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EM-T—MOBILE-034-081 114

35 Griffin Road South
Bloomfield, CT 06002
860-796-3988

November 12, 2008

Daniel Caruso, Chairman and CTICUT
AWIR B A i

o 5 LA/ :
Member§ of the. Siting Cquncﬂ SITING COUNCIL
Connecticut Siting Council
Ten Franklin Square

New Britain, CT 06051

RE: Notice of Exempt Modification to an existing lattice tower
located at 303 Boxwood Lane, Danbury, Connecticut

Latitude: 41 23 41.93 / Longitude:73 29 12.27

Dear Mr. Caruso and Members of the Siting Council:

Pursuant to Connecticut Agencies Regs § 16-50j-73 and 16-50j-72(b), Omnipoint
Communications, Inc. a.k.a. T-Mobile (“T-Mobile”) hereby gives notice to the
Connecticut Siting Council ("Council") and the City of Danbury, of T-Mobile’s intent to
make an exempt modification to an existing lattice tower ("Tower”) located on the
campus of Western Connecticut State University at 303 Boxwood Lane in Danbury,
Connecticut. T-Mobile plans to install three (3) panel antennas and associated ground
equipment.

Under the Council’s regulations (Conn. Agencies Regs. Sec 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.

Tower

The Facility consists of a one hundred foot (100”) foot high lattice tower located
on the campus of Western Connecticut State University at 303 Boxwood Lane, Danbury,
Connecticut. The Tower is owned by Western Connecticut State University, which has
also located antennas on the Tower. Sprint has also located antennas on the Tower. T-
Mobile proposes to install three (3) antennas the on the Tower at a centerline of Eighty



Three feet (83°) The equipment cabinets will be located on a ten foot (10°) by twenty
foot (20’) concrete pad located within the existing compound at the base of the Tower.
T-Mobile will also install a global positioning antenna (GPS) on the proposed ice bridge.

The enclosed plans prepared by Maxton, including a site plan and Tower section
of the existing Tower and proposed Facility are annexed hereto as Exhibit 1. The
installation will have virtually no additional impact on the area beyond that which the
current Tower imposes.

Structural Analysis

A structural analysis of the Tower was prepared by Natcomm Engineering and is
attached hereto as Exhibit 2. The report indicates that the Tower, at present, is not
adequate to support the proposed modifications. The Report does recommend certain
modifications to the Tower which would eliminate the overstress created by the proposed
installation. T-Mobile shall proceed with modification “Option 2” for the Tower Steel
and shall implement the proposed foundation modifications (See Section 1-6 of the
Structural Report)

Need for the Facility

T-Mobile’s antennas will be used to fill existing gaps in coverage in parts of
Danbury. T-Mobile has a need for the facility and the proposed antennas installed at a
centerline height of Eighty Three feet (83°) feet will satisfy the need for coverage in this
area.

The addition of the proposed antennas 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" exposure calculated
for the operation of this facility for the proposed antennas would be approximately
8.5127% 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 28.286% of the NCRP’s standard for maximum possible exposure (See Exhibit 3
attached hereto). Therefore, the power density levels will be well below the FCC
mandated radio frequency exposure limits in all locations around the Tower, even with
extremely conservative assumptions.



Conclusion

T-Mobile respectfully submits that the project presents the opportunity to install
antennas on the existing Tower, thereby avoiding the unnecessary proliferation of new
towers in the area. T-Mobile’s proposal 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.

Respectfull;l)/ submitted,
T-Mubile .

By / /
Raymond J.|Lemley, consultant
Ray@iwsll¢.net
203-499-8631

cc: Danbury Mayor, Honorable Mark D. Boughton
Danbury Planning and Zoning Director, Mr. Dennis I. Elpern



T—MOBILE TECHNICIAN SITE SAFETY NOTES
LOCATION SPECIAL RESTRICTIONS
SECTOR A: ACCESS NOT PERMITED
SECTOR B: ACCESS NOT PERMITED
SECTOR C: ACCESS NOT PERMITED
GPS/LMU: UNRESTRICTED
RADIO CABINETS: UNRESTRICTED
PPC DISCONNECT: UNRESTRICTED
MAIN CIRCUIT D/C: UNRESTRICTED
NIU/T-1 DEMARC: UNRESTRICTED
OTHER / SPECIAL: UNRESTRICTED

wWCSU
303 BOXWOOD LANE
DANBURY, CT 06810
SITE NO.: CTFF703A

SITE TYPE: LATTICE TOWER

GENERAL NOTES

SHEET INDEX

[PROJECT SUMMARY

1. THE CONTRACTOR SHALL GIVE ALL NOTICES AND COMPLY WITH ALL
LAWS, ORDINANCES, RULES, REGULATIONS AND LAWFUL ORODERS OF

10, THE CONTRACTOR (S RESPONSIBLE FOR PROVIDING ALL NECESSARY
CONSTRUCTION CONTROL SURVEYS, ESTABLISHING AND NANTANNG
ALL UNES AND GRADES REQUIRED TO CONSTRUCT AL IMPROVEMENTS
ASTSHOWN HEREIN.

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTANING ALL
PERMITS AND INSPECTIONS WHICH MAY BE REQUIRED FOR THE WORX
BY THE ARCHITECT/ENGINEER, THE STATE, COUNTY OR LOCAL
COVERNMENT AUTHORTTY.

THE CONSTRUCTION AND CONTRACT DOCUMENTS THE COMPLETE SCOPE 12 ?noozgggﬁ.nzmgvgumoﬁalﬂg

EXTENSIVE WORK, UNLESS DIRECTED IN WRITING GTHERWISE.

4. THE SCOPE OF WORK SHALL INCLUDE FURNISMING ALL MATERILS,
EQUIPNENT, LABOR AN ALL OTHER MATERIALS AND LABOR DEEMED
NECESSARY YO COMPLETE THE WORK/PROUECT AS DESCRIBED HERDN,

5. THE CONTRACTOR SHALL VIST THE J0B SITE PRIOR TO THE

BE CONSTRUCTED iN ACCORDANCE WITH THE CONTRACT DOCUMENTS.

£ THE CONTRACTOR SHALL OBTAIN AUTHORIZATION FROW THE PROVECT
OWNER'S REPRESENTATVE TO PROCEED WITH CONSTRUCTION PRIOR 10
STARTING WORK OM ANY [TEM NOT CLEARLY DEFINED BY THE
CONSTRUCTION DRAWINGS / CONTRACT DOCUMENTS.

7. THE CONTRACTOR SHALL INSTALL ALL EQUIPNENT AND MATERIALS
ACCORDING TO THE MANUFACTURER'S / VENDOR'S SPECIFICATIONS
UNLESS NOTED OTHERWISE OR WHERE LOCAL COOES OR. ORDINANCES
TAKE PRECEDENCE.

8. THE CONTRAGTOR SHALL PROVIDE A FULL SET OF CONSTRUCTION

18, THE CONTRACTON SHALL VERIY ALL DEMENSIONS, ELEVATIONS,
PROPERTY UNES, ETC. ON THE J0B.

17, ALL UNDERGROUND UTIUTY (NFORMATION WAS DETERMINED FROM
SURFACE INVESTIGATIONS AND EXJSTING PLANS OF RECORD. THE

PERSONNEL, INVOLVED WITH THE PROJECT.

9. THE CONTRACTOR SHALL SUPERVISE ANO DIRECT THE PROJECT
DESCRIBED HEREIN. THE CONTRACTOR SHALL BE SOLELY _RESPONSILE
FOR ALL CONSTRUCTION WEANS, METHQOS, TECHNIQUES, SEQUENCES
ANO PROCEDURES AND FOR COORDINATING ALL PORTIONS OF THE
WORK UNOER THE CONTRACT.
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SITE NUMBER: CIFF703A

SITE NAME: WCSU

SITE ADORESS: 303 BOXWOOD LANE
DANSBURY, CT 06810

SITE TYPE: LATHICE TOWER

PROPERTY QWNER: WESTERN CONNECTICUT

DANBURY, CT 08811

APPLICANT:

35 GRIFFIN ROAD SQUTH
BLOOMFIELD, CT 06002

OMNIPOINT COMMUNICATIONS INC.

DO NOT SCALE DRAWINGS

CONTRACTOR SHALL VERIFY ALL PLANS AND EXISTING
DIMENSIONS AND CONDITIONS ON THE JOB SITE AND
SHALL IMMEDIATELY NQTIFY THE PROJECT OWNER'S
REPRESENTATIVE IN WRITING OF DISCREPANCIES
BEFORE PROCEEDING WITH TRE WORK OR BE
RESPONSIBLE FOR SAME.

FAX:  (860)-692-7159
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NOTES:

1. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING ALL NECESSARY CONSTRUCTICN CONTROL SURVEYS
AND MANTAMNG ALL LINES ANO GRADES REQUIRED TO CONSTRUGY AL APROVEMENTS SHOWN MEREMN.

2 ALL DMENSONS SHOWN THUS & ARE APPROXMATE, THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS
AND ELEVATIONS WHICH EFFECT THE CONTRACTORS WORK, CONTRACTOR TU VERIFY ALL DIMENSIONS WITH
PROJECT OWNER PRIOR TO CONSTRUCTION.

3 NORTH ARROW SHOWN ON PLANS REFERS TO APPROXMATE TRUE MORTH. CONTRACTOR SHALL RETAIN THE
SERVICES OF A PROFESSIONAL SURVEYOR TO VERIFY TRUE NORTH AND PROVIOE AS-BURT ANTENNA
AZIMUTH, ANTENMA MECHANICAL DOWN-TILT AND ANTENNA RADIATION CENTER HEIGHT (AGL) CERVFICATONS
FOR ANTENNA AZIMUTHS WUST BE WITHIN 3 DEGREES OF THE SPECKIED SECTOR ORIENTATION ON THE RF
BUKD SHEET.

4 THE AND OR WIS SU8 SHALL BE FOR OBTANING ALL PERMITS
AN ISPECTIONS WHICH_ KAY BE REQURED FOR THE WORK BY THE ARGHITECT/ENGINCER, THE STATE
COUNTY OR LOCAL GOVERNMENT AUTHORITY,

5 ANTENNA =ﬂz§2g2§nm‘:ﬂb§§§ THE ASSEMELY AND

.»Go:ngwnw.na!x!:.inooao«:!n SURFACE PREPARATION AND APPLICATION SHALL BE
WITH THE AND PROJECT OWNER'S GUIDELINE'S.

woﬂgoz;«ﬂzta%aznﬁoozgnﬁh!uf.sg REQUIRED FOR

PROPER INSTALLATION O ELECTRICAL AND TELECOMMUNICATIGN SERVCE SHALL BE THE SOLE

RESPONSIBRATY OF THE CONTRACTOR.

9, ALL UTLITY WORK SHALL BE IN ACCORDANCE WITH LOCAL UTLITY CONPANY REQUIREMENTS AND

SPECIICATIONS.

10. AL (€) ACTVE SEWER, WATER, GAS, ELECTRIC, AND OTHER UTLITIES WHERE ENCOUNTERED IN THE WORK,

SHALL OF PROTECTED AT ALL TWES, AND WHERE REQUIRED FOR THE PROPER EXECUTION OF THE WORK,

12. THE AREAS OF THE PROPERTY IXSTURDED BY THE WORK AND NOT COVERED BY THE EQUIPMENT,
DRVERAY OR GRAVEL SHALL BE GRADED TO A UNIFORM SLOPE, FERTLIZED, SCEDED AND COVERED WITH
MULCH UNLESS OTHERWISE NOTZD.

13, THE CONTRACTOR SHALL ESTABLISM ANO MAINTAM SOL EROSION AND SEDINENTATION CONTROLS AT AL
TAIES DURING CONSTRUGTION.
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NOTE:

1. THE ELEVATION AND LOCATION OF THE GPS ANTENNA SHALL BE IN ACCORDANCE WATH THE FINAL RF

REPORT.

2. THE GPS ANTENNA WMOUNT IS DESIGNED TD FASTEN TO A STANDARD 1=1/4" DIMETER, SCHEDULE 40,
GALVANZED STEEL OR STAMLESS STERL PIPC. ITHE PIPE MUST NOT BF JHREADED AT THE ANTENNA
MOUNT END, THE PIPE SHALL BE GUT TO THE REQUIRED LENCTH (MINIMUM OF 18 INCHES) USING A
HANO R ROTARY PIPE CUTIER TO ASSURE A SMOOTH AND PERPENDICULAR CUT. A HACK SAW
SHAUL_NOT BE USED.. THE CUT PIPE ENO SHALL BE DEBURRED AND SMOOTH IN ORDER TO SEAL
AGAINST THE NEOPRENE GASKET ATTACHED TO THE ANTENNA MOUNT.

3. THE MOUNTING PLATE SHALL BE FABRICATED AS SHOWN AND ATTACHED TO THE APPROPRIATE

SUPPORT STRUCTURE USING U~BOLTS. THE SUPPORT PIPE SHALL THEN BE ATTACHED TO THE

MOUNTING PLAIE USING THE CYERSIZE U-BOLTS PROVIDED TO ALLOW ADJUSTMENT. (T IS CRICAL
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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 lattice tower located in
Danbury, Connecticut.

The host tower is a 100-ft, three-legged self-support lattice tower originally designed and
manufactured by Fred A. Nudd Corporation; file no: 96-4992 signed and sealed January 21,
1997. Subsequent reinforcement and partial member replacement was designed by Natcomm
LLC; job no. 361A and is depicted in design drawing S-1, Revision #4, dated November 28,
2001. The tower geometry, structure member sizes and the foundation system information were
taken from the aforementioned design documents. Antenna and appurtenance information
were obtained from a comparison of the design documents and field documentation conducted
by Natcomm [nc. during October 2008.

The tower is made up of five (5) steel sections consisting of A500-42, A500-50, and A500-61ksi
pipe legs. Diagonal lateral support bracing consists of A36 single angle and steel rod
construction. The vertical tower sections are connected by bolted flange plates while the pipe
legs and bracing are connected by welded (0’-40’), bolted and welded gusset connections (40'-
100’). The tower face width is 3.5-ft at the top and 7.5-ft at the bottom.

The aforementioned design report prepared by Fred A. Nudd Corporation and subsequent
reinforcement by Natcomm LLC; is available for reference in Section 4 of this report.

T-Mobile is proposing the installation of three (3) RFS APX16PV-16PVL-X Quad-pol panel
antennas and six (6) TMA’s mounted to the existing tower. Refer to the Antenna and
Appurtenance Summary below for a detailed description of the proposed antenna configuration.

