STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
Internet: ct.gov/csc

Daniel F. Caruso
Chairman

March 15, 2011

Douglas L. Culp

Real Estate Consultant

New Cingular Wireless PCS, LLC
500 Enterprise Drive

Rocky Hill, CT 06067-3900

RE: EM-CING-023-110210 - New Cingular Wireless PCS, LLC notice of intent to modify an existing
telecommunications facility located at 650 Albany Turnpike, Canton, Connecticut.

Dear Mr. Culp:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing

telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies
with the following conditions:

e Any deviation from the proposed modification as specified in this notice and supporting materials
with Council shall render this acknowledgement invalid;

e  Any material changes to this modification as proposed shall require the filing of a new notice with the
Council;

e Not less than 45 days after completion of construction, the Council shall be notified in writing that
construction has been completed;

e The validity of this action shall expire one year from the date of this letter; and
The applicant may file a request for an extension of time beyond the one year deadline provided that
such request is submitted to the Council not less than 60 days prior to the expiration;

The proposed modifications including the placement of all necessary equipment and shelters within the tower
compound are to be implemented as specified here and in your notice dated February 10, 2011. The
modifications are in compliance with the exception criteria in Section 16-50-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Thank you
for your attention and cooperation.

ery truly yours,

Linda Roberts -
Executive Director

LR/CDM/laf

¢: The Honorable Richard J. Barlow, First Selectman, Town of Canton
Robert H. Skinner, Chief Administrative Officer, TowpoLCanton
Neil Pade, Town Planner, Town of Canton :
Kenneth C. Baldwin, Esq., Robinson & Cole LLP

CONNECTICUT SITING COUNCIL

Affirmative Action / Equal Opportunity Employer
GAEM\CINGULAR\Cantom\dc031511 AlbanyTnpk. DOC



STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051

Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
Internet: ct.gov/csc

Daniel E Caruso
Chairman

February 22, 2011

The Honorable Richard J. Barlow
First Selectman

Town of Canton

4 Market Street

P.O.Box 168

Collinsville, CT 06022-0168

RE:  EM-CING-023-110210 - New Cingular Wireless PCS, LLC notice of intent to modify an existing
telecommunications facility located at 650 Albany Turnpike, Canton, Connecticut.

Dear First Selectman Barlow:

The Connecticut Siting Council (Council) received this request to modify an existing telecommunications
facility, pursuant to Regulations of Connecticut State Agencies Section 16-5 0j-72.

If you have any questions or comments regarding this proposal, please call me or inform the Council by
March 8, 2011.

Thank you for your cooperation and consideration.
Very truly yours,

WidorQeent.

Linda Roberts
Executive Director

LR/jbw
Enclosure: Notice of Intent

c:  Robert H. Skinner, Chief Administrative Officer, Town of Canton
Neil Pade, Town Planner, Town of Canton

GAEM\CINGULAR\Canton\Barlow3.DOC c %

CONNECTICUT SITING COUNCIL
Affirmative Action / Equal Opportunity Employer



EM-CING-023-11021¢

— . New Cingular Wireless PCS, LLC
_— at&t C | n g u l a r 500 Enterprise Drive
Your world. Delivered. raising the barv.all™ Rocky Hill, Connecticut 06067-3900

Phone: (860) 463-5511
Fax: (860) 513-7190

Douglas L. Culp
Real Estate Consultant

HAND DELIVERED

February 10, 2011

Honorable Daniel F. Caruso, Chairman, EE@E E W
\

and Members of the Connecticut Siting Council i -
cut Sit ~ & FEB 10 201
Connecticut Siting Council

10 Franklin Square e . o
New Britain, Connecticut 06051 S(l:Tgf ;\}‘ g %%Eﬁ% TL

Re: New Cingular Wireless PCS, LLC notice of intent to modify an existing tele-
communications facility located at 650 Albany Turnpike, Canton, CT (owner Verizon Wireless)

Dear Chairman Caruso and Members of the Council:

In order to accommodate technological changes, implement Uniform Mobile
Telecommunications System (“UMTS”) capability, and enhance system performance in the
State of Connecticut, New Cingular Wireless PCS, LLC (“AT&T") plans to modify the
equipment configurations at many of its existing cell sites. Please accept this letter and
attachments as notification, pursuant to R.C.S.A. Section 16-505-73, of construction which
constitutes an exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2). In
compliance with R.C.S.A. Section 16-50j-73, a copy of this letter and attachments is being sent
to the chief elected official of the municipality in which the affected cell site is located.

UMTS technology offers services to mobile computer and phone users anywhere in the world.
Based on the Global System for Mobile (GSM) communication standard, UMTS is the planned
worldwide standard for mobile users. UMTS, fully implemented, gives computer and phone
users high-speed access to the Internet as they travel. They have the same capabilities even
when they roam, through both terrestrial wireless and satellite transmissions.

Attached is a summary of the planned modifications, including power density calculations
reflecting the change in AT&T’s operations at the site. Also included is documentation of the
structural sufficiency of the tower to accommodate the revised antenna configuration.

The changes to the facility do not constitute modifications as defined in Connecticut General
Statutes (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the facility
will not be significantly changed or altered. Rather, the planned changes to the facility fall
squarely within those activities explicitly provided for in R.C.S.A. Section 16-505-72(b)(2).
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1. The height of the overall structure will be unaffected.

2. The proposed changes will not extend the site boundaries. There will be no effect on
the site compound other than some enlarged equipment pads as may be noted in the
attachments.

3. The proposed changes will not increase the noise level at the existing facility by six
decibels or more.

4. Radio frequency power density may increase due to use of one or more GSM channel
for UMTS transmissions. However, the changes will not increase the calculated “worst case”
power density for the combined operations at the site to a level at or above the applicable
standard for uncontrolled environments as calculated for a mixed frequency site.

For the foregoing reasons, New Cingular Wireless respectfully submits that the proposed
changes at the referenced site constitute exempt modifications under R.C.S.A. Section 16-50j-
72(b)(2).

Please feel free to call me at (860) 463-5511 with questions concerning this matter. Thank you
for your consideration.

Sincerely,

{

()uglas L. Culp
Real Estate Consultant

Attachments



NEW CINGULAR WIRELESS PCS, LLC
Equipment Modification

650 Albany Turnpike, Canton, CT
Site Number 1230
Exempt Mod, 1/05

Tower Owner/Manager: Verizon Wireless

Equipment configuration: Monopole

Current and/or approved:
Six CSS panel antennas @ 110 ft
Six TMA’s @ 110 ft
Twelve runs (12) 1 5/8” Coax
Equipment Shelter

Planned Modifications: Remove existing antennas and TMA’s
Install six Powerwave P65-15XLH antennas (or equiv.) @ 110 ft
Install six Powerwave TMA’s (TT19-08BP111-001) @ 110 ft

Power Density:

Calculations for current operations at the site indicate a cumulative radio frequency
electromagnetic radiation power density, measured at the tower base, of approximately 30.3 % of the
standard adopted by the FCC. As depicted in the second table below, the total radio frequency
electromagnetic radiation power density following AT&T’s planned modifications would be
approximately 37.3 % of the standard.

Existing
Power Per . Standard
Company Centerline Ht | Frequency | Numberof | Channel |PoVer De112s1ty Limits Perc-en.t of

(feet) (MHz) Channels (Watts) (mW/cm”) (mW/em?) Limit

Other Users * 24.72
AT&T GSM * 110 1900 Band 2 427 0.0254 1.0000 2.54
AT&T GSM * 110 880 - 894 2 296 0.0176 0.5867 3.00
Total 30.3%

* Per CSC records.



Proposed

Power Per . Standard
Company | CenterlineHe | Frequency | Numberof | Channel | PowerDemsityl ppmipg | Percentof

(feet) (MHz) Channels (Watts) | (mWem) | wjen?) Limit

Other Users * ’ 24.72
AT&T GSM 110 880 - 894 4 296 0.0352 0.5867 6.00
AT&T GSM 110 1900 Band 2 427 0.0254 1.0000 2.54
AT&T UMTS 110 1900 Band 1 500 0.0149 1.0000 1.49
AT&T UMTS 110 880 - 894 1 500 0.0149 0.5867 2.53

Total ' 37.3%

* Per CSC records.

Structural information:

The attached structural analysis (CENTEK, 1/11) demonstrates that the tower and foundation
have sufficient structural capacity to accommodate the proposed equipment modifications.
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POWERWAVL Dual Broadband Antennas

POLARIZATION. Dual tnear £45°

P65-15-XLH-RR i Dual Broadband Antennas FREQUENCY (MHz) 698-694, 17102170
- HORIZONTAL BEAMWIDTH (*) 65 65
GAIN (0B/dBagy 14 7126 170149
TILT. 0-13 09
LENGTH 51
D10 A D ATIO

Frequency range (MHz2) 6958-894 1710-2170

Frequency band (MHz) 698-806 806-894 1710-1880 1850-1990 . 1900-2170

Gain (dBV/dBd) 14/11.9 14.71126 16.4/14.3 16.7/14.6 ‘ 17.0/14,9

Polanzation Dual Linear +/- 45 Dual Linear +/- 45

Nominal Impedance (£2) 50 50

VSWR <151 < 1,51

Horizontat beam width, -3 dB (°) 73 j 63 65 61 ‘ 60

Vertical beam width, -3 dB (%) 17 7.5

Electncal down tilt () 013 0-9

Side lobe suppression, vestical 13t upper (dB) >14 >20

Isolation between inputs {(dB) >30 > 30

Inter band isolation (dB) > 40 > 40

Tracking, honzontal plane £60° (dB) <2 <2

Vertica! beam squint (%) <1.25 <05

Front {o back ratio (dB) 180°£30° copolar >25 >28

Front 1o back ratio (dB) 180°£30° total power >25 >25

Cross polar discrimination (XPD) 07 (dB) > 15 =15

Cross polar discrimination (XPD) £60° (dB) >10 > 10

IM3, 2xTx@43dBm (dBc) <153 <153

Power handling, average per input (W) 500 300

Power handiing, average total (W) 1000 600

4] ') » ' .

Connector 4 X 7/16 DIN Female, IP67 R -

Connector position Bottom i

Dimensions, HxWxD, in (mm) 517 x 12° x 67 (1285 x 305 x 152)

Mounting Pre-mounted Tilt Brackets .

Waeight, with brackets, ibs (kg) 41 (19) i

Weight, without brackets, Ibs (kg) 30 (14) §

Wind load frontalfateralfrear s.ca 42 m/s Cd=1 0 (N) 920 .

Maximurm operational wind speed, mph (nvs) 100 (45) |

Survival wind speed. mph (vs) 150 (67) i

Lightning protection DC Ground

Opetating Temperature -40°C to +60°C |

Radome material PVC, IP55 !

Packet size, Kx¥WxD. in (mm) 60" x 16" x 107 {1524 x 400 x 255)

Radome colour Light Grey | |

Shipping weight, 1bs (kg) 52 (24) ——

RET IRET AISGv1.1, MET and AISGv2.0

Brackets 7256.00, 7454.00 %

*All spaoficatons subject to change without natce. Please contact your Powenwave tepresentative for complete perfermance data

ANTENNA PATTERNS*

For detailad patterns visit hitp /Avww. powernwave.convrpa/.

& Copynght 2011 Powerwave Tachnologies, inc All nghts resesved
All speaficatons are subject 1o change without notice Pigase contact
your Powetwave representative for complele performance data

Updated: 2010-12-03



POWERWAVE Tower Mounted Ampliliers

TT19-08BP111-001 { TMA Twin 1900 with 850 Bypass 12 dB AISG 1.1
010 A D ATIO
UL Frequency Range (MHz) 1850-1910 with 824-894 bypass
UL Rejection >77 dB
UL Gain(dB) 12
UL Return Loss »18
UL Noise Figure <1.7 dB, Typical
UL Output 3rd Order Intercept Point{dBm) >+23
UL Bypass Loss(dB) 2.5, Typical
UL Max Input Power (dBm) +14 dBm
DL Frequency Range (MHz) 1930-1990 with 824-894 bypass
DL Return Loss >18

DL insertion Loss (dB)
Intermodutation

Input Voltage (V)
Alarm Functionality

Powear Consumption
Power Handling, RMS
AISG Compatibility

850 MHz, <0.3; 1900 MHz, <0.5
@ 2 x +43 dBm TX carriers, in receive band, <160 dBe, reffered to antenna port

AISG Mede: 10-30; Current atarm mode: 8 -17
AISG compatible or in case of no AISG command received, current alarm mode 170-190 mA

<tLIW@12v
850: >57 dBm, 1800: >55 dBm

AISG 1.1 fully upgreadable to AISG 2.0 (AISG version only dependent on loaded SW version)
TT19-08BP 112-001 has AISG 2.0 oaded from factory

A A P ATIO
Dimension HxWxD mmft) 250x168x137 mm (9.9°x6 7°x5.47)
Waeight({ibs) <16
Colors Off white (NCS 1502-R)
RF Connectors DIN 7/16 female, long neck
Mounting Kit Mounting kit for pole and wall is included
RO A P ATIO
Temperature Range -40° C 10 +65° C (-40° F {0 +149° F)
Operational ETS 300018-1-4
Transportation ETS 300 019-1-2
Storage ETS 300 019-1-1
Lightning Protection 3 KA 10/350 ps; 20 kA (Shield)
Housing Aluminum
MTBF >1 million houts per TMA
Ingress Protection P65 and IP68
APPROVA A »
Safety ENG609850
EMC 3AGPP: TS 25,113
e~
P e
Toa,

*All specifications subject to change without notice. Contact your Powerwave representative for complete performance data

Rev B Upcated 2010-02-04

= Copyngnt 2011 Powenvave Technolog:es, InG All nghts tcoserved
Ali spacfcalons 2o subject 10 Change witnout notice Please contact
yeur Powerwave regxesentative for complete perormance dota



&) . New Cingular Wireless PCS, LLC
\v/ at&t C l n 9 u I a r 500 Enterprise Drive
N i : : : !

Your world. Delivered. Rocky Hill, Connecticut 06067-3900
Phone: (860) 463-5511
Fax: (860) 513-7190

raicinA +tha ks o3
raising the bar vl

Douglas L. Culp
Real Estate Consultant

February 10, 2011

Richard Barlow

1** Selectman, Town of Canton
Canton Town Hall

4 Market Street

Collinsville, CT 06019-3184

Re:  Telecommunications Facility — 650 Albany Turnpike, Canton, CT
Dear Mr. Barlow:

In order to accommodate technological changes, implement Uniform Mobile Telecommunications
System (“UMTS?”) capability, and enhance system performance in the State of Connecticut, New
Cingular Wireless PCS, LLC (“AT&T”) will be changing its equipment configuration at certain cell
sites.

As required by Regulations of Connecticut State Agencies (“R.C.S.A.”) Section 16-50j-73, the
Connecticut Siting Council has been notified of the changes and will review AT&T’s proposal. Please
accept this letter as notification under Section 16-50j-73 of construction which constitutes an exempt
modification pursuant to R.C.S.A. Section 16-505-72(b)(2).

The accompanying letter to the Siting Council fully describes AT&T’s proposal for the referenced cell
site. However, if you have any questions or require any further information on our plans or the Siting

Council’s procedures, please call me at (860) 463-5511 or Linda Roberts, Executive Director,
Connecticut Siting Council at (860) 827-2935.

Sincerely,

Douglas L. Culp
Real Estate Consultant

Enclosure



C ENT EKengineering

Centered on Solutions™

Structural Analysis Report

120-fFt Existing EE[  Monopuole-
Extendable to 150-ft

Proposed AT&T UMTS Antenna Upgrade

AT&T Site Ref: CT1230

650 Albany Turnpike
Canton, CT

CENTEK Project No. 11009.CO0O1

Date: January 26, 2011
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Prepared for:

W AT&T Mobility
500 Enterprise Drive, Suite 3A
Rocky Hill, CT 06067

63-2 North Branford Road, Branford, CT 06405 203.488.0580 Fax 203.488.8587 www.CentekEng.com
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CENTEK Engineering, Inc

Structural Analysis — 120-ft EEl Monopole extendable to 150-ft
AT&T UMTS Antenna Upgrade — CT1230

Canton, CT

January 26, 2011

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 AT&T Mobility on the existing monopole (tower), owned
and operated by Verizon Wireless, located in Canton, CT.

