.858 | 6
(o300 i iash As [TAT

12,315 | 6 | 239.633 | 6
B0 o iR 8. (2 1] 74 16015 | AR DHEpAip2 AT

max 12 686 8 074
i 1255502 i
_max 12.637 | €

Gl

max 12. 537
L min | 25417
rqax _26.286
min|=13.9564
nj_ax_26.§66 2
i - 13054
mayx| 26.446 | 2 0
miniktS0saIEdT e
max| 26,525 | 2 | .074
max| 26
Smin [213:04

max| 30, 607 2

ma* ElgsE m2,
793676
(30448

1] 005 306 | 1
5 A F00E mﬁs%‘@ o8
1] .005 .408
woes%%m ‘02

005 (6| .306
005 ,_mmOz
0
sﬁ% )

9 (6] 0
LRIl
-.02
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Job Number : 02009-CO.7 82' Sign Structure with 111" Pipe Mast Checked By:

Envelope Member Section Forces {(Continued)

o |xlo R -h-cs|o>4=-cn4s o BN TN NI

= : E z = 5 S
Ao [l [Eloso i ou:'mﬁ;-mﬂ\jn-hrg%‘b_r;;sp@hﬁm
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Company : Natcomm Apr 30, 2009
Designer : TJL 201 PM -
Job Number : 09009-CO.7 82' Sign Structure with 111" Pipe Mast Checked By

Envelope Member Section Forces (Continued)

Member Sec Axiallk] le¢ vy Shearllkl lc leheark lc_Torguelk-fil lc y-v Mome.., le z-z Momen... lo
6

|l max 41667 14 |
i 42679156 -
max]| 41 637 .4 |

4  mingeAg, «.'%fow
347 —- 074
,. ~ *@“ﬁﬁ%‘i&* 074

-

EEE@ 61 6k
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CQ.7 82" Sign Structure with 111' Pipe Mast Checked By

Envelope Member Section Forces (Continued)

—_Axallkl ¢ vShea k_ 1] Icmvaome
min<{-49.904 |.4.| <074 106 | s 423060
50672 |61 0 SV 16 027 16 <
nin| -49.903 4 A0 |08 A Ao [ o E

. -.02

1| 214
R - 086

L min 2268316
max| 21.837. |
Limini-22ie35 e
" max 21 187

max 49089 K 085 72 513 4

- min|=465:365/06 | 103 6. 22635 |4 | 2048 |6 [E711 7296
max 490121 ] 94.411 4_1,
7% |min 4661134 6 -103 | 8 6 |53 78 B 106160
[ 2148 784

max| 338.785
in|2319.525].6 -
ax| 230.952] 4

hire|-213.239] 6
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Company : Natcorm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CO.7 82" Sign Structure with 111’ Pipe Mast Checked By:

Envelope Member Section Forces (Continued)

Member Sec Axiallk] . lc vy Shearki
1 ‘230 223 4 2»672 L

lc zS8hearlk] le Torquelk-ft] lc y-y Mome... lc z-z Momen...

b

o Mo (o oo —_C‘—x

P

R

)
=4
B

IS (oo [ oo [ oo |5 | oo o [

] lsEy
I fe} o
= i

Envelope Member Section Stresses

Member Sec Axiallksi]
CROSSDIAG1

y Shear... lc 2z Shear... lc y-Toplksi] Ic y-Bot[ksi] lc z-Topiksi] Ic z-Bot[ksi]
3.144 | 4| 3.859
[e8:425° 6 [F8543 |

Ic
5
5 -
5

Eed

=

535

#

sl o polo o oo o o

21_[cROSSDIAGH
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Company : Natcomm Apr 30, 2009
Designer : TJL 2

Job Number : 09009-CO.7 82" Sign Structure with 111’ Pipe Mast Checked By:

Envelope Member Section Stresses (Continued)
Member 2ar... Ic_z Shear... Ic v [keil Ic_y-Botlksll lc z-Toplksil lc z-Botlksil o

L6 06 A e TR e S 788 41531 4 S1008 6
4| 037

) T TR R "< i

5
W sm{r’ig"-zl 58812
CROSSDEAG4 max| 4.499
g SRR i
___Imax]| 4.505
R calin e
max 4.568 | 2 |
_ i
max| 4.574

61| 7ATES
616 1763 4] 143 ,
53 | A0E726061 137 11
43 61515 13| 829 (412283 | 5
15 3ilE843 6 (<1931 5| <08 | 4
226 | 3| 3,184 [ 6 2.302
84 | 6230226 131 -187 |4 [
36 |4 | 561 | 6] .766_|6 |
61| 6AESH36 (41619 |3 i

2 [5]2904 |3 3.445
994 31[k2:382l1514246 |
0

’mm

%@o

[

gﬁ—‘ oh e
i&& R
Z%:;o. R |

5] 2.915 | 113.404

o7 A1 805 a3 gEE
__[5[3.887 [1[17.872| 4
5110:836/ 4-15.861 4 | 42385

) 512915 [1]13.404| 4
274 111895 4 [ 31285

1
w0

6]16.096] 6 [13.404)
7 (41 {:805[4 1887
6[17.872
412241182
13.404
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 08008-CO.7 82' Sign Structure with 111' Pipe Mast Checked By:

Envelope Member Section Stresses (Continued)

Member Sec Axiallksi] lc vy Shear... Ic z Shear...

Q 0
ERlE o S da

1297 4 | 02
mir|=1.8347 - 6H-.096 |
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Envelope Member Section Stresses (Continued)
ember

Axjallksil e v Shear...
56 1767 <006

BT |
145
Hasli

@m@m?w@wgmﬁm”.

1,962 1411794 6] 2. 17
Et7046 [Eli862 4o 3761 32087 B
1517 [4]1.143 [6]2.486 |6  1.891 | 4
e A4856 (B 57 [ 41T 678 408016

"Aﬁmﬁmﬁm@#

00 | [0 o | [ | o3 e (B3 o el
- = = o =
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Job Number : 09009-CO.7 82' Sign Structure with 111' Pipe Mast Checked By:

Envelope Member Section Stresses (Continued)

Member Sec Axiallksi] Ic yShear... Ic z Shear... Ic y-Top[ksi] lc y-Bot[ksi] Ic z-Toplksi] lc z-Boflksi] Ic

14123506 [6]3.
2 A 1§§» 335116 L3 50600613 550 A -
6 504 [6[11.919 4

1485 |2 111 817
504 |6 | 9.867 |
51 01| 876

Bl EE iR 3687 4 [o1:889 |
217 _ 4609 | 6 ] 1.463 | ¢
218 B min 42051 4 s 474 4

T itmin A DA

_ A, 6 ‘
i 4800 i E2 870 106614
4_867 6 2345 495 -- 11,439 ‘
--E-

1
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Job Number : 09009-CO.7 82' Sign Structure with 111" Pipe Mast Checked By_

Envelope Member Section Stresses {(Continued)
M

ember Sec Axial KSI _ [c Shear... Ic_z Shear.,,,
6.938 | 2 | 055 |4] 009 ‘ .
07k 6@%55% 61]1-.024'1'5 ) 31! 19015

lc

-Toplksil lc v-Boflksil lc z-Toplksi] lc z—Bot_ksy __lc

4162116
e e 621 §§4§;
315 4 1216@5 6

e

L

%o
-

,aﬁ&@ EoE o

g ?@*”@"’“ 1%%@“‘5
315 \4|1216 _6

R
315 1411, 216 6
15.161/41.216

max 11 131
Min: s 10:865

max 11 142
min 2 101865].

~max[11.165 055 |6 . 315 141 1.216
e D864 A 055 L4l 0oL A 5150 [ Fy ‘216§€w
_imax| 11.176
MR 10 863
max. 6.696
i 6590 )
X; 6.685 | .
Hin: 26591 6.5 -.05
ax ,6;@?&“.,. _

TR c-62&5<92’& s
max 6 651

RISA-3D Version 7.1.1 [\ Rev (1 Calculations\Risa 3-D\82' Sign Structure.r3d]



Company : Natcomm Apr 30, 2009
Designer ¢ TJL 2:01 PM
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Envelope Member Section Stresses (Continued)

Member Sec . Axiallksi] lc y Shear... lc z Shear... lc v—ToD[ksil| Ic y-Botlksi] lc z-Toplksi] le z-Bot{ksi] lc
1 p
‘" 144% VL

,,,,,

1 52.1." 0%
T (21697 A= 403
11216 6

-, 6

%ﬁ"‘aﬁ 4
. 5
A6 FETo 2

0
411216 161 1.