Antenna and Appurtenance Summary

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

» CARRIER SPRINT NEXTEL (Existing):
Antennas: (8) DB844H90, (2) 5° Unknown Panels, and (2) 6" Unknown Panel
antennas mounted to (3) 12° Nudd Starmount Sector Frames with a centerline
elevation of 98-ft above the existing tower base.
Coax Cables: Sixteen (16) 7/8” & coax cables and six (6) 1 5/8” & coax cables.

= CARRIER UNKNOWN (Existing):
Antennas: (1) 3’ parabolic grid antenna with a centerline elevation of 96-ft above the
existing tower base.
Coax Cables: One (1) 1/2” & coax cable.

REPORT SECTION 1-1
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= CARRIER SPRINT NEXTEL (Existing):
Antennas: (2) 4 Unknown Panels and (1) 6’ Panel antennas flush mounted to the tower
legs with a centerline elevation of 89-ft above the existing tower base.
Coax Cables: Six (6) 1 5/8” & coax cables.

= CARRIER WCSU FM (Existing):
Antennas: (1) 4-Bay Shively Labs 6810 FM Antenna w/Radomes with a centerline
elevation of 65-ft above the existing tower base.
Coax Cables: One (1) 1 5/8” & coax cable.

* CARRIER SPRINT NEXTEL (Existing):
Antennas: (1) GPS antenna mounted to a 2’ standoff mount with a centerline elevation of
30-ft above the existing tower base.
Coax Cables: One (1) 1/2” & coax cable.

* T-Mobile: (Proposed):
Antennas: Three (3) RFS APX16PV-16PVL-X Quad-pol panel antennas and
six (6) TMA’s flush mounted to the tower legs with a centerline elevation of
83-ft above the existing tower base.
Coax Cables: Twelve (12) 1 5/8” & coax cables.

REPORT SECTION 1-2
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Primary Assumptions Used in the Analysis

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

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

= Tower is properly installed and maintained.

=  Tower is in plumb condition.

= Tower 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 tower 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 tower 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.

= All coax cables to be installed as specified in the report.

REPORT SECTION 1-3
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled
RISATower. The program analyzes the tower, considering the worst case loading condition.
The tower is considered as loaded by concentric forces along the tower shaft, and the model
assumes that the shaft members are subjected to bending, axial, and shear forces.

The existing tower was analyzed for 85 mph basic wind speed (fastest mile) with no ice and
74mph with %2 inch accumulative ice to determine stresses in members as per guidelines of the
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 Manual of
Steel Construction; Allowable Stress Design (ASD).

Tower Loading

Tower 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 tower structure and its
components, and the application of /2" radial ice tower structure and its components.

Basic Wind Fairfield County; v = 85 mph [Section 16 of TIA/EIA-222-F-96]
Speed: (fastest mile)

Danbury; v = 95 mph (3 second gust) [Appendix K of the 2005 CT
equivalent to v = 77.5 mph (fastest Building Code Supplement]
mile)

TIA/EIA-222-F wind speed controls

Load Cases: Load Case 1; 85 mph wind speed w/  [Section 16 of TIA/EIA-222-F-96]
no ice plus gravity load — used in
calculation of tower stresses and
rotation. This load case typically
controls the design of monopole
towers.

Load Case 2; 74 mph wind speed w/  [Section 16 of TIA/EIA-222-F-96]
¥2" radial ice plus gravity load — used

in calculation of tower stresses. This

load case typically controls the

design of lattice towers.

Load Case 3; Seismic — not checked [Section 1610.1.3 of State Bidg.
Code 2005] does not control in
the design of this structure type

REPORT SECTION 1-4
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Tower Capacity

Tower stresses were calculated utilizing the structural analysis software RISATower. Allowable
stresses were determined based on Table 5 of the TIA/EIA code with a 1/3 increase per Section
3.1.1.1 of the same code.

Calculated stresses were found to be above allowable limits. In Load Case 2, per RISATower
“Section Capacity Table”, this tower was found to be at 120.1% of its total capacity.

Foundation and Anchors

The existing foundation consists of three piers and a reinforced concrete pad bearing directly on
existing sub grade. The sub-grade conditions used in the analysis of the existing foundation
were obtained from the aforementioned manufacturers original design documents; Fred A. Nudd
Corporation; file no: 96-4992. Tower legs are connected to the foundation by means of (4) 1.5"
3, ASTM A36 anchor bolts per leg, embedded into the concrete foundation structure.

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

= The tower base maximum corner reactions developed from the governing Load Case
2 were used in the verification of the foundation and its anchors:

- Uplift @ base of leg = 142.5 kips
- Shear @ base of leg= 12.1 Kkips
- Compression @ base of leg= 171.7 kips
- Overturning Moment= 1064.2 kip-ft

= Tower anchor bolts were found to be within allowable limits.

= Foundation resists over one and a half times the calculated wind load, but not the
two times per the requirements of Section 3108.4.2 of the 2005 CT State Building
Code Supplement to the 2003 International Building Code (IBC).
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Conclusions and Recommendations

This analysis shows that the subject tower is not adequate to support the proposed modified
antenna configuration. Natcomm Inc., recommends the following listed items to eliminate the
overstress in the structure:

Tower Steel:

= Option 1. Add two (2) levels of guy wires (6 total) and three (3) guy anchor
foundations. This option has limited use as the proposed guy anchors will fall outside
the existing compound area.

= Option 2: Grout the existing tower legs between 40-ft to 80-ft. Reinforce all diagonals
and horizontal members from 40-ft to 60-ft.

Foundation:

* In addition a code modification should be filed requesting that the required factor of
safety for overturning be modified from 2.0x as stipulated by Section 3108.4.2 of the
2005 CT State Building Code Supplement to the 2003 International Building Code
(IBC) to 1.5x; applicable at the time of the original design of the tower structure.
Should a modification not be approved by the local official, foundation reinforcements
involving a geo-technical study and anchorage design for the existing foundation will
be necessary.

This report is not intended to serve as a specification for remedial items recommended
herein. Site specific engineering documents and/or repair procedures prepared by a
licensed engineer are necessary for any remedial work discussed.

The analysis is based, in part, on the information provided to this office by T-Mobile. If the
existing conditions are different than the information in this report, Natcomm, Inc. must be
contacted for resolution of any potential issues.
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Standard Conditions for Furnishing of

Professional Engineering Services on

Existing Structures

All 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:

Information 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 to ensure that the information provide 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-
corroded condition and have not deteriorated. It 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 other relevant parameters are to be different from the minimum values
recommended by the codes, the client shall specify the exact requirement. In 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 performed, results obtained, and recommendations made are 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.
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM

RISATower is an integrated structural analysis and design software package designed
specifically for the telecommunications industry. RISATower, formerly ERITower, automates
much of the tower analysis and design required by the TIA/EIA 222 Standard.

RISATower Features;

* RISATower can analyze and design 3- and 4-sided guyed towers, 3- and 4-sided self-
supporting towers and either round or tapered ground mounted poles with or without
guys.

= The program analyzes towers using the TIA-222-G (2005) standard or any of the

previous TIA/EIA standards back to RS-222 (1959). Steel design is checked using the
AISC ASD 9th Edition or the AISC LRFD specifications.

* Linear and non-linear (P-delta) analyses can be used in determining displacements and
forces in the structure. Wind pressures and forces are automatically calculated.

= Extensive graphics plots include material take-off, shear-moment, leg compression,
displacement, twist, feed line, guy anchor and stress plots.

* RISATower contains unique features such as True Cable behavior, hog rod take-up,
foundation stiffness and much more.

REPORT SECTION 2-2
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
12' Boom Starmount (Sprint Nextel) 98 APX16PV-16PVL-X w/mount pipe 83
12" Boom Starmount (Sprint Nextel) |98 (T-Mobile)
12" Boom Starmount (Sprint Nextel) |98 APX16PV-16PVL-X w/imount pipe 83
(4) DBB44HS0 (Sprint Nextel) 98 (T-hoble) .
(4) DBB44HS0 (Sprint Nextel) 98 f‘TP mﬁ;’) GEVLX wimount pipe 95
(2) 60"x12"x4" Panel (Sp-rin( Nextel) 98 (2) G20057A1 TMA (T-Mobile) 83
72" x 10" x 5" Panel (Sprint Nextel) 98 (2) G20057A1 TMA (T-Mobile) 83
72" x 1¢ X 5‘i Panel (Sprint Nextel) 98 (2) G20057A1 TMA (T-Mobile) 83
Pa:abohc Gr:d . 9 4-Bay 6810 w/Radome 65
(7$2pr|)'(n1(§r X" Ranel wimount pipe 89 2.5" Tube x 2 Standoff (Sprint) 30
48"x6.5"x3" Panel wimount pipe 89 GPS (Sprint) 30
(Sprint)
48"%6.5"X3" Panel wimount pipe 89
(Sprint)
MATERIAL STRENGTH
GRADE Fy Fu GRADE Fy Fu
A500-50 50 ksi 62 ksi A500M-61 61 ksi 75 ksi
A36 36 ksi 58 ksi AB00-42 42ksi 58 ksi

. TOWER RATING: 120.1%

MAX. CORNER REACTIONS AT BASE:

DOWN: 171656 Ib
UPLIFT: -142460 Ib
SHEAR: 12116 Ib

AXIAL
23422 Ib

MOMENT

SHEAR 1064238 Ib-ft

17275 Ib

TORQUE 1176 Ib-ft
74 mph WIND - 0.5000 in ICE
AXIAL

13452 Ib MOMENT

SHEAR 876573 Ib-ft

13940 Ib

TORQUE 1950 Ib-ft
REACTIONS - 85 mph WIND

TOWER DESIGN NOTES
1. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
3. Deflections are based upon a 50 mph wind.
4
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Tower Input Data

The main tower is a 3x free standing tower with an overall height of 100.00 ft above the ground line.

The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 3.50 ft at the top and 7.50 ft at the base.
This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Basic wind speed of 85 mph.

Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.
Tension only take-up is 0.0313 in.

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

Pressures are calculated at each section.

Stress ratio used in tower member design is 1.333.

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

Options

Consider Moments - Legs
Consider Moments - Horizontals

Distribute Leg Loads As Uniform
Assume Legs Pinned

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules

Consider Moments - Diagonals v Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Moment Magnification V' Use Clear Spans For Wind Area Ignore Redundant Members in FEA
V' Use Code Stress Ratios V' Use Clear Spans For KL/t SR Leg Bolts Resist Compression
v Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
Escalate Ice Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz N Use Azimuth Dish Coefficients Consider Feedline Torque
Use Special Wind Profile N Project Wind Area of Appurt. Include Angle Block Shear Check
V' Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles
Leg Bolts Are At Top Of Section V' SR Members Have Cut Ends Include Shear-Torsion Interaction
V' Secondary Horizontal Braces Leg V' Sort Capacity Reports By Component Always Use Sub-Critical Flow

Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

Triangulate Diamond Inner Bracing

Use Top Mounted Sockets



RISAT
ower 100" Nudd Self-Support Lattice - Rev 1 2 of 26
Project Date
NATCOMM INC
63-3 N Branford Rd 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587 a
Wind 180
Wind 90
_—
LegC Leg B
Wind Normal
Iriangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
St fi f
Tl 100.00-80.00 3.50 1 20.00
T2 80.00-60.00 3.50 1 20.00
T3 60.00-53.33 3.50 1 6.67
T4 53.33-40.00 3.50 1 13.33
TS 40.00-20.00 3.50 1 20.00
T6 20.00-0.00 5.50 1 20.00
o J
Tower Section Geometry (cont’d)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
ft ft Panels in in
Tl 100.00-80.00 3.33 TX Brace No Yes 0.0000 0.0000
T2 80.00-60.00 3.33 TX Brace No Yes 0.0000 0.0000
T3 60.00-53.33 3.34 TX Brace No Yes 0.0000 0.0000
T4 53.33-40.00 333 TX Brace No Yes 0.0000 0.0000
TS 40.00-20.00 5.00 X Brace No No 0.0000 0.0000

T6 20.00-0.00 5.00 X Brace No No 0.0000 0.0000
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Tower Section Geometry (cont’d)

Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
fi

T1 100.00-80.00 Pipe P2.5x.276 AS00-50 Solid Round 5/8 A36
(50 ksi) (36 ksi)

T2 80.00-60.00 Pipe P2.5x.276 A500-50 Solid Round 5/8 A36
(50 ksi) (36 ksi)

T3 60.00-53.33 Pipe P3x.3 AS00M-61  Solid Round 5/8 A36
(61 ksi) (36 ksi)

T4 53.33-40.00 Pipe P3x.3 A500M-61  Solid Round 5/8 A36
(61 ksi) (36 ksi)

T5 40.00-20.00 Pipe P5x.375 A500-42 Equal Angle L2x2x3/16 A36
(42 ksi) (36 ksi)

T6 20.00-0.00 Pipe P5x.375 A500-42 Equal Angle L2 1/2x2 1/2x3/16 A36
(42 ksi) (36 ksi)

Tower Section Geometry (cont’d)

Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
St

T1100.00-80.00  Equal Angle L1 172x1 1/2x3/16 A36 Equal Angle A36
(36 ksi) (36 ksi)

T2 80.00-60.00  Equal Angle L1 1/2x1 1/2x3/16 A36 Equal Angle A36
(36 ksi) (36 ksi)

T3 60.00-53.33  Equal Angle L1 1/2x1 1/2x3/16 A36 Equal Angle A36
(36 ksi) (36 ksi)

T4 53.33-40.00  Equal Angle L1 1/2x1 1/2x3/16 A36 Equal Angle L1 1/2x1 1/2x3/16 A36
(36 ksi) (36 ksi)

Tower Section Geometry (cont’d)

Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
ft Girts
T1 100.00-80.00 None  Solid Round A572-50 Equal Angle L1 1/2x1 1/2x3/16 A36
(50 ksi) (36 ksi)
T2 80.00-60.00 None  Single Angle A36 Equal Angle L1 1/2x1 1/2x3/16 A36
(36 ksi) (36 ksi)
T3 60.00-53.33 None  Single Angle A36 Equal Angle L1 1/2x1 1/2x3/16 A36
(36 ksi) (36 ksi)
T4 53.33-40.00 None  Single Angle A36 Equal Angle L1 1/2x1 1/2x3/16 A36
(36 ksi) (36 ksi)

Tower Section Geometry (cont’d)
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Tower Secondary Secondary Horizontal Secondary Inner Bracing Inner Bracing Size Inner Bracing
Elevation Horizontal Type Size Horizontal Type Grade
Grade
St
T4 53.33-40.00  Equal Angle L2 1/2x2 1/2x5/16 A36 Equal Angle A36
(36 ksi) (36 ksi)
Tower Section Geometry (cont’d)
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
ft f in in in
T1 100.00- 0.00 0.0000 A36 1 1 1 36.0000 36.0000
80.00 (36 ksi)
T2 80.00-60.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000
(36 ksi)
T3 60.00-53.33 0.00 0.0000 A36 1 1 1 36.0000 36.0000
(36 ksi)
T4 53.33-40.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000
(36 ksi)
TS5 40.00-20.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000
(36 ksi)
T6 20.00-0.00 0.00 0.0000 A36 1 1 1 36.0000 36.0000
(36 ksi)
Tower Section Geometry (cont’d)
K Factors'
Tower Cale Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
St Y Y Y Y Y Y Y
T1 100.00- Yes Yes 1 1 1 1 1 1 1 1
80.00 1 1 1 1 1 1 1
T2 80.00- Yes Yes 1 1 1 1 1 1 1 1
60.00 1 1 1 1 1 1 1
T3 60.00- Yes Yes 1 1 1 1 1 1 1 1
53.33 1 1 1 1 1 1 1
T4 53.33- Yes Yes 1 1 1 1 1 1 1 1
40.00 1 1 1 1 1 1 1
TS5 40.00- Yes Yes 1 1 1 1 1 1 1 1
20.00 1 1 1 1 1 1 1
T6 20.00-0.00 Yes Yes 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1

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

the overall length.

