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August 19, 2010

Via Hand Delivery

Linda Roberts

Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
1 Butternut Hollow Road, Greenwich, Connecticut

Dear Ms. Roberts:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains
twelve (12) wireless telecommunications antennas at the 130-foot level of the existing
180-foot tower at the above-referenced address. The tower and property are owned
by the Connecticut Department of Public Safety (State Police). The Council
approved Cellco’s use of this tower in 1992 in Docket No. 150. Cellco now intends
to modify its installation by replacing six (6) existing PCS antennas with three (3)
model MG D3-800T0 PCS antennas; two (2) model P65-16-X1-2 LTE antennas; and
one (1) model LNX-6514DS-T4M LTE antenna, all at the same 130-foot level on the
tower. Attached behind Tab 1 are the specifications for the proposed replacement
antennas.

Please accept this letter as notification pursuant to R.C.S.A. § 16-505-73, for
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-505-
72(b)(2). In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent
to Peter J. Tese, First Selectman for the Town of Greenwich. A copy of this letter is
also being sent to the Connecticut Department of Public Safety, the owner of the
property at 1 Butternut Hollow Road.

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

1. The proposed modifications will not result in any increase in the

height of the existing tower. Cellco’s antennas will be located at the same 130-foot
level on the existing tower.
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2 The proposed modifications will not involve any changes to ground-
mounted equipment and, therefore, will not require the extension of the site boundary.

g. The proposed modifications will not increase noise levels at the
facility by six decibels or more.

4. The operation of the replacement antennas will not increase radio
frequency (RF) power density levels at the facility to a level at or above the Federal
Communications Commission (FCC) adopted safety standard. A power density table
for Cellco’s modified facility is included behind Tab 2.

Also attached is a Structural Analysis confirming that the tower can support
Cellco’s proposed antenna modifications. (See Tab 3).

For the foregoing reasons, Cellco respectfully submits that the proposed
modifications to the above-referenced telecommunications facility constitutes an
exempt modification under R.C.S.A. § 16-50j-72(b)(2).

Sincerely,

Kenneth C. Baldwin

Enclosures
Copy to:
Peter J. Tesei, Greenwich First Selectman
Katie Blankley, Deputy Director,
Planning and Zoning/Assistant Town Planner
Connecticut State Police
Sandy M. Carter




SINGLE-BAND PANEL ANTENNA

BROADBAND 1700-2170 MHZ

1710-1880 1850-1950 1920-2170
MGD3 E'SOOTX HB69 v7.20 H64° V6,60 HE3° v6.30
Fixed Tilt Fixed Tilt Fixed Tilt
0°2,°3,%,° 0°2,°4,%.° 0°2.°4%,°
ELECTRICAL SPECIFICATIONS BROADBAND 1710-2170 MHz
Antenna Model MGD3-800TX
Polarization + 450
Frequengy 1710-1880 1850 - 1990 1920 - 2170
Horizontal Beamwidth 669 690 630
Vertical Beamwidth 7.20 6.69 6.30
Gam_@BL) 179 18 185
. . y FIXED FIXED FIXED
Verlal BT 0%,2%,4°,6°  09,20,4%,60  09,20,40 go
Upper Sidelobs Suppressicr:
for the 1 Iobe above main 1 beam (dB) 20 20 20
Front-to Back Ratio /Cpol @ = 200 (de) > 30 > 30 > 30
VSWR <14:1 <1.4:1 wta g
Cross Polar Ratio @ + 60° (dB) > 10 > 10 > 10
Isolation Between Ports (dB) >30 > 30 >30
Maximum Power Per Input (W) 250
Intermodulation LdBQ <-150
Impedance (Q) 50
MECHANICAL SPECIFICATIONS
Connectors 2X7/16 Female
Connector Position Bottom T
Survival Wind Speed mph | (km/h) 124 (200)
Front Windload Ibs (N) @ 160 km/h 83 (370).
Lateral Windload Ibs (N) @ 160 km/h _3_@&17@_
Radome Color Grey, paintable
Temperature Range F (°Cc) -670 to 1409 (-55° to +60°)
Humidity 100% TS
Antenna Weight Ibs (kg) 1543(7) L
. oy 53X 6. 29 X 3.54
Antenna Dimension in (mMm)HXWXD ,(1_3@.:“&0_3“_.99)
H&V Pattern
RYMSA Telecom Group (Headguarters,) RYMSA México. " -"/'. o
Thone+ 25T 4 -,
d £ HYMSA RYMSA Wireloss B i 0 e
%m&w GROUP )