The host tower is a 120-ft, three-section, eighteen sided, tapered monopole extendable to 150ft
originally designed and manufactured by Engineered Endeavors Inc (EEI)—job no: 11936-E01,
dated September 11, 2003. The tower geometry, structure member sizes and foundation
system information were taken from EEI’s design report. Antenna and appurtenance information
were obtained from a previous structural analysis report prepared by Natcomm Inc., job no.
08136.CO7, Revision #1, signed and sealed January 09, 20009.

The tower is made up of three (3) tapered vertical sections consisting of A572-65 pole sections.
The vertical tower sections are slip joint connected. The diameter of the pole (flat-flat) is 26.9-in
at the top and 49.00-in at the base.

AT&T Mobility proposes the replacement of six (6) existing panel antennas and six (6) existing
TMAs with six (6) panel antennas and six (6) TMA’s on an existing low profile platform. Refer to
the Antenna and Appurtenance Summary below for a detailed description of the proposed
antenna and appurtenance 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:

* VERIZON WIRELESS (Reserved):
Antennas: Six (6) Antel LPA 80080/6CF, six (6) Andrew DB950F85E-M and three
(3) Antel BXA70063/6CF panel antennas mounted to an existing 14’ Low Profile
Platform with a RAD center elevation of 120-ft above the existing tower base plate.
Coax Cables: Eighteen (18) 1-5/8” & coax cables running on the inside of the
existing tower.

* T-MOBILE (Existing):
Antennas: Nine (9) RFS APX16DWV-16WV-S-E-ACU panel antennas and six (6)
CCl DTMA-1819-DD-12 TMA’s mounted to an existing 13’ Low Profile Platform with
a RAD center elevation of 100-ft above the existing tower base plate.
Coax Cables: Twelve (12) 1-5/8” & coax cables running on the inside of the existing
tower.

= POCKET WIRELESS (Existing):
Antennas: Three (3) Kathrein 742-213 panel antennas flush mounted on a universal
tri-bracket assembly at a RAD center elevation of 90-ft above the existing tower base
plate.
Coax Cables: Six (6) 1-5/8” & coax cables running on the inside of the existing
tower.
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= AT&T (Existing to Remove):
Antennas: Six (6) existing CSS XDUO1416 panel antennas and six (6) ADC
1900W850BP TMA’s mounted to an existing 12°-6” Low Profile Platform with a RAD
center elevation of 110-ft above the existing tower base plate.

= AT&T (Existing To Remain):
Coax Cables: Twelve (12) 1-5/8” & coax cables running on the inside of the existing
tower.

= AT&T (PROPOSED):
Antennas: Six (6) Powerwave P65-15-XLH-RR panel antennas and six (6)
Powerwave TT19-08BP111-001 TMA’s mounted to an existing 12’-6” Low
Profile Platform with a RAD center elevation of 110-ft above the existing tower
base plate.
Coax Cables: No change.

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 indicated in this report.

= Three coaxial cable exit port holes previously installed on the monopole structure at
90’ (AGL) to accommodate the Pocket Wireless antenna installation detailed within a
structural analysis report prepared by Natcomm Inc., job no. 08136.CO7, Revision
#1, signed and sealed January 09, 2009.
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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 80 mph basic wind speed (fastest mile) with no ice and
75% reduction of wind force with %z inch accumulative ice to determine stresses in members as
per guidelines of TIA/EIA-222-F-96 entitled “Structural Standards for Steel Antenna Towers and
Antenna Supporting Structures”, the American Institute of Steel Construction (AISC) and the
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 Hartford; v = 80 mph (fastest mile) [Section 16 of TIA/EIA-222-F-96]

speed: Canton; 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 wind speed controls

Load Cases: Load Case 1; 80 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
no ice plus gravity load — used in 96]
calculation of tower stresses and
rotation. This load case typically
controls the design of monopole
towers.

Load Case 2; 69 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
2" radial ice plus gravity load —used  96]

in calculation of tower stresses. The

69 mph wind speed velocity

represents 75% of the wind pressure

generated by the 80 mph wind

speed. This load case typically

controls the design of lattice towers.

Load Case 3; Seismic — not checked [Section 1614.5 of State Bldg.
Code 2005] does not control in
the design of this structure type
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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 within allowable limits. In Load Case 1, per RISATower
“Section Capacity Table”, this tower was found to be at 38.5% of its total capacity.

Tower Section Elevation Stre=SiEdtio ; Result
(percentage of capacity)
Pole Shaft (L3) 0’-46.16’ 38.5% PASS

Foundation and Anchors

The existing foundation consists of a 7-ft & x 5-ft long reinforced concrete pier on a 24.0-ft
square x 3.0-ft thick reinforced concrete pad. The sub-grade conditions used in the analysis of
the existing foundation were obtained from the aforementioned EEI design report; job no.
11936-E01, dated September 11, 2003. The base of the tower is connected to the foundation by
means of (18) 2.25", ASTM A615-75 anchor bolts embedded approximately 7-ft 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 reactions developed from the governing Load Case 1 were used in
the verification of the foundation and its anchors:

Base Veolor Proposed Load
Reactions (kips/ft-kips)
Shear 15
Base Axial 29
Moment 1317

= The foundation was found to be within allowable limits.

= ; IBC 2003/2005 Proposed
fpaiil L Dfifr:?tn CT State Building Code | Loading S e
Section 3108.4.2 FS" Fs"
Reinf. Conc. 2
Badahid Pior OTM 2.0 6.08 PASS

Note: 1. FS denote Factor of Safety
2. OTM denotes Overturning Moment
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= The anchor bolts and base plate were found to be within allowable limits.

Tower Component | Design Limit aess Ritlo : Result
(percentage of capacity)

Anchor Bolts Compression 31.9% PASS

Base Plate Bending 42.9% PASS

Conoclusion

This analysis shows that the subject tower is adequate to support the proposed modified
antenna configuration.

The analysis is based, in part, on the information provided to this office by AT&T Mobility. If the
existing conditions are different than the information in this report, Centek Engineering, Inc.
must be contacted for resolution of any potential issues.

Please feel free to call with an\/ﬁgu.e&tlp;ns or comments.

Prepared by:

Jason R. Mead
Structural Engineer

Prmmpal Structural Engmeer
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Standard Conditions for Furnishing of
Professional Engineering Services on
Existing Structiires

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 CENTEK engineering,
Inc. or generated by field inspections or measurements of the structure.

= |tis the responsibility of the client to ensure that the information provide to CENTEK
engineering, 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. CENTEK engineering, 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 for 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.
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Section

92.7 ft

0.0ft

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
LPA-800B0-6CF (Verizon - reserved) | 120 (2) TT19-08BP111-001 TMA (ATT- 110
DBY50FB5E-M (Verizon - reserved) | 120 proposed)
BXA-70063/6CF (Verizon - reserved) {120 (2) TT19-08BP111-001 TMA (ATT- 1110

DB9S0FB5E-M (Verizon - reserved) | 120 pioposed)
Andrew 126" Low Profile Platform 110

LPA-80080-6CF (Verizon - reserved) {120 (ATT)

LPA-80080-6CF (Verizon - reserved) 120 (3) APX16DWV-16DWV-S-E-ACU 100
DBYSO0FB5E-M (Verizon - reserved) | 120 (T-Mobile)

BXA-70063/6CF (Verizon - reserved) {120 (3) APX16DWV-16DWV-S-E-ACU 100
DBY50F85E-M (Verizon - reserved) 120 (T-Mobile)

LPA-80080-6CF (Verizon - reserved) 120 (3) APX16DWV-16DWV-S-E-ACU 100

LPA-80080-6CF (Verizon - reserved) | 120 (T-Mobile)
DB950F85E-M (Verizon - reserved) 120 (2) DTMA-1819-DD-12 (T-Mobile) 100
BXA-70063/6CF (Verizon - reserved) {120 (2) DTMA-1819-DD-12 (T-Mobile) 100
DB950F85E-M (Verizon - reserved) 120 (2) DTMA-1819-DD-12 (T-Mobile) 100

LPA-80080-6CF (Verizon - reserved) | 120 leall(AnZ;t ;)3' Low Profile Platform 100
14’ Low Profile Platform (Verizon - 120
existing) Uni-Tri Bracket (Pocket) 90
(2) P65-15-XLH-RR (ATI - proposed) |110 742-213 (Pocket) 90
(2) P65-15-XLH-RR (ATI - proposed) {110 742-213 (Pocket) 90
(2) P65-15-XLH-RR (ATI - proposed) |110 742-213 (Pocket) 90
(2) TT19-08BP111-001 TMA (ATT-  [110
proposed)
MATERIAL STRENGTH
[ GRADE ] Fy [ Fu | GRADE ] Fy [ Fu ]
A572-65 |65 ksi |80 ki |
TOWER DESIGN NOTES

1. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 69 mph basic wind with 0.50 in ice.

3. Deflections are based upon a 50 mph wind.

4. TOWER RATING: 38.5%

AXIAL
34K
SHEAR MOMENT
12K 1081 kip-ft
69 mph WIND - 0.5000 in ICE
AXIAL
29K
SHEAR MOMENT
15K 1317 kip-ft

REACTIONS - 80 mph WIND

CENTEK Engineering, Inc.|*” 120' EEl Monopole - extendable to 150-ft
63-2 N Branford Rd Project: 650 Albany Turnpike - Canton, CT
Branfo rd, CT 06405 Client: AT&TNerizon Drawn by: Staff App'd:
Phone: (203) 488-0580 Code: T|A/EIA-222-F Dater (1/26/11 Scale: NTS
FAX: (203) 488-8587 Palli: | oo Dwg No. £_1

1001850 4

£uenue Conton CTIER Fied 120 EE1 Moncodls Extendatle 1 150 Carton CT o]
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RISATower 120" EEl Monopole - extendable to 150-ft 10f 18
3 S Project Date
ENTEK E ing, Inc. :
L e Inc 650 Albany Turnpike - Canton, CT 12:09:29 01/26/11
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T/Verizon Staff
FAX: (203) 488-8587
Tower Input Data ]

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Basic wind speed of 80 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 69 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options |

Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundles As Cylinder

Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules

Consider Moments - Diagonals v Assume Rigid Index Plate Calculate Redundant Bracing Forces

Use Moment Magnification Use Clear Spans For Wind Area Ignore Redundant Members in FEA
V' Use Code Stress Ratios Use Clear Spans For KL/r SR Leg Bolts Resist Compression

Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable

Escalate Ice V Bypass Mast Stability Checks Offset Girt At Foundation

Always Use Max Kz Use Azimuth Dish Coefficients Consider Feedline Torque

Use Special Wind Profile V' Project Wind Area of Appurt. Include Angle Block Shear Check

Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles

Leg Bolts Are At Top Of Section SR Members Have Cut Ends V' Include Shear-Torsion Interaction

Secondary Horizontal Braces Leg V' Sort Capacity Reports By Component Always Use Sub-Critical Flow

Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets

Add IBC .6D+W Combination

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter ~ Diameter  Thickness Radius
St St ft Sides in in in in
L1 120.00-92.71 27.29 4.58 18 26.9000 32.2700 0.2500 1.0000 AS572-65
(65 ksi)
L2 92.71-46.16 51.13 5.67 18 30.8688 40.8000 0.3750 1.5000 A572-65
(65 ksi)
L3 46.16-0.00 51.83 18 38.9487 49.0000 0.4375 1.7500 A572-65
(65 ksi)

Tapered Pole Properties
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Section  Tip Dia. Area 1 r C 1/C J 1/Q w w/t
in in’ in’ in in in’ in’ in’ in
LI 27.3150 21.1468  1897.4748 9.4608 13.6652 138.8545 3797.4464  10.5754 42944 17.178
32.7678 254079  3291.1552  11.3671 16.3932 200.7639  6586.6410  12.7063 5.2395 20.958
L2 32.2483 36.2952 42639191  10.8253 15.6813 271.9105 8533.4488  18.1511 4.7729 12.728
41.4294 48.1159  9934.0359  14.3509 20.7264 4792938 19881.1433  24.0625 6.5208 17.389
L3 40.6661 53.4776  10020.3566  13.6715 19.7859 506.4384 20053.8983  26.7439 6.0850 13.909
49.7559 67.4351  20092.1096 17.2397 24.8920 807.1714 40210.6569  33.7240 7.8540 17.952
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
oL ft bia in in in
L1 120.00- 1 1 1
92.71
L2 92.71-46.16 1 1 1
L3 46.16-0.00 1 1 1

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Component Placement Total CuAy Weight
or  Shield Type Number
Leg f o plf
158 C No Inside Pole 120.00 - 3.00 18 No Ice 0.00 1.04
(Verizon) 1/2"Ice 0.00 1.04
15/8 C No Inside Pole 110.00 - 3.00 12 No Ice 0.00 1.04
(AT&T) 1/2" Ice 0.00 1.04
15/8 C No Inside Pole 100.00 - 3.00 12 No Ice 0.00 1.04
(T-Mobile) 1/2" Ice 0.00 1.04
CR 50 1873 (1-5/8 C No Inside Pole 90.00 - 3.00 6 No Ice 0.00 0.83
FOAM) 1/2"Ice 0.00 0.83
(Pocket)
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar Cud 4 C4A 4 Weight
Section Elevation In Face Out Face
f £ Vi i £ K
L1 120.00-92.71 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.82
L2 92.71-46.16 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 225
L3 46.16-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 2.10

Feed Line/Linear Appurtenances Section Areas - With Ice
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Tower Tower Face Ice Ag Ar Cyd 4 CyAy Weight
Section Elevation or Thickness In Face Out Face
, fi Leg in s s fe Vi K
LI 120.00-92.71 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.82
L2 92.71-46.16 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 225
L3 46.16-0.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 2.10

Discrete Tower Loads

Description Face Offset Offsets: Azimuth Placement CyA 4 CA4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S = St i o K
S
Sl i L M R R
LPA-80080-6CF A From Face 3.50 0.0000 120.00 No Ice 433 9.09 0.02
(Verizon - reserved) 6.00 1/2" Ice 4.76 9.64 0.07
0.00
DB950F85E-M A From Face 3.50 0.0000 120.00 No Ice 2.53 4.19 0.01
(Verizon - reserved) 4.00 /2" Ice 2.90 4.57 0.03
0.00
BXA-70063/6CF A From Face 3.50 0.0000 120.00 No Ice 7.73 3.76 0.02
(Verizon - reserved) 0.00 12" Ice 8.27 4.19 0.06
0.00
DB950F85E-M A From Face 3.50 0.0000 120.00 No Ice 2.53 4.19 0.01
(Verizon - reserved) -4.00 1/2" Ice 2.90 4.57 0.03
0.00
LPA-80080-6CF A From Face 3.50 0.0000 120.00 No Ice 4.33 9.09 0.02
(Verizon - reserved) -6.00 12" Ice 4.76 9.64 0.07
0.00
LPA-80080-6CF B From Face 3.50 0.0000 120.00 No Ice 433 9.09 0.02
(Verizon - reserved) 6.00 1/2" Ice 4.76 9.64 0.07
0.00
DB950F85E-M B From Face 3.50 0.0000 120.00 No Ice 2.53 4.19 0.01
(Verizon - reserved) 4.00 1/2" Ice 2.90 4.57 0.03
0.00
BXA-70063/6CF B From Face 3.50 0.0000 120.00 No Ice 7.73 3.76 0.02
(Verizon - reserved) 0.00 1/2" Ice 8.27 4.19 0.06
0.00
DB950F85E-M B From Face 3.50 0.0000 120.00 No Ice 2.53 4.19 0.01
(Verizon - reserved) -4.00 1/2" Ice 2.90 4.57 0.03
0.00
LPA-80080-6CF B From Face 3.50 0.0000 120.00 No Ice 4.33 9.09 0.02
(Verizon - reserved) -6.00 1/2" Ice 4.76 9.64 0.07
0.00
LPA-80080-6CF C From Face 3.50 0.0000 120.00 No Ice 433 9.09 0.02
(Verizon - reserved) 6.00 172" Ice 4.76 9.64 0.07
0.00
DB950F85E-M C From Face 3.50 0.0000 120.00 No Ice 253 4.19 0.01
(Verizon - reserved) 4.00 1/2" Ice 2.90 4.57 0.03
0.00
BXA-70063/6CF C From Face 3.50 0.0000 120.00 No Ice 733 3.76 0.02