Tower Section Geometry (cont’d)
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Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
St
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
T1 100.00- | 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
80.00
T2 80.00-60.00] 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T3 60.00-53.33| 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T4 53.33-40.00{ 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
TS5 40.00-20.00 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T6 20.00-0.00| 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
Tower Section Geometry (cont’d)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
St Type
Bolt Size  No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No.
in in in in in in in
T1 100.00- Flange 0.7500 4 0.5000 0 0.5000 0 0.5000 0 0.6250 0 0.5000 0 0.6250 0
80.00 A325N A325N A325N A325N A325N A325N A325N
T2 80.00-60.00  Flange 0.7500 4 0.5000 0 0.5000 0 0.5000 0 0.6250 0 0.5000 0 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T3 60.00-53.33  Flange 0.7500 0 0.5000 0 0.5000 0 0.5000 0 0.6250 0 0.5000 0 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T4 53.33-40.00  Flange 1.0000 4 0.5000 0 0.5000 0 0.5000 0 0.6250 0 0.5000 0 0.7500 1
A325N A325N A325N A325N A325N A325N A325N
T5 40.00-20.00  Flange 1.0000 6 0.6250 1 0.5000 0 0.5000 0 0.6250 0 0.5000 0 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T6 20.00-0.00  Flange 1.5000 4 0.6250 1 0.5000 0 0.5000 0 0.6250 0 0.5000 0 0.6250 0
A36 A325N A325N A325N A325N A325N A325N
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description  Face Allow Component Placement Face Lateral # # Clear  Width or Perimeter — Weight
or  Shield Type Offset Offset Per  Spacing Diameter
Leg ft in (Frac FW¥) Row in in in plf
7/8 A Yes  Ar(CfAe) 98.00 - 3.00 0.0000 0 16 9 0.7500 1.1100 0.54
(Sprint Nextel)
15/8 A Yes  Ar(CfAe) 55.00 - 3.00 0.0000 0.115 1 1 1.9800 1.9800 1.04
(FM)
12 A Yes  Ar(CfAe) 98.00 - 3.00 0.0000 0.135 1 1 0.5800  0.5800 0.25
15/8 A Yes  Ar(CfAe) 98.00 - 3.00 -1.0000 0.03 6 6 0.7500 1.9800 1.04
(Sprint Nextel)
15/8 B  Yes  Ar(CfAe) 89.00 - 3.00 0.0000 0.25 6 6 0.7500 1.9800 1.04
(Sprint)
12 B  Yes  Ar(CfAe) 30.00 - 3.00 0.0000 0.15 1 1 0.5800  0.5800 0.25
(Sprint)
15/8 C Yes Ar(CfAe) 83.00 - 3.00 0.0000 0 12 6 0.7500  1.9800 1.04

(T-Mobile)
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Client Designed by
T-Mobile Staff

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ar Ar Cyd 4 Cud, Weight
Section Elevation In Face Out Face
fi i £ £ /£ Ib
Tl 100.00-80.00 A 33.675 0.000 0.000 0.000 272.34
B 8.910 0.000 0.000 0.000 56.16
C 2.970 0.000 0.000 0.000 37.44
T2 80.00-60.00 A 37.417 0.000 0.000 0.000 302.60
B 19.800 0.000 0.000 0.000 124.80
C 19.800 0.000 0.000 0.000 249.60
T3 60.00-53.33 A 12.754 0.000 0.000 0.000 102.65
B 6.603 0.000 0.000 0.000 41.62
C 6.603 0.000 0.000 0.000 83.24
T4 53.33-40.00 A 27.138 0.000 0.000 0.000 215.55
B 13.197 0.000 0.000 0.000 83.18
C 13.197 0.000 0.000 0.000 166.36
T5 40.00-20.00 A 40.717 0.000 0.000 0.000 323.40
B 20.283 0.000 0.000 0.000 127.30
C 19.800 0.000 0.000 0.000 249.60
T6 20.00-0.00 A 34.609 0.000 0.000 0.000 274.89
B 17.652 0.000 0.000 0.000 110.33
C 16.830 0.000 0.000 0.000 212.16

i

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Ag Ar Cyd, CyA4 Weight
Section Elevation or Thickness In Face Out Face
S Leg in yid i £ Nia Ib
Tl 100.00-80.00 A 0.500 10.005 42.795 0.000 0.000 795.43
B 2.235 10.238 0.000 0.000 158.28
C 0.745 3412 0.000 0.000 102.89
T2 80.00-60.00 A 0.500 11.117 47.550 0.000 0.000 883.81
B 4.967 22.750 0.000 0.000 351.73
C 4.967 22.750 0.000 0.000 685.95
T3 60.00-53.33 A 0.500 4.122 15.858 0.000 0.000 299.02
B 1.656 7.587 0.000 0.000 117.30
C 1.656 7.587 0.000 0.000 228.77
T4 53.33-40.00 A 0.500 10.720 31.692 0.000 0.000 623.12
B 3.310 15.163 0.000 0.000 234.43
C 3.310 15.163 0.000 0.000 457.19
T5 40.00-20.00 A 0.500 16.083 47.550 0.000 0.000 934.91
B 6.283 22.750 0.000 0.000 360.83
C 4.967 22.750 0.000 0.000 685.95
T6 20.00-0.00 A 0.500 13.671 40.417 0.000 0.000 794.68
B 6.460 19.337 0.000 0.000 314.44
C 4.222 19.337 0.000 0.000 583.06
Feed Line Shielding

Section Elevation Face Ag Ag Ar Ar

Ice Ice

S 17 17 s i

Tl 100.00-80.00 1.453 7.244 1.263 1.980
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Project Date
M,
¢l Lulg 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Section Elevation Face Ag Ag Ar Ar
Ice Ice
S /e £ b 2
B 0.385 1.711 0.334 0.468
C 0.128 0.570 0.111 0.156
T2 80.00-60.00 A 1.615 8.049 1.403 2.200
B 0.854 3.803 0.743 1.039
C 0.854 3.803 0.743 1.039
T3 60.00-53.33 A 0.550 2.740 0.478 0.749
B 0.285 1.268 0.248 0.346
C 0.285 1.268 0.248 0.346
T4 53.33-40.00 A 1.171 7.146 2.969 4.640
B 0.570 3112 1.444 2.021
C 0.570 3112 1.444 2.021
TS 40.00-20.00 A 0.000 3.204 4.100 6.408
B 0.000 1.462 2.042 2.923
C 0.000 1.395 1.994 2.791
T6 20.00-0.00 A 0.000 2.283 3.652 5.707
B 0.000 1.089 1.862 2722
C 0.000 0.994 1.776 2.486
Feed Line Center of Pressure
Section Elevation CPy CP, CPy CP;
Ice Ice
ft in in in in
Tl 100.00-80.00 -1.9226 -1.6574 -1.7166 14072
T2 80.00-60.00 -0.2899 0.7248 -0.5965 0.2105
T3 60.00-53.33 -0.3293 0.6174 -0.6256 0.1388
T4 53.33-40.00 -0.4215 0.3550 -0.6470 -0.0623
TS 40.00-20.00 -0.4874 0.3459 -0.7983 -0.1068
T6 20.00-0.00 -0.5716 0.3172 -0.8754 -0.1908
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cyd4 CuAd4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St s i Ib
ft
ft
12' Boom Starmount A From Leg 1.50 0.0000 98.00 No Ice 16.00 8.00 1000.00
(Sprint Nextel) 0.00 12" Ice  21.00 11.00 1250.00
0.00
12' Boom Starmount B From Leg 1.50 0.0000 98.00 No Ice 16.00 8.00 1000.00
(Sprint Nextel) 0.00 12" Ice 21.00 11.00 1250.00
0.00
12' Boom Starmount c From Leg 1.50 0.0000 98.00 No Ice 16.00 8.00 1000.00
(Sprint Nextel) 0.00 1/2"Ice  21.00 11.00 1250.00
0.00
(4) DB844H90 A From Leg 3.00 0.0000 98.00 No Ice 2.87 397 10.00
(Sprint Nextel) 0.00 1/2" Ice 3.18 4.34 36.27
0.00
(4) DB844H90 B From Leg 3.00 0.0000 98.00 No Ice 2.87 3.97 10.00
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Project Date
g 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Description Face Offset Offsets: Azimuth Placement Cady Cud. Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S - St 7 Vs b
St
Ji
(Sprint Nextel) 0.00 12" Ice 3.18 4.34 36.27
0.00
(2) 60"x12"x4" Panel C From Leg 3.00 0.0000 98.00 No Ice 7.00 2.78 50.00
(Sprint Nextel) 0.00 1/2" Ice 7.47 3.15 85.16
0.00
72" x 10" x 5" Panel C From Leg 3.00 0.0000 98.00 No Ice 7.03 4.12 35.00
(Sprint Nextel) 2.00 12" Ice 7.54 4.56 74.47
0.00
72" x 10" x 5" Panel C From Leg 3.00 0.0000 98.00 No Ice 7.03 4.12 35.00
(Sprint Nextel) -2.00 1/2" Ice 7.54 4.56 74.47
0.00
Parabolic Grid B From Leg 0.50 0.0000 96.00 No Ice 1.20 1.20 20.00
0.00 1/2" Ice 2.00 2.00 40.00
0.00
72" x 10" x 5" Panel w/mount A From Leg 0.50 0.0000 89.00 No Ice 7.03 5.54 56.90
pipe 0.00 1/2" Ice 7.54 6.48 109.83
(Sprint) 0.00
48"x6.5"x3" Panel w/mount B From Leg 0.50 0.0000 89.00 No Ice 3.10 2.62 50.21
pipe 0.00 1/2" Ice 3.44 3.17 76.93
(Sprint) 0.00
48"x6.5"x3" Panel w/mount C From Leg 0.50 0.0000 89.00 No Ice 3.10 2.62 50.21
pipe 0.00 1/2" Ice 3.44 3.17 76.93
(Sprint) 0.00
APX16PV-16PVL-X A From Leg 1.00 0.0000 83.00 No Ice 6.85 3.33 68.95
w/mount pipe 0.00 12" Ice 7.32 3.96 114.34
(T-Mobile) 0.00
APX16PV-16PVL-X B From Leg 1.00 0.0000 83.00 No Ice 6.85 3.33 68.95
w/mount pipe 0.00 1/2" Ice 7.32 3.96 114.34
(T-Mobile) 0.00
APX16PV-16PVL-X C From Leg 1.00 0.0000 83.00 No Ice 6.85 333 68.95
w/mount pipe 0.00 1/2" Ice 7.32 3.96 114.34
(T-Mobile) 0.00
(2) G20057A1 TMA A From Leg 0.50 0.0000 83.00 No Ice 0.82 0.39 11.00
(T-Mobile) 0.00 1/2" Ice 0.95 0.49 16.41
0.00
(2) G20057A1 TMA B From Leg 0.50 0.0000 83.00 No Ice 0.82 0.39 11.00
(T-Mobile) 0.00 1/2" Ice 0.95 0.49 16.41
0.00
(2) G20057A1 TMA C From Leg 0.50 0.0000 83.00 No Ice 0.82 0.39 11.00
(T-Mobile) 0.00 1/2" Ice 0.95 0.49 16.41
0.00
4-Bay 6810 w/Radome B From Leg 1.00 0.0000 65.00 No Ice 29.90 29.90 447.00
0.00 12"Ice  35.40 35.40 1040.00
0.00
2.5" Tube x 2' Standoff C From Leg 1.00 0.0000 30.00 No Ice 1.11 0.63 115.44
(Sprint) 0.00 1/2" Ice 1.44 0.84 128.13
0.00
GPS C From Leg 2.00 0.0000 30.00 No Ice 1.00 1.00 10.00
(Sprint) 0.00 1/2" Ice 1.50 1.50 15.00
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Project Date
MM IN
’Z‘_fﬁgmfo,d RdC 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Tower Pressures - No Ice
Gy =1162
Section z K; q, Ag F Ar Ag Aleg Leg Cdy CuA,
Elevation a % In Out
¢ Face Face
N4 fi osf i e £ hid fE his /7
T1 100.00- 90.00 | 1.332 25 74.792 | A 1.183 44.619 9.583 20.92 0.000 0.000
80.00 B 25111 20.923 41.61 0.000 0.000
C 2.334 15.239 54.53 0.000 0.000
T2 80.00-60.00 70.00 1.24 23 747921 A 1.042 48.199 9.583 19.46 0.000 0.000
B 1.703 31.343 29.00 0.000 0.000
C 1.703 31.343 29.00 0.000 0.000
T3 60.00-53.33 56.67 | 1.167 22 25290 A 0.331 17.022 3.891 22.42 0.000 0.000
B 0.561 11.136 33.26 0.000 0.000
C 0.561 11.136 33.26 0.000 0.000
T4 53.33-40.00 46.67| 1.104 20 50.543 | A 1.710 35.588 7.776 20.85 0.000 0.000
B 3235 22.249 30.51 0.000 0.000
C 3235 22.249 30.51 0.000 0.000
TS5 40.00-20.00 30.00 1 18 99.283 | A 4.003 59.291 18.574 29.35 0.000 0.000
B 6.060 38.858 41.35 0.000 0.000
C 6.109 38.374 41.76 0.000 0.000
T6 20.00-0.00 10.00 1 18] 139.283| A 9.052 53.183 18.574 29.85 0.000 0.000
B 10.841 36.226 39.46 0.000 0.000
C 10.928 35.404 40.09 0.000 0.000
Tower Pressure - With Ice
Gy =1162
Section z Kz q: tz Ag F Ar Ar Aleg Leg Cada Cud4
Elevation a % In Out
c Face Face
St ft psf in yid e ¥ fE fE S f
T1 100.00-80.00 90.00] 1.332 18 0.5000 76.458| A 43.260 24.624 12.917 19.03 0.000 0.000
B 12.215 22.387 37.33 0.000 0.000
C 5.702 22.038 46.56 0.000 0.000
T2 80.00-60.00 70.00 1.24 17 0.5000 76.458| A 47.795 24.931 12.917 17.76 0.000 0.000
B 24.156 23.027 27.38 0.000 0.000
C 24.156 23.027 27.38 0.000 0.000
T3 60.00-53.33 56.67| 1.167 16 0.5000 25.846| A 15918 9.333 5.003 19.81 0.000 0.000
B 8.049 8.340 30.52 0.000 0.000
C 8.049 8.340 30.52 0.000 0.000
T4 53.33-40.00 46.67| 1.104 15 0.5000 51.654] A 31.731 20.777 9.998 19.04 0.000 0.000
B 17.821 17.401 28.38 0.000 0.000
C 17.821 17.401 28.38 0.000 0.000
TS 40.00-20.00 30.00 1 14 0.5000] 100.952 A 49.245 38.844 21.913 24.88 0.000 0.000
B 27.929 30.786 37.32 0.000 0.000
C 28.062 29.536 38.05 0.000 0.000
T6 20.00-0.00 10.00 1 14 0.5000 140.952( A 47414 38.383 21.913 25.54 0.000 0.000
B 29.319 32.366 35.52 0.000 0.000
C 29.555 30.222 36.66 0.000 0.000