«

Www.rymsawireless.com
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POWERWAVE -

Very Low Broadband

POLARIZATION: Dual linear +45°

P65-15-X.-2 Very Low Broadband Antennas FREQUENCY (MHz): 695-804

HORIZONTAL BEAM WIDTH () 65
GAIN (dBi/cBd); 14.5/12.4
TILT: 2
LENGTH: 48"

Frequency range (MHz) 698-894

Frequency band {MHz) 698-806 805-894

Gain (dBi/dBd) 14.0111.9 14.5(12.4

Polarization Dual Linear +/- 45

Neminal impedance () 50

VSWR <1.33:1

Horizontal bearn wigth, -3 dB (%) 68 65

Vertical beam width, -3 dB () 16.5 155

Electrical down tilt (°) 2

Side iobe suppression, vertical 1s1 upper (dB) > 15 > 15

Tracking, horizontal plane +60° {dB) <2 <2

Isofation between inputs (dB) > 30 > 30

First nult fill (0B) - -

Vertical beam squint (%) <05 <05

Front to back ratio (dB) =30 =30

Front to back ratio, tofal power {dB) > 25 =28

Cross polar discrimination (XPD) 0° (dB8) >15 =15

Cross polar discrimination (XPD} +60° (dB) >10 > 10

M3, 2xTx@43dBm (dBe} -153

Power handling, average per input (W) 400

Power handling, average total (W) 800

Connector
Connector position
Dimensions, HxWxD, in {mm}
Mounting

2X 716 DIN Female
Bottom

48"x12"x5" (1219x305x125)
Pre-mounted Tilt Brackets

Weight, with brackets, Ibs {(kg) 33 (15)

Weight, without brackets, ibs (kg) 22 (10}

Wind load, frontalflateral/rear side 42 m/s Cd=1.0 (N) az0

Maximum operational wind speed, mph (m/s) 100 (45)

Survival wind speed, mph (m/s) 125 (55}

Lightning protection BC Ground

Radome material PVC

Packet size, HXWxD, in (mm) 58" x 16" x 10" (1475 x 400 x 255)
Radormne colour Light Grey

Shipping weight, Ibs (kg) 44 (20}

RET N/A

Brackets 7256.00, 7454,00, 2210.00

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

ANTENNA PATTERNS*

For detailed patterns visit hitp:/www.powerwave.comfrpa/.

© Copyright 2008 Powerwave Technologies, inc. Al rights resarved.
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Product Specifications ANDREW.

INX-6514DS-T4M

DualPol® Antenna, 698-896 MHz, 65° horizontal beamwidth, fixed electrical tilt

e Broadband, providing future-ready single antenna for application in 700 MHz and
existing 850 MHz cellular operation

e Air dielectric design provides superior PIM performance with repeatable antenna-to-
antenna gain and pattern consistency

* Single piece radome provides long term mechanical stability

e Proven core design technology, with over 1,000,000 similar antennas deployed

» Exceptional USLS pattern shaping for optimizing coverage and interference mitigation
for LTE applications

¢ Specifically designed to have physical dimensions similar to most existing cellular

antennas
CHARACTERISTICS
General Specifications
Antenna Type DualPol®
Brand DualPol®

Operating Frequency Band 698 - 896 MHz

Electrical Specifications

Frequency Band, MHz 698-806 806-896
Beamwidth, Horizontal, degrees 66 64
Gain, dBd 13.8 14.5
Gain, dBi 15.9 16.6
Beamwidth, Vertical, degrees 12.0 11.0
Beam Tilt, degrees 4 4
Upper Sidelobe Suppression (USLS), typical, dB 18 18
Front-to-Back Ratio at 180°, dB 33 33
Isclation, dB 30 30
VSWR [ Return Loss, db 1.35:1 | 16.5 1.35:1 ] 16.5
Intermodulation Products, 3rd Order, 2 x 20 W, dBc -150 -150
Input Power, maximum, watts 500 500
Polarization +45° 450
Impedance, chms 50 50
Lightning Protection dc Ground dc Ground
www.commscope.com/andrew SRR . @ o'

©2010 CommScope, Inc. Al rights reserved.
All trademarks idenfified by ® or ™ are registered trademarks or trademarks, res

See www.commscope.com/andrew for the most current information.

pectively, of CommScope.All specifications are subject to change.

page 1 of 3
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Product Specifications ANDREW.