(Verizon - reserved) 0.00 12" Ice 8.27 4.19 0.06
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Description Face Offset Offsets: Azimuth Placement Cady Cid 4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S g S i 1 K
St
S
0.00
DB950F85E-M C From Face 3.50 0.0000 120.00 No Ice 2.53 4.19 0.01
(Verizon - reserved) -4.00 112" Ice 2.90 4.57 0.03
0.00
LPA-80080-6CF C From Face 3.50 0.0000 120.00 No Ice 4.33 9.09 0.02
(Verizon - reserved) -6.00 12" Ice 4.76 9.64 0.07
0.00
14' Low Profile Platform C None 0.0000 120.00 No Ice 0.00 0.00 0.00
(Verizon - existing) 12" Ice 0.00 0.00 0.00
(3) APX16DWV-16DWV-S- A From Face 3.50 0.0000 100.00 No Ice 6.70 2.00 0.04
E-ACU 0.00 12" Ice 7.13 233 0.07
(T-Mobile) 0.00
(3) APX16DWV-16DWV-S- B From Face 3.50 0.0000 100.00 No Ice 6.70 2.00 0.04
E-ACU 0.00 12" Ice 7.13 233 0.07
(T-Mobile) 0.00
(3) APX16DWV-16DWV-S- C From Face 3.50 0.0000 100.00 No Ice 6.70 2.00 0.04
E-ACU 0.00 12" Ice 7:13 2.33 0.07
(T-Mobile) 0.00
(2) DTMA-1819-DD-12 A From Face 3.00 0.0000 100.00 No Ice 0.71 0.41 0.01
(T-Mobile) 0.00 12"Ice  0.83 0.52 0.02
0.00
(2) DTMA-1819-DD-12 B From Face 3.00 0.0000 100.00 No Ice 0.71 0.41 0.01
(T-Mobile) 0.00 12" Ice 0.83 0.52 0.02
0.00
(2) DTMA-1819-DD-12 C From Face 3.00 0.0000 100.00 No Ice 0.71 0.41 0.01
(T-Mobile) 0.00 12" Ice 0.83 0.52 0.02
0.00
Valmont 13' Low Profile C None 0.0000 100.00 No Ice 15.70 15.70 1.30
Platform 1/2"Ice  20.10 20.10 1.76
(T-Mobile)
742-213 A From Face 1.00 0.0000 90.00 No Ice 5.14 2.87 0.02
(Pocket) 0.00 12" Ice 5.61 3.48 0.05
0.00
742-213 B From Face 1.00 0.0000 90.00 No Ice 5.14 2.87 0.02
(Pocket) 0.00 12" Ice 5.61 3.48 0.05
0.00
742-213 C From Face 1.00 0.0000 90.00 No Ice 5.14 2.87 0.02
(Pocket) 0.00 1/2" Ice 5.61 3.48 0.05
0.00
Uni-Tri Bracket C None 0.0000 90.00 No Ice 1.75 1.75 0.29
(Pocket) 12" Ice 1.94 1.94 0.31
(2) P65-15-XLH-RR A From Face 3.50 0.0000 110.00 No Ice 5.95 3.08 0.04
(AT&T - proposed) 0.00 12" Ice 6.36 3.41 0.08
0.00
(2) P65-15-XLH-RR B From Face 3.50 0.0000 110.00 No Ice 5.95 3.08 0.04
(AT&T - proposed) 0.00 12" Ice 6.36 341 0.08
0.00
(2) P65-15-XLH-RR C From Face 3.50 0.0000 110.00 No Ice 5.95 3.08 0.04
(AT&T - proposed) 0.00 12" Ice 6.36 341 0.08
0.00
(2) TT19-08BP111-001 TMA A From Face 3.00 0.0000 110.00 No Ice 0.64 0.52 0.02
(AT&T - proposed) 0.00 1/2" Ice 0.76 0.62 0.02
0.00
(2) TT19-08BP111-001 TMA B From Face 3.00 0.0000 110.00 No Ice 0.64 0.52 0.02
(AT&T - proposed) 0.00 12" Ice 0.76 0.62 0.02
0.00
(2) TT19-08BP111-001 TMA C From Face 3.00 0.0000 110.00 No Ice 0.64 0.52 0.02
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Description Face Offset Offsets: Azimuth Placement Cud4 Cud 4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St 2 Ji s i K
St
(AT&T - proposed) 0.00 172" Ice 0.76 0.62 0.02
0.00
Andrew 12'-6" Low Profile C None 0.0000 110.00 No Ice 14.45 14.45 1.30
Platform 1/2" Ice 19.00 19.00 1.69
(AT&T)
Tower Pressures - No Ice
Gy =169
Section Z: K; q; Ag F Ar Ar A[ug Leg Cudy CyAy
Elevation a % In Out
c Face Face
Ji St psf 1 e s N /e s s
L1 120.00- 105.94 | 1.396 23 67.281| A 0.000 67.281 67.281 100.00 0.000 0.000
92.71 B 0.000 67.281 100.00 0.000 0.000
C 0.000 67.281 100.00 0.000 0.000
L292.71-46.16 69.03 | 1.235 20 140.733| A 0.000 140.733 140.733 100.00 0.000 0.000
B 0.000 140.733 100.00 0.000 0.000
C 0.000 140.733 100.00 0.000 0.000
L3 46.16-0.00 22.38 1 16 171.269 | A 0.000 171.269 171.269 100.00 0.000 0.000
B 0.000 171.269 100.00 0.000 0.000
C 0.000 171.269 100.00 0.000 0.000
Tower Pressure - With Ice
Gy =1.690
Section z K; qz tz Ag F Ar Ar Alcg Leg Cud 4 Cud,
Elevation a % In Out
c Face Face
Ji S psf in s e s Vi s it N
L1 120.00-92.71 105.94| 1.396 17 0.5000 69.555| A 0.000 69.555 69.555 100.00 0.000 0.000
B 0.000 69.555 100.00 0.000 0.000
C 0.000 69.555 100.00 0.000 0.000
L2 92.71-46.16 69.03] 1.235 15 0.5000| 144.612| A 0.000 144.612 144.612 100.00 0.000 0.000
B 0.000 144.612 100.00 0.000 0.000
C 0.000 144.612 100.00 0.000 0.000
L3 46.16-0.00 22.38 1 12 0.5000] 175.116] A 0.000 175.116 175.116 100.00 0.000 0.000
B 0.000 175.116 100.00 0.000 0.000
(& 0.000 175.116 100.00 0.000 0.000

Tower Pressure - Service
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Y sl 650 Albany Turnpike - Canton, CT 12:09:29 01/26/11
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T/Verizon Staff
FAX: (203) 488-8587
Gy =1.690
Section z K; q; Ag F Ar Ar Aleg Leg CuAy CuA4
Elevation a % In Out
c Face Face
ft fi p| ol e 12 i £ Fis i
L1 120.00- 105.94 ] 1.396 9 67.281 | A 0.000 67.281 67.281 100.00 0.000 0.000
92.71 B 0.000 67.281 100.00 0.000 0.000
c 0.000 67.281 100.00 0.000 0.000
L2 92.71-46.16 69.03 | 1.235 8| 140.733| A 0.000 140.733 140.733 100.00 0.000 0.000
B 0.000 140.733 100.00 0.000 0.000
(6] 0.000 140.733 100.00 0.000 0.000
L3 46.16-0.00 22.38 1 6] 171269 A 0.000 171.269 171.269 100.00 0.000 0.000
B 0.000 171.269 100.00 0.000 0.000
C 0.000 171.269 100.00 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rr Dr Dp Ar F w Ctrl.
Elevation Weight Weight a Face
C
fi K K e i K pif
L1 120.00- 0.82 2.16| A 1 0.65 1 1 1 67.281 1.69 61.92 C
92.71 B 1 0.65 1 1 1 67.281
C 1 0.65 1 1 1 67.281
L2 92.71- 2,25 7341 A 1 0.65 1 1 1 140.733 311 66.83 C
46.16 B 1 0.65 1 1 1 140.733
C 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 10.66 | A 1 0.65 1 1 1 171.269 210 67.16 &
B 1 0.65 1 1 1 171.269
C 1 0.65 1 1 1 171.269
Sum Weight: 5.17 20.17 OTM 463.15 7.90
Kip-f
Tower Forces - No Ice - Wind 45 To Face
Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
C
ft K K e i K plf
L1 120.00- 0.82 2.16| A 1 0.65 1 1 1 67.281 1.69 61.92 C
92.71 B 1 0.65 1 1 1 67.281
c 1 0.65 1 1 1 67.281
L2 92.71- 2.25 734 A 1 0.65 1 1 1 140.733 3.11 66.83 C
46.16 B 1 0.65 1 1 1 140.733
£ 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 10.66 | A 1 0.65 1 1 1 171.269 3.10 67.16 €
B 1 0.65 1 1 1 171.269
C 1 0.65 1 1 1 171.269
Sum Weight: 317 20.17 OTM 463.15 7.90
kip-fi
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Tower Forces - No Ice - Wind 60 To Face

Section Add Self F e Cr Rr Dp Dp Ar F w Ctrl,
Elevation Weight Weight a Face
c
fi K K e e K pif
L1 120.00- 0.82 216 A 1 0.65 1 1 1 67.281 1.69 61.92 G
92.71 B 1 0.65 1 1 1 67.281
C 1 0.65 1 1 1 67.281
L292.71- 225 7341 A 1 0.65 1 1 1 140.733 3.11 66.83 C
46.16 B 1 0.65 1 1 1 140.733
C 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 10.66 | A 1 0.65 1 1 1 171.269 3.10 67.16 C
B 1 0.65 1 1 1 171.269
C 1 0.65 1 1 1 171.269
Sum Weight: 5.17 20.17 OT™M 463.15 7.90
kip-ft

Tower Forces - No Ice - Wind 90 To Face

Section Add Self F e Cr Rr Dr Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c
fi K K e I K plf
L1 120.00- 0.82 216 A 1 0.65 1 1 1 67.281 1.69 61.92 C
92.71 B 1 0.65 1 1 1 67.281
€ 1 0.65 1 1 1 67.281
L292.71- 225 7341 A 1 0.65 1 1 1 140.733 3.11 66.83 C
46.16 B 1 0.65 1 1 1 140.733
C 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 10.66 | A 1 0.65 1 1 1 171.269 3.10 67.16 C
B 1 0.65 1 1 1 171.269
C 1 0.65 1 1 1 171.269
Sum Weight: 5.17 20.17 OTM 463.15 7.90
kip-ft

Tower Forces - With Ice - Wind Normal To Face

Section Add Self F e Cr R Dr Dy Ag F w Cirl,
Elevation Weight Weight a Face
(]
1t K K e s K pif
L1 120.00- 0.82 267 A 1 0.65 1 1 1 69.555 1.31 48.01 C
92.71 B 1 0.65 1 1 1 69.555
C 1 0.65 1 1 1 69.555
L292.71- 225 840 A 1 0.65 1 1 1 144.612 2.40 51.51 C
46.16 B 1 0.65 1 1 1 144.612
C 1 0.65 1 1 1 144.612
L3 46.16-0.00 2.10 1195 A 1 0.65 1 1 1 175.116 2.38 51.50 C
B 1 0.65 1 1 1 175.116
C 1 0.65 1 1 1 175.116
Sum Weight: 5.17 23.01 OTM 357.51 6.09
kip-ft




RISAT
ower 120' EEIl Monopole - extendable to 150-ft 8 of 18
s 3 Project Date
CENTEK Engineering, Inc.
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i Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Rr Dr Dp Ar F w Ctrl.
Elevation Weight Weight a Face
c
fi K K e S K plf
L1 120.00- 0.82 267 A 1 0.65 1 1 1 69.555 1.31 43.01 G
92.71 B 1 0.65 1 1 1 69.555
C 1 0.65 1 1 1 69.555
L292.71- 225 840 A 1 0.65 1 1 1 144.612 2.40 5151 C
46.16 B 1 0.65 1 1 1 144.612
C 1 0.65 1 1 1 144.612
L3 46.16-0.00 2.10 11.95] A 1 0.65 1 1 1 175.116 2.38 5150 C
B 1 0.65 1 1 1 175.116
@ 1 0.65 1 1 1 175.116
Sum Weight: Sl 23.01 O™ 33751 6.09
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Ry Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
St K K e 7 K plf
L1 120.00- 0.82 267 A 1 0.65 1 1 1 69.555 1.31 48.01 C
92.71 B 1 0.65 1 1 1 69.555
C 1 0.65 1 1 1 69.555
12 9271~ 2.25 840 A 1 0.65 1 1 1 144.612 2.40 51.51 C
46.16 B 1 0.65 1 1 1 144.612
C 1 0.65 1 1 1 144.612
L3 46.16-0.00 2.10 1195] A 1 0.65 1 1 1 175.116 2.38 51.50 C
B 1 0.65 1 1 1 175.116
C 1 0.65 1 1 1 175.116
Sum Weight: 517 23.01 OT™M 357.51 6.09
kip-ft
L Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Rr Dr Dp Ag F w Ctrl.
Elevation Weight Weight a Face
C
ft K K e I K plf
L1 120.00- 0.82 267 A 1 0.65 1 1 1 69.555 1.31 48.01 C
92.71 B 1 0.65 1 1 1 69.555
C 1 0.65 1 1 1 69.555
L292.71- 2.25 840 A 1 0.65 1 1 1 144.612 2.40 51.51 C
46.16 B 1 0.65 1 1 1 144.612
C 1 0.65 | 1 1 144.612
1.3 46.16-0.00 2.10 1195] A 1 0.65 1 1 1 175.116 2.38 51.50 C
B 1 0.65 1 1 1 175.116
& 1 0.65 1 1 1 175.116
Sum Weight: 5.17 23.01 OTM 357.51 6.09
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Section Add Self F e Cr Rp Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
f K K e 7 K plf
kip-ft

Tower Forces - Service - Wind Normal To Face

Section Add Self F e Cr Rp Dr Dr Ar F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e s K plf
L1 120.00- 0.82 2.16| A 1 0.65 1 1 1 67.281 0.66 24.19 C
92.71 B 1 0.65 1 1 1 67.281
C 1 0.65 1 1 1 67.281
L292.71- 225 734 A 1 0.65 1 1 1 140.733 1.22 26.11 C
46.16 B 1 0.65 1 1 1 140.733
C 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 10.66 | A 1 0.65 1 1 1 171.269 1.21 26.23 C
B 1 0.65 1 1 1 171.269
C 1 0.65 1 1 1 171.269
Sum Weight: 517 20.17 OTM 180.92 3.09
kip-ft
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr Rr Dp Dp Ag F w Ctrl.
Elevation Weight Weight a Face
c
St K K e Vid K plf
L1 120.00- 0.82 2.16| A 1 0.65 1 1 1 67.281 0.66 24.19 G
92.71 B 1 0.65 1 1 1 67.281
C 1 0.65 1 1 1 67.281
L292.71- 2.25 734 A 1 0.65 1 1 1 140.733 1.22 26.11 G
46.16 B 1 0.65 1 1 1 140.733
C 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 10.66 | A 1 0.65 1 1 1 171.269 1.21 26.23 C
B 1 0.65 1 1 1 171.269
8 1 0.65 1 1 1 171.269
Sum Weight: 5.17 20.17 OTM 180.92 3.09
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Rp Dr Dpg Ar F w Ctrl.
Elevation Weight Weight a Face
c
fi K K e I K plf
L1 120.00- 0.82 216 A 1 0.65 1 1 1 67.281 0.66 24.19 C
92.71 B 1 0.65 1 1 1 67.281
C 1 0.65 1 1 1 67.281
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Section Add Self F (4 Cr Rr Dr Dr Ag F w Ctrl.
Elevation Weight Weight a Face
c
1 K K e i K plf
L2 92.71- 2.25 734] A 1 0.65 1 1 1 140.733 1.22 26.11 C
46.16 B 1 0.65 1 1 1 140.733
C 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 10.66 | A 1 0.65 1 1 | 171.269 1.21 26.23 C
B 1 0.65 1 1 1 171.269
(€ 1 0.65 1 1 1 171.269
Sum Weight: 5.17 20.17 OT™M 180.92 3.09
kip-ft