Tower Pressure - Service
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TCOMM IN
S s 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Gy =1162
Section z K; q; Ag F Ar Ar Aleg Leg CyAy CyA,
Elevation a % In Out
c Face Face
fi fi psf /7 e f id s fr s
T1 100.00- 90.00 | 1.332 9 74792 A 1.183 44,619 9583 20.92 0.000 0.000
80.00 B 2.111 20.923 41.61 0.000 0.000
c 2.334 15.239 54.53 0.000 0.000
T2 80.00-60.00 70.00 | 1.24 8| 74792| A 1.042 48.199 9.583 19.46 0.000 0.000
B 1.703 31.343 29.00 0.000 0.000
c 1.703 31.343 29.00 0.000 0.000
T3 60.00-53.33 56.67 | 1.167 71 252901 A 0.331 17.022 3.891 22.42 0.000 0.000
B 0.561 11.136 33.26 0.000 0.000
c 0.561 11.136 33.26 0.000 0.000
T4 53.33-40.00 46.67| 1.104 71 50543 A 1.710 35.588 7776 | 20.85 0.000 0.000
B 3.235 22.249 30.51 0.000 0.000
C 3.235 22.249 30.51 0.000 0.000
T5 40.00-20.00 30.00 1 6| 99283 A 4.003 59.291 18.574| 2935 0.000 0.000
B 6.060 38.858 41.35 0.000 0.000
C 6.109 38.374 41.76 0.000 0.000
T6 20.00-0.00 10.00 1 6| 139283 A 9.052 53.183 18.574|  29.85 0.000 0.000
B 10.841 36.226 39.46 0.000 0.000
C 10.928 35.404 40.09 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft Ib b e iid Ib plf
T1 100.00- 365.94 75480 | A 0.612] 1.797] 0.761 1 1 35.149 180820 9041 A
80.00 B 0.308 | 2.275| 0.618 1 1 15.049
C 0235 2.483| 0.598 1 1 11.449
T2 80.00- 677.00 754.80 | A 0.658 | 1.779| 0.791 1 1 39.171 185727 9286 A
60.00 B 0.442| 1.987| 0.67 1 1 22.689
c 0.442| 1.987| 0.67 1 1 22.689
T3 60.00- 227.52 303.60 | A 0.686| 1.776| 0.81 1 1 14.119 628.97| 9430 A
53.33 B 0.463| 1.953| 0.679 1 1 8.124
c 0.463| 1.953| 0.679 1 1 8.124
T4 53.33- 465.08 834.35| A 0.738 | 1.783| 0.848 1 1 31.879 1349.02 | 10120 A
40.00 B 0.504 | 1.895 0.7 1 1 18.801
C 0.504 | 1.895 0.7 1 1 18.801
T5 40.00- 700.30 | 1643.58 | A 0.638| 1.786| 0.777 1 1 50.087 1922.31 9%.12| A
20.00 B 0452 1.97] 0.674 1 1 32.265
c 0.448 | 1.977| 0.672 1 1 31.911
T6 20.00-0.00 597.38 | 1854.65| A 0.447| 1.979| 0.672 1 1 44.782 1904.65 9523 A
B 0338 22| 0.628 1 1 33.599
C 0.333| 2.213] 0.626 1 1 33.106
Sum Weight: | 303322 6145.77 OTM | 468055.36 9470.42
Ib-ft

Tower Forces - No Ice - Wind 60 To Face
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MM INC
A;‘;‘,?ngnﬁ,,d Rd 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Section Add Self F e Cr Rz Dr Dp Ar F w Ctrl.
Elevation Weight Weight a Face
C
St Ib b e £ Ib pif
T1 100.00- 365.94 754.80 [ A 0.612] 1.797] 0.761 0.8 1 34.913 1796.04| 89.80[ A
80.00 B 0.308 | 2.275| 0.618 0.8 1 14.627
c 0.235| 2.483| 0.598 0.8 1 10.983
T2 80.00- 677.00 754.80 | A 0.658 | 1.779| 0.791 0.8 1 38.963 1847.39 | 9237 A
60.00 B 0.442| 1987| 067 08 1 22.348
C 0442 1.987| 067 08 1 22.348
T3 60.00- 227.52 303.60 | A 0.686| 1.776 | 0.81 0.8 1 14.053 62603 9386 A
53.33 B 0.463 | 1.953]| 0.679| 0.8 1 8.012
c 0.463 | 1.953| 0.679 0.8 1 8.012
T4 53.33- 465.08 834.35( A 0.738 | 1.783| 0.848 0.8 1 31.537 133454 10012 A
40.00 B 0.504 | 1.895 0.7 0.8 1 18.154
C 0.504| 1.895 0.7 0.8 1 18.154
T5 40.00- 700.30 | 1643.58 | A 0.638 | 1.786| 0.777 0.8 1 49.287 189159 | 9458 A
20.00 B 0.452| 1.97| 0.674 0.8 1 31.053
(¢] 0.448 | 1.977| 0.672 0.8 1 30.689
T6 20.00-0.00 59738 | 1854.65| A 0.447| 1979 0.672| 08 1 42.971 1827.65| 91.38| A
B 0.338| 22| 0.628 0.8 1 31.431
C 0.333| 2213] 0.626| 0.8 1 30.920
Sum Weight: [ 3033.22|  6145.77 OTM | 463734.74 9323.23
Ib-ft
B Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Rr Dr Dp Ar F w Ctrl.
Elevation Weight Weight a Face
C
fi Ib Ib e 1 Ib plf
T1 100.00- 365.94 754.80 | A 0.612] 1797 0.761| 0.85 1 34.972 1799.08| 89.95] A
80.00 B 0.308 | 2275| 0.618| 0.85 1 14.733
G 0.235| 2.483| 0.598| 0.85 1 11.099
T2 80.00- 677.00 754.80 | A 0.658| 1.779] 0.791| 0.85 1 39.015 1849.86 | 9249 A
60.00 B 0.442| 1.987| 0.67| 085 1 22.433
C 0.442| 1.987| 0.67| 085 1 22.433
T3 60.00- 227.52 303.60 | A 0.686| 1.776| 0.81| 0.85 1 14.070 62676 |  93.97| A
53.33 B 0.463| 1.953] 0.679| 0.85 1 8.040
C 0.463| 1.953] 0.679| 0.85 1 8.040
T4 53.33- 465.08 834.35| A 0.738 | 1.783] 0.848| 0.85 1 31.622 1338.16 | 100.39| A
40.00 B 0.504 | 1.895 07| 085 1 18.316
C 0.504 | 1.895 07| 085 1 18.316
T5 40.00- 70030 [ 1643.58 | A 0.638 | 1.786| 0.777| 0.85 1 49.487 189927 9496 A
20.00 B 0452 197| 0.674| 0.85 1 31.356
C 0448 | 1.977| 0.672| 0.85 1 30.994
T6 20.00-0.00 597.38 |  1854.65| A 0.447| 1.979| 0.672| 0.85 1 43.424 1846.90 [ 92.35 A
B 0.338| 22| 0.628| 0.85 1 31.973
C 0.333| 2213] 0.626| 0.85 1 31.467
Sum Weight: | 3033.22|  6145.77 OTM | 464814.89 9360.03
Ib-ft

Tower Forces - With Ice - Wind Normal To Face
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Ag_?ggmfwd Rd 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Section Add Self F e Cr Ry Dr Dr Ag F w Ctrl,
Elevation Weight Weight a Face
c
St b b e f Ib plf
T1 100.00- 1056.61 1095.63 | A 0.888 | 1.907 | 0.972 1 1 67.196 2751.92 137.60 A
80.00 B 0.453| 1.969| 0.674 1 1 27.314
C 0.363 | 2.142| 0.637 1 1 19.743
T2 80.00- 1921.50 1095.63 | A 0.951| 2.006 1 1 1 72.726 2914.96 145.75 A
60.00 B 0.617 | 1.794] 0.764 1 1 41.754
C 0.617| 1.794| 0.764 1 1 41.754
T3 60.00- 645.09 42488 | A 0.977 | 2.053 1 1 1 25.251 972.53" 145.81 A
53:33 B 0.634| 1.787| 0.775 1 1 14.514
C 0.634| 1.787] 0.775 1 { 14.514
T4 53.33- 1314.74 1190.771 A 1 2.1 1 1 1 52.508 1838.71° 137.94 A
40.00 B 0.682| 1.776 | 0.807 1 1 31.865
C 0.682 | 1.776 | 0.807 1 1 31.865
TS 40.00- 1981.70 2179.61 | A 0.873 | 1.888| 0.958 1 i 86.470 2631.28 131.56 A
20.00 B 0.582 | 1.817| 0.743 1 1 50.788
C 0.571 1.825] 0.736 1 1 49.800
T6 20.00-0.00 1692.18 253554 | A 0.609| 1.799| 0.759 1 I 76.545 2219.74 110.99 A
B 0.438 | 1.994| 0.668 1 1 50.929
C 0.424 | 2.018| 0.662 1 1 49.554
Sum Weight: 8611.81 8522.06 ‘2Ag OTM | 693767.19 13329.14
limit 1b-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
(4
ft Ib Ib e f Ib plf
T1 100.00- 1056.61 1095.63 | A 0.888 | 1.907| 0.972 0.8 1 58.544 2397.58 119.88 A
80.00 B 0.453| 1.969| 0.674 0.8 1 24.871
C 0.363| 2.142| 0.637 0.8 1 18.603
T2 80.00- 1921.50 1095.63 | A 0.951 | 2.006 1 0.8 1 63.167 2531.82 126.59 A
60.00 B 0.617| 1.794| 0.764 0.8 1 36.923
C 0.617| 1.794| 0.764 0.8 1 36.923
T3 60.00- 645.09 42488 | A 0.977 ] 2.053 1 0.8 1 22.068 852.53 127.82 A
53.33 B 0.634 | 1.787| 0.775 0.8 1 12.904
C 0.634| 1.787| 0.775 0.8 1 12.904
T4 53.33- 1314.74 1190.77 | A 1 24 1 0.8 1 46.162 1725.37 129.44 A
40.00 B 0.682 | 1.776 | 0.807 0.8 1 28.301
C 0.682 | 1.776 | 0.807 0.8 1 28.301
T5 40.00- 1981.70 2179.61 | A 0.873 | 1.888] 0.958 0.8 1 76.621 2331.57 116.58 A
20.00 B 0.582| 1.817] 0.743 0.8 1 45.202
C 0.571| 1.825] 0.736 0.8 1 44.188
T6 20.00-0.00 1692.18 2535541 A 0.609| 1.799] 0.759 0.8 1 67.062 1944.75 97.24 A
B 0.438 | 1.994] 0.668 0.8 1 45.065
C 0.424 | 2.018 | 0.662 0.8 1 43.643
Sum Weight: 8611.81 8522.06 OTM | 611227.71 11783.63
1b-ft