INX-6514DS-T4mM

>

A CommScope Company

Mechanical Specifications

Color

Connector Interface
Connector Location
Connector Quantity
Wind Loading, maximum

Light gray

7-16 DIN Female
Bottom

2

617.7 N @ 150 km/h

138.9 Ibf @ 150 km/h

Wind Speed, maximum 241.0 km/h | 149.8 mph

Dimensions

Depth 181.0mm | 7.1in
Length 1847.0mm | 72.7in
Width 301.0mm | 11.9in
Net Weight 17.4kg | 38.41b

Regulatory Compliance/Certifications

Agency
RoHS 2002/95/EC
China RoHS SJ/T 11364-2006

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

INCLUDED PRODUCTS

MTG-L-STD
Downtilt Mounting Kit for panel Antennas

page 2 of 3
2/24/2010

www.commscope.com//andrew Join

©2010 CommScope, Inc. All rights reserved.
All trademarks identified by ® or ™ are registered trademarks or trademarks, respectively, of CommScope. All specifications are subject to change.

See www,commscope.com/andrew for the most current information.



Product Specifications

INX-6514DST4M

Horizontal Pattern
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DETAILED STRUCTURAL ANALYSIS AND
EVALUATION OF 180’ SELF SUPPORTING
LATTICE TOWER WITH STACK-N-BOLT
SYSTEM AND FOUNDATION FOR NEW
ANTENNA ARRANGEMENT

Connecticut State Police
Butternut Hollow Road
Greenwich, Connecticut

prepared for

veri ONuvircless

Verizon Wireless

99 East River Drive
East Hartford, Connecticut 06108

prepared by

URS

URS CORPORATION

500 ENTERPRISE DR, SUITE 3B
ROCKY HILL, CT 06067

TEL. 860-529-8882

36931188
VZ5-041

August 2, 2010
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2. INTRODUCTION

The subject tower is located off of Butternut Hollow Rd in Greenwich, Connecticut. The structure
is a seif-supporting three-legged 180’ steel tapered lattice tower manufactured by Rohn Industries
with a Stack-N-Bolt system installed inside the original tower, designed by Towertek,

The existing structure supports several communication antennas. The inventory is summarized

below:
Antenna Type | Carrier Mount %?nfte'r{ine Cab]e
. _ evation
DB314 g’;‘fﬁ"t‘fgg | 3" Stand-Off 180 See note below
DB-224 té’;‘l‘s'}f’r:"g)‘ 3" Stand-Off 180 See note below
PD1110 t‘;?;?r‘g? 3’ Stand-Off 180 See note below
(2) Scala 0GTO-806N | ooy 0 Side Arm 180 See note below
DB-583 g}‘;‘;ﬁ‘;‘g)‘ 3' Stand-Off 180 See note below
(3) 6 HP Dish (regfrfe 0 Dish Mount 180 See note below
6’ HP Dish with Radome ( e;fi:sStiFr:g) Dish Mount 176 See note below
(2) Scala OGTS-808N (egsiﬁ: 2 Side Arm 173 See note below
DB8OBM-XT (eggﬁg) Side Arm 173 Ses note below
4 Dish P%r?j;:‘s‘;'}ﬁg) Dish Mount 170 See note below
Gabriel GLF8-940 NU (existing) Dish Mount 163.5 See note below
(12) CSS Duo 4 (g;’:sgtﬁ‘fg'; Face Mount 151 @) 1-1/4°
PD 1167 NU (existing) (Sharjfjdiﬁﬁ,”gemw) 146 See note below
(12) Algon 718414 | el;-gfi‘rTQ) Side Am 145 (6) 1-5/8"
(6) DB 844 (Z)‘::tfﬁ'g‘) Boom Gate 130 (12) 1-5/8"
(4 )(if)%és%?ﬁ%%m (p‘r’j:jgg o | (o o e e ) 130 Shared with above
DB 225K Yagi tg;’f;ﬁ%? Leg Mount 126.5 See note below
PD 1142 tjel;.(ll{;t?r:\g)] Leg Mount 120 See note below
(6) DB 980 (ei.grtii'r";) Boom Gate 117 (6) 1-5/8"
PD 1142 (egssﬁz " Leg Mounted 120 See note below
PD 654 (e)gssﬁ‘: 0 Leg Mounted 64 See note below
GPS (eiips'fi?‘tg) Leg Mounted 62 Ses note below
GPS (Z;ai:tziﬁg) Leg Mounted 60 See note below