Tower Forces - Service - Wind 90 To Face

Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
1 K K e N K pif
L1 120.00- 0.82 2.16| A 1 0.65 1 1 1 67.281 0.66 24.19 C
92.71 B 1 0.65 1 1 1 67.281
C 1 0.65 1 1 1 67.281
L2 92.71- 2.25 7341 A 1 0.65 1 1 1 140.733 1.22 26.11 C
46.16 B 1 0.65 1 1 1 140.733
C 1 0.65 1 1 1 140.733
L3 46.16-0.00 2.10 1066 A 1 0.65 1 1 1 171.269 1.21 26.23 C
B 1 0.65 1 1 1 171.269
C 1 0.65 1 1 1 171.269
Sum Weight: 5:17 20.17 OTM 180.92 3.09
kip-ft
L Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X Z Moments, M, Moments, M.
K K K kip-ft kip-ft kip-ft
Leg Weight 20.17 !
Bracing Weight 0.00 ;
Total Member Self-Weight 20.17 0.00 0.00
Total Weight 29.31 : 0.00 0.00
Wind 0 deg - No Ice 0.00 -15.49 -1296.58 0.00 0.00
Wind 30 deg - No Ice 7.74 -13.41 -1122.87 -648.29 0.00
Wind 45 deg - No Ice 10.95 -10.95 -916.82 -916.82 0.00
Wind 60 deg - No Ice 13.41 -71.74 -648.29 -1122.87 0.00
Wind 90 deg - No Ice 15.49 0.00 0.00 -1296.58 0.00
Wind 120 deg - No Ice : 13.41 7.74 648.29 -1122.87 0.00
Wind 135 deg - No Ice ‘ 10.95 10.95 916.82 -916.82 0.00
Wind 150 deg - No Ice 7.74 13.41 1122.87 -648.29 0.00
Wind 180 deg - No Ice 0.00 15.49 1296.58 0.00 0.00
Wind 210 deg - No Ice : -7.74 13.41 1122.87 648.29 0.00
Wind 225 deg - No Ice -10.95 10.95 916.82 916.82 0.00
Wind 240 deg - No Ice -13.41 7.74 648.29 1122.87 0.00
Wind 270 deg - No Ice -15.49 0.00 0.00 1296.58 0.00
Wind 300 deg - No Ice -13.41 -1.74 -648.29 1122.87 0.00
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Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X Z Moments, M, Moments, M.
K K K kip-ft kip-ft kip-ft
Wind 315 deg - No Ice -10.95 -10.95 -916.82 916.82 0.00
Wind 330 deg - No Ice -7.74 -13.41 -1122.87 648.29 0.00
Member Ice 2.85
Total Weight Ice 34.21 0.00 0.00
Wind 0 deg - Ice 0.00 -12.49 -1059.28 0.00 0.00
Wind 30 deg - Ice 6.24 -10.81 -917.36 -529.64 0.00
Wind 45 deg - Ice 8.83 -8.83 -749.02 -749.02 0.00
Wind 60 deg - Ice 10.81 -6.24 -529.64 -917.36 0.00
Wind 90 deg - Ice 12.49 0.00 0.00 -1059.28 0.00
Wind 120 deg - Ice 10.81 6.24 529.64 -917.36 0.00
Wind 135 deg - Ice 8.83 8.83 749.02 -749.02 0.00
Wind 150 deg - Ice 6.24 10.81 917.36 -529.64 0.00
Wind 180 deg - Ice 0.00 12.49 1059.28 0.00 0.00
Wind 210 deg - Ice -6.24 10.81 917.36 529.64 0.00
Wind 225 deg - Ice -8.83 8.83 749.02 749.02 0.00
Wind 240 deg - Ice -10.81 6.24 529.64 917.36 0.00
Wind 270 deg - Ice -12.49 0.00 0.00 1059.28 0.00
Wind 300 deg - Ice -10.81 -6.24 -529.64 917.36 0.00
Wind 315 deg - Ice -8.83 -8.83 -749.02 749.02 0.00
Wind 330 deg - Ice -6.24 -10.81 -917.36 529.64 0.00
Total Weight 29.31 0.00 0.00
Wind 0 deg - Service 0.00 -6.05 -506.48 0.00 0.00
Wind 30 deg - Service 3.03 -5.24 -438.62 -253.24 0.00
Wind 45 deg - Service 4.28 -4.28 -358.13 -358.13 0.00
Wind 60 deg - Service 5.24 -3.03 -253.24 -438.62 0.00
Wind 90 deg - Service 6.05 0.00 0.00 -506.48 0.00
Wind 120 deg - Service 5.24 3.03 25324 -438.62 0.00
Wind 135 deg - Service 428 428 358.13 -358.13 0.00
Wind 150 deg - Service 3.03 5.24 438.62 -253.24 0.00
Wind 180 deg - Service 0.00 6.05 506.48 0.00 0.00
Wind 210 deg - Service -3.03 5.24 438.62 253.24 0.00
Wind 225 deg - Service -4.28 4.28 358.13 358.13 0.00
Wind 240 deg - Service -5.24 3.03 253.24 438.62 0.00
Wind 270 deg - Service -6.05 0.00 0.00 506.48 0.00
Wind 300 deg - Service -5.24 -3.03 -253.24 438.62 0.00
Wind 315 deg - Service -4.28 -4.28 -358.13 358.13 0.00
Wind 330 deg - Service -3.03 -5.24 -438.62 253.24 0.00

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 45 deg - No Ice
5 Dead+Wind 60 deg - No Ice
6 Dead+Wind 90 deg - No Ice
7 Dead+Wind 120 deg - No Ice
8 Dead+Wind 135 deg - No Ice
9 Dead+Wind 150 deg - No Ice

10 Dead+Wind 180 deg - No Ice
11 Dead+Wind 210 deg - No Ice
12 Dead+Wind 225 deg - No Ice
13 Dead+Wind 240 deg - No Ice
14 Dead+Wind 270 deg - No Ice
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Description

15 Dead+Wind 300 deg - No Ice
16 Dead+Wind 315 deg - No Ice
17 Dead+Wind 330 deg - No Ice

18 Dead+Ice+Temp

19 Dead+Wind 0 deg+Ice+Temp
Dead+Wind 30 deg+Icet+Temp
21 Dead+Wind 45 degt+Icet+Temp
Dead+Wind 60 deg+IcetTemp
23 Dead+Wind 90 deg+Icet+Temp
Dead+Wind 120 degtIcetTemp
25 Dead+Wind 135 deg+Icet+Temp

26 Dead+Wind 150 deg+Icet+Temp
27 Dead+Wind 180 deg+Ice+Temp
28 Dead+Wind 210 deg+Icet+Temp
29 Dead+Wind 225 deg+Ice+Temp
30 Dead+Wind 240 deg+Icet+Temp

31 Dead+Wind 270 degtIcet+Temp
32 Dead+Wind 300 deg+Ice+Temp
33 Dead+Wind 315 deg+Ice+Temp
Dead+Wind 330 degt+IcetTemp
35 Dead+Wind 0 deg - Service
Dead+Wind 30 deg - Service
Dead+Wind 45 deg - Service

38 Dead+Wind 60 deg - Service

39 Dead+Wind 90 deg - Service
Dead+Wind 120 deg - Service
41 Dead+Wind 135 deg - Service
Dead+Wind 150 deg - Service
43 Dead+Wind 180 deg - Service
Dead+Wind 210 deg - Service
45 Dead+Wind 225 deg - Service

46 Dead+Wind 240 deg - Service
47 Dead+Wind 270 deg - Service
48 Dead+Wind 300 deg - Service
49 Dead+Wind 315 deg - Service

50 Dead+Wind 330 deg - Service

Maximum Member Forces

Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
LI 120-92.71 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -8.45 0.00 0.00
Max. Mx 6 -5.84 -115.85 0.00
Max. My 10 -5.84 0.00 -115.85
Max. Vy 6 8.63 -115.85 0.00
Max. Vx 10 8.63 0.00 -115.85
Max. Torque 15 -0.00
L2 92.71 - 46.16 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -18.84 0.00 0.00
Max. Mx 6 -15.16 -598.20 0.00
Max. My 10 -15.16 0.00 -598.20
Max. Vy 6 12.24 -598.20 0.00
Max. Vx 10 12.24 0.00 -598.20
Max. Torque 15 -0.00
L3 46.16-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 18 -34.21 0.00 0.00
Max. Mx 6 -29.30 -1317.27 0.00
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Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. My 2 -29.30 0.00 1317.27
Max. Vy 6 15.50 -1317.27 0.00
Max. Vx 2 -15.50 0.00 1317.27
Max. Torque 15 -0.00
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 19 34.21 0.00 12.49
Max. Hy 14 29.31 15.49 0.00
Max. H, 2 29.31 0.00 15.49
Max. M, 2 1317.27 0.00 15.49
Max. M, 6 1317.27 -15.49 0.00
Max. Torsion 9 0.00 -7.74 -13.41
Min. Vert 1 29.31 0.00 0.00
Min. Hy 6 29.31 -15.49 0.00
Min. H, 10 29.31 0.00 -15.49
Min, M, 10 -1317.27 0.00 -15.49
Min. M, 14 -1317.27 15.49 0.00
Min. Torsion 15 -0.00 13.41 7.74
Tower Mast Reaction Summary
Load Vertical Shear, Shear- Overturning Overturning Torque
Combination Moment, M, Moment, M-
K K K kip-ft kip-ft kip-ft
Dead Only 29.31 0.00 0.00 0.00 0.00 0.00
Dead+Wind 0 deg - No Ice 29.31 0.00 -15.49 -1317.27 0.00 0.00
Dead+Wind 30 deg - No Ice 29.31 7.74 -13.41 -1140.79 -658.64 0.00
Dead+Wind 45 deg - No Ice 29.31 10.95 -10.95 -931.45 -931.45 0.00
Dead+Wind 60 deg - No Ice 29.31 13.41 -1.74 -658.64 -1140.79 -0.00
Dead+Wind 90 deg - No Ice 29.31 15.49 0.00 0.00 -1317.27 0.00
Dead+Wind 120 deg - No Ice 29.31 13.41 7.74 658.64 -1140.79 0.00
Dead+Wind 135 deg - No Ice 29.31 10.95 10.95 931.45 -931.45 0.00
Dead+Wind 150 deg - No Ice 29.31 7.74 13.41 1140.79 -658.64 -0.00
Dead+Wind 180 deg - No Ice 29.31 0.00 15.49 1317.27 0.00 0.00
Dead+Wind 210 deg - No Ice 29.31 -7.74 13.41 1140.79 658.64 0.00
Dead+Wind 225 deg - No Ice 29.31 -10.95 10.95 931.45 931.45 0.00
Dead+Wind 240 deg - No Ice 29.31 -13.41 7.74 658.64 1140.79 -0.00
Dead+Wind 270 deg - No Ice 29.31 -15.49 0.00 0.00 1317.27 0.00
Dead+Wind 300 deg - No Ice 29.31 -1341 -7.74 -658.64 1140.79 0.00
Dead+Wind 315 deg - No Ice 29.31 -10.95 -10.95 -931.45 931.45 0.00
Dead+Wind 330 deg - No Ice 29.31 -7.74 -13.41 -1140.79 658.64 -0.00
Dead+Ice+Temp 34.21 0.00 0.00 0.00 0.00 0.00
Dead+Wind 0 deg+Ice+Temp 34.21 0.00 -12.49 -1080.82 0.00 0.00
Dead+Wind 30 deg+lcet+Temp 34.21 6.24 -10.81 -936.02 -540.41 0.00
Dead+Wind 45 degtIcet+Temp 34.21 8.83 -8.83 -764.26 -764.26 0.00
Dead+Wind 60 deg+Ice+Temp 34.21 10.81 -6.24 -540.41 -936.02 -0.00
Dead+Wind 90 deg+Ice+Temp 34.21 12.49 0.00 0.00 -1080.82 0.00
Dead+Wind 120 deg+Icet+Temp 34.21 10.81 6.24 540.41 -936.02 0.00
Dead+Wind 135 degt+Ice+Temp 34.21 8.83 8.83 764.26 -764.26 0.00
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Load Vertical Shear Shear- Overturning Overturning Torque
Combination Moment, M, Moment, M.
K K K kip-ft kip-ft kip-ft
Dead+Wind 150 deg+Icet+Temp 34.21 6.24 10.81 936.02 -540.41 -0.00
Dead+Wind 180 deg+Icet+Temp 3421 0.00 12.49 1080.82 0.00 0.00
Dead+Wind 210 deg+Ice+Temp 34.21 -6.24 10.81 936.02 540.41 0.00
Dead+Wind 225 deg+Ice+Temp 34.21 -8.83 8.83 764.26 764.26 0.00
Dead+Wind 240 deg+Icet+Temp 34.21 -10.81 6.24 540.41 936.02 -0.00
Dead+Wind 270 deg+Icet+Temp 3421 -12.49 0.00 0.00 1080.82 0.00
Dead+Wind 300 deg+Ice+Temp 34.21 -10.81 -6.24 -540.41 936.02 0.00
Dead+Wind 315 deg+Ice+Temp 34.21 -8.83 -8.83 -764.26 764.26 0.00
Dead+Wind 330 deg+IcetTemp 34.21 -6.24 -10.81 -936.02 540.41 -0.00
Dead+Wind 0 deg - Service 29.31 0.00 -6.05 -514.62 0.00 0.00
Dead+Wind 30 deg - Service 29.31 3.03 -5.24 -445.68 -257.31 0.00
Dead+Wind 45 deg - Service 29.31 428 -4.28 -363.89 -363.89 0.00
Dead+Wind 60 deg - Service 29.31 5.24 -3.03 -257.31 -445.68 -0.00
Dead+Wind 90 deg - Service 29.31 6.05 0.00 0.00 -514.62 0.00
Dead+Wind 120 deg - Service 29.31 5.24 3.03 257.31 -445.68 0.00
Dead+Wind 135 deg - Service 29.31 428 428 363.89 -363.89 0.00
Dead+Wind 150 deg - Service 29.31 3.03 5.24 445.68 -257.31 -0.00
Dead+Wind 180 deg - Service 29.31 0.00 6.05 514.62 0.00 0.00
Dead+Wind 210 deg - Service 29.31 -3.03 5.24 445.68 257.31 0.00
Dead+Wind 225 deg - Service 29.31 -4.28 428 363.89 363.89 0.00
Dead+Wind 240 deg - Service 29.31 -5.24 3.03 23731 445.68 -0.00
Dead+Wind 270 deg - Service 29.31 -6.05 0.00 0.00 514.62 0.00
Dead+Wind 300 deg - Service 29.31 -5.24 -3.03 -257.31 445.68 0.00
Dead+Wind 315 deg - Service 29.31 -4.28 -4.28 -363.89 363.89 0.00
Dead+Wind 330 deg - Service 29.31 -3.03 -5.24 -445.68 257.31 -0.00
L Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY. PZ PX RY: PZ % Error
Comb. K K K K K K
1 0.00 -29.31 0.00 0.00 29.31 0.00 0.000%
0.00 -29.31 -15.49 0.00 29.31 15.49 0.000%
3 7.74 -29.31 -13.41 -7.74 29.31 13.41 0.000%
4 10.95 -29.31 -10.95 -10.95 29.31 10.95 0.000%
5 13.41 -29.31 -7.74 -13.41 29.31 7.74 0.000%
6 15.49 -29.31 0.00 -15.49 29.31 0.00 0.000%
7 13.41 -29.31 7.74 -13.41 29.31 -1.74 0.000%
8 10.95 -29.31 10.95 -10.95 29.31 -10.95 0.000%
9 7.74 -29.31 13.41 -7.74 29.31 -13.41 0.000%
10 0.00 -29.31 15.49 0.00 29.31 -15.49 0.000%
11 -71.74 -29.31 13.41 7.74 29.31 -13.41 0.000%
12 -10.95 -29.31 10.95 10.95 29.31 -10.95 0.000%
13 -13.41 -29.31 7.74 13.41 29.31 -1.74 0.000%
14 -15.49 -29.31 0.00 15.49 29.31 0.00 0.000%
15 -13.41 -29.31 -1.74 13.41 29.31 7.74 0.000%
16 -10.95 -29.31 -10.95 10.95 29.31 10.95 0.000%
17 -1.74 -29.31 -13.41 7.74 29.31 13.41 0.000%
18 0.00 -34.21 0.00 0.00 3421 0.00 0.000%
19 0.00 -34.21 -12.49 0.00 34.21 12.49 0.000%
20 6.24 -34.21 -10.81 -6.24 3421 10.81 0.000%
21 8.83 -34.21 -8.83 -8.83 34.21 8.83 0.000%
22 10.81 -34.21 -6.24 -10.81 34.21 6.24 0.000%
23 12.49 -34.21 0.00 -12.49 34.21 0.00 0.000%
24 10.81 -34.21 6.24 -10.81 34.21 -6.24 0.000%
25 8.83 -34.21 8.33 -8.83 34.21 -8.83 0.000%
26 6.24 -34.21 10.81 -6.24 34.21 -10.81 0.000%
27 0.00 -34.21 12.49 0.00 34.21 -12.49 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. K K K K K K
28 -6.24 -34.21 10.81 6.24 34.21 -10.81 0.000%
29 -8.83 -34.21 8.83 8.83 34.21 -8.83 0.000%
30 -10.81 -34.21 6.24 10.81 34.21 -6.24 0.000%
31 -12.49 -34.21 0.00 12.49 34.21 0.00 0.000%
32 -10.81 -34.21 -6.24 10.81 34.21 6.24 0.000%
33 -8.83 -34.21 -3.83 8.83 34.21 8.83 0.000%
34 -6.24 -34.21 -10.81 6.24 34.21 10.81 0.000%
35 0.00 -29.31 -6.05 0.00 29.31 6.05 0.000%
36 3.03 -29.31 -5.24 -3.03 29.31 5.24 0.000%
37 428 -29.31 -4.28 -4.28 29.31 428 0.000%
38 5.24 -29.31 -3.03 -5.24 29.31 3.03 0.000%
39 6.05 29.31 0.00 -6.05 29.31 0.00 0.000%
40 5.24 -29.31 3.03 -5.24 29.31 -3.03 0.000%
41 428 -29.31 428 -4.28 29.31 -4.28 0.000%
42 3.03 -29.31 5.24 -3.03 29.31 -5.24 0.000%
43 0.00 -29.31 6.05 0.00 29.31 -6.05 0.000%
44 -3.03 -29.31 5.24 3.03 29.31 -5.24 0.000%
45 -4.28 -29.31 4.28 428 29.31 -4.28 0.000%
46 -5.24 -29.31 3.03 5.24 29.31 -3.03 0.000%
47 -6.05 -29.31 0.00 6.05 29.31 0.00 0.000%
48 -5.24 -29.31 -3.03 524 29.31 3.03 0.000%
49 -4.28 -29.31 -4.28 428 29.31 428 0.000%
50 -3.03 -29.31 -5.24 3.03 29.31 5.24 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00000745
3 Yes 4 0.00000001 0.00042483
4 Yes 4 0.00000001 0.00048759
5 Yes 4 0.00000001 0.00042483
6 Yes 4 0.00000001 0.00000745
7 Yes 4 0.00000001 0.00042483
8 Yes 4 0.00000001 0.00048759
9 Yes 4 0.00000001 0.00042483
10 Yes 4 0.00000001 0.00000745
11 Yes 4 0.00000001 0.00042483
12 Yes 4 0.00000001 0.00048759
13 Yes 4 0.00000001 0.00042483
14 Yes 4 0.00000001 0.00000745
15 Yes 4 0.00000001 0.00042483
16 Yes 4 0.00000001 0.00048759
17 Yes 4 0.00000001 0.00042483
18 Yes 4 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00058973
20 Yes 4 0.00000001 0.00090353
21 Yes 4 0.00000001 0.00098563
22 Yes 4 0.00000001 0.00090353
23 Yes 4 0.00000001 0.00058973
24 Yes 4 0.00000001 0.00090353
25 Yes 4 0.00000001 0.00098563
26 Yes 4 0.00000001 0.00090353
27 Yes 4 0.00000001 0.00058973
28 Yes 4 0.00000001 0.00090353
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29 Yes 4 0.00000001 0.00098563
30 Yes 4 0.00000001 0.00090353
31 Yes 4 0.00000001 0.00058973
32 Yes 4 0.00000001 0.00090353
33 Yes 4 0.00000001 0.00098563
34 Yes 4 0.00000001 0.00090353
35 Yes 4 0.00000001 0.00000001
36 Yes 4 0.00000001 0.00003293
37 Yes 4 0.00000001 0.00003794
38 Yes 4 0.00000001 0.00003293
39 Yes 4 0.00000001 0.00000001
40 Yes 4 0.00000001 0.00003293
41 Yes 4 0.00000001 0.00003794
42 Yes 4 0.00000001 0.00003293
43 Yes 4 0.00000001 0.00000001
44 Yes 4 0.00000001 0.00003293
45 Yes 4 0.00000001 0.000037%4
46 Yes 4 0.00000001 0.00003293
47 Yes 4 0.00000001 0.00000001
48 Yes 4 0.00000001 0.00003293
49 Yes 4 0.00000001 0.00003794
50 Yes 4 0.00000001 0.00003293
| Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. 4 b
L1 120 -92.71 9.723 39 0.6456 0.0000
L2 97.29 -46.16 6.724 39 0.5999 0.0000
L3 51.83-0 2.020 39 0.3507 0.0000
L Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb. in 2 2 St
120.00 LPA-80080-6CF 39 9.723 0.6456 0.0000 84251
110.00 (2) P65-15-XLH-RR 39 8.383 0.6301 0.0000 42125
100.00 (3) APX16DWV-16DWV-S-E-ACU 39 7.071 0.6079 0.0000 21069
90.00 742-213 39 5.815 0.5731 0.0000 14324
Maximum Tower Deflections - Design Wind o
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. i =
Ll 120-92.71 24.885 6 1.6522 0.0000
L2 97.29 -46.16 17.209 6 1.5355 0.0000