Tower Forces - With Ice - Wind 90 To Face
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Project Date
‘M INC
gt b 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
(4
ft b Ib e 1 Ib plf
T1100.00- | 1056.61 | 1095.63 | A 0.888 | 1.907] 0.972] 0.85 1 60.707 2486.17| 12431 A
80.00 B 0453 1.969| 0.674| 0.85 1 25.482
C 0.363| 2.142| 0.637| 0.85 1 18.888
T280.00- | 1921.50 | 1095.63| A 0.951| 2.006 1] 085 1 65.557 2627.60 | 131.38] A
60.00 B 0.617| 1.794| 0.764| 0.85 1 38.130
c 0.617| 1.794| 0.764| 0.85 1 38.130
T3 60.00- 645.09 424388 | A 0.977| 2.053 1| o085 1 22.863 883.28 | 13243 A
53.33 B 0.634| 1.787| 0.775| 0.85 1 13.306
C 0.634| 1.787| 0.775| 0.85 1 13.306
T453.33-| 131474 119077 A 1 2.1 1| 085 1 47.748 1784.67 133.88] A
40.00 B 0.682| 1.776| 0.807| 0.85 1 29.192
C 0.682| 1.776| 0.807| 0.85 1 29.192
T540.00- | 198170 | 2179.61 | A 0.873| 1.888] 0.958| 0.85 1 79.083 2406.50 [ 12032 A
20.00 B 0.582| 1.817] 0.743| 0.85 1 46.599
C 0.571| 1.825] 0.736| 0.85 1 45.591
T620.00-0.00 | 1692.18 | 2535.54| A 0.609| 1.799] 0.759| 0.85 1 69.433 2013.50 [ 100.67| A
B 0.438| 1.994] 0.668| 0.85 1 46.531
C 0.424| 2.018] 0.662| 0.85 1 45.120
Sum Weight: | 8611.81 |  8522.06 OTM | 633349.98 12201.72
Ib-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Ry Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
C
St b Ib e fE Ib plf
T1 100.00- 365.94 754.80 | A 0.612 1.797] 0.761 1 1 35.149 62568 3128 A
80.00 B 0.308 | 2.275| 0.618 1 1 15.049
C 0.235| 2.483| 0.598 1 1 11.449
T2 80.00- 677.00 754.80 | A 0.658 | 1.779| 0.791 1 1 39.171 64265 3213 A
60.00 B 0442 1.987| 0.67 1 1 22.689
C 0.442| 1.987| 0.67 1 1 22.689
T3 60.00- 227.52 303.60 | A 0.686 | 1.776| 0.81 1 1 14.119 217.64| 3263 A
53.33 B 0.463| 1.953] 0.679 1 1 8.124
C 0.463 | 1.953| 0.679 1 1 8.124
T4 53.33- 465.08 83435| A 0.738 | 1.783| 0.848 1 1 31.879 466.79| 3502 A
40.00 B 0.504| 1.895] 0.7 1 1 18.801
C 0.504| 1.895] 0.7 1 1 18.801
T5 40.00- 700.30 | 164358 | A 0.638 | 1.786| 0.777 1 1 50.087 665.16 [ 3326 A
20.00 B 0452 1.97] 0.674 1 1 32.265
C 0448 | 1.977| 0.672 1 1 31.911
T6 20.00-0.00 597.38 | 1854.65| A 0.447| 1.979| 0.672 1 1 44782 659.05| 3295 A
B 0338 22| 0.628 1 1 33.599
c 0333 2213] 0.626 1 1 33.106
Sum Weight: | 303322 6145.77 OTM | 161956.87 3276.96
Ib-ft

Tower Forces - Service - Wind 60 To Face
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Project Date
INC
gl by 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Section Add Self F e Cr Rp Dr Dp Ar F w Ctrl.
Elevation Weight Weight a Face
C
ft ib b e f Ib pif
T1 100.00- 365.94 754.80 | A 0.612] 1.797 0.761 0.8 1 34.913 62147 3107 A
80.00 B 0.308 | 2.275| 0.618 0.8 1 14.627
C 0235 2.483| 0.598 0.8 1 10.983
T2 80.00- 677.00 754.80 | A 0.658 | 1.779| 0.791 0.8 1 38.963 63923 3196 A
60.00 B 0442 1987 067 08 1 22.348
C 0442 1.987| 067 08 1 22.348
T3 60.00- 227.52 303.60 | A 0.686 | 1.776| 0.1 0.8 1 14.053 21662 3248 A
53.33 B 0.463| 1.953| 0.679 0.8 1 8.012
C 0.463 | 1.953| 0.679 0.8 1 8.012
T4 53.33- 465.08 834.35| A 0.738 | 1.783 | 0.848 0.8 1 31.537 46178 [ 3464 A
40.00 B 0.504| 1.895| 0.7 0.8 1 18.154
C 0.504| 1.895| 0.7 0.8 1 18.154
T5 40.00- 70030 | 1643.58 | A 0.638| 1.786| 0.777] 0.8 1 49.287 654.53| 3273 A
20.00 B 0.452| 1.97| 0.674| 08 1 31.053
c 0.448 | 1.977| 0.672 0.8 1 30.689
T6 20.00-0.00 597.38 [ 1854.65| A 0.447| 1.979| 0.672 0.8 1 42,971 632.41 3162 A
B 0.338| 22| 0.628 0.8 1 31.431
C 0.333| 2213 0.626| 08 1 30.920
Sum Weight: | 303322 6145.77 OTM | 160461.85 3226.03
1b-ft

Tower Forces - Service - Wind 90 To Face

Section Add Self F e Cr Ry Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢
ft b Ib e s b pIf

T1 100.00- 365.94 75480 | A 0.612| 1.797| 0.761 0.85 1 34.972 622.52 313 A
80.00 B 0.308 | 2.275| 0.618| 0.85 1 14.733
€ 0.235| 2.483] 0.598| 0.85 1 11.099

T2 80.00- 677.00 75480 | A 0.658 | 1.779] 0.791 0.85 1 39.015 640.09 3200 A
60.00 B 0.442| 1.987| 0.67| 0.85 1 22.433
C 0.442| 1.987| 0.67| 0385 1 22.433

T3 60.00- 227.52 303.60 | A 0.686| 1.776 | 0.81 0.85 1 14.070 216.87 32.51 A
53.33 B 0.463| 1.953] 0.679| 0.85 1 8.040
C 0.463 | 1.953] 0.679| 0.85 1 8.040

T4 53.33- 465.08 83435 A 0.738 | 1.783] 0.848| 0.85 1 31.622 463.03 3474 A
40.00 B 0.504 | 1.895 0.7 0.85 1 18.316
C 0.504 | 1.895 071 0.85 1 18.316

T5 40.00- 700.30 1643.58 [ A 0.638| 1.786| 0.777| 0.85 1 49.487 657.19 3286 A
20.00 B 0.452 1.97 | 0.674| 0.85 1 31.356
C 0.448 | 1.977| 0.672| 0.85 1 30.994

T6 20.00-0.00 597.38 1854.65| A 0.447| 1.979| 0.672| 0.85 1 43.424 639.07 3195 A
B 0.338 22| 0.628] 0.85 1 31.973
C 0.333| 2.213| 0.626| 0.85 1 31.467

Sum Weight: 3033.22 6145.77 OTM | 160835.60 3238.76

1b-ft

Force Totals
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Project Date
ol 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587

Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X V4 Moments, M, Moments, M.
b b b Ib-ft 1b-ft Ib-ft

Leg Weight 4035.84 Gl i i ML % ;
Bracing Weight 2109.93 i :
Total Member Self-Weight 6145.77 1815.35 365.56
Total Weight 13451.60f 0 i Fn 1815.35 365.56 4
Wind 0 deg - No Ice ¢ ) 241.70 -13543.44 -825885.99 -23018.80 1686.16

Wind 30 deg - No Ice 7050.97 -11754.22 -723880.89 -444333.22 1950.90
Wind 60 deg - No Ice 11939.06 -6907.45 -430126.46 -745555.51 1687.58
Wind 90 deg - No Ice 13683.29 -241.70 -21569.01 -848529.09 971.30
Wind 120 deg - No Ice 11824.83 6562.40 395414.57 -725912.92 -0.34
Wind 150 deg - No Ice 6632.33 11512.51 704127.23 -403830.31 -979.60
Wind 180 deg - No Ice -241.70 13396.26 825196.07 23749.93 -1693.85
Wind 210 deg - No Ice -7050.97 11754.22 727511.60 445064.34 -1950.90
Wind 240 deg - No Ice -12066.53 6981.04 435917.48 750028.40 -1685.82
Wind 270 deg - No Ice -13683.29 241.70 25199.72 849260.21 -971.30
Wind 300 deg - No Ice -11697.36 -6488.81 -389623.55 722902.27 6.28
Wind 330 deg - No Ice -6632.33 -11512.51 -700496.53

404561.43
3674.78 271.96
187.58 -16962.58 -1011108.85 -17823.80 929.32
8179.98 -13807.45 -831878.66 -502287.05
13618.48 -7870.98 -478118.68 -832931.58
16035.06 -187.58 -14420.98 -973503.29
14769.35 8318.85 495395.21 -886317.11
7855.08 13619.87 821132.47 -470944.28
-187.58 15417.08 935918.94 18367.72
-8179.98 13807.45 839228.23 502830.98
-14956.93 8643.74 526737.99 904956.79
-16035.06 187.58 21770.54 974047.22
-13430.90 -7546.09 -446775.91 815379.74

Member Ice B
Total Weight Ice
Wind 0 deg - Ice
Wind 30 deg - Ice
Wind 60 deg - Ice
Wind 90 deg - Ice
Wind 120 deg - Ice
Wind 150 deg - Ice
Wind 180 deg - Ice
Wind 210 deg - Ice
Wind 240 deg - Ice
Wind 270 deg - Ice
Wind 300 deg - Ice

Wind 330 deg - Ice s -7855.08 -13619.87 -813782.90 471488.20(
Total Weight 13451.60 |Gl S vt 1815.35 365.56
Wind 0 deg - Service i -4686.31 -285161.35 -8339.72

2439.78 -4067.20 -249865.47 -154123.25
4131.16 -2390.12 -148220.34 -258352.42
4734.70 -83.63 -6850.98 -293983.41
4091.64 2270.73 137433.99 -251555.67
2294.92 3983.57 244254.99 -140108.40

-83.63 4635.38 286147.32 7843.24
-2439.78 4067.20 252346.46 153626.77
-4175.27 2415.59 151448.84 259150.67
-4734.70 83.63 9331.97 293486.93
-4047.53 -2245.26 -134205.49 249764.46
-2294.92 -3983.57 -241774.00 139611.92

Wind 30 deg - Service

Wind 60 deg - Service

Wind 90 deg - Service

Wind 120 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service
Wind 210 deg - Service
Wind 240 deg - Service
Wind 270 deg - Service
Wind 300 deg - Service
Wind 330 deg - Service

Load Combinations

Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
b) Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
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NATCOMM INC
63-3 N Branford Rd
Branford, CT 06405

Phone: (203) 488-0580
FAX: (203) 488-8587

Job Page
100' Nudd Self-Support Lattice - Rev 1 16 of 26
Project Date
08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Client Designed by
T-Mobile Staff

Comb. Description
No.
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+Icet+Temp
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Icet+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
29 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. S Type Load Moment Moment
Comb. b 1b-ft Ib-ft
Tl 100 - 80 Leg Max Tension 4 15359.39 -57.65 34.87
Max. Compression 23 -29307.93 75.94 -44.22
Max. Mx 5 -5697.54 591.43 41.84
Max. My 2 -5461.84 -39.26 -540.42
Max. Vy 11 -646.47 263.36 -5.84
Max. Vx 8 587.66 8.33 -250.41
Diagonal Max Tension 16 5673.25 0.00 0.00
Horizontal Max Tension 1 0.00 0.00 0.00
Max. Compression 4 -4996.36 0.00 0.00
Max. Mx 14 -4395.79 -5.12 0.00
Max. My 26 -4640.87 0.00 -0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 26 0.00 0.00 0.00
Top Girt Max Tension 1 0.00 0.00 0.00
Max. Compression 4 -2588.24 0.00 0.00
Max. Mx 14 -2443.44 -5.12 0.00
Max. My 26 -2446.81 0.00 -0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 26 0.00 0.00 0.00
T2 80 - 60 Leg Max Tension 17 59055.66 -227.83 65.15
Max. Compression 23 -81330.28 235.54 -148.44
Max. Mx 18 -9188.29 -265.54 1.27
Max. My 8 -29732.43 45.81 -278.32
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100' Nudd Self-Support Lattice - Rev 1 17 of 26
Date
ATCOMM
e 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 . Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. 1t Type Load Moment Moment
Comb. b 1b-ft 1b-ft
Max. Vy 4 215.89 -232.47 178.42
Max. Vx 3 304.53 -150.27 256.67
Diagonal Max Tension 24 8563.85 0.00 0.00
Horizontal Max Tension 1 0.00 0.00 0.00
Max. Compression 23 -6311.41 0.00 0.00
Max. Mx 14 -4298.26 -5.12 0.00
Max. My 20 -4393.70 0.00 -0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 20 0.00 0.00 0.00
Top Girt Max Tension 1 0.00 0.00 0.00
Max. Compression 10 -5184.90 0.00 0.00
Max. Mx 14 -4383.30 -5.12 0.00
Max. My 26 -4401.15 0.00 -0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 26 0.00 0.00 0.00
T3 60 - 53.33 Leg Max Tension 17 78727.01 -408.58 234.28
Max. Compression 23 -104322.97 711.96 -382.95
Max. Mx 18 -84474.02 -717.11 -15.00
Max. My 15 -98877.08 15.04 771.04
Max. Vy 23 -154.35 711.96 -382.95
Max. Vx 15 -166.93 15.04 771.04
Diagonal Max Tension 24 9306.24 0.00 0.00
Horizontal Max Tension 1 0.00 0.00 0.00
Max. Compression 24 -6774.29 0.00 0.00
Max. Mx 14 -4521.09 -5.12 0.00
Max. My 26 -6706.52 0.00 -0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 26 0.00 0.00 0.00
Top Girt Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -6364.21 0.00 0.00
Max. Mx 14 -4365.37 -5.12 0.00
Max. My 20 -6302.27 0.00 -0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 20 0.00 0.00 0.00
T4 53.33-40 Leg Max Tension 17 122715.70 607.32 -374.07
Max. Compression 23 -155239.79 2759.65 -1432.57
Max. Mx 23 -155239.79 2759.65 -1432.57
Max. My 15 -148297.28 141.82 2971.35
Max. Vy 23 -1512.90 2759.65 -1432.57
Max. Vx 15 -1641.19 141.82 2971.35
Diagonal Max Tension 24 10606.67 0.00 0.00
Horizontal Max Tension 1 0.00 0.00 0.00
Max. Compression 23 -6849.56 0.00 0.00
Max. Mx 14 -3858.51 -5.12 0.00
Max. My 16 -5023.70 0.00 0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 16 -0.00 0.00 0.00
Secondary Max Tension 23 2688.83 0.00 0.00
Horizontal
Max. Compression 23 -2688.83 0.00 0.00
Max. Mx 14 179.25 -11.17 0.00
Max. My 15 2568.58 0.00 -0.00
Max. Vy 14 12.77 0.00 0.00
Max. Vx 15 0.00 0.00 0.00
Top Girt Max Tension 1 0.00 0.00 0.00
Max. Compression 24 -6320.25 0.00 0.00
Max. Mx 14 -4169.36 -5.12 0.00
Max. My 26 -6235.65 0.00 -0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 26 0.00 0.00 0.00
Bottom Girt Max Tension 1 0.00 0.00 0.00
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Project Date
NAT
pref ek g 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. St Type Load Moment Moment
Comb. b Ib-ft 1b-ft
Max. Compression 23 -3005.01 0.00 0.00
Max. Mx 14 -1943.67 -5.12 0.00
Max. My 16 -2714.55 0.00 0.00
Max. Vy 14 5.85 0.00 0.00
Max. Vx 16 -0.00 0.00 0.00
TS 40 - 20 Leg Max Tension 17 135629.25 -1094.71 -4.12
Max. Compression 23 -160002.65 1009.38 2.13
Max. Mx 23 -152495.47 3106.18 138.95
Max. My 22 -1816.88 -327.70 2486.19
Max. Vy 23 538.16 3106.18 138.95
Max. Vx 18 351.20 -280.71 2479.18
Diagonal Max Tension 23 2146.03 0.00 0.00
Max. Compression 16 -2890.87 0.00 0.00
Max. Mx 23 507.40 63.33 6.08
Max. My 23 -2231.84 -62.75 15.47
Max. Vy 23 -24.92 63.33 6.08
Max. Vx 23 -5.44 0.00 0.00
T6 20-0 Leg Max Tension 17 141081.75 -1722.72 -1.81
Max. Compression 23 -170765.91 -0.00 -0.46
Max. Mx 23 -166726.76 1873.27 -7.54
Max. My 22 -6276.29 942.51 1681.09
Max. Vy 17 -394.24 -1722.72 -1.81
Max. Vx 18 357.12 969.75 1675.51
Diagonal Max Tension 21 2779.56 0.00 0.00
Max. Compression 21 -1958.82 0.00 0.00
Max. Mx 23 337.59 80.22 2.91
Max. My 22 2186.43 25.53 9.48
Max. Vy 23 -29.45 80.22 2.91
Max. Vx 22 -2.56 0.00 0.00