411621 6.
6 [~1621: 48 .1
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM

Job Number : 09009-CO.7 82' Sign Sftructure with 111' Pipe Mast Checked By,

Envelope Member Section Stresses (Continued)

Mermber Sec Axiallksi] Ic Shearg
Ty 7oyl 8 : e

lc yv-Top kSI ]c

-Botlksil lc z-Taplksi] ic_z-B t_kS| e
B2 AR A

0557470097 2
111 16] .047 |
i Flie} i

i1
qu 1
iR
max

‘1%1 756
max[11.572
‘min EEI50E
11.5
Tiin A EBT
TR m X 12~<499 n T

034 1| 315 14 ) 174

Bl 216
0_11
0E L AHE

max| 11 494 6 (

ESA2 A [ -
max|11.505] 6 B 41 -00 .315 4 1216
min 11584254 15055 | 0 3156 2121
Max 11516 6

max 12 143 ‘
max 12 154
mini=12:396|
max| 12,166
‘min=12.396|"
max|12.177
SfmincEfZ 39574
max 12 188

s gd5 6:
- max‘4 929 4
min [ -57446 15
4

_— e — e s ———,
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Envelope Member Section Stresses (Continued)

Member Sec Axiallksil lc yShear... Ic z Shear... lc y-Toplksi] Ic y-Botlksi] lc z-Toplksi] Ic z-Botlksi] Ig
max| 6.015 { 4 | .055 14| .0 ‘

SE B T R AR

_3 ___Imax 6-,094 d | 1 1] 42 1411621 56

| iln-5.7860 64 -0 A 0w | L4y i e 10

max .00z . 1216 |6 | 1174 | 1| -077 | 4

i 34 dy SRR E 0T R AT A

S

o oo oo [os o lov o

o> (o

axi 4337 | 4 | |
MIRE3 778 6] =

e Lhbibhoeptah

@L@h@h@
1 1 o fah, FfRY

T 017 5 Looz o it rde e i1 730 4 TR060 4
1021 512103 |411.608 |6] 313 16
MmN 0] A ”“*Clﬁ%m&é e e0s el 21034 318 a4

m; L _ 29 14| 1 16| 326 6
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Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CO.7 82' Sign Structure with 111" Pipe Mast Checked By:

Sec

Envelope Member Section Stresses (Continued)
Axiallksi

Envelope Joint Reactions

Joint X [K] Ic Y 1K} lo  MX[kff] le MYJkft] Ic MZ [k-ft] Ic

lc X Rotation... Ic Y Rotation.., lc Z Rotation ...
4 [3.601e-3[
1123556563
4 4.216e-3

192e-

e

4 6.351e-
6 07Baa6 |3 571634
4 7.2950.3] 4 1709e-3 1
BT 258 30162 ;
662863@4
267547636 |24.027¢
7.592¢-3| 4 [1.928e-3| 4
45360285583 2
4 17.759e-3| 4 |4.607e-3
e [CA65863 6/ 4576635
4 |8.783¢-3
D R
1648 4 9736e-3u 1 16.004e-3
5 o503 6 150086
1 4 1081e-2

267D e Bk
4 11.204e-2 744 9. 027e-4

6=1.181c 26" 7 571c 13938320
4 [1.312e-2
(e 1318
1235§e-2
]

21 4 6574e3_ 4
s

RISA-3D Version 7.1.1 A AL ARev (1)\Calculat10ns\Rlsa 382! Slgn Structure.r3d]



Company : Natcomm Apr 30, 2009
Designer : TJL 2:01 PM
Job Number : 09009-CO.7 82" 8ign Sfructure with 111" Pipe Mast Checked By:

Envelope Joint Displacements (Continued)

Joinf X [in] le ¥ [in] Ig Z [in] lc X Rotafion... Ic Y Rotation... Ic Z Rotation ... lc
21

] g.361e-3112 22:0666:
4 8314e-4 3 |2.275¢
9168 8Be 31T 2D 1936
2|4 18353e-3| 6
2156021 08622 i
‘} 4.2e3 | 6
B aE1i086e2]
4 18.314e-3
6 HEe T ieE2r
4.411e-3
o e
3

- L= 1S 6 ‘1526“5 2
ﬁm

566 6 1,
208 1411

1N 1N

27

21h [0 o]

5 607640
6.141e-5] 4

8762/ 8 -2 37765, 2 1.1516-3] 2 |
1557e-2| 4 1654e—5 3.725e-5| 4

RISA-3D Version 7.1.1 AV ALARev (T Calculations\Risa 3-D\82' Sign Structure.r3d] Page 30



Company
Pesigner

Job Number :

: Natcomm

T
08009-CO.7

82' Sign Sfructure with 111" Pipe Mast

Apr 30, 2009
2:01 PM
Checked By:

Envelope Joint Displacements {Continued)

_ Joint __ i

X Iinl

Ic

it 026 7 T

lc__X Rotation...

61 5446-2[

Ic YRotatlon ]

[ 1006 |2

671192962

[3.297¢-2

11.883e-2| 4

%&2836- e f e N

6.0876-3

be

12.689%-3]

3.452¢-5] 4

[sebe2re”

7.76e-4

FE

T1a3e2

gg@"\:’ffm- e

25
i

- 1i55%6.3 2

4.833e-3

[E3E2:

bl

1.05e-3 )

Envelope AISC ASD Steel Code Checks

8.893e-6

1.577e-5

]

|22.7576-5]

1.832e-5

&A@Aﬁh&h&héhﬁ&ﬁh”

N |y I | [\J‘;m Ko Ry

*|-1.5666:5] 2" |5 31cd

5319565072 | -1 706362

Member

Shape

Code Check

Log[ft]

Ic Shear Check Locfff] ...

CROSS.|

LoX5X5

1LBX5X5

L5X5X5

- LBXEX5 i

SS.1L.3.5X3.5X5]

.099
L 166HE

: 15 207

Ic Fa..Ft[....Fb
8

TR

B A I
4

0 N S 1 S [

267 [-WITS: TWITE:

WT4

WT6X1 5

TS BWATEXA5 .| o

RISA-3D Version 7.1.1

[JA. VL ARev (1)\Calculations\Risa 3-D\82' Sign Structure.r3d]



Apr 30, 2009

Company : Natcomm

Designer : TJL 2:01 PM

Job Number : 09009-CQ.7 82' Sign Structure with 111' Pipe Mast Checked By:
Envelope AISC ASD Steel Code Checks (Continued)

Ic Fa..

4 i

Loc[ff] lc Shear Check Locl[ft] ...

Code Check

Member Shape

SN

T WTeX15 |
WT6X15
42 %Wm%wmxas T
4 LWzl MNTEXIE

Mast H§S,!§>§9-5 .
B Horz 12 THEXAXE |

[\ \LRev (1)\Calculations\Risa 3-D\82' Sign Structure.r3d] Page 32
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Company : Natcomm Apr 30, 2009
Designer 2:05 PM

Job Number : 09009-CO.7 82" Sign Structure with 111° Pipe Mast Checked By:
e S BV Sc Signotucwrewith 111 FipeMast  Checked By
—Joint Reactions .
LC Joint Labe! MY [k-ft] MZ [k-ft]

1=104.462
[ 55560
104,356

et
e e ——

RISA-3D Version 7.1.1 [J\ALLLARev (1)Calculations\Risa 3-DA82' Sign Structure.r3d] Page 33



Company : Natcomm Apr 30, 2002
L 2:05 PM

Designer TJ :
Job Number : 09009-CO.7 82' Sign Structure with 111’ Pipe Mast Checked By:
Joint Reactions
LC Joint Label X 1Kl Y K Z1K MX [k-ft] MY [k-ft] MZ [k-it]
-137.552 |
3T
. | 165.78
T = S e Tiota 361978 44,309 |
tﬁ 2 COG {fty: X 9.304 | Y:50.749

RISA-3D Version 7.1.1 [FL AL Rev (1)Calculations\Risa 3-D\82' Sign Structure.r3d) Page 34



Apr 30, 2009

Company : Natcomm
Designer : TJL 2:06 PM
Job Number : 09009-CO.7 82' Sign Structure with 111’ Pipe Mast Checked By:

Joint Reactions _
LC Joint Label XK Y [K] Z [K] MX [k-ft] MY [I_( -ff] MZ [k-ft]
1 BOTLEG1 4489 | -194.311 16 688 | -496.285
L BOTMAST 20— 2 A41292 Tl 80.089
BOTLEG2 _ -190. 028 -20.728 , -592 986 B
T Totals: R [ 756882 39:987 |7
COG (ft): X: 7. 355 | Y:51.774 | Z2:1.076

RISA-3D Version 7.1.1 [JA\ACARev (1)\Calculations\Risa 3-D\82' Sign Structure.r3d] Page 35



Company : Natcomm Apr 30, 2009
Designer  : TJL 2:07 PM
Job Number : 09009-CO.7 82' Sign Sfructure with 111" Pipe Mast Checked By

Joint Reactions

LC Joint Label X k] Y [k} Z [k} MX [k=ft] MY Tk-ff] MZ [k-t]
-5 121 %@-225744_ _-19.0¢ 31 067 __

— e -,,,,_

RISA-3D Version 7.1.1 [\ A Rev (1)\Calculations\Risa 3-D\82' Sign Structure.r3d] ' Page 36



Company : Natcomm Apr 30, 2009

Designer : TJL 2:08 PM
Job Number : 08009-CO.7 82" Sign Structure with 111' Pipe Mast Checked By:

Joint Reactions

LC Joint | abel X k] Y [K] Z K] MX Tk-t] MY [k-ft] MZ [k-ft]
490.285

: e ST o [oe s8R
COG (ft): 7. Y:51.774 | Z:1.076

RISA-3D Version 7.1.1 AL LORev (1\Calculations\Risa 3-D\82' Sign Structure.r3d)] Page 37




Company : Natcomm Apr 30, 2009
2:09 PM

Designer : TJL
Job Number : 09009-COQ.7 82' Sign Structure with 111" Pipe Mast CheckedBy:__
Joint Reactions
LC Joint Label X [K] Y [K] Z[K] MX [k-it] MY [k-ft} MZ [k-ft}
BOTLEGT _ 19061 T 550505 | 171 | 32208
BOTMAST. C2.0960  I000D4 o048 [ e 727 F
662857 079 26_-953,%%3

RISA-3D Version 7.1.1 [ AORev (TECalculations\Risa 3-DV82' Sign Structure.r3d] Page 38



Solution: Envelape

rOPMAST

T MOBILE

BEOTIEGT

Code Check

No Calc
>1.0
90-1.0
75-90
50-~75
0.-.50

PBOTMAST 80T EG2
Reaction units are k and k-t
Natcomm 82' Sign Structure with 111" Pipe Mast
TJL
09009-CO.7