For simplicity of design it was assumed that alt cahles extend to the top of the tower, The cables
not associated with Cinguiar, AT&T, Verizon and Sprint totaled (5) 1-5/8", (4) 1/2", (16) 7/8", (3) 1-
1/4", 2 Elliptical and (3) 3/8" diameter coaxial cables.

36931188 180" Self Supporting Tower with Stack-N-Bolt Reinforcement 8/2/200
VZ5-041 Graenwich, CT




EXECUTIVE SUMMARY

This report summarizes the structural analysis and reinforcement of the 180" lattice tower located
off of Buftemut Hollow Rd in Greenwich, Connecticut. The analysis was conducted in
accordance with the 2005 Connecticut State Building Code and the TIA/EIA-222-F standard fora
wind velocity of 90 mph (fastest mile) and 90 mph (fastest mile} concurrent with %" ice. The
antenna loading considered in the analysis consists of all existing and proposed antennas,
transmission lines, and ancillary items as outlined in the Introduction of this report. The proposed

Verizon modification is listed below:
Proposed Antenna and Mount Carrier Antenna Center Elevation

Remove
{(6) 948F35T2E-M
Verizon 130°

Install
(2) Powerwave P65-16-XL-2 (Proposed)

(1) Andrew LNX-6514DS-T4M
(3) Rysma MG D3-800T0

The resulis of the analysis indicate that the tower structure is in compliance with the proposed
loading conditions. The tower and its foundation are considered structurally adequate
under the wind load specified above and the existing and proposed antenna loadings. The
calculated tower sway is 0.78 degrees, and the tower twist is 0.10 degrees. These are above the
Connecticut State Police specification of 0.75 degrees for twist and sway, however there are
redundant members in the tower not utilized in the analysis which will give additional stiffness and
will reduce the twist and sway values below the Connecticut State Police specification.

This analysis is based on:
1) The tower structure’s theoretical capacity not including any assessment of the

condition of the tower.

2) Member sizes and tower geometry of the outer tower taken from manufacturers
drawings prepared by Rohn Industries, Inc,, file number 28325, dated December 28,
1892,

3) Member sizes and tower geometry of the inner tower taken from design calculations
and drawings prepared by Towertek Industries Inc., signed and sealed May 9, 2002,

4) Foundation modifications taken from drawings prepared by Walker Engineering
Incorporated, Job number 0206-237R2, signed and sealed November 26, 2002,

5) Existing tower inventory taken frorm Tower Climb Report prepared by Terracon, dated
July 30, 2010.

8) Antenna inventory as specified in section 2 and 6 of this report.

7} Coax cable orfentation as specified in section 6 of this report,

This report is only valid as per the assumptions and data utilized in this report for antenna
inventory, mounts and associated cables. The contractor shall fieid verify the antenna and mount
configuration used, as well as the physical condition of the tower members and connections., The
engineer is to be notified in writing immediately if any of the information in the Structural Analysis

is found to be other than specified.
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This structural analysis of the communications tower was performed by URS Corporation (URS)
for Verizon Wireless. The purpose of this analysis was to investigate the structural integrity of the
existing tower with its existing and proposed antenna loads. The analysis was conducted to
evaluate twist (rotation), sway (deflection), and stress on the tower.