L3 51.83-0 5.171 6 0.8976 0.0000
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Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St __Comb. in ¢ o ft
120.00 LPA-80080-6CF 6 24.885 1.6522 0.0000 32971
110.00 (2) P65-15-XLH-RR 6 21.455 1.6127 0.0000 16485
100.00 (3) APX16DWV-16DWV-S-E-ACU 6 18.097 1.5560 0.0000 8245
90.00 742-213 6 14.884 1.4669 0.0000 5604
Compression Checks
Pole Design Data
Section Elevation Size il : L Ki/r F, A Actual Allow. Ratio
No. P P, P
St ft ft ksi in’ K K P
Ll 120-92.71 (1) TP32.27x26.9x0.25 27.29 0.00 0.0 39000 246927  -5.84 963.02 0.006
1.2 92.71 -46.16 (2) TP40.8x30.8688x0.375 51.13 0.00 0.0 39.000 46.8050 -15.16 1825.40 0.008
L3 46.16-0 (3) TP49x38.9487x0.4375 51.83 0.00 0.0 39.000 67.4351 -29.30 2629.97 0.011
Pole Bending Design Data
Section Elevation Size Actual  Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. M, Jox Fx Jox M, Joy Fyy Joy
ft kip-ft ksi ksi Fy kip-ft ksi ksi Fyy
L1 120 -92.71 (1) TP32.27x26.9x0.25 115.86 7.333 39.000 0.188 0.00 0.000 39.000  0.000
L2 92.71 - 46.16 TP40.8x30.8688x0.375 59820  15.832  39.000 0.406 0.00 0.000 39.000  0.000
@
L3 46.16-0 (3) TP49x38.9487x0.4375 131728 19.584 39.000 0.502 0.00 0.000 39.000  0.000
Pole Shear Design Data
Section Elevation Size Actual  Actual Allow. Ratio  Actual Actual Allow. Ratio
No. 14 _f: o ﬁ T vt Fy j;'l
ft K ksi ksi F, kip-ft ksi ksi F,,
L1 120 -92.71 (1) TP32.27x26.9x0.25 8.63 0.349 26.000  0.027 0.00 0.000 26.000  0.000
L2 92.71 - 46.16 TP40.8x30.8688x0.375 12.24 0.261 26.000  0.020 0.00 0.000 26.000  0.000
2
L3 46.16-0(3) TP49x38.9487x0.4375 15.50 0.230 26.000 0.018 0.00 0.000 26.000  0.000
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[ Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Sox Sy o o Stress Stress
ft P, Fo T F, o Ratio Ratio
L1 120 - 92.71 (1) 0.006 0.188 0.000 0.027 0.000 0.194 ‘/ 1.333 H1-3+VT V"
L2 92.71(5)46.16 0.008 0.406 0.000 0.020 0.000 0414 ‘/ 1.333 H1-3+VT
L3 46.16-0 (3) 0.011 0.502 0.000 0.018 0.000 0513 “/ 1.333 HI1-34VT ‘/
Section Capacity Table
Section Elevation Component Size Critical P SF*Pajtow % Pass
No. St Type Element K K Capacity Fail
1l 120 -92.71 Pole TP32.27x26.9x0.25 1 -5.84 1283.70 14.6 Pass
L2 92.71 - 46.16 Pole TP40.8x30.8688x0.375 2 -15.16 2433.26 31 Pass
L3 46.16 -0 Pole TP49x38.9487x0.4375 3 -29.30 3505.75 385 Pass
Summary
Pole (L3) 38.5 Pass
RATING= 38.5 Pass

Program Version 5.4.2.0 - 6/17/2010 File:J:/Jobs/1100900.WI/CO1 - 650 Albany Avenue, Canton, CT/ERI Files/120' EEI
Monopole_Extendable_to_150_Canton_CT.eri
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Anchor Bolt and Base Plate Analysis

120-ft EEI Monpole Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:
Overturning Moment =
Shear Force =

Axial Force =

Anchor Bolt Data:

Use ASTM A615 Grade 75
Number of Anchor Bolts =
Diameter of Bolt Circle =
Bolt "Column"” Distance =
Bolt Ultimate Strenght =
Bolt Yeild Strenght =
Bolt Modulus =

Diameter of Anchor Bolts =

Threads per Inch =

Base Plate Data:

Use ASTM A572 Mod 60
Plate Yield Strength =
Base Plate Thickness =
Base Plate Diameter =

Outer Pole Diameter =

Anchor Bolt and Base Plate.xmcd.xmcd

OM := 1317-ft-kips

Shear := 15-kips

Axial := 29-kips
AI\AIA:= 18

Dy = 58.0:in
AIA:= 3.0-in

Fy = 100-ksi
Fy = 75-ksi

E := 29000-ksi
D:= 2.25.in
n:=45

Fybp = 60-ksi
tbp = 2.0in
Dbp = 64.00-in
Dpole = 49.00-in

Page 3.3-1
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(Input From RisaTower)
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(User Input)
(User Input)
(User Input)
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(User Input)
(User Input)
(User Input)

(User Input)
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Prepared by: J.R.M.
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Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts = i=1.N

dI = §0 « Zﬂ('lﬁ) d1 =9.92:in d9= 0.00-in
d < Rpe-sin(6) d,=1864in  d,;=-9.92in

d3= 25.11-in d11 =-18.64-in

d,=28.56-in d;p=-25.11-in

d5 = 28.56-in d‘]3 = —28.56-in

d6= 25.11-in d14=—28.56-in

d7= 18.64-in d15=-—25.11~in

dg=9.92in d;g=-18.64-in

Critical Distances For Bending in Plate:
Outer Pole Radius = Rpole = # = 24.5-in
Moment Arms of Bolts about Neutral Axis = MAi = if(di > Rpole’di - Rpole,Oin)

MA1 = 0.00-in MA9 = 0.00:in
MA2 = 0.00-in MA‘10 = 0.00in
MA3: 0.61-in MA11 = 0.00in
MA4= 4.06:in MA12 = 0.00:in
MA5 = 4.06-in MA13 = 0.00in
MA6 =0.61-in MA14 = 0.00in
MA7 = 0.00-in MA15 = 0.00:in
MA8= 0.00-in MA16 = 0.00:in

Effective Width of Baseplate for Bending = Beff = .82

Anchor Bolt and Base Plate.xmcd.xmcd Page 3.3-2
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Anchor Bolt and Base Plate Analysis

120-ft EEl Monpole Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C

Anchor Bolt Analysis:

Calculated Anchor Bolt Properties:

Polar Moment of Inertia =

Gross Area of Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Anchor Bolt Tension Force:

Maximum Tensile Force =

Allowable Tensile Force =

Bolt Tension % of Capacity =

Condition1 =

Check Anchor Bolt Bending Stress:

Maximum Bending Moment =

Maximum Bending Stress =

Allowable Bending Stress =

Anchor Bolt and Base Plate.xmcd.xmcd

lp:= Z(di)zz 7.569 x 10°-in>
i

Agi= X D= 3.976:in°
4
2
( 0.9743in 2
An = == = 3.248-in
4

ﬁ

D,
re= = 0.508:0n

4

7T~Dn3
Sy= = 0.826-in
32
Rbc  Axial :
TMax = OM-—— — —— = 58.9-kips
Ip N

(1.333 increase

TALL.Gross = 1~333'(0'33'A 'Fu) = 174.9-kips allowed per TIAJEIA)

9

(1.333 increase

TALL.Net = 1:333 (0 60-Ay Fy) = 194.812-kips allowed per TIA/EIA)

Thax
=30.3% Bolts are "upset bolts". Use net area per AISC
TALL.Net

" 5 TMax
Condition1 := iff ——— < 1.00,"OK", "Overstressed"
ALL.Net

Condition1 = "OK"

Shear ;
Mx = N -1=0.208-ft-kips

fiim — = Brkel
bx SX

i (1.333 increase
Fpx = 1.333:0.6-Fy = 60-ksi allowed per TIA/EIA)

Page 3.3-3
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Anchor Bolt and Base Plate Analysis

120-ft EEl Monpole Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Check Combined Stress Requirement:

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

Check Anchor Bolt Compression/Combined Stress:

Maximum Compressive Force =

Maximum Compressive Stress =

Allowable Compressive Stress =

Combined Stress % of Capacity =

Condition 2 =

Anchor Bolt and Base Plate.xmcd.xmcd

I:=|
M

I if 1>2D, =0in

0 otherwise
Joi= |fox if 1>2D, = Oksi
0 otherwise
Rbc  Axial :
CMax = OM T + S 62.2-kips
CMax
fa = = 19.1-ksi
An
K:= 0.65
Cei= = 87.364
K-l 2
T andan
T |
2Cg LK ,
Fa= . if — <Cg =45ksi
3_ PESIEES —
5 r r
i sl
(c 8C.
12~'rr2-E . Kl
> if — > Cc
K-l )
23| —
:
Jgi= 1:333:F 5= 60 ksi (1.333 increase

fo

fa
— +
Fa

allowed per TIA/EIA)

X
— | =31.9%
Fox

f f

a

a b:
Condition2:= i{F— + 28 <£1.00,"OK" ,"Overstressed")

Fox

Condition2 = "OK"

Page 3.3-4




Centered on Solutions
B3-2 Narth Brantord Bosd
Branfore, £T G6405

wwsuntehelg oo
PO A8R-0580
F: {203 4884547

Subject:

Location:

Rev. 0: 01/26/11

Anchor Bolt and Base Plate Analysis

120-ft EEl Monpole Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Base Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Anchor Bolt and Base Plate.xmcd.xmcd

Condition3 =

oM, il
&:: _t —
Ip N
C1 = 22.3-kips Cg= 1.6-kips
02 = 40.5-kips C10 =-19.1-kips
C3= 54.1-kips C11 = -37.3-kips
C4= 61.2-kips 012 = -50.8-kips
05 = 61.2-kips C13 = -58.0-kips
C6 = 54.1-kips C14 = -58.0-kips
C7 = 40.5-kips 015 = -50.8kips
C8 = 22.3-kips C16 = -37.3-kips
6-Ci-MAi
fbp = - = 25.7ksi
i (Beff top )
Fbp = 1.33.0.75 Fybp = 59.9.ksi
f
b
P 9%

fp
Condition3:= {F—p < 1.00,"Ok" ,"Overstressed"]

Condition3 = "Ok"

Page 3.3-5
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Centored on So
>3- 2 Narth Brantor :
Beanfard, £7 06105 Fi{203] 388 &547

e ek el g L0en

Rev. 0: 01/26/11

£,001) 488 U580 Location:

FOUNDATION ANALYSIS

120-ft EEl Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Standard Monopole Foundation:

Input Data:

Tower Data
Overturning Moment =

Shear Force =

Axial Force =

Tower Height =

Footing Data:

Overall Depth of Footing =
Length of Pier =

Extension of Pier Above Grade =
Diameter of Pier =
Thickness of Footing =

Width of Footing =

Anchor Bolt Data:
Length of Anchor Bolts =

Projection of Anchor Bolts Above Pier =
Anchor Bolt Diameter =

Base Plate Bolt Circle =

Material Properties:
Concrete Compressive Strength =
Steel Reinforcment Yield Strength =
Anchor Bolt Yield Strength =
Internal Friction Angle of Soil =
Allowable Soil Bearing Capacity =
Unit Weight of Soil =
Unit Weight of Concrete =
Foundation Bouyancy =
Depth to Neglect =
Cohesion of Clay Type Soil =
Seismic Zone Factor =