Unity Check

Apr 30, 2009 at 2:09 PM

82' Sign Structure.rad




Loads: LC 1, TIAEIA Wind + Ice in +X Direction

_MOBILE

Natcomm
TJL
02009-CO.7

82' Sign Structure with 111° Pipe Mast

LC #1 Loads

Apr 30, 2009 at 2:02 PM

82' Sign Structure.r3d




*ropmasT
*r_MOBILE

OPPLT2
C1

193.7

Resuits for LC 1, TIA/EIA Wind + Ice in +X Direction

Reaction units are k and k-ft

Natcomm

TJL

09009-CO.7

82' Sign Structure with 111' Pipe Mast

LC #1 Reactions and Deflected Shape

Apr 30, 2009 at 2:05 PM -

82' Sign Structure.r3d




Y
079K
-1.67
2,803k

& MOBILE

Loads: LC 2, TIAJEIA Wind in +X Direction

Natcomm 82' Sign Structure with 111" Pipe Mast

TJL Apr 30, 2009 at 2:02 PM

09009-CO.7 LC #2 Loads 82" Sign Structure.r3d




Results for LC 2, TIA/EIA Wind in +X Birection
Reaction units are k and k-ft

rOPMAST
*T_MOBILE

165.8

Natcomm

TJL

08009-CO.7

82' Sign Structure with 111' Pipe Mast

LC #2 Reactions and Deflected Shape

Apr 30, 2009 at 2:05 PM

82' Sign Structure.r3d




Loads: LC 3, TIA/EIA Wind + ice in +Z Direction

-2.382k .068k/ft

2457k
EMAST

NBILE

BAOk/ft

Natcomm

TJL

09009-CO.7

82' Sign Structure with 111" Pipe Mast

LC #3 Loads

Apr 30, 2008 at 2:03 PM

§2' Sign Structure.r3d




7 X TOPMAST

*r_MOBILE

S[OPLEG1
33
*c3
% CKET
STOPLEG2
24

% CKET2

441.2
Results for LC 3, TIA/EIA Wind + lce in +Z Direction
Reaction units are k and k-ft
Natcomm 82' Sign Structure with 111' Pipe Mast
TJL Apr 30, 2009 at 2:06 PM
09009-CO.7 LC #3 Reactions and Deflected Shape 82" Sign Structure.r3d




Loads: LC 4, TIA/EIA Wind in +Z Direciion

RN

LRRRRNN

LR AALAL AL LS S

Natcomm

TJL

09009-CO.7

82' Sign Structure with 111' Pipe Mast

LC #4 Loads

Apr 30, 2009 at 2:03 PM

82' Sign Sfructure.rad




é\
OPMAST

z X
*T_MOBILE
STOPLEGT
53
%3
CKET
é) TOPLEG2
X

% CKET2

%
."f?oppurz

4917
Results for LC 4, TIA/EIA Wind in +Z Direction
Reaction units are k and k-fi
Natcomm 82' Sign Structure with 111" Pipe Mast

TJL

09009-CO.7 LC #4 Reactions and Deflected Shape

Apr 30, 2009 at 2:06 PM

82' Sign Structure.rad




' MOBILE

BOTLEG2
l.oads: LC 5, TIA/EIA Wind + lce in -Z* Direction

Natcomm 82' Sign Structure with 111' Pipe Mast

TJL Apr 30, 2009 at 2:03 PM

09009-CO.7 LC #5 Loads 82" Sign Structure.r3d




*TOPMAST
*r MOBILE

JOPLEGT
'§§3 *c3

Results for LC 5, TIA/EIA Wind + lce in -Z' Direction

Reaction units are k and k-ft

Natcomm

TJL

09008-CO.7

82' Sign Structure with 111" Pipe Mast

Apr 30, 2009 at 2:08 PM

82' Sign Structure.r3d

LC #5 Reactions and Deflected Shape




Loads: LC 6, TIAEIA Wind in -Z' Direction
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Results for LC 6, TIA/EIA Wind in -
Reaction units are k and k-ft

Z' Direction

*TOPMAST
*r_MOBILE

PLEG1
:5 *cs

Natcomm

TJL

09009-CO.7

82' Sign Structure with 111" Pipe Mast

LC #6 Reactions and Deflected Shape

Apr 30, 2009 at 2:08 PM

82" Sign Structure.r3d




Column: Mast4

Shape: HS$S518X0.5 -12.362 at 0 it .
Material: A500 Gr.42 Dz in
Length: 27 ft -.044 at 0 ft

I Joint:  FC3 Dy in

JJoint: TOPMAST -.054 at 27 ft
LC 6: TIA/EIA Wind in -Z' Directipn

Code Check: 0.286 (bending)
Report Based On 97 Sections -22.298 at 27 ft

454 at0ft 4,788 at 0 ft

Vy

k-ft

-94.731 at O ft

10387 at O ft
ksi
A77 at0 1t
fa ksi
ksi
-10.387 at 0 ft
AISC ASD 9th Ed. Code Check
Max Bending Check 0.286 Max Shear Check 0.017 (s)
Locaticn 0 ft Location 0ft
Equation H1-2 Max Defl Ratio L/33
Compact
Allowables Increase: 1.333
Fy 42 ksi Y-Y Z-Z
Fa 28.518 ksi Cm .85 6
Ft 33.592 ksi Lb 241t 24
Fby 36.951 ksi KL/r 46.43 46.43
Fbz 36.951 ksi Sway No No
Fvy 22.3%4 ksi
Fyz 22304 ksi L Comp Flange 24 ft

Cb 175 Torgue Length  NC
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&3 K BIRATord FE Brandend, (T 46405

TR0l ABANENY wisatatr i

Subject:

TC.O MM Location:
_ ECONSIALTIHG: EHAIREERS

Rev. 1: 4/30/09

ANCHOR BOLT AND BASEPLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08136. CO15

Input Data:

Tower Reactions:
Overferning Moment =
Shear Force =

Axial Force =

Anchor Bolt Data:

Use ASTM AB15 Grade 75
Number of Anchor Bolts =
Diameter of Bolt Circle =
Bolt "Coflumn" Distance =
Bolt Ultimate Strenght =
Bolt Yeild Strenght =

Bolt Modulus =

Diameter of Anchor Bolts =

Threads per Inch =

Base Plate Data:

Use ASTM A572 Moed 50
Plate Yield Strength =
Base Plate Thickness =
Base Plate Diameter =

Outer Pole Diameter =

5.0 - Anchor Bolt and Base Plate

OM ;= 92-ft-kips
Shear := 3-kips

Axial := 465 kips

N:=10

Dpyg = 24+in
= 3in

F = 100-ksi
Fy = 75 -ksi

E := 29000-ksi
D:= 1.75.n

n:=4

Fypp = 50-ksi
tpp = 2.01in

Dy = 30-n

P

D = 1&in

pole *

Page 5.0-1

{Input From Risa-3D LC #8)
{Input From Risa-3D LC #8)

{Input From Risa-3D LC #6}




Subject: ANCHOR BOLT AND BASEPLATE MAST

Location: Cromwell, CT

Prepared by: T.J.L.. Checked by: C.F.C.
Rev. 1: 4/30/09 Job No. 08136. CO15

Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

i . Opc .
Radius of Bolt Circle =: Ry 1= - = 12-in
Distance to Bolts = i=1.N
d.:={0«2 i d, = 7.05 d. = -7.05.
= — -T\'-ﬁ q = 7.05n g = —7-05in
d & Rpg-sin(6) d, = 11.41in ds = ~11.41in
d3=11.41-|n d8=—11.41-1n
d4 = 7.05:in dg = -7.05-in
d5 = 0.00-in d10 =-0.00-in
Critical Distances For Bending in Plate:
D
— __ “pole .
Outer Pole Radius = Rpole = —— =9.in
Moment Arms of Bolts about Neutral Axis = MA[ = if(di 2 Rpgle-d; = Rpgles Oin)
MA1 = 0.00-in MA6 =0.00-in
MA2 =2.41in MA7 =0.00-in
MA3 =2.41n i\.‘IA8 =0.00-in
MA4 = 0.00-in MA9 =0.00n
I'\n‘IA5 = 0.00-in MA1 0” 0.00-in

Effective Width of Baseplate for Bending =

5.0 - Anchor Bolt and Base Plate Page 5.0-2




ANCHOR BOLT AND BASEPLATE MAST

Subject:
Location: Cromwell, CT
o _ Prepared by: T.J.L. Checked by: C.F.C.
gy R3GARSAENY oAl arg e Rev. 1: 4/30/09 Job No. 08136. CO15

6373 Rieaford £, Brnerd CT dedas’

Anchor Bolt Analysis:

Calculated Anchor Bolt Properties:

Pelar Moment of Inertia =

Gross Area of Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Anchor Bolt Tension Forge:

Maximum Tensile Force =

Allowable Tensile Force =

Bolt Tension % of Capacity =

Condition1 =

Check Anchor Bolt Bending Stress:

Maximum Bending Moment =

Maximum Bending Stress =

Allowable Bending Stress =

5.0 - Anchor Bolt and Base Plate

A= T.0% = 2.405n°
97 4
i 0.9743-in 2 2
Agi= 7D~ J 1.782in
2- 1A
N
Dn = = 1.506-in
Jr
Dn
r:=-—— =0.377-in
4
W-Dns 3
8, = = (.336-In
X 32
Roc  Auial )
Thax = OM-——I—— NS 64.9-Kips
p
X (1.333 increase
TALL.Gross = 1'333'(0'33""\9Fu),= 105.8-kips aliowed per TIA/EIA)
i (1.233 increase
TalL Net™= 1.333-(0.60-An-Fy) = 106.912-kips allowed per TIA/EIA)
TMax
— = 0.B07 Bolts are "upset bolts". Use net area per AISC
TALL Net
T
Max
Condition ;= it —— < 1.00,"0K" ,"Overstressed"
TALL.Net
wdition = "OK”

Shear .
M, := 3 -I = 0.075-ft-kips

M)(
fi == — = 2.7-ksi
bx
SX
) {1.333 increase
Fpx = 1.333-0.6-F = 60-ksi allowed per TIA/EIA)

Page 5.0-3




Subject:

“"COMME Location:
CONSULTING ENGIREERS &

EeteEARAGEaD  EpeE AT RERY ittt .
AL st Rev. 1: 4/30/09

ANCHOR BOLT AND BASEPLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08136. CO15

Check Combined Stress Requirement:

Per ASCE Manual 72: "If the clearance between the base
plate and concrete does not exceed two times the bolt
diameter a bending stress analysis of the bolts is NOT
normally required.