ANALYSIS METHODOLOGY AND LOADING CONDITIONS

The structural analysis was done in accordance with the 2005 Connecticut State Building Code,
TINEIA-222-F—Structural  Standard for Steel Antenna Towers and Antenna Supporting
Structures, and the American Institute of Steel Construction (AISC) Manual of Steel

Construction—Allowable Stress Design (ASD).

The analysis was conducted using PLS-Tower. Two load conditions were evaluated as shown
below which were compared to allowable stresses according fo AISC and TIA/EIA.

Load Condition 1= 90 mph (fastest mile) Wind Load + Tower Dead Load
Load Condition 2= 90 mph (fastest mile) Wind Load (with ice) + Ice Load + Tower Dead Load

The TIA/EIA standard permits one-third increase in allowable stresses for towers and monapoles
less than 700 feet tali. For purposes of this analysis, in computing the load capacity the allowable
stresses of the tower members were increased by one-third.

FINDINGS AND EVALUATION

The stresses on the tower structure were evaluated to compare with the allowable stress in
accordance with AISC. The results of the analysis indicate that the reinforced tower structure is in
compliance with the proposed loading conditions. The anchor bolts and reinforced foundation
were found to be within allowable limits. Additionally, the tower sway and the tower twist are
within the Connecticut State Police specification for twist and sway.

Component | Allowable Actual
Twist 0.75° 0.78°
Sway ) 0.10°

Note: During the installation of the Stank-N-Bolt system redundant members were installed which
will give additional stiffness to the tower and reduce the twist and sway. These are internal
bracing members which connect the new horizontal members.

Component Component Size |Controlling Member (% ggﬁ:gity) Pass/Fail
Rohn Diagonal L4x4x0.25 Rohn-DI121 56.82 Pass
Rohn Leg Pipe6EH Rohn-LH2P 73.56 Pass
Rohn Horizontal | 11.75x1.75x0.1875 RohnH12 5.01 Pass
SNB Diagonal L5x5x0.625 SNB-DI1 70.40 Pass
SNB Leg Pipe8XS SNB-LH2P - 82.98 Pass
SNB Horizontal Pipedx0.494 SNB-H51 © 577 Pass
Corer N/A 34" Bolt 736 Pass
Foundation 36.5' Square Overturning Moment 51.5 Pass

180" Self Supporting Tower with Stack-N-Balt Reinforcement B/2/2010

Greenwich, CT
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5. CONCLUSIONS

The resuits of the analysis indicate that the tower structure is not overstressed with the proposed
loading conditions. The tower and foundation are considered structurally adequate under
the TIA/EIA-222-F wind load specified above and the existing and proposed antenna
loadings. The tower sway and the tower twist are within the Connecticut State Police

specification of 0.75 degrees for twist and sway.
Lirnitations/Assumptions:
This report is based on the following:

A. Tower is properly installed and maintained.

B. All members and their geometry are as specified in the original Project File and are in
good condition.

All required members are in place.
All boits are in place and are properly tightened.
Tower is in plumb condition.

All member protective coatings are in good condition.

@ mMmoo

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

F. Ali coaxial cables are installed as specified in Section 6 of this report.

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

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

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

Ongoing and Periodic Inspection and Maintenance:

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

tower.

The owner shall refer to TIA/EIA-222-F for recommendations for maintenance and inspection.
The freguency of the inspection and maintenance intervals is to be determined by the owner
based upon actual site and environmental conditions. It is recommended that a complete and
thorough inspection of the entire tower structural system be performed at least yearly and more
frequently as conditions warrant. According to TIA/EIA-222-F section 14.1, Note 1: It is
recommended that the sfructure be inspected after severe wind and/or ice storms or other
exireme loading conditions.