Coefficient of Friction Between Concrete =

Standard Monopole Foundation.xmcd.xmcd

OM := 1317-ft-kips
Shear := 15-kip
Axial := 29-kip

Hy = 120t

Dy:= 8.0-ft

Lp = 5.0-ft

Lygg = 1.0-ft

pag

d, = 7.0-ft

p
Tf = 3.0-ft

Wyi= 24.0ft

Lgp:= 96-in
Agp:= 12.0in

d = 2.25in

‘anchor

MP := 58.0-in

f = 4000-psi
/fW\}: 60000 psi
fyai= 75000-psi
$g = 33-deg

g = 5000-psf
Ysoil = 125-pcf
Yeone = 150-pcf
Bouyancy := 0

n:= 1.0t

Page 3.4-1

(User Input from RISATower)
(User Input from RISATower)
(User Input from RISATower)

(User Input)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input) (Yes=1/ No=0)
(User Input)

(User Input) (Use 0 for Sandy Soil)
(User Input) (UBC-1997 Fig 23-2)

(User Input)




C_ =ENT =K engineering  Subiect

Centered on Solutions
1232 Nanth Eranford Pawd
Eranford, £ 06405

Rev. 0: 01/26/11

Location:

FOUNDATION ANALYSIS

120-ft EEl Monopole

Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Pier Reinforcement:
Bar Size =
Bar Diameter =
Number of Bars =
Clear Cover of Reinforcement =
Reinforcement Location Factor =
Coating Factor =
Concrete Strength Factor =
Reinforcement Size Factor =
Diameter of Tie =
Pad Reinforcement:
Bar Size =
Bar Diameter =
Number of Bars =
Bar Size =
Bar Diameter =
Number of Bars =
Clear Cover of Reinforcement =
Reinforcement Location Factor =
Coating Factor =
Concrete Strength Factor =

Reinforcement Size Factor =

Calculated Factors:

Pier Reinforcement Bar Area =

Pad Top Reinforcement Bar Area =

Pad Bottom Reinforcement Bar Area =

Coefficient of Lateral Soil Pressure =

Load Factor =

Standard Monopole Foundation.xmcd.xmcd

BSpier =9
dbpier =1.128-in
NBpierzz 30
C‘”pier:: 3in
pigr= 1.0
Bpier:= 1.0
>‘pier =1.0
pier = 1.0
dtjg= 3in
BStop:= 9

dptop = 1-128:in
NBiop = 20
BSbot =9

dppot = 1-128-in

NBpop:= 36
CV"pad = 3.0:in
Qpad =10
ﬁpad =10
)\pad =1.0
Vpad = 1.0
2
T-Oppier
Appier = AT
2
™ dytop
Abtop = 4
2
T Gphot
Apbot™ " -

1+ sin(2g)

e sin{ )

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

= 0.999-in2
= 04999-in2

= 0.999-in2

LF:= |1.333 if Hy< 700t

1.7 if H;>1200-ft

Page 3.4-2

Hy — 700ft
13934 ok e
*\ 1200t - 700t

)-0.4 otherwise

(ACI-2008 12.2.4)
(ACI-2008 12.2.4)
(ACI-2008 12.2.4)

(ACI-2008 12.2.4)

(Top of Pad)
(Top of Pad)
(Top of Pad)
(Bottom of Pad)
(Bottom of Pad)

(Bottom of Pad)

(ACI-2008 12.2.4)
(ACI-2008 12.2.4)
(ACI-2008 12.2.4)

(ACI-2008 12.2.4)

=1.333




w C =NIT=F i Subject: FOUNDATION ANALYSIS

‘ Centered on Solulions”  wemcenteke 120-ft EEl Monopole
—@OIef e On 2OINOY ) Aunlekerg.con ey i

] 632 Narth Branford Pl PLI0Y] 4880580 Location: Canton, CT

| anforet, £T 06105 F:{203

AREBSET
Prepared by: J.R.M.
! Rev. 0: 01/26/11 Checked by: C.F.C.

Stability of Footing:

Adjusted Concrete Unit Weight = Ng= if(Bouyancy = 1,Yconc = 62:4P¢f, Y eon c) = 150-pcf
Adjusted Sail Unit Weight = g = if(Bouyancy = 1,g - 62.4pcf,Yg) = 125-pef
Passive Pressure = Ppn = Kp"Ys'n +c2 [ Kp = 0.424-ksf

Ppt= Kt (Df = Ti) + 02, [ Ky = 2,12kt
: Ptop:= i n < (Df = T¢).Ppt, Ppn| = 2.12ksf

Ppoti= Kp¥s:Df + ¢-2 [ Ky = 3.392 ks

Ptop *+ Pbot
Pave= e e 2.756-ksf
Tp=ifn< (Dg=Ty), Tp, (O - n)] = 3
Ap = Wf-Tp= 72
Ultimate Shear = Sy= Pave'Ap= 198.439-kip
2
: oo
Weight of Concrete Pad = WT,:= (Wf ~Tf) + 2 L'_.> ¢ = 288.063-kip
2
: . . 5. g7
Weight of Soil Above Footing = WTgq:= || Wy - = -('Lp— Lpag - r*) g = 201.57-kip
Df tan(@s)
Weight of Soil Wedge at Back Face = WTgy = —-2—~Wf Yg = 62.343-kip
3 tan(tI)s
Weight of Soil Wedge at back face Corners = WTg3:= 2 (Df) e Vg = 27.708-kips
Total Weight = WTiot:= WT + WTgq + Axial = 518.632-kip
Wi T Dy tan( %)
Resisting Moment = M, = (WTtot)-—z— +Syg + (WTgp+ WTga) | Wi+ — || = 8739-kipt
Overturning Moment = Mot = OM + Shear-(Lp + Tf) = 1437-kipft
M
Factor of Safety Actual = FS:= — =6.08
ot
Factor of Safety Required = FS =2

req*
OverTurning_Moment_Check := if(FS > FSreq,"Okay" ,"No Good")

OverTurning_Moment_Check = "Okay"

Standard Monopole Foundation.xmcd.xmcd Page 3.4-3



Subject:

2nginesring

WL enleh ool
P01 AR OR80
F: {203} 485

Location:

Asgy

Rev. 0: 01/26/11

FOUNDATION ANALYSIS

120-ft EEI Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Shear Capacity in Pier:

Shear Resistance of Pier =

Bearing Pressure Caused by Footing:

Area of the Mat =

Section Modulus of Mat =

Maximum Pressure in Mat =

Minimum Pressure in Mat =

Distance to Resultant of Pressure Distribution =

Distance to Kern =

Eccentricity =

Adjusted Soil Pressure =

Standard Monopole Foundation.xmcd.xmcd

PaveAp+ WTio
Sp:= —— = 215.912-kips
FSreq

Shear_Check := if(S > Shear,"Okay" ,"No Good“)

p

Shear_Check = "Okay"

2
Amat:= Wy =576

Wf3 3

= — = 2304t
6

Wit

A

Mot
+ — = 1.524-ksf

max -~
mat

Max_Pressure_Check := if(PmaX< Qg, "Okay","No Good")

Max_Pressure_Check = "Okay"

WTtot

min-= m

Mot

P - —— = 0.277-ksf

Min_Pressure_Check := if[(Pmin > )‘(Pmin < qs) ,"Okay" , "No Good"

Min_Pressure_Check = "Okay"

max 1
xp = — =9.775
PmaxPmin
Wy
W.
Xy = __f =4 Since Resultant Force is Not in Kern, Area to
6 which Pressure is Applied Must be Reduced.
Mot
& =277
Thot
2 WTtot
P = 1.561-ksf

dagj = M(Pmin < 0P, Pmay) = 1.624ksf

Pressure_Check := if(qadj < qg, "Okay","No Good")

Pressure_Check = "Okay"

Page 3.4-4




Subject:

@=NT= K

Contered on Solutions
12 North Brantord Rasd
Franforct, £1 Oe10%

Location:

A58 0540
S48 8587

Rev. 0: 01/26/11

FOUNDATION ANALYSIS

120-ft EEI Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Concrete Bearing Capacity:

Strength Reduction Factor =

Bearing Strength Between Pier and Pad =

Shear Strength of Concrete:

Beam Shear:

Punching Shear:

Critical Perimeter of Punching Shear =

Area Included Inside Perimeter =

Area Outside of Perimeter =

Standard Monopole Foundation.xmcd.xmcd

P, = 0.65 (ACI-2008 9.3.2.2)

i
™%

Pp= &,0.85f =1.225x 104-kips (ACI-2008 10.14)
Bearing_Check := if(Pb > LF-Axial, "Okay" ,"No Good")

Bearing_Check = "Okay"

(Critical section located at a distance d from

the face of Pier) (ACI 11.3.1.1)

o= 0.85 (AC19.3.2.5)

di=Ti— Cvrpad - dbbot

5

Wi

Slope-d4
Vreq = LF- (qadj - Slope-d1) + o] |

Vavail = ¢¢'2,[ fepsiWed

. Pmax=Pmin %q
Slope := iff L> W¢, ———— -

(ACI-2008 11.2.1.1)
Beam_Shear_Check := if(Vreq < VAva“,"Okay" ,"No Good")

Beam_Shear_Check = "Okay"

(Critical Section Located at a distance of d/2

from the face of pier) (ACI 11.11.1.2)

= (dp+ d)-'n =30.3

2
e n-(dp+ d) ot

0"

Agut= Amat — Apo = 502.8

out =

Page 3.4-5




C E [\] T E K enginearing  Subiect FOUNDATION ANALYSIS

Centered on Solulions ™ wwegentehergcom 120-ft EEl Monopole
o 42 Hanth Banford Bl V ??-‘jn).t:‘ ‘!-ZL‘-‘_‘&;&; Location: Cantonx CT

Banford, £7 06404 F: {203 4888587

Prepared by: J.R.M.

Rev. 0: 01/26/11 Checked by: C.F.C.
Guess Value = vy = Tksf (From "Foundation Analysis
and design”, By Joseph
' . WTiot Bowles, Eq. 8-9)
Given d +d,d=
p ™V

o= Find(vu) = 6.4-ksf

V= vy & Wi = 410.3-kips

Required Shear Strength = A\AIW:: LF-V,, = 547-kips
Available Shear Strength = Moo= o4 fopsibyd = 2494.9kip (ACI-2008 11.11.2.1)

Punching_Shear_Check := if(Vreq < Vyail» "Okay" ,"No Good")

Punching_Shear_Check = "Okay"

Steel Reinforcement in Pad:

Required Reinforcement for Bending:

Strength Reduction Factor = O, = 90 (ACI-2008 9.3.2.1)

A= qadj - dy-Slope = 1.082-ksf

d 2 d .
1 1 1
Maximum Bending at Face of Pier = [ y ) e e W= ki
9 [ My e (dacj ~ U) 5 + Gy~ | Wy = 995kipft
B:= ]0.85 if 2500-psi< f, < 4000-psi = 0.85
0.65 if f,> 8000-psi
¢ (ACI-200810.2.7.3)
c
(—-—, - 4000)
psi ;
0.85 - -0.5|| otherwise
1000
Mn
R = ———— =45.3psi
& Wed
0.85-f, 2R,
p= 1-]1- = 0.0008
fy 0.85-f,

Prmin = 1-333:p = 0.00101

Standard Monopole Foundation.xmcd.xmcd Page 3.4-6



Subject:

C ENT EK"—""'{i?f”"'r’-:‘n':;_;

Centered on Solulions
642 Barty tfard Rowl
Beanford, £T 06105

o enlek .00
P08 4880580
F:(203) 4888547

Location:

Rev. 0: 01/26/11

FOUNDATION ANALYSIS

120-ft EEl Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Required Reinforcement for Temperature and Shrinkage:

Check Bottom Bars:

Check top Bars:

Developement Length Pad Reinforcement:

Bar Spacing =

Spacing or Cover Dimension =

Transverse Reinforcement Index =

Minimum Development Length =

Available Length in Pad =

Standard Monopole Foundation.xmcd.xmed

Psh= |-0018 if fyz 60000- psi

.0020 otherwise

(ACI -2008 7.12.2.1)

2
As:= max(p,pmin,psh)-wf-d: 16.5:in
ASprov = Apbot NBpgt = 36in

Pad_Reinforcement_Bot := if(Asprov

> As,"Okay" ,"No Good")

Pad_Reinforcement_Bot = "Okay"
Asy= Pen(Wrd) = 16.5in

=2
Aspm P Abtop' NBtop = 20-in
Pad_Reinforcement_Top := if(Asprov > As,"Okay" , "No Good")

Pad_Reinforcement_Top = "Okay"

Wt = 2-CVrpaq = NBpot-dppot -
NBbOl -1

—ilo Bspad c BsPad 3
&= M CVipad < 2 s CVipads > =3in

Bepad = 6.9:in

kir:=0 (ACI-2008 12.2.3)
L 3%y %ad Bpad Ypad Npad 4 e,
= . ~ 30.2:i
dbt kg bbot
40- [ f.: psx-d—
bbot
Ldbmin =12:in (ACI-2008 12.2.1)

Lbtcheck= {Ldbt = Labmin, "Use L.dbt" ,"Use L.dbmin")

Lpad_Check := iff L, > Ly, "Okay" , "No Good"
Pad ~ “dbt

Lpad_Check = "Okay"

Page 3.4-7




Subject:

Location:

f>1-2 Narth Brantord Boast
Feanford, £7 (104

Rev. 0: 01/26/11

FOUNDATION ANALYSIS

120-ft EEI Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Steel Reinforcement in Pier:

Area of Pier =

Bar Spacing In Pier =

Diameter of Reinforcement Cage =

Maximum Moment in Pier =

Standard Monopole Foundation.xmcd.xmcd

2
'rr-dp 2
Ap = —4 = 5541.77-in

= 0.01-0.05-A, = 2.77-in2

Agriti? : (ACI-2008 10.8.4 & 10.9.1)

2
Asprov'= NBpigrAppier = 29.98:in

Asmin’

Steel_Area_Check = if(Asprov >

"Okay" ,"No Good“)

Steel_Area_Check = "Okay"

dp-‘n'
Bepiari= —— — dipiny = 7.668:in
sPier bpier
NBpier p

Diamcage = dp— Z'Cvrpier =78in

A

BP
Mp = [OM + Shear-(Lp+ T)]-LF = 22386.4-in-kips

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

Axial-1.333  Mp )

(D N Py qu);: (dp.12 NBier BSpier e e

(D NnP, MXU)=(84 30 9 38.7 22386.4)

(6Pp oMy fep )= (0 0 0 0)
(SR Ma fepv ) = q)P'n(D,N,n,Pu,MXU)T
(6P WMy, fop p) = (1032 59747.9 -60 0)

Axial_Load_Check = if($Pp, > P,"Okay","No Good")
Axial_Load_Check = "Okay"

Bending_Check := if(¢Mxn > M, ,,"Okay","No Good")

Xu>

Bending_Check = "Okay"

Page 3.4-8




Subject:

Centered on Solutions
342 Narth Eanfard Fow
Feanfored, £T dedab

Wi senlekelgon
PLIDY 488500
Foidon

Location:

JEBREET

Rev. 0: 01/26/11

FOUNDATION ANALYSIS

120-ft EEl Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Development Length Pier Reinforcement:

Available Length in Foundation:

Tension:

Spacing or Cover Dimension =

Transverse Reinforcement =

Minimum Development Length =

Pier reinforcement bars are standard 90 degree hooks
and therefore developement in the pad is computed
as follows:

Compression:

Standard Monopole Foundation.xmcd.xmced

L = L.~ Cwr,

p =57-in

pier’ pier

Lpad = Tf = Cvrpad = 33in

(ACI-2008 12.2.3)

C

£

) BsPier Bspier !
'C""pier< 2 ‘C"rpier» . = 3in

/5\1'0\:: 0 (ACI-2008 12.2.3)
e 3y pier Ppier Ypier Npier ” sy
radhtn= otk “Oppier = oV 10:N
40- [ f-psi: T
bpier
1200.d,.:

b
th = ———pﬁr'J = 14.982-in (ACI 12.2.1)

c

psi

Lb = MaX Lot Lbmin)

Ltension_Check = if(Lpier +Lpad > Lgpt, "Okay”,"No GOOd")

Ltension_Check = "Okay"

(ACI-2008 12.3.2)

L 0% bpiery 21.402:i

dbet = = 4).902:0N

¢ /fc-psi

Lo o= 0.0003 1 (d . .f) = 20304
aloonin~ 0-0003-7(dppierfy) = 20.3041n

Labe = f(Labet = Labmins Ldbe1s Ldbmin) = 21-402:n
Lcompression_Check = if(Lpier + Lpad > Ldbc» "Okay”,"No G°°d")

Lcompression_Check = "Okay"

Page 3.4-9




Subject:

Centered on Solulions ™ wwweents 1

IO L oo Lenlek e oan s ot
612 Nath Ezanford Pl B0 A8 50 Location:
Eranford, £ 06404 [STPIAE PR

Rev. 0: 01/26/11

FOUNDATION ANALYSIS

120-ft EEI Monopole
Canton, CT

Prepared by: J.R.M.
Checked by: C.F.C.