Check Anchor Bolt Compression/Combined Stress:

Maximum Compressive Force =

Maximum Compressive Stress =

Allowable Compressive Stress =

Combined Stress % of Capacity =

Condition 2 =

5.0 - Anchor Bolt and Base Plate

Ii= ll if 1>2D, =0:in

0 otherwise

be == be if 1> 2‘Dn = 0-ksi
0 otherwise
bc  Axial
Cpax = OM- + =-28.1-kips
|p N
ChMax .
= =—15.8-ksi
An
K:= 0.85
Cc =
Kl 2
1 r F
- Fy
2'Cc2 K- ,
Fg:= 3 if - £C, =45ksi
K K-
3 —
5 r r
3" 8, 3
c 8-C,
12—7r2-E K-
— i — >
2
K-l
23.(_)
r
Fg:=1.333-F, = 60-ksi (1.333 increase
allowed per TIA/EIA}
fa fox
— + — | =-0.263
Fa bx
fa f
Condition2 := if — + — < 1.00,"0K" ,"Overstressed"
a bx

Condition2 = K"

Page 5.0-4




Subject:
TEOMME Location:
g i ] CONSULTING ENGIRERAS 7
v W ooy eoret o Rev. 1: 4/30/09

£33 R Biznford £4, B, €7 2565

ANCHOR BOLT AND BASEPLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08136. CO15

Base Plate Analysis:

Force from Bolts =

Maximum Bending Siress in Plate =

Allowable Bending Sfress in Plate =

Plate Bending Stresse % of Capacity =

Condition3 =

5.0 - Anchor Bolt and Base Plate

fbp

6-C.-MA.
[

Ei: (Wefr thpz)

C, = 57.3-kips Cg = 35.7kips

C, = 64.0-kips €, =20.0:kips

C, - 64.0-kips Cg = 29.0-kips

C, - 57.3-kips Cq = 35.7-kips

C, = 46.5-kips €, = 46.5kips
= 21.4-ksi

Fpp = 1.33-0.75-Fy,,, = 49.9-ksi

fbp

— =043
Fbp

f
Condition3 := {Fb—p < 1.00,"0k" ,"Overstressed"]

Coridition3 = "OK!

Page 5.0-5

bp




o Subject:

z

pebbEAMARLAD T 2T AR MEN Y i et
£33 W Biznford S BRILofs ET. 06105 1

g Location:

Rev. 1: 4/30/09

FLANGE BOLTS AND PLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 09009. CO7

ndiPlate Analysis:

Input Data:

Tower Reactions:
Overturning Moment =
Shear Force =

Axial Force =

Ftange Bolt Data:
Use ASTM A325

Number of Flange Balts =
Diameter of Bolt Circle =
Bolt "Column" Distance =
Bolt Ultimate Strenght =
Bolt Yield Strenght =
Bolt Modulus =

Diameter of Flange Bolts =

Threads per Inch =

Plate Data;

Use ASTM A572 Mod 50
Plate Yield Strength =

Plate Thickness =

Plate Diameter =

Quter Pole Diameter =

5.1 - Flange Belis and Plate Mast.xmcd.xmcd

OM := 95.0-ft-kips
Shear := 5.0-kips

Axial := 4.5-kips

N:= 20

Dpe == 21.04in
l:=.1256.in

F, - 120-ksi
Fy = 92.ksi

E := 29000-ksi
D:=1.00:in

n:=28

Fybp = 50-ksi
tpp = 1.25+in
Dbp = 24.00-in

D = 18.00-in

pole *

Page 5.1-1

{Input From Risa-3D L.C #6)
(Input From Risa-30 LC #6)

(Input From Risa-3D LC #8)




Subject:

C 3 M ME

SNSULTIHG. ﬂﬂiﬂ{llﬂ(iﬁ

FRRAAMRENE ol ASERENY wicatangitim
43k W BizafDd fit Brsnony, CF. 6105

Location:

Rev. 1: 4/30/09

FLANGE BOLTS AND PLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 09009. CC7

Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts =

Critical Distances For Bending in Plate:

Quter Pole Radius =

Moment Arms of Bolts about Neutral Axis =

Effective Width of plate for Bending =

5.1 - Flange Bolts and Plate Mast.xmecd.xmed

i
di = |6« 2-1\'~(EJ

d ¢ Rp-sin(8)

I3'pole

Roole = = 9in

MA, = if(cli 2 Rygles

di - Rpole’

cl,I = 3.24-in
d2 =8.17-in

d3 = B.49:in
d 4= 9.89.in

d5 = 10.50:in

Oin)
MA1 =0.00-in
MA2 =0.00-in
MAS =0.00-in

MA4 =0.99-in

M}f\5 =1.50-in

Page 5.1-2

d6 = 9.99.in

d7 = 8.49-in
d8 =B6.17.n

d9 = 3.24-in

dw: 0.00+in

MAG =0.99-in
MA7 =0.00-in
MAB = 0.00-in

MA9 =0.00-in

MA10 =0.00-in




Subject:

"0 MME Location:
_ CONSULTING ENGINIERS S

ARG R e
GIL K, PRE Fi B nrg oY o

e Rev. 1: 4/30/09

FLANGE BOLTS AND PLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 09009. CO7

Flange Bolt Analysis:

Calculated Flange Bolt Properties:

Polar Moment of Inertia =
Gross Area of Bolt.=

Net Area of Bolt =
Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Flange Bolt Tension Force:

Mzximum Tensile Force =

Allowable Tensile Forge =

Bolt Tension % of Capacity =

Condition] =

Check Flanae Bolt Bending Stress:

Maximum Bending Moment =

Maximum Bending Stress =

Allowable Bending Stress =

5.1 - Flange Bolts and Plate Mast.xmecd.xmcd

Iy = Z(di)2= 1102.5in°
i

™ 2 .2
Ag = Z-D = 0.785:in
N2
™ 0.9743-in L2
Ani= {0~ = 0.606-n
2- 1A
J An
Dy = =0.878-in
J
D,
1i=— =0.22-in
4
1\'-Dn3 3
8y = = 0.066-in
Roe  Axial ,
TMax = OMT - = 106k|p$

(1.333 increase

TALL Gross = 1:333(0.33-A¢ F) = 41.5-kips allowed per TIA/EIA)

TMax
— = 0.256 Bolts are "upset bolts". Use net area per AISC
TALL.Gross
» . TMax
Conditiont := i < 1.00,"0K" , "Oversiressed"”
TALL. Gross

Shear -3 ..
Mx:=( N ]-|=2.604x10 -ft-kips

My

fi, == — = 0.5-ksi
bix
S,

. {1.333 increase
Fox = 1-333'0-6'Fy = 73.6-ksi allowed per TIA/EIA)

Page 5.1-3
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Subject:

¥ Location:

Rev. 1: 4/30/09

FLANGE BOLTS AND PLATE MAST

Cromwell, CT

Prepared by: T.JL. Checked by: C.F.C.
Job No. 09009. CC7

Check Combined Stress Requirement:

Per ASCE Manual 72: "If the clearance between the base
plate and concrete does not exceed two times the bolt
diameter a bending stress analysis of the bolts is NOT

normally required.

Check Flange Bolt Compression/Combined Stress:

Maximum Compressive Force =

Maximum Compressive Stress =

Allowable Compressive Stress =

Combined Stress % of Capacity =

Condition 2 =

5.1 - Flange Belts and Plate Mast.xmed.xmcd

= if 1>2.D, =0in
0 otherwise

fioy 1= |be if 1>2.D, =0ksi

0 otherwise

=] .
be  Axial
Cpax == OM-—— + —— = 11.1-kips
Ip N

CMax .

fg= = 18.3-ksi
n
K= 0.65

K 2
r
1- 5 -Fy
2Ce K
Fq= if —=<C, =552ksi
3 r
Ki K
3| = bl
5 + rj o \r
3 8.C, 8. Cc3
12—n2oE Kl
—_— if >C
2 3
K-l
23{_)
r
Fg = 1.333-F, = 73.6-ksi (1.333 increase
allowed per TIA/EIA)
fa fox
— +—|=0.249
Fa  Fux
fa fox
Condition2 := iff — + — < 1.00,"0K" ,"Overstressed"
a Fbx
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Subject:

Location:

Rev. 1: 4/30/09

FLANGE BOLTS AND PLATE MAST

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 09009. CO7

Plate Analysis:

Force from Bolis =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stresse % of Capacity =

Condition3 =

5.1 - Flange Bolts and Plate Mast.xmcd.xmed

OMd; | axial
C.:= A ek
t Ip N
€, = 3.6-kips 06 =10.6-kips
02 = 6.6-kips CT = 8.0-kips
C:3 = 8.0-kips 08 =6.6-kips
C, = 10.6-kips Cq = 3.6-kips
05 =11.1-kips C,10 = 0.2.kips
B Ci-MAi
= = 11.3-ksi

Fy

fi
by
Condition3 = J{T:i < 1.00,"0k" ,"Overstressed"

bp

Page 5.1-5
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Rev. 1: 04/30/09

ANCHOR BOLT AND BASE PLATE
ANALYSIS

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08136.C0.15

Input Data:

Tower Reactions;
Overturning Moment =
Shear Force =

Axial Force =

Anchor Bolt Data:
Use ASTM A36
Number of Anchor Bolts =
Bolt Uitimate Strenght =
Balt Yeild Strenght =
Bolt Modulus =
Diameter of Anchor Bolts =