Maximum Reactions

Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb
LegC Max. Vert 23 171656.24 9406.67 -5331.76
Max. Hy 23 171656.24 9406.67 -5331.76
Max. H, 17 -142460.38 -10532.11 5990.01
Min. Vert 17 -142460.38 -10532.11 5990.01
Min. Hy 17 -142460.38 -10532.11 5990.01
Min. H, 23 171656.24 9406.67 -5331.76
Leg B Max. Vert 19 166653.30 -9130.03 -5281.37
Max. Hy 25 -137596.52 10248.21 5955.85
Max. H, 25 -137596.52 10248.21 5955.85
Min. Vert 25 -137596.52 10248.21 5955.85
Min. Hy 19 166653.30 -9130.03 -5281.37
Min. H, 19 166653.30 -9130.03 -5281.37
Leg A Max. Vert 15 165994.63 94.74 10540.06
Max. Hy 18 10066.15 498.88 -1048.40
Max. H, 15 165994.63 94.74 10540.06
Min. Vert 21 -138606.64 -112.09 -11880.00
Min. H, 24 4370.12 -501.81 -1353.06

Min. H, 21 -138606.64 -112.09 -11880.00
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TCOMM INC
"\2/3‘_3 N Branford Rd 08140 - 303 Boxwood Lane, Danbury, CT 08:34:04 11/07/08
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 T-Mobile Staff
FAX: (203) 488-8587
Tower Mast Reaction Summary
Load Vertical Shear, Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M.
b b b Ib-ft Ib-ft Ib-ft
Dead Only 13451.60 0.00 0.00 1745.35 368.33 -3.10
Dead+Wind 0 deg - No Ice 13451.60 241.70 -13543.44 -834374.32 -23353.96 1678.82
Dead+Wind 30 deg - No Ice 13451.60 7050.94 -11754.23 -731325.95 -449005.37 1949.63
Dead+Wind 60 deg - No Ice 13451.60 11939.06 -6907.45 -434565.85 -753297.93 1714.44
Dead+Wind 90 deg - No Ice 13451.60 13683.29 -241.66 -21841.07 -857317.84 1014.40
Dead+Wind 120 deg - No Ice 13451.60 11824.82 6562.41 399424.44 -733417.80 28.25
Dead+Wind 150 deg - No Ice 13451.60 6632.35 11512.50 711312.13 -407967.66 -975.28
Dead+Wind 180 deg - No Ice 13451.60 -241.70 13396.26 833643.34 24051.06 -1693.96
Dead+Wind 210 deg - No Ice 13451.60 -7051.00 11754.20 735018.77 449740.99 -1944.20
Dead+Wind 240 deg - No Ice 13451.60 -12066.53 6981.04 440492.11 757857.25 -1706.72
Dead+Wind 270 deg - No Ice 13451.60 -13683.29 241.73 25567.25 858056.45 -1017.60
Dead+Wind 300 deg - No Ice 13451.60 -11697.36 -6488.81 -393536.47 730323.50 -20.37
Dead+Wind 330 deg - No Ice 13451.60 -6632.30 -11512.53 -707650.11 408661.06 975.21
Dead+Icet+Temp 23421.56 -0.00 0.00 3780.34 253.55 2.76
Dead+Wind 0 deg+Ice+Temp 23421.56 187.58 -16962.58 -1027457.59 -18250.16 935.18
Dead+Wind 30 deg+lce+Temp 23421.56 8179.89 -13807.49 -845358.57 -510520.47 1175.50
Dead+Wind 60 deg+Ice+Temp 23421.56 13618.50 -7870.96 -485846.70 -846503.02 1123.74
Dead+Wind 90 deg+Ice+Temp 23421.56 16035.06 -187.49 -14672.44 -989355.01 705.32
Dead+Wind 120 deg+Ice+Temp 23421.56 14769.35 8318.84 503355.42 -900733.47 82.96
Dead+Wind 150 deg+Ice+Temp 23421.56 7855.14 13619.84 834334.86 -478578.26 -598.76
Dead+Wind 180 deg+Ice+Temp 23421.56 -187.56 15417.08 950985.68 18729.20 -1069.87
Dead+Wind 210 deg+Ice+Temp 23421.56 -8180.06 13807.39 852831.20 511136.26 -1171.70
Dead+Wind 240 deg+Ice+Temp 23421.56 -14956.92 8643.75 535400.39 919754.37 -1018.90
Dead+Wind 270 deg+Ice+Temp 23421.56 -16035.06 187.65 22324.37 989878.15 -709.25
Dead+Wind 300 deg+Ice+Temp 23421.56 -13430.91 -7546.09 -453841.11 828502.48 -50.38
Dead+Wind 330 deg+Ice+Temp 23421.56 -7855.03 -13619.90 -826876.31 478984.59 598.32
Dead+Wind 0 deg - Service 13451.60 83.63 -4686.31 -287505.86 -7840.37 583.86
Dead+Wind 30 deg - Service 13451.60 2439.78 -4067.20 -251861.17 -155136.23 681.02
Dead+Wind 60 deg - Service 13451.60 4131.16 -2390.12 -149181.23 -260441.38 593.22
Dead+Wind 90 deg - Service 13451.60 4734.70 -83.63 -6358.75 -296424.79 346.23
Dead+Wind 120 deg - Service 13451.60 4091.64 2270.73 139414.29 -253539.05 9.05
Dead+Wind 150 deg - Service 13451.60 2294.92 3983.57 247346.41 -140926.49 -333.66
Dead+Wind 180 deg - Service 13451.60 -83.63 4635.38 289688.17 8567.00 -586.30
Dead+Wind 210 deg - Service 13451.60 -2439.78 4067.20 255551.01 155863.20 -680.74
Dead+Wind 240 deg - Service 13451.60 -4175.27 2415.59 153622.70 262472.97 -592.62
Dead+Wind 270 deg - Service 13451.60 -4734.70 83.63 10046.00 297157.05 -346.47
Dead+Wind 300 deg - Service 13451.60 -4047.53 -2245.26 -134976.44 252968.35 -6.91
Dead+Wind 330 deg - Service 13451.60 -2294.92 -3983.57 -243661.86 141655.70 333.66
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. b b b b b b
1 0.00 -13451.60 0.00 -0.00 13451.60 -0.00 0.000%
2 241.70 -13451.60 -13543.44 -241.70 13451.60 13543.44 0.000%
3 7050.97 -13451.60 -11754.22 -7050.94 13451.60 11754.23 0.000%
4 11939.06 -13451.60 -6907.45 -11939.06 13451.60 6907.45 0.000%
5 13683.29 -13451.60 -241.70 -13683.29 13451.60 241.66 0.000%
6 11824.83 -13451.60 6562.40 -11824.82 13451.60 -6562.41 0.000%
7 6632.33 -13451.60 11512.51 -6632.35 13451.60 -11512.50 0.000%
8 -241.70 -13451.60 13396.26 241.70 13451.60 -13396.26 0.000%
9 -7050.97 -13451.60 11754.22 7051.00 13451.60 -11754.20 0.000%
10 -12066.53 -13451.60 6981.04 12066.53 13451.60 -6981.04 0.000%
11 -13683.29 -13451.60 241.70 13683.29 13451.60 -241.73 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. b b b b b b
12 -11697.36 -13451.60 -6488.81 11697.36 13451.60 6488.81 0.000%
13 -6632.33 -13451.60 -11512.51 6632.30 13451.60 11512.53 0.000%
14 0.00 -23421.56 0.00 0.00 23421.56 -0.00 0.000%
15 187.58 -23421.56 -16962.59 -187.58 23421.56 16962.58 0.000%
16 8179.98 -23421.56 -13807.45 -8179.89 23421.56 13807.49 0.000%
17 13618.48 -23421.56 -7870.98 -13618.50 23421.56 7870.96 0.000%
18 16035.06 -23421.56 -187.58 -16035.06 23421.56 187.49 0.000%
19 14769.35 -23421.56 8318.85 -14769.35 23421.56 -8318.84 0.000%
20 7855.08 -23421.56 13619.87 -7855.14 23421.56 -13619.84 0.000%
21 -187.58 -23421.56 15417.08 187.56 23421.56 -15417.08 0.000%
22 -8179.98 -23421.56 13807.45 8180.06 23421.56 -13807.39 0.000%
23 -14956.93 -23421.56 8643.74 14956.92 23421.56 -8643.75 0.000%
24 -16035.06 -23421.56 187.58 16035.06 23421.56 -187.65 0.000%
25 -13430.90 -23421.56 -7546.09 13430.91 23421.56 7546.09 0.000%
26 -7855.08 -23421.56 -13619.87 7855.03 23421.56 13619.90 0.000%
27 83.63 -13451.60 -4686.31 -83.63 13451.60 4686.31 0.000%
28 2439.78 -13451.60 -4067.20 -2439.78 13451.60 4067.20 0.000%
29 4131.16 -13451.60 -2390.12 -4131.16 13451.60 2390.12 0.000%
30 4734.70 -13451.60 -83.63 -4734.70 13451.60 83.63 0.000%
31 4091.64 -13451.60 2270.73 -4091.64 13451.60 -2270.73 0.000%
32 2294.92 -13451.60 3983.57 -2294.92 13451.60 -3983.57 0.000%
33 -83.63 -13451.60 4635.38 83.63 13451.60 -4635.38 0.000%
34 -2439.78 -13451.60 4067.20 2439.78 13451.60 -4067.20 0.000%
35 -4175.27 -13451.60 2415.59 4175.27 13451.60 -2415.59 0.000%
36 -4734.70 -13451.60 83.63 4734.70 13451.60 -83.63 0.000%
37 -4047.53 -13451.60 -2245.26 4047.53 13451.60 2245.26 0.000%
38 -2294.92 -13451.60 -3983.57 2294.92 13451.60 3983.57 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00016010
2 Yes 4 0.00000001 0.00028491
3 Yes 4 0.00000001 0.00014899
4 Yes 4 0.00000001 0.00000486
5 Yes 4 0.00000001 0.00046123
6 Yes 4 0.00000001 0.00017434
7 Yes 4 0.00000001 0.00037083
8 Yes 4 0.00000001 0.00000431
9 Yes 4 0.00000001 0.00023887
10 Yes 4 0.00000001 0.00031740
11 Yes 4 0.00000001 0.00041739
12 Yes 4 0.00000001 0.00000428
13 Yes 4 0.00000001 0.00037846
14 Yes 4 0.00000001 0.00010630
15 Yes 4 0.00000001 0.00028945
16 Yes 4 0.00000001 0.00033492
17 Yes 4 0.00000001 0.00020348
18 Yes 4 0.00000001 0.00055413
19 Yes 4 0.00000001 0.00031688
20 Yes 4 0.00000001 0.00042761
21 Yes 4 0.00000001 0.00011789
22 Yes 4 0.00000001 0.00036402
23 Yes 4 0.00000001 0.00031834
24 Yes 4 0.00000001 0.00044322
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25 Yes 4 0.00000001 0.00002514
26 Yes 4 0.00000001 0.00044596
27 Yes 4 0.00000001 0.00000554
28 Yes 4 0.00000001 0.00000572
29 Yes 4 0.00000001 0.00000584
30 Yes 4 0.00000001 0.00000570
31 Yes 4 0.00000001 0.00000555
32 Yes 4 0.00000001 0.00000567
33 Yes 4 0.00000001 0.00000581
34 Yes 4 0.00000001 0.00000570
35 Yes 4 0.00000001 0.00000557
36 Yes 4 0.00000001 0.00000567
37 Yes 4 0.00000001 0.00000581
38 Yes 4 0.00000001 0.00000567
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. 2 2
Tl 100 - 80 6.592 35 0.5756 0.0696
T2 80 - 60 4,188 35 0.5444 0.0673
T3 60 - 53.33 2.090 35 0.4090 0.0600
T4 53.33-40 1.534 35 0.3511 0.0455
TS 40 - 20 0.710 35 0.1917 0.0170
T6 20-0 0.160 35 0.0790 0.0039

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gowv. Deflection Tilt Twist Radius of
Load Curvature
ft Comb in ° ° ft
98.00 12' Boom Starmount 35 6.347 0.5751 0.0692 71363
96.00 Parabolic Grid 35 6.102 0.5744 0.0688 71363
89.00 72" x 10" x 5" Panel w/mount pipe 35 5.252 0.5686 0.0676 32438
83.00 APX16PV-16PVL-X w/mount pipe 35 4.538 0.5553 0.0669 20935
65.00 4-Bay 6810 w/Radome 35 2.562 0.4484 0.0660 7539
30.00 2.5" Tube x 2' Standoff 35 0.353 0.1184 0.0071 7344
Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
ft in Comb. i °