Tie Size and Spacing in Column:

Minimum Tie Size =

Seismic Factor =

Maximum Spacing =

Number of Ties Required =

Check Anchor Steel Embedment:

Depth Available =

Length of Anchor Bolt =

Standard Monopole Foundation.xmcd.xmcd

Tieyin = i{BSpjer < 10,3,4) = 3

Used #3 Ties

z:=if(2<2,1,0.5)=1 (ACI-2008 21.10.5)
S”m1 = 16~dbpier~2= 18.048:in

48-drie
Slim2 = -z=18in

S“ms = Df-Z = 96:in

S”m4 = 18in
Slim1
Slim2
Stig = min =18in
Slim3
Slim4
Lpier = 3in
Nt = +1=4
S .
tie

Byi= L App= 7t

; (011 yg)-in

-anchor = -
/ fopsi

= 10.87-t

Depth_Check := if( Dab = Lanchor 'Okay" , "No Good")

Depth_Check = "No Good"

[Note: Anchor plate is provided

Page 3.4-10




|
]
i

[e— [— Je—

Section 1 - RFDS GENERAL INFORMATION

Francs Mabanan

(850) 315-2291

20 camer a3d

[FALOGATION coDE:

Section 2: LOCATION INFORMATION

Harford
7255 5541

[CGSA - NO FIUING TRIGGERED:

Section 3 - LIGENSE COVERAGE/FILING INFORMATION

[CGSA= MINOR FIUNG NEEDED:

(CGSA= MAIOR FIUNG NEEDED:

[PCS REDUCED < UPS 21P:

1180 [CGSALOSS:
T80 [CGSA EXT AGMT NeeoeD: T80
T80 [cGsA scorEcaRD UPDATED:

Section 4 - TOWER/REGULATORY INFORMATION

(GROUND ELEVATION: [MARKET LOCATION 850 MiHZ CALL SN |
T8D et overaLL: 8D lrsn TLOCATION 1500} NSk (180
TeD  [STRUCTUREHEIGHT: T80 [MARKET LoCATION 700 MHZ CALL SNk (1D
R ren MARKET LOCATION AWS MHZCALLSIGHGSE: [TBD.
~ - esenaNe = PAPD; el passE:  MPCSvoPROViOER: |
T6D 76D 8D 76D
T80 76D TeD T80
T80 T80 76D TE0
? 120 cowontor ) LLULAR NETWORK: i[GoLD 0ISASTER PRORTY: | T80
= SECTORIZED [Stenee: S T WACRD osTRET: [CT-Noth [OFSZoNe: | NE CT N PRFR.SW_CS
T80 [ORGRATINGCO: AT e DisTReT: hidgston [ Zone: 1 BCTos
[ GMTSASTCARERRSSs ~UMTsaNDCARRERSsss | Gwisieo =
T8 NA
TOTWCTNCRORGS T80 NA
T80 T80 NA
T80 T80 NA
ERICSSON EREC NA
RBS18 RRUZ2 1900 carrar i NA
760 NA
T80 NA
UNTS 2N 850855 | UMTS 200 1900 RS || UMTS 3R08S0RSS | UMTS 38D 1900385 | UMTS ATH 850RES
NA 1230 NA NA NA
NA NA NA
LUMT52H0 850 RBS: JLUMFS RD: 1900 8353 SUMTS ATH 8508851}
WA NA NA
NA WA WA
NA NA NA

| UMis 1500785 | UMTS2ND 85055 | UMISNO 1500R5S | UMTS 330 850 885 ] UMTS 38D 150ORSS | . | iteza0ses ]
NA NA 12307 NA NA NA
NA NA 12308 NA NA NA
NA NA 1239 NA NA NA
UMTS 1900585 | UMTS 2ND $50R8S | UNTS 21 1500655 | UMIS 3AD 850855 | UMTS 36D 1900 RES | UMIS ATH 850R8S | THASGORSS | WET0ORES | LIEAWSRSS |
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA WA
NA NA NA NA NA NA NA NA
S UMisiaCabeet  UMIS20Cabinets - o oo NElRGbet o[ UEzdGbnet
T80 T80
T80 T80
T80 T80
T80 T80
T80 T80
T80 T80
T80 T80
| UMTS 280 850R3S | UMTS 21D 1900 RES || UMTS 330 850885 | UNTS 38D 3900 R8S | U 5ORES,| UMTSSTHSQ0RES | WE700RES | WEAWSESS |
NA 1 NA NA NA NA NA NA
NA 1 NA NA NA NA NA NA
NA T NA NA NA NA NA NA
“UMTS T Cabioet Ry LT st Cabinet B N T
ANTENNAL ANTENNA3 ANTENNA & ANTEN
[ANTENNA CONPIG (FROM BACK:: GSM, UMTS (850/ 1900) oc GSM, UMTS (850 1900) or GSM, UMTS (850/ 1900) o GSM, UMTS (850/ 1900) or GSM, UMTS (850 1900) of
UTE 700/ AWS) UIE (7007 AWS) WE(700/ AWS) LTE(700/ AWS) UTE (700/ AWS)
z 2 F e ToRx] T 7 T T TRRx | WA
[Tecnoloer GSu7 7 T T UMTS /850 NA
[FEEDERS (¥ /TYPERENGTH) = 27158 -RFST180 27155 -RFST160"
TENNA] = T DUO1A16 XDUO1316
CSS ANTERNA ING. (410B43-1010 CSS ANTENNA ING, (41013331010
S z E 505X 146x7.1 16
- = %
3 I I T I
= 5 237 1837
o T 110"
: Z T 112 112
= e ar i
A 3 T o I I ar T 0 I
Z 0~ o~
E T 3 WA WA
Ty Z NA NA
[HATCHPUATE POWER (Warts) 2 T80 T80 T T T80 T80
ERPwatts) T80 T80 | [ T80 T80
Y/MODEL) WA 7
R (@) i} NA WA
2/ADC/1900WB508P NA
2 = ADC BasT WA
5 ADC WA
> = NA NA
= NA NA
i WA+ 2/ Powsrwave/ LGP 21801 7+ 27 Ponstwave/ LGP 21601
= WA NA
NA 27ADC BasT
TR = NA NA
[RET EQUIPMENT (QTY/MODED z NA NA
: L s NA NA
1500 POU FORTMAS ——— et ADC7CG-POUSTPWR WA
ANTENNAS ANTENNA S ANTENNAS
[ANTENNA CONPIG (FROM BACK): GSM, UMTS (850 1900) or GSM, UM (850 1900) o GSM, UMTS (850 1909} or GSM, UMTS (850 / 1900] o GSM, UMTS (850 1900) or
UTE 700/ AWS) UTE (700/ AWS) T (700/ AWS) TE (700 AWS) LTE 700/ AWS)
I R e Z TRATR | WA T T TRUAR | T
ECHNOLOGY GSM 7850 A [ 1 UMTS 7850 WA
[FEEDERS (4 /TYPERENGTH) 2/15% - RFS/160 21155 -RFST160"
TERNA MAKE - 2 1216 31
INAVENOOR — | CSS ANTERNA ING. (410R43-1010 CSS ANTERNA INC. (4103441010
HNA SIZE H XWX~ X146 505x136x7.1
A WEIGHT 53 2 Fi)
TENNAGAN I T T HE T
[RADIATION CeNTER 110" 110"
TP HEIGHT 5 2" 112
[MAGHETIC DECUNATION T ET BT
[ELECTRICAL TILT (700/850/1300/7 0 4" T 0° T T 3 T oF T
DOWNTIT o~ o~
N WA NA
[MCPAMODULES z NA NA
[HATCHPLATE POWER (Watts) T80 — e T T T80 TE0
ERP (Watts T80 I T80 I T T8D I T80 I




Jo— [e— [e——

[FARRGW SAND LG (GTV/MODEL) WA WA
Y8R0 COMBINER (QTV/MODEL) NA NA
TMA/HA (FPEMODEL) 2/ADC11900v48508P NA
[CURRENT INIECTORS FORTRA ADC BasT A
[CURRENT INICTR POWER CABLE A
[ATERNA SHARING KiT2 NA WA
EAs Fiter

[DIPLEXER (QTY/MODEL

[UPLEXER (QTY/MODEL)

A
WA+ 2/ Poworwave/ LGP 2101
NA

NA
2+ 2/ Powsrtwav LGP 21801
NA

SURGE ARRESTOR (QIV/MODEL. NA 27ADC BT
D BLOCK (QTY/MODEL) NA WA
[RET EQUIPMENT (QUY/MODEL] NA NA
5 NA NA
1500 POU FORTNIAS — ADC] CG-POUSTPWR NA
ANTENNAL
|ANTENNA CONFIG (FROM BACK:: GSM, UMTS (830 1900] o GSM, UMTS (850/1500)or GSM, UMTS (850 1200) of GSM, UMTS (850 1900) or GSH, UMTS (850 1900) or
UTE (700/ AWS) A€ 700/ AWS) WE 00/ AWS) LTE 700/ AWS) AT 700/ AWS)
(TR TRATR | WA T sl R Re | VA T
[ T UNTS 7650 NA
[FEEDERS (4 /IYPENENGTH) 2158 -RFST 160"
i < MODEL XDUO1416
[ArTEn R CSS ANTERNA INC. ($TORE5-1010 CSS ANTERNA ING, (3T0B3£-1010
[ANTENNA SIZE HXWD™ 505X 14671 505x136x7.1
[ANTENNA WEIGHT- 3
[ANTENNAGAN I I [ I
= - i T
[RADIATION CENTER T10” Ti0”
[ANTENNATIP HEIGHT 2" 12
[MAGNETIC DECUNATION BT BN
[ELECTRICALTILT (700/8: /A 4 I 0° T T 4 I [ I
[MECHANICAL DOWRTILT [ o
[scPATNICPAY = NA WA
[MCPAMODULES NA NA
[HATCHPLATE POWER (Watts) T80 [ 76D T T T80 T80 = v
PWats) T80 T80 | | TED T80
[RARROW 8AND ULC (QWY/NODED WA WA
3 NA WA
NA (TYRE/MODEL) 2/ADC/1800W8508P NA
[CURRENT INJECTORS FORTMA ADC BasT WA
[CURRENT NICTR POWER CABLE ADC WA
|ANTENNA SHARING KT?. NA NA
T — NA
DIPLEXER (QTY/MODEL WA+ 2/ Ponerwarel LGP 21607 773/ Ponewaval LGP 21601
[OUPLEXER [QrY/MODELY NA NA
RGE ARRESTOR Q1Y) NA 27ADC BasT
[DCBLOCK @QTY/MODEL. NA WA
[RET EQUIPMENT (QUY/MODEL NA WA
RevcasunG NA NA
1500 POU FORTNAS ADC1CG-POUSTPVIR NA
ANTENNA L
[ANTENNA CONFIG (FROM BACK): GSM, UMTS (850 1500) or GSM, UMTS (850 1900) or GSM, UMTS (850/ 1900) or GSM, UMTS (850 1900) or GSM, UMTS (850/ 1500) or
wE(100/ AWS) UTE (700/ AWS) LT 700/ AWS) LI (700/ AWS) UTE (700/ AWS)
[TH/RX T I I I
CHNOLOGY. = 1 1 I I 1
[FEEDERS (4 /TVPENENGTH]
[ANTENNA MAXE - MODEL
NNAVENDOR =
[SNTENNA SZEHx W™
[ANTENRAWEIGHT.
[ANTENNAGAIN T T T T ]
[RADATIONCENTER -
T 1 I I Il
T T I T T
1 I 1 1 |
Y5R1D COMBINER (QT/MODEL)
ITMA/A (rvpEAMODEL)
[CURRENTINIECTORS FORTMA
[CURRENT INICTR POWER CABLE
[ANTENNA SHARING KIT?.
aasFiter
oFtexen
[oUPLEXER laTY/MoDEL]
[SURGE ARRESTOR (QIY/NODEL.
[ocsiock@nopE)
[RET EQUIPNENT (QIY/MODEL
R
1500 POU FORTMAS
ANTEN A 3 ANTENNA S ENA S
|ANTENNA CONRIG (FROM BACK: GSM, UMTS 850/ 1500) or GSM, UMTS (850/1900) o GSM, UMTS (850/ 1200) o GSM, UMTS (850 1909) or GSM, UMTS (850 1900) or
LT 700/ AWS) UTE (700/ AWS) WE(100/ AWS) wTE (700/ AWS) e {700/ AWS)
L e T T T T T
[TECHNOLOGY = T I I I |
[FEEOERS (4 /IVPENENGTH)
I I I I I
I I I I I
[HATCHPLATE POWER (Wat) T T T I I
ERP (Watts) = Z 1 I I I 1
[NARROW BAND LLC (Q1V/MODEL]
<o //NODEL)
[CURRENT INJEGTORS FORTMA
/RRENT INICTR POWER CABLE
TENNA SHARING KIT?
T T o
ANTENNAL ANTENNAS
GSM, UMTS (850/1500) o GSM, UMTS (650/1500)or GSM, UMTS (850 / 1900) or GSM, UMTS {850/ 1900) or GSM, UMTS (850 1900] o
E(00/ AWS) E 700/ AWS) e 700/ AWS) LTE (100 AWS) LT 100/ AWS)
I I I I I
I 1 T I 1
I I I I I
I I I I 1
[MCPA MDDULES 3
[HAYCHPLATE POWER Warts) T T T T T
R (Wl e —— 1 1 1 1 1
[NARROW BAND LC [@i/MO0ED
[ocsLock @mymooen
[REY EQUIPMENT (QTV/MODEL)
[REv cAstmG .
1500 POU FORTHAS
ANTENNA3 ANTENNAS ANTENNAS
IANTENNA CONFIG (FROM BACK): GSM, UMTS (850 1900) oc GSM, UMTS {850/ 1500) o GSM, UMTS (850/ 109} or GSM, UMTS (850 1900) o GSM, UMTS {850/ 1900) o
LIE(700/ AWS) LT (700/ AWS) e/ AWs) LTE (700/ AWS) LTE {700/ AWS)
2 & T TR HRx NA
[TECHNOLOGY | | GSM7850 NA
[FEEOERS (4 /TYPENENGTH) 2/156 -RFS/ 180"
RINA MAXE - MODEL PE-TEXLHAR PSS TEXLHRR
[ANTENNAVERDOR owerware Powsrwave
HANASZE HXWixD™ 51.0x120x60 510x120x60
[ANTENNAWEIGHT. a a1
\GAN 135681 | 163 dBi T T 135681 | 163981 I
: ST 73T
TION CENTER T10° 110~
[ANTENNA TIP HEIGHT 112 2
i EE
[ELECTRICAL TRLT (700/350/1300/A} ar I [ T T - T 0r I
T [ o~
[SCPaMMcoA? NA WA
icea NA WA
[HATCHPLATE POVIER (Watis) T80 — T80 T T T80 T80
P (watts) T80 T80 | | T80 T80
[{RROW BAND LLC (@ny/mooE) WA WA
[HYERD COMBINER (QTY/MODEL) NA NA

MA/LNA (TYPE/MODEL)