Threads per inch =

Base Plate Data:
Use ASTM 36
Plate Yield Strength =

Base Plate Thickness =

5.2 - Ancher Bolt and Base Plate

OM:= 666-ft-kips
Shear := 24-kips

Axial = ~224-kips

N:=20

F, = 100-ksi
Fy = 75-ksi

E := 29000-ksi
Dy = 1.5in
nb =4

Fybp = 36-ksi
tbp =1.5in

Page 5.2-1

{Input From Risa-3D LC #4)
{Input From Risa-3D L.C #4)

{Input From Risa-3DLC #4)

(User Input}
{User Input}
{User Input}
{User Input)
{User Input)

{User input)

{User Input)

{User input)




‘ Subject. ANCHOR BOLT AND BASE PLATE
E ANALYSIS
. EOM M Location: Cromwell, CT
1 lconsuurine enoIwRERS &

" o Prepared by: T.J.L. Checked by: C.F.C.
peiARALID  PERARALY wstkig i Rev. 1: 04/30/09 Job No. 08136.C0.15

632 K. BrEfTato SEBmIHe, 7. 064050

Geometric Layout Data:

Distance from Bolts io Centiroid of Pole:

dy = 17.125in (User Input)
dg = 11.25in (User Input)
dy :=4.9375in (User Input)
Number of Bolts at Distance:
Ny=12
N2 =
N3 =4
Critical Distances For Bending in Plate:
ma, = 4.25in (User Input)
Effeciive Width of Baseplate for Bending = Bggi= 42in (User Input)
€ O @] e} @] O
4.8%00
3] : =" O
17.1250
11.2500 o O
4.9%75
426000
O O
O | O
O O @] O @] e}

ANCHOR BOLT AND PLATE GEOMETRY

5.2 - Anchor Bolt and Base Plate Page 5.2-2
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Subject:

Location:

Rev. 1: 04/30/09

ANCHOR BOLT AND BASE PLATE
ANALYSIS

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08136.C0.15

Base Plate Analysis:

Length of Base Plate =

“Width of Base Plate =

Length of Stress Distribution =

Distance from NA to Bolis in Tension =

Modular Ratio =

Area of Steel in Tension Zone =

Eccentricity =

Compression Force =

Uplift Force =

Bearing Force on Grout =

Total Uplift Force =

Applied Bending Stress in Plate =

5.2 - Anchor Belt and Base Plate

16,9688 21.0000
f Y

D= 42in
B = 42in
Y= 21in
f:=17in

E

]
n;= =020
57 fE,
Ag=T7.5in
6n-A .

Kq:= = 0.820ft

42,0000
D

8=

OM )
Pg=—— =431-kips
e

D 3
Ky + Koo f = K BY 4 —DY2 — ¥
1 15 1 2
= 18.546-in

3V 4Ky — Ky — Ky
.+._.._..._.
1Y - K5 - Ky

D Y R
2 3 .
Pi=—Pg o v = B3-kips
— ——+f
2 3
(Pc+Py) .
9= Z'T = 1120psi
Axial .
Fr=P; -6 = 130-kips
6-(F-ma1)
fppi= — " = 35.18ksi
Beﬁ‘tbp

Page 5.2-3




Subject:

ANCHOR BOLT AND BASE PLATE
ANALYSIS

Location: Cromwell, CT
— - ‘ o Prepared by: T.J.L. Checked by: C.F.C.
'“””@?ﬂmmwfﬁﬁﬁgﬁ%?%ﬁ‘“ Rev. 1: 04/30/02 Job No. 08136.C0O.15

Allowable Bending Stress in Plate = Fbp = ‘[.33-0.75-Fybp = 35,9-ksi

fbp
Plate Bending Stress % of Capacity = — =10,98
. fbp
Check Plate Bending Stress Plate_Bending_Siress := i < 1.00,"0k" , "Overstressed”
bp
Platé_Bending_Stress = Ok
Allowable Bearing Capacity of Grout = @)1= 3000-psi

Bearing Percent of Capacity = C¢

— =037

Call

Grout_Bearing_Capicity := if(o-a" > 04, "OK" ,"NG")

: Gmut_Béaring__Cap_icith OK

5.2 - Anchor Bolt and Base Plate Page 5.2-4
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MM S Location:

Rev. 1: 04/30/09

ANCHOR BOLT AND BASE PLATE
ANALYSIS

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08136.C0O.15

Anchor Bolt Analysis:

Calculated Anchor Boit Properties:

Polar Moiment of lnertia =

Gross Area of Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Anchor Bolt Tension Force:

Maximum Tensile Force =

Allowable Tensile Force (Gross Area) =

Allowable Tensile Force (Net Area) =

Bolt Tension % of Capacity =

Conditioni =

5.2 - Anchor Bolt and Base Plate

Iy = I:(d.] )2.N1 + (c12)2-N2 + (da)z-Na] = 4123n°

™ 2 .2
Agi=-Dp = 1.767in
B 0.9743.in\2 2
- [Db - J =1.24-in
=4
D, = =1.256 in
n ﬁ
Dy
r=—=0.314in
‘I\’-Dn3
Sy = —55— = 0.195in
Pt Axial
TMEX:= “é*" - ""*N'-" = 21.7-kips

(1.333 increase

TALL Gross = 1-333:(0.33-Ag F,) = 77.7 kips
allowad per TIA/EIA)

g

(1.333 increase

TALL Net = 1-333(0.60-A-F | = 74.4-ips
allowed per TIA/EIA)

Tvax

" 100=29.2 Bolts are "upset bolts”, Use net area per AISC
TALL Net

T
< 1.00,"OK" ,"QOverstressed"

Bolt_Tensicn := i
TALL.Net

Noie Shear stress is

Boit'_Tensibn = "6#&"’.
. negligible

Page 5.2-5
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FOUNDATION

Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08136. CO15

Base Reactions:

OM, := 564-kip-ft
Axialy = -225-kips
Sheary = 19:kips
OMy = 666-kip-ft
Axialy = -224-Kips
Shears = 23-kips
OM, = 92-kip-ft
Axial, = 492-kips

Shear, = 3-kips

Foundation Data:
D1:=1.28-f
D2:=2.ft
D3:= 3.t
D4 :=3-ft
Dyt = 7171
W1 =6t
W2 = 21.5-ft
W3 = 26.5-ft
W4 = 55-ft
L1:= 6-ft

L2:= 11t

Material Data;

Bcong = 150-pef
950" = 100-pct

Tg = 30-deg

5.3 - Foundation. xmed.xmecd Page 5.3-1




Subject: FOUNDATION

‘O M M3 Location: Cromwell, CT
| CONSDRYING ENGIWEERS

- ) = Prepared by: T.J.L. Checked by: C.F.C.
SerosidfEnzan | RoDdamEaedy b Rev. 1: 4/30/09 Job No. 08136. CO15

#3:2 K. BrRAnind 4 B, CF G6105

SEQAPK

Mg
Lt

25

H
=

Volume of Concrete = V= (D1-W1-L1) + (D2-W2 + D3-W3 + D4-W4)-L2 = 32_09-ft3
Volume of Soil Above Footing = Vg1 = [(D2 - 10:in)-(W3 — W2) + [(D2 - 10-in) + D3]-(W4 — W3)].L2 = 13701
Volume of Soil Wedge at Back Face = Vgpi= Dtotz-wtl-lan(%) = 1632.4>
Volume of Soil Wedge at Back Face Corners = Veq =24 (D, 3 ian(‘iis) =142 ft3
9 s3°"'(tot)' 3 |T1*e
Waeight of Concrete = W= Vo oone = 481-Kips
Weight of Soil Above Footing = Wy = Vgq-gpil = 137-kips
Weight of Soil Wedge at Back Face = Wgp i= Vgognit = 163-kips
Weight of Soil Wedge at Back Face Corners = Weg = Vggigoi = 14-kips

5.3 - Foundation xmed.xmed Page 5.3-2
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Subject: FOUNDATION

Location: Cromwell, CT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 4/30/02 Job No. 08136. CO15

5.3 - Foundation.xred. xmed

, _ L2 Dyogtan( @) ,
My = (We + Wgq + Axialy + Axial + Axialy)-—= +(Wgp + Wga) L2+ ————= | = 595 kip-ft
Mt := OMy + OMj + OMp, + (Sheary + Shear, + Sheary)-Dyo; = 1645-Kip-t

M
FS:= — =3.6
Mot

M

.

Condition1 := i{— > 2,"0K" ,"Overstressed"}
ot

Page 5.3-3




siteid  CTHA240A Site Type Co-Lacation.
Address Christian Hill Road/100 Berdin Road, Cromwall, CT 06416 Latitude 0
Longitude 0

GSM Impacted’? History [approvails} Date
TMO UMTS Englneer [M Lucey Alpha RFDS 02/18/03

Beta G8M RF Acceptance

Gamma

Delta

[ RFDS Revision

[ 11

SiteiEeaslhgliZonings S PrelrinanTESasing et e
" # of Seclors Informatien not available —
* # of Antennas Informaticn not available Information not available

Antenna Model

Information not available

Antenna Sice

Information not available

" # of TMA

Infarmatizn not available

" # of Feeders

Informatizn not available

Informatian not available

Feeder Diameter

Infarmaticn not available

Information not available

Leased area (sq fi}

Infarmaticn not available

Information not available

* # of Cabinets

Information not available

Information not available

Cabinet Model

Information not available

Site Gomments

UMTS overlay, Tie in and upgrade RET.