Tl 100 - 80 22.525 23 1.9134 0.3431
T2 80 - 60 14.527 23 1.8228 0.3349
T3 60 - 53.33 7.389 23 1.3908 0.2732
T4 53.33-40 5.436 23 1.1988 0.1936
TS5 40 -20 2.470 23 0.6591 0.0492
T6 20-0 0.561 23 0.2746 0.0110
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Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in N ° ft
98.00 12' Boom Starmount 23 21.713 1.9128 0.3420 25746
96.00 Parabolic Grid 23 20.902 1.9117 0.3408 25746
89.00 72" x 10" x 5" Panel w/mount pipe 23 18.080 1.8963 0.3373 11702
83.00 APX16PV-16PVL-X w/mount pipe 23 15.698 1.8565 0.3353 7553
65.00 4-Bay 6810 w/Radome 23 9.020 1.5188 0.3099 2529
30.00 2.5" Tube x 2' Standoff 23 1.214 0.4098 0.0179 1991
Bolt Design Data
Section Elevation Component Bolt Bolt Size  Number  Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
St in Bolts Bolt b " Allowable
b
Tl 100 Leg A325N  0.7500 4 3839.85 19438.40 0.198 ‘/ 1.333 Bolt Tension
T2 80 Leg A325N  0.7500 4 14763.90  19438.60 0.760 ‘/ 1.333 Bolt Tension
T4 53.33 Leg A325N  1.0000 4 3066320  34557.30 0.887 ‘/ 1.333 Bolt Tension
Secgndary A325N  0.7500 1 2688.83 9277.52 0.290 ‘/ 1.333 Bolt Shear
Horizontal
TS5 40 Leg A325N  1.0000 6 22604.90  34557.50 0.654 ‘/ 1.333 Bolt Tension
Diagonal A325N  0.6250 1 2890.87 6442.72 0.449 ‘/ 1.333 Bolt Shear
T6 20 Leg A36 1.5000 4 34988.60  33823.20 1.034 ‘/ 1:333 Bolt Tension
Diagonal A325N  0.6250 1 2779.56 6117.19 0.454 ‘/ 1.333  Member Bearing
Compression Checks
Leg Design Data (Compression)
Section Elevation Size L L, Klr F, A Actual Allow. Ratio
No. P P, P
Sft St St ksi in’ b b P
Tl 100 - 80 P2.5x.276 20.00 3.33 433 25.362 22535  -29307.90 57154.90 0.513
K=1.00 ‘/
T2 80 - 60 P2.5x.276 20.00 3.33 433 25.362 22535  -81330.30  57154.90 1.423
K=1.00
H1-3 (1.42 CR) - 58
T3 60 - 53.33 P3x.3 6.67 3.34 352 31.702 3.0159 -104323.00 95611.60 1.091
K=1.00 /
T4 53.33-40 P3x.3 13.33 1.67 17.6 34.598 3.0159 -155240.00 104344.00  1.488

K=1.00
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Section Elevation Size L Ly Ky F, A Actual Allow. Ratio
No. P P, P
fi fi fi ksi in’ b -
H1-3 (1.49 CR) - 136
TS 40-20 P5x.375 20.03 5.01 327 22813 6.1120 -160003.00 139434.00  1.148
K=1.00 v
T6 20-0 P5x.375 20.03 5.01 327 22813 61120 -170766.00 139434.00 1.225
K=1.00 v
Diagonal Design Data (Compression)
Section Elevation Size L L, Ky F, A Actual Allow. Ratio
No. P P, P
St St fi ksi in Ib b —p
T5 40-20 L2x2x3/16 6.25 2.85 95.0 13595 07150  -2890.87  9720.71  0.297
K=1.10 v
T6 20-0 L2 1/2x2 1/2x3/16 8.40 3.91 101.1 12.844 09020  -1958.82  11585.00  0.169
K=1.07 v
Horizontal Design Data (Compression)
Section Elevation Size L &y Ky F, A Actual Allow. Ratio
o, P i P
ft St ft ksi in’ Ib b P,
Tl 100 - 80 L1 1/2x1 1/2x3/16 3.50 3.26 128.2 9.083 0.5273  -4656.66  4789.66  0.972°
K=0.96 v
T2 80 - 60 L1 1/2x1 1/2x3/16 3.50 3.26 128.2 9.083 0.5273  -6311.41  4789.66  1.318
K=0.96 v
T3 60 - 53.33 L1 1/2x1 1/2x3/16 3.50 321 126.9 9.271 0.5273  -677429  4889.07  1.386
K=0.97
H1-3 (1.39 CR) - 127
T4 53.33-40 L1 1/2x1 1/2x3/16 3.50 321 126.9 9.271 0.5273  -6849.56  4889.07  1.401
K=0.97 X
HI-3 (1.40 CR) - 152
* DL controls
Secondary Horizontal Design Data (Compression)
Section Elevation Size L Li Ki/r F, A Actual Allow. Ratio
No. P P, P
fi fi fi ksi in’ Ib Ib 7,
T4 53.33-40 L2 1/2x2 1/2x5/16 3.50 2.88 953 13.567  1.4600  -2688.83  19807.80  0.136
K=1.35 v
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| Top Girt Design Data (Compression) |
Section Elevation Size L L Ki/r F, A Actual Allow. Ratio
No. P P; P
f fi St ksi in’ Ib b T p
Tl 100 - 80 L1 172x1 1/2x3/16 3.50 326 128.2 9.083 05273  -2450.74  4789.66  0.512°
K=0.96 v
T2 80 - 60 L1 1/2x1 1/2x3/16 3.50 3.26 128.2 9.083 05273 444255  4789.66  0.928"
K=0.96 v
T3 60 - 53.33 L1 1/2x1 1/2x3/16 3.50 326 128.2 9.083 05273  -636421  4789.66  1.329
K=0.96 v
T4 53.33-40 L1 1/2x1 1/2x3/16 3.50 321 126.9 9.271 05273 -632025  4889.07  1.293
K=0.97 v

* DL controls

B Bottom Girt Design Data (Compression)
Section Elevation Size L iy Kl/r F, A Actual Allow. Ratio
No. P P, P
St St St ksi in’ b b P
T4 53.33-40 L1-1/2x1-1/2x3/16 3.50 3.21 126.9 9.271 0.5273 -3005.01 4889.07 0.615
K=0.97 V‘

| Tension Checks

| Leg Design Data (Tension)

Section Elevation Size L L, Kirr F, A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in’ Ib ib —p
Tl 100 - 80 P2.5x.276 20.00 3.33 43.3 30.000 2.2535 15359.40  67606.20 0.227
T2 80 - 60 P2.5x.276 20.00 3.33 433 30.000 2.2535  59055.70  67606.20 0.874
H1-3 (1.42 CR) - 58
T3 60 - 53.33 P3x.3 6.67 3.34 35.2 36.600 3.0159  78727.00 110383.00  0.713
T4 53.33-40 P3x.3 13.33 1.67 17.6 36.600 3.0159  122716.00 110383.00  1.112
H1-3 (1.49 CR) - 136
TS 40-20 P5x.375 20.03 5.01 32.7 25.200 6.1120  135629.00 154022.00  0.881
T6 20-0 P5x.375 20.03 5.01 32.7 25.200 6.1120  141082.00 154022.00 0.916
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Diagonal Design Data (Tension)

Section Elevation Size L L, Ky F, A Actual Allow. Ratio
i P F, P
St ft St ksi in’ b b P,
Tl 100 - 80 5/8 4.83 4.50 345.8 21.600 0.3068 5673.25 6626.80 0.856
T2 80 - 60 5/8 4.83 4.50 345.8 21.600 0.3068 8563.85 6626.80 1.292
T3 60 - 53.33 5/8 4.83 443 340.3 21.600 0.3068 9306.24 6626.80 1.404
H2-1(1.40 CR) - 122
T4 53.33-40 5/8 4.83 443 340.2 21.600 0.3068 10606.70 6626.80 1.601
H2-1(1.60 CR) - 158
TS 40-20 L2x2x3/16 6.25 2.85 58.6 21.600 0.7150 2146.03 15444.00 0.139
T6 20-0 L2 1/2x2 1/2x3/16 8.81 4.11 65.9 21.600 0.9020 2779.56 19483.20 0.143

Secondary Horizontal Design Data (Tension)

Section Elevation Size L Ly Ki/r F, A Actual Allow. Ratio
No. P P, P
St ft ft ksi in’ b b P
T4 53.33-40 L2 1/2x2 1/2x5/16 3.50 2.88 50.6 21.600 1.4600 2688.83 31536.00 0.085

Section Capacity Table

Section Elevation Component Size Critical P SF*P it % Pass
No. ft Type Element b b Capacity Fail
Tl 100 - 80 Leg P2.5x.276 1 -29307.90  76187.48 38.5 Pass
T2 80 - 60 Leg P2.5x.276 58 -81330.30  76187.48 106.8 Fail X
T3 60 - 53.33 Leg P3x.3 115 -104323.00 127450.26 81.9 Pass
T4 53.33-40 Leg P3x.3 136 -155240.00 139090.55  111.6 Fail
TS5 40-20 Leg P5x.375 190 -160003.00 185865.51 86.1 Pass
T6 20-0 Leg P5x.375 217 -170766.00 185865.51 91.9 Pass
Tl 100 - 80 Diagonal 5/8 12 5673.25 8833.52 64.2 Pass
T2 80 - 60 Diagonal 5/8 65 8563.85 8833.52 96.9 Pass
T3 60 - 53.33 Diagonal 5/8 122 9306.24 8833.52 105.4 Fail X
T4 53.33-40 Diagonal 5/8 158 10606.70 8833.52 120.1 Fail X
TS 40 - 20 Diagonal L2x2x3/16 214 -2890.87 12957.71 223 Pass

33.7 (b)
T6 20-0 Diagonal L2 1/2x2 1/2x3/16 228 -1958.82  15442.80 12.7 Pass
34.1 (b)
Tl 100 - 80 Horizontal L1 1/2x1 1/2x3/16 50 -4656.66 4789.66 97.2 Pass
T2 80 - 60 Horizontal L1 1/2x1 1/2x3/16 71 -6311.41 6384.62 98.9 Pass
T3 60 - 53.33 Horizontal L1 1/2x1 1/2x3/16 127 -6774.29 6517.13 103.9 Fail
T4 53.33-40 Horizontal L1 1/2x1 1/2x3/16 152 -6849.56 6517.13 105.1 Fail X

T4 53.33-40  Secondary Horizontal L2 1/2x2 1/2x5/16 154 -2688.83 26403.80 10.2 Pass
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Section Elevation Component Size Critical P SFE*P i % Pass
No. ft Type Element b Ib Capacity Fail
21.7 (b)
T1 100 - 80 Top Girt L1 1/2x1 1/2x3/16 b -2450.74 4789.66 51.2 Pass
T2 80 - 60 Top Girt L1 1/2x1 1/2x3/16 62 -4442 .55 4789.66 92.8 Pass
T3 60 - 53.33 Top Girt L1 1/2x1 1/2x3/16 118 -6364.21 6384.62 99.7 Pass
T4 53.33-40 Top Girt L1 1/2x1 1/2x3/16 139 -6320.25 6517.13 97.0 Pass
T4 53.33-40 Bottom Girt L1 1/2x1 1/2x3/16 142 -3005.01 6517.13 46.1 Pass
Summary
Leg(T4) 1116 paj X
Diagonal ~ 120.1 Fail X
(T4)
Horizontal ~ 105.1 Fail X
(T4)
Secondary 2147 Pass
Horizontal
(T4
Top Girt 99.7 Pass
(T3)
Bottom Girt ~ 46.1 Pass
(T4)
Bolt Checks ~ 77.6 Pass
RATING= 120.1  pay X

Program Version 5.2.0.1 - 6/16/2008 File:J:/Jobs/0814000.WI/Engineering/Structural/Rev 1/ERI Files/ERI Files/100 Lattice Danbury WCSU.eri
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PIER AND MAT FOUNDATION ANALYSIS - 3 PIERS

TOWER FORCES:

Moment Caused by Tower M, = 1064.2-kip ft

Shear at Base of Tower S; = 17.3-kip
Max Compressive Force C; = 171.7°kip
Max Uplift U; = 142.5:kip
Height of Tower Hi == 100-ft
Width of Tower at Base W, = 7.5:ft
Weight of Tower WT, := 1.0-kip

NOTE: Weight of Tower is incorporated into the other
loads listed above and is therefore set equal to one
for programming.

MATERIAL PROPERTIES:

Compressive Strength of Concrete

f'c := 4000-psi

Yield Strength of Steel Reinforcement fy := 60000 psi
Internal Friction Angle of Soil bg = 30-deg

Allowable Bearing Capacity qq = 10000-psf

Coefficient of Lateral Soil Pressure Kp =

What is Position of Center of Tower with respect to Center of Pad?

STEEL REINFORCING:

PIER REINFORCEMENT:

Bar Size BSpier := 8 Bar Diameter

Number of Bars NBpier := 8 Bar Area
PAD REINFORCEMENT:

Bar Size Bspad =8 Bar Diameter

Number of Bars NBpad =15 Bar Area

1+ sin(d)s)
1- sin(¢s)

FOOTING DIMENSIONS:

Width of Footing W= 14.5-ft
Overall Depth of Footing Dy = 7.0ft
Length of Pier Lp = 4251t
Extension of Pier Above Grade Lpag = 251t
Diameter of Pier dp = 2.0-ft
Thickness of Footing T = 3.0-ft
Reinforement Cover: Cvr = 3in
Unit Weight of Sail g = 120-pef
Unit Weight of Concrete V¢ = 150-pef
Depth to Neglect n:= 0-ft
Cohesion of Clay Type Sail 8= Oksf
Note: Use 0 for Sandy Soil
Kp=3
1=0Offset p =
2=Not Offset Stower =
= 1.0:in

dbpier *

- 2
Abpier = 0.79:in

dbpad = 1.0-in

—)
Abpad = 0.79:in
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FOUNDATION OVERVIEW
Wt -
Lpag1 e dp i GROUND LEVEL
) ] ~ Wl
WW%T?_ A x T 1] ‘ SRBEREERE:
Lp
Df l .