180" Self Supporting Tower with Stack-N-Bolt Reinforcement 8/2/2610
Greenwich, CT



6. DRAWINGS AND DATA
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PLS-TOWER INPUT / OUTPUT SUMMARY

36931188 180" Self Supporting Tower with Stack-N-Balt Reinforcement 8212010
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PLS-TOWER NODE LOCATIONS

36933188 180" Self Supporting Tower with Stack-N-Bolt Reinforcement 8/2{2010
VZ5-041 Greenwich, CT



URS Connecticut, Project: “butternut hollow greenwich, ct"
Tower Version 10.20, 2:47:13 PM Monday, August 02, 2010
Undeformed geometry displayed
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URS Connecticut, Project: "butternut hollow greenwich, ct”
Tower Version 10.20, 2:46:40 PM Monday, August 02, 2010
Undeformed geometry displayed




PLS-TOWER MEMBER LOCATIONS

36931188 180’ Self Supporting Tower with Stack-N-Bolt Reinforcement 8/2/2010
VZ5-041 Greenwich, CT



URS Connecticut, Project: "butternut hollow greenwich, ot
Tower Version 10.20, 2:48:57 PM Monday, August 02, 2010
Undeformed geometry displayed

SNB-H1P




URS Connecticut, Project: "butternut hollow greenwich, ct" o
Tower Version 10.20, 2:49:52 PM Monday, August 02, 2010
Undeformed geometry displayed




URS Connecticut, Project: "butternut hallow greenwich, ¢t*
Tower Version 10.20, 2:52:12 PM Monday, August 02, 2010
Undeformed geometry displayed
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Tower Version 10.20, 2:52:34 PM Monday, August 02, 2010

URS Connecticut; Project: "butternut hollow greenwich, ct"
Undeformed geometry displayed




36931188
VZ5-041

PLS-TOWER DETAILED OUTPUT

180" Self Supporting Tower with Siack-N-Bolt Reinforcement
Greenwich, CT

81212010
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CONNECTION BETWEEN TOWERS EVALUATION

369311838 180’ Self Supperting Tower with Stack-N-Bolt Reinforcement 8/2/2010
VZ5-041 Greenwich, CT
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Description Tower Connection
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180' ROHN SSV Tower w/ SNB Reinf. - Greenwich  Project No. VZ5-041 Sheet 1 of 1
Computed by KAB Date 08/02/10
Checked by Date

Bolt Diameter
Bolt Shear Capacity
Shear Plane Area

Yield Strength of Plate

Plate Capacity

U-Bolt Size

U-Bolt Area

Connection Capacity

Max Connection Spacing
Connection Capacity per Foot

Max Connection Force

Connection Spacing in PLS-Tower

Connection Force per Foot

Percent Capacity

Dia 3.
1 bolt = —In
4
Capacityy ;.= 5.3kip  Per AISC 9th Edition p. 4-5 for 3/4" A325 slip critical balt

3 3
Areaplate = Em-(:l-in + lin)

pr[ate = 36ksi

.2
Areaplate = 0.6563-in

Capacityp]ate = Areaplate'prIate Capacityplate = 23.625-kip

. 1
Dlaubolt = E—m

. 2
DI&ubo]tJ

Are = 2. o2
Nbalt [ 2 Area p or = 0.3927-in

FYuboit = 38ksi

Capacity,p 1 = Area o1 By bore CapaCityubolt = 22.7765 kip

Capacity o oo o= min(CapacitybOlt, Capacity e, Capacity,y, olt)

Capacnyconnection = 5.3-kip

Spacing := 5ft
Capacity.nnection ki
. y p
Capaci = Capaci = 1.06-—-
pacibLr Spacing pacibLE ft
Fiax = 7-8kip

Spacingpy g Tower = 10ft

F
ma:
Force = - z Force p = 0.78-kip
Spacingpy § Tower
Force; i
Percent,,, T Percent, .. it = 73.6:%
P Capacity] g PRCLY

Note: 1/3 increase in allowable stress per TIA/EIA-222-F is not included in these calculations