* Legend:

Config under threshold

Config meets thrashold

Existing Configuration

e Config above thrasheld

I [ Text / Not checked

Proposed Configuration

Delta

§12000 outdoor

Existing Configuration

—=

Cabinet Type
Cabinet #

Cabinet #

Alpha Beta Gamma Delta Alpha Befa Gamma
108 108 108 Ant. Height (ff} 108 108 108
YES YES YES RET deployed YES YES YES
158" 15/8" 158" Feeder Type 15/8" 1 5/8" 156/8"
130 130 130 Feeder Length (ft) 130 130 130
2 2 2 # Current TRX 2 2 2
2 3 3 # Forec. TRX 2 3 3
# of Norfel HePA

$12000 outdoor

Proposed Configuration

RES 3106

Alpha Beta G Delta Alpha Befa Gamma Dalta
- — — Ant. Height (Ff) 108 j08 108
hand - - RET deployed YES YES YES
— = — Feader Type 1.5/8" 15/8" 15/8"
- - - Feeder Length (ft) 130 130 130
Cabinet Type

113



[stew  CTHAZ240A

Sita Type Co-Location.
Ifdm“ Christian Hill Road/100 Berlin Road, Cromwali, CT 06416 Latltl;fde [i]
Longitude [i]
GSM Impacted? Histog. {approvals} Date
TMO UMTS Enginger M Lucey Alpha RFDS 02/18/09
Beta GSM RF Acceptance
Gamma
Delta
[ RFDS Revision | 1]
Proposed Configuration
Mount
Antanna Deployed
Ant. Type
Ant. Model
Ant. Vendor
Azimuth
E-Tilt {sw)
M-TIit [
™A # 1
dTMA 1.9 GHz TMA Type dTMA 1.9 GHz RFS - Twin AWS
i Used Feaders 4 2
[ ]eSM Lost Spatial Diversity
Regq OK
Add new Mount
Ralocate GSM antenna
Swap GSM antenna
Consolidate GSM feeders
X Add Twin TMA
Swap single TMA with twin TMA
Add Booster
X Add two new feeders for UMTS
Reuse GSM feaders for UMTS

R

Existing Conflguration

Req OK

Add new Mount

Relocate GSM antenna

Swap GSM antenna
Consolidate GSM feedars

Add Twin TMA

Swap single TMA with fwin TMA
Add Boostar

Add two new feeders for UMTS
Reuse GSM feeders for UMTS

Mount

Antanna Deployed
Ant, Type
Ant. Model
Ant. Vendor
Azimuth
E-Tilt (sw}
M-Tilt

TMA#
TMA Type
Used Feeders

Proposed Configuration

2

dTMA 1.9 CHz

4

:IGSM Lost Spatial Diversity

2/3



siteiD  CTHAZ40A Site Type Co-Lucation.
Address Christian Hill Readr 180 Berin Road, Cremwell, CT 06416 Latifude b
Longliude Q

GSM Impacted? Histery (apprevals) Date
[TMO UMTS Engineer M Lucey ] Alpha RFDS 02/18/09

Beta GSM RF Acceptance

Gamma

Dalta

dTMA 1.9 CHz

4

Req OK

Add new Mount

Relocate GSM antenna

Swap GSM antenna
Consolidate GSM feeders

Add Twin TMA

Swap single TMA with fwin TMA
Add Booster

Add fwo new feeders for UMTS
Reuse GSM feeders for UMTS

Comments

Mount

Antenna Reployed
Ant, Type
Ant. Model
Ant, Vendor
Azimuth
E-Tllt {sw)
M-Tilt

TMA #
TMA Type
Used Feeders

| RFDS Revislon

CUMIS: T

o Quad pole "

dTMA 1.9 GHz

RFS - Twin AWS

Z

2

DGSM Lost Spatial Diversity

Existing Configuration

Req OK

Add new Mount

Relocate GSM antenna

Swap GSM antenna
Consalidate GSM feeders

Add Twin TMA

Swap single TMA with twin TMA
Add Booster

Add two new feaders for UMTS
Reuse GSM feeders for UMTS

Comments

Mount

Antenna Deployed
Ant. Type
Ant. Model
Ant. Vendor
Azimuth
E-Tilt (sw)
M-Tilt

TMA #
TMA Type
Used Feeders

Proposed Conflguration

[JasM tost Spatial Diversity

33



All information contained in the present datashest is subject to confirmation at time of ordering

' Sheet APX16DWV-16DWVS-E-A20

i Optimizer® Side-by-Side Dual Polarized Antenna, 1710-2200, 65deg, 18.4dBi, 1.4m, VET, 0-10deg RET |

Product Description

A combination of two X-Polarized antennas in a single radome, this pair of
variable tilt antennas provides excepticnal suppression of all upper sidelobes at
all downtilt angles. It also features a wide downtilt range. This antenna is
optimized for performance across the entire frequency band (1710-2200 MHz).
The antenna comes pre-connected with two antenna control units (ACU).

Features/Benefits

*Variable electrical downtilt - provides enhanced precision in controlling
intercell interference, The tilt is infield adjustable 0-10 deg.

*High Suppression of all Upper Sidelobes (Typically <-20dB).

*Gain tracking — difference between AWS UL {1710-1755 MHz) and DL
{2110-2155 MHz) <1dB.

*Two X-Polarised panels in a single radome.

*Azimuth horizontal beamwidth difference <4deg between AWS UL {(1710-
1755 MHz) and DL (2110-2155 MHz).

*Low profile for low visual impact.

*Dual polarization; Broadband design.

*Includes (2) AISG 2.0 Compatible ACU-A20-N antenna control units,

Technicai Specifications
Electrical Specifications

Frequency Range, MHz 1710-2200
Horizontal Beamwidth, deg 65
Vertical Beamwidih, deg 5910 7.7
Electrical Downtilt, deg 410
Gain, dBi (dBd) 18.4 (16.3)

1st Upper Sidelobe Suppression, dB > 18 (typically > 20)

Upper Sidelobe Suppression, dB

> 18 all {fypically > 20)

Front-To-Back Ratio, dB >26 (typically 28)
Polarization Dual pol +/-45°
VSWR <1.5:1"

Isolation between Porls, dB >30

3rd Order IMP @ 2 x 43 dBm, dBc > 150 (155 Typical)
Impedance, Ohms 50

Maximum Power Input, W 300

Lightning Protection Direct Ground
Connector Type {4) 7-16 Long Neck Female

Mechanical Specifications
Dimensiong - HxWxD, mm (in)

1420 x 331 x 80 (55.9 x 13 x 3.15)

Weight wio Mig Hardware, kg (Ib) 18.5 (40.7}
Survival Wind Speed, kmth (mph} 200 (125)
Rated Wind Speed, km/h {mph) 160 (100)

Max Wind Loading Area, m? (fi?) .47 (5.03)
Front Thrust @ Rated Wind, N (1bf 756 (170)
Maximum Thrust @ Rated Wind, N {Ibf} 756 (170)
Wind Load - Side @ Rated Wind, N (ibf} 231 (52)

Wind Load - Rear @ Rated Wind, N (Ibf) 448 (92)
Radome Material Fiberglass
Radome Color Light Grey RAL7035
Mounting Hardware Material Diecasted Aluminum

Shipping Weight, kg {Ib) 24.5 (53.9)

Packing Dimensions, HxWxD, mm (in)

1520 x 408 x 198 (59.8 x 16 x 7.8)

Ordering Information
Mounting Hardware

APM40-2 + APM4O-E2

Horizontal Pattern

RFS The Clear Choice ® |

APX16DWV-16DWVS-E-A20

Print Date: 26.03.2009

Please visit us on the intemet at http:iwww.risworld,gom!

Radic Frequency Systems






Technical Data Sheet " . APXV18-206517-C
Optimizer® Panel Dual Polarized Antenna

Product Description

This variable tilt antenna provides exceptional suppression
of all upper sidelobes at all downtilt angies. It also features
null fill and a wide downtilt range with optional remote tilt.

Features/Benefits

« Variable electrical downtilt - provides enhanced precision in controlling intercell interference. The tilt is
infield adjustable 0-10 deg.

+ High Suppression of all Upper Sidelobes (Typically <-20dB).

» Optional remote tilt - can be retrofitted.

+ Broadband design.

« Dual polarization.

» Low profile for low visual impact.

Technical Features

Frequency Band 3G/UMTS (Single, Broad, Dual and Triple-Band)
Horizontal Pattern Directional
Antenna Type Panel Dual Polarized
Electrical Down Tilt Opticn Variable

RFS The Clear Choice ™ APXV18-206517-C Print Date: 22.05.2007
Please visit us on the internet at http://fwww.rfsworld.com Radio Frequency Systems

All Information contained in the present datasheet is subject to confirmation at time of ordering,



Tef:hnical Data Sheet:

- TAPXV18-206517-C
Optimizer® Panel Dual Polarized Antenna

Gain, dBi (dBd)

18.8 (16.7) , 19.0 (16.9)

Frequency Range, MHz

1710-1900 , 1900-2170

Connector Type

(2) 7-16 DIN Female

Connector Location Bottom
Mount Type Downtilt
Electrical Downtilt, deg 0-10
Horizontal Beamwidth, deg 67 , 63
Mounting Hardware APM40-2
Rated Wind Speed, km/h (mph} 160 (100)
VSWR <1,5:1
Vertical Beamwidth, deg 5.0,4.6

Upper Sidelobe Suppression, dB

»>17 , »>18 all (Typically >20)

Polarization Dual pol +/-45°
Front-To-Back Ratio, dB > 30

Maxirmum Power Input, W 300

Isolation between Ports, dB > 30

Lightning Protection

Direct Ground

3rd Crder IMP @ 2 x 43 dBm, dBc > 150
7th Order IMP @ 2x46 dBm, dBc > 170
Qverall Length, m {fi) 1.85 (6.06)

Dimensions - HxWxD, mm {in)

1850 x 175 x 80 (72.0 x 6.8 x 3.15)

Weight w/o Mtg Hardware, kg (Ib)

12 (26.4)

Weight w/ Mtg Hardware, kg (Ib) 14.8 (32.5)
Radiating Element Material Brass
Radome Material Fiberglass
Reflector Material Aluminum
Max Wind Loading Area, m?2 (fi2) 0.31 (3.3)
Survival Wind Speed, km/h (mph) 200 (125)
Maximum Thrust @ Rated Wind, N {Ibf) 568 (125)
Front Thrust @ Rated Wind, N (Ibf) 558 (125)
Shipping Weight, kg (Ib} 18.3 (39.8)

Packing Dimensions, HxWxD, mm (in}

2021 x 260 x 200 (79.5 x 10.2 x 7.8)

Packing Dimensions - HxWxD, m (ft)

2.0 x0.26 x 0.2 (6.6 x 0.85 x 0.65)

For additional mounting information please click "Additional Product Information" below.