1/Powsrwais I TT19:088P111-001

1/Powerwave / TT19.088P111-001




URRENTINJECTORS FORTNA Ardren ] ABT-DFOW-ADEH Ponsrware AISG Dparar (B in)
[CURRENT INICTR POWER CASLE. cwave eave
[ANTENNA SHARING XIT?. NA WA
EAs Fiter NA WA
DIPLEXER (@IV/MODEL A+ 2/ Ponsrware/ CH1007 DBPXBCH A+ 2/ Powsrware ! CM1007-DEPXEC0]
[DUPLEXER (@TV/MODEL WA NA
[SURGE ARRESTOR (QIY/MODEL WA NA
[DC SLOCK (QIY/MODEL! NA NA
[RET EQUIPMENT (QTY/MODEL) AT Powerwaye / Buitin RET Equpme: [@_\mmm,e/aumnsr Equpment]
ReTcAs UG Daisy chai Daisy chanto THA from ANTS
1500 PDU FORTWAS [LGP 12104 (1500 AND 850 Bypass THA) Powetwvo 17070
ANTENNAL ANTEHNA2
[ANTENNA CONFIG (FROM BACK): GSM, UMTS 850/ 1500) or GSM, UMTS (850 1909] or GSM, UMTS (850 1500) or GSM, UMIS (850 1900) or GSM, UMTS (850/ 1900) or
wTE 700/ AWS) AT (700/ AWS) e 700/ AwS) LTE(T00/ AWS) LTE (700/ AWS)
THRc/ R TR R T T TR TR T
CHNOLOGY UMTS /650 UNTS /1500 I [ GSM7 850 NA
[FEEDERS [ /IVPENENGTH) 27156 -RFS/160" 27156 -RFS/ 160"
~MODEL PE-TEXLHRR PE5TEXLHRR
Paw onerwave
[ANTENNA SIZE HWxD™ 51.0x120x60 51.0x120x60
T a1
= T35 a1 53480 T T 3561 163381 I
= 753+ 53"
110 110°
[ANTENNATIPHEIGHT T2 T2
[MAGNETIC DECUNATION Er EIL
ELECTRICALTILY (700/850/1500/AWS) [ I 0% I T 3 T 0~ I
[MECHANICAL DOWNTILT o~ o~
NA WA
[NCPA MODULES NA NA
(RATCHPUATE POWER (Watts) T80 780 T T — 780 T80 I
D E T80 T80 I [ T80 T80 1
[NARROW SAND LLC (QIV/MODEL) NA NE
[RY8R/0 COMBINER (QIY/MODEL) NA NA
ITMA/LNA (TYPE/MODEL) || 1/Powerwave / TT19-088P111-001 1/Powerwave / TT19-088P111-001
[CURRENT INIECTORS FORTMA Andron  ABT-DFDM-ADBH Ponsrwave AISG Dplexer (Butin)
JHICTR POWER CASLE Powsrwave
NA NA
NA NA
5 IR+ 27 Ponerware | CM1007-DBPXBCH] A+ 2/ Powsrwave] CH1007-DBPXBC
NA NA
] NA NA
NA NA
= /AT Powarwars | Butn RET Equpmer| ,__NIAIPwM-IB\ﬂ-m RET Equpment
Daisy chain to ANTS Daisy chainto THA from ANTS
(LGP 12104 (1800 AND 850 Bygass THA] Powerware /7070
ANTENNA 1 ANTEN ANTENNA'S
GSM, UMTS (850 1300) or GSM, UMTS (850 1900) ot 6SM, UMTS (850/ 1500) ot GSM, UMTS (850 1900) or GSM, UMTS (850/ 1900) or
UTE (700/ AWS) WTE {700/ AWS) LT (700/ AWS) UE (700 AWS) wTE (700/ AWS)
= TR Rx THRxTRx T [ TR HRx | WA
UMTS /850 UMTS 1800 T | GSW /850 NA
27158 -RFS/ 160" 27155 -RFS1160
PES-T5XLH-RR PESTEXLHRR
2 onerware onerware
510x120x60 51.0x120x60
S T a1
135 dBi 183 dBi I T 135480 I 163 d8i I
- w5
T0”
= = 2"
= Bl
A I LR I I CES I [ I
= [ o~
WA WA
NA NA
T80 = ]:-= 18D T T ==Tep =31 T80 T
T80 T80 | [ T80 T80 I
WA NA
= NA NA
1/Powsrwave | TT19.068P111-001 1/Powsrwavo 1 TT19-088P111-001
Androw T ABT-DFOM-ADEH Ponerware AISG Dpaxst (Bt In)
owsrwaio
- NA NA
NA NA
1A+ 21 Powerware / CH1007-0BPXECH] A+ 21 Ponerware/ CH1007-DBPXBC]
= NA WA
5 NA NA
NA NA
= /AT Ponerware | Butin RET Equpmar ':N/A/Pawarmmlswl-nRET Equpme
Dasy crai ] Daisy chanto THA from ANTA
Z (LGP 12104 (1500 AND 630 B/pass THA] Poworware /7070
ANTENNA3. ANTERNA & ANTENNAS
[ANTENNA CONFIG (FROM BACK): GSM, UMTS (850 1900) or GSM, UMTS (850 1900) or GSM, UMTS (850/1909) or GSM, UMTS (850/ 1500) or GSM, UMTS (850/ 1500) or
1 Aws) UTE (700/ AWS) e 00/ AWS) LIE(100/ AWS) LTE 700/ AWS)
(Y I I I I
[TECHROLOGY. , 2, = 1 1 1 1 1
[FEEDERS (4 /PENENGTH) SEE5
MAE - MODEL _ s
NNAVENDOR = S
e T I T T T
= T T T T T
= T T T T T
= = | I 1 1 T
[pc Lok s 2
[RET EQUIPMENT (QTY/MODEL
R — 2
1500 POUFORTMAS —— e ey
ANTENNA L NA2 ANTENNA S ANTENNAS
[ANTENNA CONFIG (FROM BACKS: GSM, UMTS (850 1500) or GSM, UMTS 850/ 1500) o GSM, UMTS (850 1900) or GSM, UMTS (850 1900) or GSM, UMTS (850/ 1900] o
UE(100/ AWS) WE00] AWS) UTE (100/ AWS) LIE (700/ AWS) UTE (700/ AWS)
HEE = | ] I T
= 1 I 1 |
: T T I T I
S = T T T I T
2 T T T T I
3] [ I Il I I
[HYBRID COMBINER (QTY/MODEL) s
(MA/LNA (YPE/MODEL)
URRENT INIECTORS FORTMA
[CURRENT INICTR POWER CASLE
[ANTENNA SHARNG XIT?__
R @IV/MODED
[oUPLEXER faTY/MODE) Z
[SURGE ABRESTOR (QTY/MODED S0
OC BLOCK
[GET EQUIPMENT (QTY/MODEL] =
ReTcAsING
1500 POU FORTMAS 5
ENNA 2 ANTENNA3 ANTENNAL ANTENNA'S
‘GSM, UMTS (650 1900] o GSM, UMTS (850 1900) o GSM, UMTS (850/ 1900) or GSM, UMTS (850 / 1900) or GSM, UMTS (850/ 1909) of
LTE(700/ AWS) UTE (700/ AWS) LT 700/ AWS) LTE (700/ AWS) UTE (700/ AWS)
5 I I I
: T 1 1 1 T
I I I I I
I I I I I
T T T T T
1 Il | 1 1
[NARROW 8AND LLE (QIY/MODEL
[RYBRID COMBIER (QUY/MODEL]
[TMA/LNA (YPEMODEL)
ENTINIECTORS FORTMA
URRENT RUCTR POWER CASLE
[ANTENA SPARNG KIT2
[EasFiter




. |ANTENNA TYPE DB950F85E-M DB950F85E-M DB950F85E-M

| JQUANTITY PER FACE 2 2 2
ORIENTATION 30° 150° 270°
DOWN TILT ( DEG. ) 0° Mech 0° Mech 0° Mech
RAD CTR (FT AGL) 120 120 120

| [ITOWER MOUNTED AMPS (QTY)

. [IMCPA BRICKS (QTY)

| [New Build

{700 MHz Site Info ALPHA BETA GAMMA

| |[EQUIPMENT TYPE eNodeB eNodeB eNodeB

 |ANTENNA TYPE BXA-70063/6CF-2 BXA-70063/6CF-2 BXA-70063/6CF-2
' |QUANTITY PER FACE 1 1 1
ORIENTATION 30° 150° 270°
T DOWN TILT ( DEG. ) 2° Mech 2° Mech 2° Mech
[RAD CTR (FT AGL) 120 120 120
TOWER MOUNTED AMPS (QTY)
- [MCPA BRICKS (QTY)
CABLE INFORMATION
FEEDLINE SIZE 15/8 FEEDLINE SIZE 15/8 FEEDLINE SIZE 15/8
JUMPER SIZE 1/2" JUMPER SIZE 1/2" JUMPER SIZE 1/2"
- |ALPHA BETA GAMMA
Ant. | Freq. | Func. Color Code Ant. Freq. Func. Color Code Ant. Freq. Func. Color Code
A1 800 | Tx1/Rx0 RED A7 800 Tx2/Rx0 BLUE A13 800 Tx3/Rx0 GREEN
A2 1900 | Tx1/Rx0 RED/WHITE A8 1900 Tx2/Rx0 BLUE/WHITE | A14 1900 Tx3/Rx0 GREEN/WHITE
A3 700 | Tx1/Rx0| RED/ORANGE A9 700 Tx2/Rx0 BLUE/ORANGE| A15 700 Tx3/Rx0 GREEN/ORANGE
A4 700 | Tx4/Rx1|RED/RED/ORANGE| A10 700 Tx5/Rx1 BLUE/BLUE/OR| A16 700 Tx6/Rx1 |GREEN/GREEN/ORANGE
ANGE
A5 1900 | Tx4/Rx1| RED/RED/WHITE A1 1900 Tx5/Rx1 BLUE/BLUE/W | A17 1900 Tx6/Rx1 | GREEN/GREEN/WHITE
HITE
A6 800 | Tx4/Rx1 RED/RED A12 800 Tx5/Rx1 BLUE/BLUE A18 800 Tx6/Rx1 GREEN/GREEN
APPROVALS INITIALS DATE
| |Prepared By : Mark Brauer > RF Engineer MB 1/26/2010
. |Steve Weatherbee > RF Design Manager
. |Mark Gauger > Construction Manager
Sandy Carter > Regulatory Manager

' |Site Name COLLINSVILLE CT Site # 8-0411
~ [Latitude 41-51-02.03 [Longitude 72-56-55.41
GEL (Feet) 458

New Build

| [850 MHz Cellular Site Info ALPHA BETA GAMMA

" |[EQUIPMENT TYPE Cellular Modcell 4.0B Cellular Modcell 4.0B Cellular Modcell 4.0B
ANTENNA TYPE LPA-80080/6CF LPA-80080/6CF LPA-80080/6CF
QUANTITY PER FACE 2 2 2

| [ORIENTATION 30° 150° 270°

' [DOWNTILT (DEG. ) 0° Mech 4° Mech 0° Mech
RAD CTR (FT AGL) 120 120 120

' [TOWER MOUNTED AMPS (QTY)

| IMCPA BRICKS (QTY)

' INew Build

1 [1900 MHz PCS Site Info ALPHA BETA GAMMA

' [EQUIPMENT TYPE

PCS Modcell 4.0B

PCS Modcell 4.0B

PCS Modcell 4.0B

Site Configuration



POWERWAVE Dual Broadband Antennas

P65-15-XLH-RR Dual Broadband Antennas

POLARIZATION: Dual lingar +45°
FREQUENCY (MHz): 698-894, 1710-2170
HORIZONTAL BEAM WIDTH (°): 65, 65
GAIN (dBi/dBd): 14.7/12.6, 17.0/14.9

TILT: 0-13,0-9
LENGTH: 51°
- A P A O
Frequency range (MHz) 698-894 1710-2170
Frequency band (MHz) 698-806 806-894 1710-1880 1850-1990 1900-2170
Gain (dBi/dBd) 14/11.9 14.7/12.6 16.4/14.3 16.7/14.6 17.0/14,9
Polarization Dual Linear +/- 45 Dual Linear +/- 45
Nominal Impedance (Q) 50 50
VSWR <1.5:1 <151
Horizontal beam width, -3 dB (°) 73 | 63 65 | 61 { 60
Vertical beam width, -3 dB (°) 17 7.5
Electrical down tilt (°) 0-13 0-9
Side lobe suppression, vertical 1st upper (dB) >14 >20
Isolation between inputs (dB}) >30 > 30
Inter band Isolation (dB) > 40 > 40
Tracking, horizontal plane £60° (dB) <2 <2
Vertical beam squint (°) <1.25 <05
Front to back ratio (dB) 180°+30° copolar >25 >28
Front to back ratio (dB) 180°+30° total power > 25 >25
Cross polar discrimination (XPD) 0° (dB) >15 >15
Cross polar discrimination (XPD) +60° (dB) >10 >10
IM3, 2xTx@43dBm (dBc) <-163 <-153
Power handling, average per input (W) 500 300
Power handling, average total (W) 1000 600
A A P A 0O
Connector 4 X 7/16 DIN Female, IP67 = =
Connector position Bottom
Dimensions, HxWxD, in (mm) 51" x 12" x 6" (1295 x 305 x 152)
Mounting Pre-mounted Tilt Brackets
Weight, with brackets, Ibs (kg) 41 (19)
Weight, without brackets, Ibs (kg) 30 (14)
Wind load, frontal/lateral/rear side 42 m/s Cd=1.0 (N) 920
Maximum operational wind speed, mph (m/s) 100 (45)
Survival wind speed, mph (m/s) 150 (67)
Lightning protection DC Ground
Operating Temperature -40°C to +60°C
Radome material PVC, IP55
Packet size, HxWxD, in (mm) 60" x 16" x 10" (1524 x 400 x 255)
Radome colour Light Grey
Shipping weight, Ibs (kg) 52 (24) w‘:'vw L

RET
Brackets

iRET AISGv1.1, MET and AISGv2.0
7266.00, 7454.00

ANTENNA PATTERNS*

*All specifications subject to change without notice. Please contact your Powerwave representative for complete performance data.

&R

For detailed patterns visit hitp://www.powerwave.com/rpa/.

Updated: 2010-12-03

© Copyright 2011 Powerwave Technologies, Inc. All rights reserved.
All specifications are subject to change without notice. Please contact

your Powerwave representative for complete performance data.




POWERWAVE Tower Mounted Amplifiers

TT19-08BP111-001 TMA Twin 1900 with 850 Bypass 12 dB AISG 1.1

RICA P ATIO
UL Frequency Range (MHz) 1850-1910 with 824-894 bypass
UL Rejection >77 dB
UL Gain(dB) 12
UL Return Loss >18
UL Noise Figure <1.7 dB, Typical
UL Output 3rd Order Intercept Point(dBm) >+23
UL Bypass Loss(dB) 2.5, Typical
UL Max Input Power (dBm) +14 dBm
DL Frequency Range (MHz) 1930-1990 with 824-894 bypass
DL Return Loss >18
DL Insertion Loss (dB) 850 MHz, <0.3; 1900 MHz, <0.5
Intermodulation @ 2 x +43 dBm TX carriers, in receive band, <160 dBc, reffered to antenna port
Input Voltage (V) AISG Mode: 10-30; Current alarm mode: 8 -17
Alarm Functionality AISG compatible or in case of no AISG command received, current alarm mode 170-190 mA
Power Consumption <1.1W @12v
Power Handling, RMS 850: >57 dBm; 1900: >55 dBm
AISG Compatibility AISG 1.1 fully upgreadable to AISG 2.0 (AISG version only dependent on loaded SW version)
TT19-08BP112-001 has AISG 2.0 loaded from factory
A A P ATIO
Dimension HxWxD mm((ft) 250x169x137 mm (9.9"%6.7"x5.4")
Weight(lbs) <16
Colors Off white (NCS 1502-R)
RF Connectors DIN 7/16 female, long neck
Mounting Kit Mounting kit for pole and wall is included
RO A P ATIO
Temperature Range -40° C to +65° C (-40° F to +149° F)
Operational ETS 300 019-1-4
Transportation ETS 300 019-1-2
Storage ETS 300 019-1-1
Lightning Protection 3 kA 10/350 ps; 20 kA (Shield)
Housing Aluminum
MTBF >1 million hours per TMA
Ingress Protection IP65 and IP68
APPROVAL AND
Safety EN60950
EMC 3GPP: TS 25.113

e N

*All specifications subject to change without notice. Contact your Powerwave representative for complete performance data.

Rev B Updated: 2010-02-04 © Copyright 2011 Powerwave Technologies, Inc. All rights reserved.
’ All specifications are subject to change without notice. Please contact
your Powerwave representative for complete performance data.
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