FOUNDATION EVALUATION

36931188 180" Self Supperting Tower with Stack-N-Bolt Reinforcement 81212010
VZ5-04% Greenwich, CT
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Description Overturning Moment Calculation Computed by KAB Date 08/02!?
Checked by Date
Overturning Moment Calculation
Load Case Joint Vert. !Leg Total
Label |Tower Moment |Moment §Moment
Forces (k) JArm (ft) |(ft-k) (ft-k)
W+1-90 deg |RohnJP -0.01 0 0.00
W+1-90 deg |SNB-JP 0.01 0 0.00
W-+1-90 deg ]RohnJ1 200.39] 5.7075] 1143.73 5081 9
W+1-90 deg [RohnJ2 -200.52] -5.7075] 1144.47 ’
W+1-90 deg |SNB-J1 296.79] 4.7075] 1397.14
W+1-90 deg |SNB-J2 -296.67] -4.7075] 1396.57
W+1-60 deg |RohnJP 114.84] 3.2952] 378.42
W+1-60 deg |SNB-JP 170.01] 2.7179] 462.07
W+|-60 deg ]RohnJ1 114.84] 3.2952] 378.42 5043.2
W+ | -60@9 RohnJ2 -229.82] -6.5905] 1514.63 )
W+I1-60 deg |SNB-J1 170] 2.7179] 462.04
W+1-60 deg [|SNB-J2 -339.89] -5.4358] 1847.57
W+10 deg RohnJP 236.57] 6.5905] 1559.11
W+10 deg SNB-JP 350.73] 5.4358] 1906.50
W+10 deg RohnJ1 -118.35) -3.2952] 389.99 5198.5
W+1 0 deg RohnJ2 -118.36] -3.2952| 390.02
W+1 0 deg SNB-J1 -175.3] -2.7179| 476.45
W+10d SNB-J2 -175.29) -2.7179] 476.42
W+160 deg RohnJP 114.85] 3.2952] 378.45
W+1 60 deg SNB-JP 170.01] 2.7179) 462.07
W+1 60 deg Rohnd1 -229.83] -6.5905] 1514.69 5043.3
W+1 60 deg RohnJ2 114.84] 3.2952] 378.42 '
W+1 60 deg SNB-J1 -339.89| -5.4358] 1847.57
W+1 60 de SNB-J2 170.010 2.7179] 462.07
W+1 90 deg RohnJP -0.01 0 0.00
W+1 90 deg SNB-JP 0.01 0 0.00
W+190 deg RehnJ1 -200.53] -5.7075] 1144.52 5082.0
W+1 90 deg RohndJ2 200.4] 5.7075] 1143.78 ’
W+190 deg SNB-J1 -296.67]| -4.7075| 1396.57
W+[ 90 deg SNB-J2 296.79] 4.7075| 1397.14 C;
g
“ ,bQ
E S
Vertical forces taken from PLS-Tower 3\ \N\d

output with DL + Ice Only case
subtracted from Vertical Tower Forces

Dimensions taken from CAD drawing

Wind from 90

Rohni Ronnu2 £

SNB-J2

SNB-J1

Wind from -90

ShB-JP

Rohn P
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Job 180' ROHN SSV Tower w/ SNB Reinf. - Greenwich Project No.

Description Foundation Analysis

Computed by

Checked by

Page of
Sheeti of Z

Date 08/02/10

Date

PIER AND MAT FOUNDATION ANALYSIS - 3 PIERS

TOWER FORCES:

Moment Caused by Tower My := 5198.5-kip-ft
Shear at Base of Tower S, := 113.52-kip
Height of Tower H, = 180-ft

Width of Tower at Base Wi = 22.833-ft
Weight of Tower WT, := 1.0-kip

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

for programming.

MATERIAL PROPERTIES:
Compressive Strength of Concrete f'c ;= 3000-psi

Yield Strength of Steel Reinforcement fy := 60000-psi

Internal Friction Angle of Soil ¢ = 36-deg
Allowable Bearing Capacity qq = 8000-psf
1+ sin(¢s)

Coefficient of Lateral Soil Pressure Kp 1 ———-—1 - (d))
— SN
S

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

FOOTING DIMENSIONS:

Width of Footing

Overall Depth of Footing

Thickness of Footing

Unit Weight of Soil

Unit Weight of Concrete

Depth to Neglect

Cohesion of Clay Tvpe Soil
Note: Use 0 for Sandy Solil

Kp =3.8518

1=0ffset
2=Not Offset

Posiower =

D= 3.5ft
Tf = 6.0-1t
Vg = 130-pcf
Yo = 150-pef
n:=0-ft

5= 0-ksf
=0
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FOUNDATION OVERVIEW

TOWER LEG
Lt il Wi GROUND LEVEL

= pi: T T P - = T - T o T S e
k §.oa Ly e . e
- W o ! B ¥ o a® s o . g ik
Lol i, 5 b o : . ? T S 5 Sy
LW W T H B ‘i o T ; ?
] . 4 s G 2 LA P R .
B 2 A P ., B o N

pf | wf
ELEVATION
Wf

.