RFS The Clear Choice ™

APXV18-206517-C

Print Date: 22.05.2007

Please visit us on the intemmet at http://www.rfsworld.com

All Information contained in the present datasheet is subject to confirmation at time of ordering.

Radic Frequency Systems



1850-1990 MH
DECIBEL’ 948F85T2E-M =

Baso Stabion Anterinas 16.1 dBj, Directed Dipole Antenna
18501990 MHz

MaxFill™
dB Director®

Vertical 1850 MHz (Tilt=2)

Horizontal 1850 MHz (Tilt=2})

ELECTRICAL MECHANICAL

Frequency (MHz): 1850-1980 Weight: 8.5 Ibs (3.9 ka)

Polarization: Vertical f . . 48X 35X Tin

Gain (dBd/dBi): tanas  |Dimensions (LxWxD): {1219 X 89 X 178 mm)
Azimuth BW: 85° Max. Wind Area: 118 2 {0. 11 m?)

Elevation BW: g Max. Wind Load (@ 100mph): 65 bf (289 N)

Beam Tilt: 20 Max. Wind Speed: 125 mph (201 kra/h)

USLS* (dB): 18 Radiator Material: Low Loss Circuit Board

Null Fill* (dB): 15 Reflactor Material: Alurninum

Front-to-Back Ratio* (dB): 40 Radome Material: ABS, UV Resistant

VSWR: <1.33:1 Mounting Hardware Material: Galvanized Steel

IM Suppression - Two 20 Watt Carriers: -150 dBc Connector Type: 7.'15 DIN - Female (Bottom}
Impedance: 50 Ohms Color: . Light Gray

Max Input Power: 250 Watts Standard Mounting Hardware: DB390 Pipe Mount Kit, included
Lightning Protection: DC Ground  |Downtilt Mounting Hardware: DB5098, optional

Opt Electrical Tilt: 0° 4° 6° Opt. Mounting Hardware: DB5094-AZ Azimuth Wall Mount

Andrew Corporation Fax: 214.631.4706 Date: 4/29/2004
8635 Stemmons Freeway Toll Free Tel: 1.800.676.56342 * - Indicates Typical Values

“nﬁsw Dallas, Texas U.5.A 75247-3701 Fax: 1.800.229.4706
i - &  Tel:214.631.0310 www.andrew.com

dbtech@andrew com .



Dual Broadband Antenna

90° 1.4 m MET Antenna

=
N
-
=
P~

806-960/1

o reflector _design which provides a very small variation of the ~3dB ‘horizontal:bearty

Electrical: Downtilt; :Adjustable
Connector Type: 7/16.female

Horizohtal Beamwidth: 90°
Gain: 13.5/16.dBi

The Powerwave dual band dual polarized broadband antenna has individual adjustable
electrical downtilt per band (upgradeable to Remote Electrical T it (RET). Four connector
‘porls-allow separate tilts on each frequency band ‘and ensure the use of diversity concepts.
The phase shifter technology, based on a patented sliding dielectric, minimizes
intermodulation-distortion and rmaximizes efficiency. The slant +/--457 dual polarization
system pi'cvides'the independent fading signals jheeded for achieving top-quality coverage
vig diversity concepis. The Powerwave Broadband antenna design is based on a patented

stacked:aperture-coupled patch technology, whid%s provides high isolation performan
a wide VSWR bandwidth. The antennas have superior radiation patterns due o 4

fuency.band as.well as a high front-to-baclk ratio.

Key Benefits

+ Excellent broad- and mulfi-band capabilities
+ Polarization purity makes good diversity gain

frequency
+ High passive intermodulation performance
« Light, slim and robust design

Preliminary

+ Excellent pattern performance and high gain over

THE POWER IN WIRELESsS® p_j

S
Powerwave:

technalegles
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Dual Broadband Antenna

Frequency band {MHz) B8U6-960 1710-2170
Gain, £0.5dB (dBi) 13.5 : 16.0
Polarization Dual linear £45°
50
1.5:1
30
85+ 5*
Tracking, | <20
Tracking; -k
Electrical downtil 0% to.10°
Vertical -3-dB be: 143120°
Sidelobe suppres ‘artical 1. st upper (dB) >17;16715
- ’ x=0, 5102 MET
Vertical beam squint <0:8%
Eirstnulifill{dB) <225
Front-to-back ratio (dB) 525
Frontsto-baick ratio; total power (dB) 20
IM3; 2Tx@43dBm (dBc) - - <153
IM3, ZTx@434Bm (dBc) v
M7, 2Tx@43dBm (dBc) £
Power-Handling; Average per input (W) 400
Power Handling; Average total (W) 800
All specifications are subject to change without notice:
|:Contact your Powerwave representative for comiplete performance data.

Connector Type
Connector Position

Dimensions, HxWxD

Weight Including Brackets

Wind Load, Frontal, 42m/s Cd=1
Survival Wind Speed (m/s)
Lightning Protection

Radome Material

Radome Color

4 x 7/16 DIN female
Bottom

1408mm x 280mm x 125mm (55"x11°x5")
15.8 kg (35 Ibs)

435N (98 Ibf)

70 (156mph)

DC grounded

GRP

Light Gray

Mounting Pre-mounted Standard Brackets
Packing Size 15560mm x 355mm x 255mm (61"x14"x10™)
Main European Offtce Main Asia Pacific Office
Corporate Headquarters . ] gt
Powerwave Technologies, Ing.  Tel: 714-466-1060 Amennvagen__ﬁ 23 F Tai Yau Buiding ‘)
1801 East St. Andrew Place  Fax; 714-466-5800 SE-187 80 Taby 181 Johnston Road
- - Sweden Wanchai, Hong Kong . Powerwave=

Santa Ana, CA 92705 USA WWW.poWeIwave.com

Tek +46 8 540 822 00
Fax: +46 8 540 823 40

Tel: +852 2512 6123
Fax; +852 2575 4860

technelogles

@Copyright March 2005, Powarwave Technologies, Inc. All Rights rasarved.

, Powerwave T
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D031-08422 Rev. A Pg.10f2

Tower Mounted Amplifier

Duatl Band 1900 MHz with 850 MHz Bypass

p-link: 1850-1910 MHz

ivlink: 19301990 Wbz Gain: 12 dB

Naise Figure: <-1.7.dB

The Powerwave® TMA-DI
installed-nsar-the anten

Extenided band. TMA faci!ita’té_é.--__fﬂp_ij_fie

are scattered. The unit comprises of hi
amplifiees with circuifs for aclive bias, Supen
he: Pewerwave pafented deSIgn with afl-active components

aintenance-fres service in all environménta] conditions. These FMAS offer
-install, maintenance free, cost effective solution for coverage enhancement
ased quality in mobile communication networks.

yand Tower Mountecf Ampllfer (TMA) i0be - 7

Key Benefits:

« 850 MHz Bypass

+ Improved Network Quality

* Increased Coverage

+ State of the Art Performance
+ Excellent Power Handling

* Low Tx Loss

« Exceptional Reliability

N
THE POWER IN WIRELESS® P P0werwaveo

technolegies
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Tower Mounted Amplifier

-Specifications

LGP214nn
By,

Down-link

énterzﬁod uiation

Alarm Eunctionality

Power Consumption @12 VEC

A ;l;)ftpical

pass (MHz)
urn-logst (dB).

TGO leveEs,in'dEvidua!ly'sup‘_

All specifications subject to:change without notice.. Please oor]ta' ’

824-804
220
=03

18501910 .
12 L
=20
= [
> EP3

19301990

Mechanical Specifications

Size,W x H x D (without mounting plate)

235 x 386 x 66 mm (9.2 x 14.4 x 2.6 i)

RXFTX Anfanna R%/TX Antenna

350 1300
Weight 8.4 kg (14.1 |bs) | [ l
Calor Off white {NCS 1502-R)
. , X path { RX path_J,
Housing Aluminum = g e
RF-connectors DIN 7/16 female. ™
Mounting kit Mogunting kit for pole and wall is included - o R
Temperature range -40 °C fo +65 °C (-40 °F to +149 °F) 8P TX
MTBF >1 millien hours e '™
Safety UL 60 950 Pt g [ .2
Ingress protection, IP 65 EN 60 529 1900
Environmental ETS 300 019 RA
EMC FCC Part 15
s Tk
L1 ]
BTS
port
Main European Office Main Asia-Pacific Office
Corporate Headquarters o . o
Powerwave Technologies, Inc.  Tel: 714-466-1000 Antennvagen_s 23F Tai Yau Building »
1801 East St. Andrew Plage  Fax: T14-466-5800 SE187 80 Taby 161 Jofinston Road
) Sweren Wanchai, Hong Kong “ Powerwave'

Santa Ana, CA 92705 USA

WivW.LOWEeIwave.com

Tel: +46 8 540 822 00
Fax: +46 8 540 823 40

Tel: +852 2512 6123
Fax: #852 2575 4860

technalagies

©Copyright 2006, Powenvave Technalogies, Ine. All Rights raserved. Powerwave, Powerwave Technolegies, The Power in Wirel,
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13" and 15’ Low Profile Platform

13’ Low Profile Platform mounts are ideal for co-locate
applications fitting a wide variety of straight and tapered ,
monopoles. Mount capacity is approximately 240 sq. ft. 4
distributed around the mount, considering 90 mph basic ;
windspeed with %" radial ice at 150’ elevation’,

Handrail aption makes antenna
instaltation and maintenance safer. Corner Mount Option

' Capacity of mount is provided for comparison purposes orly and is valid for conditions specified. Call Valmont Structures for capacity on your
specific installation. Actual load capacity is dependent on basic windspeed, ice load, height of mount and other factors specific to individual Instal-
lations. All Valmont Structures antenna mounts are designed and manufaciured in accordance with ANSITIA/EIA-222-F standards.