‘ : £ — " : ) '
] Tf
|

wf

ELEVATION

wrf

W2
C/L TOWER Wt cos 307
— Wt
AXIS OF MAX BENDING dp

i I A )

MOMENT ARM |

w{
PLAN
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STABILITY OF FOOTING

Factor of Safety Req'd:

Passive Pressure:
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FSpeq 1= 2.0
Ppn = Kp"\{s'n + c~2-\/fp Ppn = 0-ksf
Ppt = Ky¥g(Dg - Tg) + ¢2-[K, Ppg = 1.44-ksf
Piop = if[n <(Dg - Ty) ,Ppt,Pan Pyop = 14d-ksf
Pyot = Ky Vg Dy + 2 [K, Ppot = 2-52-ksf
P +P
_ top bot :
Pave = — 5 Poye = 1.98 ksf

Shear:

Ultimate Shear:

Weight of
Concrete Pad:

Weight of Soil:
above Footing:

Weight of Soil
Wedge at back face:

Distance to center of
Tower Leg from Edge
of Footing:

Additional Offset of
Footing:

Resisting Moment:

Overturning Moment:

Factor of Safety:

Tpp = 1f[n < (Df = Tf) ’Tf’(Df - I'l):|
App = Wi Tpp

Sy = Pave"c\pp

e G

WTy; = Wf2(|Df - Tf|)-~{S

(Dg -~ n)> tan(by)

WT,, =
s2 2

We  Wi-cos(30-deg)
Xy=—-———
2 2

Xy = if(Postower =1,Xy ’Xt2)

We W,-cos(30-deg)
Rl T T g T

Xoff = if(Postower =1, Xoff1 >Xoff2)

We We
M, := (WTc + WTSl)-T + WT, =

Mot = My + Sp (L, + Tg) + WTy Xoge

FSi= —
Mot

SafetyCheck := if(FS > FS,q,

"Okay" ,"No Good")

Tpp = 3-ft

A‘pp = 43.5-ft2

S, = 86.13-kip

WT, = 94.6125-kip

WTg; = 100.92-kip

WTyy = 24.6124-kip

e We  Wi-cos(30-deg)
27" 3

X; = 5.0849-ft

XOfo =0

Xoff = 0-ft

T T ~tan(¢ )
pp PP S
XOffj + Su' _3 + WTSZ(Wf & '_'—3 J

M, = 1882.081 kip-ft

Mg = 1189.625-kip-ft

FS = 1.5821

SafetyCheck = "No Good"
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BEARING PRESSURE CHECK:

Pressure Applied:

2
Amat = W

Wf3

6
= LOADtot
max "~
Amat
o1 LOADtot
min
Amat

MaxPressure := if ( P

S:
AN

P

P

MinPressure := if|:(P

Distance to Resultant of Pressure Distribution:

Xp e Pmalx l
Pmax_Pmm 3
We
We
Distance to Kern: X = —
3

max

min

LOAD,, = WT, + WTg| + WT,

> 0)-(Pmin <qq

Project No.
Computed by
Checked by

< g4, "Okay" ,"No Good")

Page of
08140 Sheet’ 4 of 10
Staff Date  11/07/08
Date
LOAD;, = 196.5325 -kip

) ,"Okay" ,"No Good"]

Since Resultant Force is Not in Kern, Area to which Pressure is Applied Must be Reduced.

Mt

By O
MA
LOAD,

Eccentricity:

2:LOAD,,

Adjusted Soil Pressure:

Revised Maximum:

PressureCheck := if (qmax < s

qa:=——wf
3 W — —
f[z ]

9max = if<Xp < Xk’qa’Pmax)

"Okay" ,"No Good")

A = 210258
3
S = 508.1042-ft

Py = 32761 kst

P = —1.4065 ksf

min
MaxPressure = "Okay"

MinPressure = "No Good"

Xp= 3.3815-ft

Xy = 4.8333-ft

e = 6.0531
q, = 7.5493 kst

Amax = 7-5493-kip

PressureCheck = "Okay"

NATCOMM
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CHECK PUNCHING AND BEAM SHEAR:

H, — 700

Load Factor:  (EIA3.1.1) LF:= if H; < 700-ft,1.3,if| H; 2 1200,1.7,1.3 + | ———— [-0.4|| LF =13
1200 — 700

Beam Shear: (Critical section located at a distance d from the face of Pier)
¢ = .85 (ACI19.3.2.3)

d:= Tf — Cvr— .5'in

C
Factored load: FL = LF.—t
sz
FL(X, - 0.5-d, ~ d)- W
vreq =

e
ACI 11.3.1.1 V Avail = 24/ f'e-psi-We-d

BeamShearCheck := if(Vreq < vAvail’ "Okay" ,"No Good")

(ACI 11.3.1.1)

d=325-in

FL = 1.0616-ksf

Vieq = 24.9308kip

q

BeamShearCheck = "Okay"

Punching Shear: (Critical Section Located at a distance of d/2 from the face of pier) (ACI 11.12.2.1)

b, = (dp + d)-ﬂ'

sz - (dp + d)z-g-
AYWF FL. o
Y il = 4V fepsi-bd

PunchingShearCheck := if (V. <V .1, "Okay" ,"No Good"
Avail

req

b, = 14.7917-ft

Vyeq = 240.8538-kip

q

V Avail = 1459.391 kip

PunchingShearCheck = "Okay"

NATCOMM
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TENSILE REINFORCEMENT IN PAD:

¢y = 90 per ACI 9.3.2.2
Applied Moments:

M, = LF-|:Ut«(Wt-sin(60-deg - TJ + 8 (Dg + Lpag)} - WT-X g

2
1(Wg W We W
M g= _lli-i[T + -3—t-cos(30-deg) - 9—21)) 'Wt'[ws'(Tpp - Tf)] + WTSZ'[T + —-é—t-cos(30-deg) - d?p + (Df - n)~tan(d>s):|:|

7
: LW W dy
Mpci= -1 o =+ = 00s(30-deg) = Wy (V¢ )

M 7+ M. o+ M
. T+Mpg+ My
Design Moment: M, = — d>n = M, = 838.8376-kips ft
m

Required Reinforcement:

e _ 4000
ACI 10.2.7.3 B := if] fic < 4000-psi, .85, if| f'c > 8000-psi, .65, .85 — p311ooo B =085
Effective Width: befr = Wy-cos(30-deg) + dy, begr = 101.9423-in
M
Agi= —— Ay = 5.7356-in
by fy-d
Asty .
a= — a=0.9929-in
Bf‘Cbeff
M
n .2
M= T 7T~ Ag=52422:in
Tl s
AS
pi= p = 0.0016
beff'd
NATCOMM Page  of
o avrcaay] Syesed R o~ ¥ — - ¥ smeen ~i F = =8 T
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Temperature and Shrinkage: Psh = if(fy = 60000-psi, 0.0018,0.0020) Pgp, = 0.0018

(ACI 7.12.2.1b)

e , Desf
Area Required: As:=if| p2> psh’As’psh'—z_'d

Area Provided: Asprov = Abpad‘NBpad

PadReinforcement := if(A > As,"Okay","No Good")

Sprov

DEVELOPMENT LENGTH OF PAD REINFORCEMENT:

TENSION (ACI 12.2.3)

We —2.Cvr— NB_, ;-d
Bar Spacing: £ gad, b

B =
sPad
NBpad -1

Development Length Factors: Reinforcement Location Factor o= 1.0
Coating Factor L= 10
Concrete strength Factor Xi=1.0
Reinforcement Size Factor ~N=1.0
B B
Spacing or Cover Dimension: ¢ := if| Cvr < SPad,cw, stad ¢ =3in
2 2 2
Transverse Reinforcement Inde:As allowed by ACI 12.2.4 k=0
3 fy of NN
Development Length: L, = —. e U
dbt 40 '—f‘c~psi ek, bpad

dbpald

Minimum Development Length: Ly ccy = if (Lgpt = Lapmins "Use L.dbt" ,"Use L.dbmin" )
(ACI 12.2.1)

Available Length in Pad:

LpadTension := if(LPad > L pt-"Okay","No Good")

As = 2.9818»in2

A = 11.85~in2

Sprov

PadReinforcement = "Okay"

Bgpaq = 10.9286:in

Lgpt = 23.7171:in

Ldbmm = 12-in

L gbtCheck = "Use L.dbt"

LPad = 39-in

LpadTension = "Okay"

NATCOMM
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REINFORCEMENT IN PIER:

2
_ I = 452.3893in°
Pier Area: = 4 Ap— : in

g
Agmin = 0.01-0.5-A Agpin = 2:2619-in

smin

(AC1 10.8.4 and 10.9.1)

A = NBpier-Abpier A = 6.32-in2

sprov sprov

SteelAreaCheck := if (Asprov > Asmin’
NOTE: Anchor Bolts are not accounted for in reinforcement calculation and will provide
additional reinforcement to satisfy minimum requirement of steel.

"Okay" ,"No Good" ) SteelAreaCheck = "Okay"

<TC
Bar Spacing In Pier: Bgpier = -N—B;)E—r L dbpier B pier = 8:4248:in
Diamter of Reinforcement Cage: Diamcage = dp— 2.Cvr Diamcage = 18-in
Maximum Moment in Pier: == (S,-L.)- = kins-i
ximu in Pier My (st Lp) LF M,, = 1146.99-kips-in

Pier Check evaluated from outside program and results are listed below;

(defined variables) (fc £, cl Spiral) =(3 60 4 0)

The required input is column diameter in inches,
number of reinforcing bars, bar size number,
factored axial load in kips and moment in kip

(D N, & Py Myy) = (24 8 8 180 1200)

inches:
Clears any previous output: (q)Pn oM, fsp ,9/\) =(0 00 0)
; T
(LR DMocian S ) = PP Do No0 P My )
The Output is given as useable axial load in (¢Pn PMyy fp p) = (433.6401 2890.9343 —44.934 0.014)

kips, moment capacity in kip inches, splicing
stress in ksi, and reinforcement ratio:

Column size and reinforcement may be changed to match capacity to the applied load.

AxialLoadCheck := if (d>Pn > P ,"Okay","No Good") AxialLoadCheck = "Okay"

BendingCheck = if(<1>Mxrl > M, ,"Okay","No Good" ) BendingCheck = "Okay"

Xu?
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DEVELOPMENT LENGTH OF PIER REINFORCEMENT;:
TENSION (ACI 12.2.3)
Spacing and Cover: Cvr = 3:in B pjer = 84248-in
Factors for development: Reinforcement Location Factor a:=1.0
Coating Factor B=10
Concrete strength Factor ~>¢v =1.0
Reinforcement Size Factor q=1.0
Bp; B
Spacing or Cover Dimension: ¢ := if| Cvr < spler,Cvr, L c¢=3in
G 2 2
Transverse Reinforcement:  As allowed by ACI 12.2.4 K= 0
L3 & aBan
b 40 \/TpSl C+ktr bpxer
dbpier
Minimum Development Length: (ACI 12.2.1)
Labinesks= 1f (Ldbt = Ldbmin>"Use L.dbt" ,"Use L.dbmin" )

COMPRESSION: (ACI 12.3.2)
Labe1 = —F——
e psi
i in
Kedomin,= 0-0003-= = (dypier 1)

Labe = if(Ldbel 2 Ldbmins Ldbels Ldbmin)

Kdbwing= 1210

LdbtCheck = "Use L.dbt"

Ldbmln = 18-in

Lgpe = 18.9737-in
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Available Length in Pier: Lpier = Lp — 3.in Lpier = 48445
Lpiertension = if(Lpier > L p> "Okay" ,"No Good") Lpiertension = "Okay"
Lpiercompression = if(Lpier > Lgpe> "Okay","No Good") Lpiercompression = "Okay"
Available Length in Pad: Lpad =T - 3in Lpad = 33.in
Lpadtension = if(Lpad > Ldbt’ "Okay" ,"No Good") Lpadtension = "Okay"
Lpadcompression = if(Lpad > Lgpe- "Okay" ,"No Good" ) Lpadcompression = "Okay"
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T-Mobile USA Inc.

100 Filley St, Bloomfield, CT 06002-1853
Phone: (860) 692-7100

Fax: (860) 692-7159

Technical Memo

To: Karina Fournier
From: Scott Heffernan - Radio Frequency Engineer
cc: Jason Overbey
Subject: Power Density Report for CTFF703A
Date: November 4, 2008

1. Introduction:

This report is the result of an Electromagnetic Field Intensities (EMF - Power Densities) study for the T-Mobile PCS antenna installation on a
SST at 303 Boxwood Lane, Danbury, 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 calculations:

1) The emissions from T-Mobile transmitters are in the 1940-1950 MHz frequency band.

2) The antenna array consists of three sectors, with 1 antennas per sector.

3) The model number for each antenna is APX16DWV-16DWV-S-E-ACU.

4) The antenna center line height is 83 ft.

5) The maximum transmit power from any sector is 2300.54 Watts Effective Radiated Power (EiRP) assuming 8 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 assumptions, the power density calculation from the T-Mobile PCS antenna installation on a SST at 303 Boxwood Lane,
Danbury, CT, is 0.08513 mW/cm”2. This value represents 8.513% of the Maximum Permissible Exposure (MPE) standard of 1 milliwatt per square
centimeter (mW/cm”2) set forth in the FCC/ANSI/IEEE C95.1-1991. Furthermore, the proposed antenna location for T-Mobile will not interfere with existing
public safety communications, AM or FM radio broadcasts, TV, Police Communications, HAM Radio communications or any other signals in the area.

[ . Total Site MPE %: | 28.286%]

T-Mobile USA Corporation Proprietary



New England Market

Worst Case Power Density

E

Site: CTFF703A
Site Address: 303 Boxwood Lane
Town: Danbury
Tower Height: 100 ft.
Tower Style: SST
Base Station TX output 25 W
Number of channels 8
Antenna Model APX16DWV-16DWV-S-E-ACU
Cable Size| 115/8 4
Cable Length 120 ft.
Antenna Height 83.0 ft.
Ground Reflection 1.6
Frequency 1945.0 MHz
Jumper & Connector loss 4.50 dB
Antenna Gain 16.5 dBi
Cable Loss per foot 0.0116 dB
Total Cable Loss 1.3920 dB
Total Attenuation 5.8920 dB
Total EIRP per Channel 54.59 dBm
(In Watts) 287.57 W
Total EIRP per Sector 63.62 dBm
(In Watts) 2300.54 W
nsg 10.6080
Power Density (S) = 0.085127 mW/cmA2
T-Mobile Worst Case % MPE = 8.5127%

Equation Used :

_ (1000 (grf)’*(Powery10 "**

g 47T (R

Office of Engineering and Technology (OET) Bulletin 65, Edition 97-01, August 1997

Additional Carrier Information (% MPE)

Nextel (iDEN) 12.28%
Sprint WiMAX 6.18%
Sprint (PCS) 0.03%
WCXI (WCSU) 1.28%
Total % MPE for Site 28.286%
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