W2
Wit
C/L TOWER Wt cos 30°
— - Wi
AXIS OF MAX BENDING z ‘ - 1
____________ L"d};____fﬁ_—_wm
MOMENT ARM |
et

NC/L TOWER

PLAN
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Description Foundation Analysis Computed by KAB Date 08/02/10
Checked by Date
STABILITY OF FOOTING
Factor of Safety Req'd: Fsreq =20
Passive Pressure: Ppn = Kpygm + e2 Ky Pon = 0-ksf
Pyt = Kp"Ys'(Df_ Tf + c.g.\/_ Poi=—1.2518ksf
Prop = i n < (D¢~ Tg). Py P ] Prop = O-ksf

Ppot = Kp'Afs'Df'*' c-2-\/§

P, +P
i bot
P _ top o

ave = 9

Shear: Tpp = 1{[11 k (Df - Tf)’Tf’ (Df B HD

App = WrTpp
Ultimate Shear: Sy= Pave'App
Weight of WT, = (wfz-Tf)-qc
Concrete Pad:
Weight of Soil: =0
above Footing: .

Df n tan s)

Weight of Soil Wel 9,
Wedge at back face:
Distance to center of We W -cos(30-deg) We
Tower Leg from Edge X, := 5 = “—T— Xp= 2 -

of Footing:

Xy= if(Pc’stower = I’th’Xt2)

Ppot = 1.7526-ksf
P,ve = 0.8763-ksf

Tpp: 3.5-ft

2
App = 127.75-f
S, = 111.9465 kip

WT_ = 1199.025-kip

WTg; = 0-kip

WT,, = 21.1156-kip

Wi-cos(30-deg)

3

We Wy-cos(30-deg)
Additional Offset of Xofff = — - | —————+ X X5 =0
Footing: 2 3
Xoff = if(Postower = 1.Xom ’XoffZ)
We W Tpp
Resisting Moment: M, = (WTc + WTsl)'T + WT; —2— = Xomr | + Sy —3— + WT

Overturning Moment: M, == M, + St-(Tf) + WTp X g
M

Factor of Safety: FS:= —-
ot

SafetyCheck = if{ FS > FS_,_,"Okay","No Good"
Teq

X, = 11.6587 1t

Xope= O-ft

(Wf + _Tpp_ ltzn((i)s)J

M, = 22819.678 kip-f

My = 5879.62-kip- &

FS = 3.8811

SafetyCheck = "Okay"
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Description Foundation Analysis Computed by KAB Date %/02/10
) Checked by Date
BEARING PRESSURE CHECK:
Pressure Applied: L = W
sure App OADyy¢ = WT,, + WT; + WT, LOAD ¢ = 1200.025-kip
2
=W 2
Bl Vg Amag = 1332.25-
3
Wf 3
Si= T S = 8104.5208-f
p o 8t Mo P = 1.6262:ksf
max "= max = 1
Amat S
LOAD M
tot ot
Bop gi—ecitt | O Pin = 0.1753 ksf
min min
A'mat S I
MaxPressure ;= if(Pmax < qg, "Okay","No Goed") MaxPressure = "Okay"

MinPressure := ifI:(Pmin = 0)'(Prnin < qS),"Okay" ,"No Good"] MinPressure = "Okay"

Distance to Resultant of Pressure Distribution:

1
Xp = ——— Xp = 13.6364-f
Prax Pmin 3
W
We
Distance to Kern: Xp=—— Xy = 12.1667-#
k 3 k
Since Resultant Force is Not in Kern, Area to which Pressure is Applied Must be Reduced.
s Mot
Eccentricity: i ——
o LOAD, e = 4.8996
2-LOAD,,
Adjusted Soil Pressure: ~ 9a = W
f =T, -
p Wf(—-ej qq = 1.6418-ksf
Revised Maximum: Amax = f{Xp < Xy 99, Pray) dpnax = 1.6262-kip

PressureCheck := if(qmax < (g, "Okay","No Good“) PressureCheck = "Okay"