_— . 13’ Platform 15’ Platform
Description - all platforms fit 12” to 54” monopoles P/N PIN
Flatform {no antenna mounting pipes) 852206 ‘ 852301
Pipes ordsred separstel. Seci e nay; £25. Anterina orting 603441 207175
Platform (includes 9-84" antenna mounting pipes) 8562207 852302
Platform {inciudes 12-84" antenna mounting pipes) 852208 852303
Platform with Handrail (no antenna mounting pipes) 852365 800074
Platform with Handrail (includes 9-84” antenna mounting pipes) 852366 800075
Platform with Handrail (includes 12-84" antenna mounting pipes) 852367 500078
Handraii only, (no antenna mounting pipes) 800083 800086
Handrail only, (includes 9-84” antenna mounting pipes) 800084 800087
Handrail only, {includes 12-84" antenna mounting pipes) 800085 800088
Comer Mount Option - Lightweight 852215 852215
Corner Mount Option - Heavy Duty 852216 852216
. 3 Weight, No ice Weight, 2" ice Area, No Ice Area, 12" lce
Weight and Areas {ibs.) (bs.) (C,A) (C.A)

13’ Low Profile Platform 1,300 1,765 15.7 sq. ft. 20.1 sq. ft.
13’ Platform with Handrail 1,822 2,452 31.3 sq. ft. 40.2 sq. ft.
15' Low Profile Platform 1,500 2,030 17.3 5q. ft. 22.1sq. f.
15' Platform with Handrail 2,043 2,748 33.8 sq. fi. 43.6 sq. ft.

ZAll areas presented are computed in accordance with ANSI/TIA/E|A-222-F 1996. All areas do not include cross arms, pipe mounts or antenna
mounting pipes.

All of the above information, ineluding but not limited to! prices, areas, dimensions, is subject to changs without notice.

A mnan Fwcsior zor
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ANDREW.

A CommScope Company

SPECIFICATION:

s tow da mplete soluions for
Andrew Wireless Solutiohsoptimize usein‘integreted base stationsystems:
network: performance dind represent The selfcontaired: body is enginsered
the ideal: solution for:coverage-and fo ensure the highest reliabifify. in severe
Capia hancahent. environments-while featuring:o very
o ‘compacf size dnd dttractive qppeurdn’i’;é-;.
By improving Uplmk performunce fhe The PCS twin-dual duplex TMA includes.
towst mounted ariplifier (TMAJ ensures pole mounting: hardware.
ophimum:coverage of fringe areas, weak -

- ¢ 12 dB gain
-spors and-indoor locations. The v _ e Eoll band Gosrtion
sasy 1o install in any wirsless system dnd Uil banaopsration

‘gugranfess: * AISG compatible interface
Improved sensifivity, redocing: drOPpecl : EAEI{TOTG’“”T P}‘::TT w
colls. and failed connection dtemps. ] .S l'ildfge 'QT ”T' ng Plro C|P<(;r;'
. :
Enhanced signal quality, improving " le[‘f’e Q PIOfec lon:class
volee:clarity and datospeed. . Fn"‘lr;:fcci_r[zl]z\(?kjrs
Cailsafe INAbyposs:

Lowsr heindset cutiut, exrendlng tlk . VSWR moﬁ iiOl":I};P-“-GI‘G[m
fime; reducmg mterference in-GSMY . AUTomUTICdcsw?rchmg
EDGE, UMTS, and COMA sysh wiomefic de swithing

- SIS » Convenfional PDU compatible

The PCS twin-dual duplex-TNu\.ls _
pairt-of the OneBese™ product fomily,
which combines Andrew products and

* Field upgradesble firmware




Electrical

UPLINK POWER
frequencyrange, MMz . ... ... - 18501930 Power supply voltage, Vde. .. ... .. ... 730
Gain,dB ... N FEY Operdting current,mA ... .. ... ... . [135+5mhat 3V
Tolal group detay, ns . : e 150 mox, 110 £15miat 157
Delquorlohon—ony5MHz BW ns ... ... Sme 75+ 10mbar MY
Delay variation — any 240 kHz BW, ns. ... . .. Ymax. Failure currend consumption, maA ... ... .. 19 £10mAct10-13¥
Noise figure — mid band, dB A2np .
Noise figure — full band, dB . .. ... .. . max. Mechanicdl
Return loss, d® ... .. . ... ... ... .. 18 min. Height, depth, width, ram{in}. .. . . 260 %% 170
Ouiput IP3, dBm ... ... ... .. . 26 min, {10.2 %37 =47}

‘Weight w/o mounting hordwc:re, kg (lbj. R S T(EH]
DOWNLNK Finish . ... .. .. ) . broy paint
Frequencyrange, MHz ... ... . ... .. 19301990 Connedors ’
Insertion loss, dB . .. ... ... ... e 0y 07 max, RF.. ... ... .. .. . .. ... . T1b Dl Hemde (long-neck)
Groupdelay,ns ...... ..., ... . ... .. 50 max. ASG. e . . Bpindrc, [EC 0130
Deloy variation - any 5 MHzBW, ns ... ... . 15mm. Ground screw diometer, in. . ... . ... ... - 1/din
Return loss, dB ... .. ... ... .. -~ .- 18 min.
IMD at antenna pori (2 x +43 dBm}, dBm . -l07 .
Maximum input power — RS, ‘W R Environmental
Maximum input power —PER, W, 5000 Operdting femperature range, °C. .. ... . .. 4010 +05

Ingress protedtion . .. ... ... ... ...... . .. Y
AlSG Lightning protedion
Protocol ... . _ AIS6 20 stndard Anfennaport .. ... ... ... tk ground

S5 1.] optinnd BlSport .......... ... . .. 20 ki, 8/20 us

RET Antenna support . . MYDCR RS-435
VSWR ALARM Part Number
Alarm threshold — return loss, dB .. ... ... . .. <8542 PCS twin dual duplex TMA. ... E15509p94

Block Diagram

Dimensions-mm [in]

BTSe AlgG :11.]
Ordering Informations SPECIFY MCDEL NUMBER TO CRDER TMA WITH ACCESSORIES AS SHOWN

TS [15.187-

o o

170 {563 U . -
110 {833

O N

o o

L 260 [#0.29)

Model: ETH190V51208

P il

ANDREW. » CommScope Company

Description: PCS Tin Duck Duplex THA - AISG 2.0 standand

Included Accessories: Mounting hardware

www.andrew.com

Visit our Web site or contact your keeal Andrew representative for more information.

© 2008 CommSaope, Inc. Al rights reverved.

Andrew s frademark of CommScope. All tredemarks identified by @ or T4 are registered trademarks or frademark pectively, of CommSoope.
This document Is for planning purposes only and Is nat Intended to medify or supplement any specifications o s relating to Andrew products or senvices.
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T-Mobile USA Inc.

35 Griffin Rd South, Bloomfield, CT 060:02-1853
Phone: (860) 692-7100

Fax: (860) 692-7159

Technical Memo

To: Transcend
From: Farid Marbouh - Radio Frequency Engineer
cc: Jason Overbey
Subject: Power Density Report for CTHA240A
Date: May 8, 2009

1. Introduction:

This report is the result of an Electromagnetic Field Intensities (EMF - Power Densities) study for the T-Mobile antenna installation on a
Billboard at Christian Hill Road/ 100 Berlin Rd, Cromwell, CT. This study incorporates the most conservative consideration for determining
the practical combined worst case power density levels that would be theoretically encountered from locations surrounding the transmitting
location.

2. Discussion:

The following assumptions were used in the calcalations:

1) The emissions from T-Mobile fransmitters are in the (1935-1944.8), (2140-2145), (2110-2120)MHz frequency Band.

2) The antenna array consists of three sectors, with 2 antennas per sector.

3) The model mumber for GSM antenna is APX16DWV-16DWV.

3) The model number for UMTS antenna is APX16DWV-160WV.

4) GSM antenna center line height is 108 ft,

4) UMTS antenna center line height is 108 fi.

$) The maximum transmit power from any GSM sector is 2510.96 Watts Effective Radiated Power (EiRP) assuming 8 channels per sector.

5) The maximum transmit power from any UMTS sector is 2505.01 Watts Effective Radiated Power (EiRP) assuming 2 channels per sector.

6) All the antennas are simultaneously transmitting and receiving, 24 hours a day.

7) Power levels emitting from the antennas are increased by a factor of 2.56 to account for possible in-phase reflections from the surrounding
environment. This is rarely the case, and if so, is never continuous.

8) The average ground level of the studied area does not change significantly with respect to the transmitting location.

Equations given in "FCC OET Bulletin 65, Edition 97-01" were then used with the above information to perform the calculations.

3. Conclusion:

Based on the above worst case assunptions, the power density calculation from the T-Mobile antenna installation on a Billboard at Christian Hill Road/ 100
Berlin Rd, Cromwell, CT, is 0.10577 mW/cm”2. This value represents 10.577% of the Maximum Permissible Exposure {MPE} standard of 1 milliwatt per
square centimeter (mW/em”2) set forth in the FCC/ANSI/IEEE C95,1-1991. Furthermore, the proposed antenna location for T-Mobile will not interfere with
existing publi¢ safety communications, AM or FM radic broadcasts, TV, Police Communications, HAM Radio communications or any other signals in the
area.

The combined Power Density frem other carriers is 20.37%. The combined Power Density for the site is 30.947% of the M.P.E. standard.

VoiceSiream Wireless Corporation Proprietary




Antenna Model
in. Cable‘Slze

18:0:dBi
0.0116dB

1.5428 dB”
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(1000 (3?’])1 (Power)10 "%

| 30.9473%

VoiceStream Wireless Corporation Confidential - 5/8/2009
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