Robinson+Cole KN . LD

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

Direct (860) 275-8345

Also admitted in Massachusetts

February 11, 2015

Melanie A. Bachman
Acting Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
36 Ritch Avenue, Greenwich, Connecticut

Dear Ms. Bachman;

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 57-foot level on the existing 77-foot tree tower at 36 Ritch Avenue in Greenwich
(the “Property”). The tower is owned by Cellco. Cellco’s shared use of this tower was approved
by the Council in 2011 (Docket No. 414). Cellco now intends to modify its facility by replacing
nine (9) of its existing antennas with three (3) model 800 10734V01, 700 MHz antennas; three
(3) model HBXX-6516DS-VTM, 1900 MHz antennas; and two (2) model HBXX-6516DS-
VTM, 2100 MHz antennas, all at the same level on the tower. Cellco also intends to install three
(3) remote radio heads (“RRHs”) behind its 1900 MHz antennas and six (6) coaxial cable
diplexers. Cellco also intends to install one (1) HYBRIFLEX™ antenna cable inside the
monopole tower. Included in Attachment 1 are specifications for Cellco’s replacement antennas,
RRHs, cable diplexers and HYBRIFLEX™ cable.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Peter Tesei, First Selectman for
the Town of Greenwich.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)}(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s replacement antennas, RRHs and diplexers will be installed on its
existing T-arms at the 57-foot level of the 77-foot tree tower.

2. The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

3. The proposed modifications will not increase noise levels at the facility by six
decibels or more, or to levels that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC)
safety standard. Far Field Approximation tables for RF emissions at each of Cellco’s operating
frequencies, as modified, are included behind Attachment 2. These tables demonstrate how the
modified facility will comply with the RF emissions standards established by the FCC.

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

6. The tower and its foundation can support Cellco’s proposed modifications. (See
Structural Analysis Report included in Attachment 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

’2/11
mh C. Baldwin

Enclosures

Copy to:
Peter Tesei, Greenwich First Selectman
Katie Deluca, Planning Director
Sandy M. Carter
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KOATHR Ell n 700 MHz Single Band 4, 65 Degree Antenna
D

SCALA DIVISION

Kathrein’s X-polarized antennas are designed for use in digital
polarization diversity systems.

¢ X-polarized (+45° and -45°).

¢ UV resistant fiberglass radomes.

* Wideband vector dipole technology.

* DC Grounded metallic parts for impulse suppression.

¢ RET motor housed inside the radome and field replaceable.

General specifications:

Frequency range 698-894 MHz

VSWR <1.5:1

Impedance 50 ohms

Intermodulation (2x20w) IM3: <-150 dBc

Polarization +45° and -45°

Maximum input power 500 watts per input (at 50°C)

Connector 2 x 7-16 DIN female (long neck)
({bottom mounted)

Isolation >30dB

Electrical downtilt 0-16 degrees (continuously adjustable)

See reverse for order information.

Specifications: 698—-806 MHz 824-894 MHz
Gain 14.2 dBi 14.8 dBi
Front-to-back ratio >30 dB (co-polar) >30 dB (co-polar)

32 dB (average) 33 dB (average)
+45° and -45° polarization 68° (half-power) 65° (half-power)
horizontal beamwidth
+45° and -45° polarization 16° (half-power) 14.8° (half-power)
vertical beamwidth
Min. sidelobe suppression for 0° 8° 16°T 0° 8° 16°T
first sidelobe above main beam 16 17 17dB 18 17 16dB
average 19 20 20dB 25 23 23dB
Cross polar ratio
Main direction 0° 24 dB (typical) 23 dB (typical)
Sector +60° >10 dB, Average: 15 dB >10 dB, Average: 16 dB

IRT specifications:
Logical interface ex factory’ AISG 1.1
Protocols AISG 1.1 and 3GPP/AISG 2.0 compliant

Hardware interface? 2 x 8 pin connector acc. |IEC 60130-9;
according to AISG:
— IRT in (male): Control / Daisy chain in
— IRT in (female): Daisy chain out

Power supply 10-30V
Power consumption <1 watt (standby)
<8.5 watts (motor activated)
Adjustment time (full range) 40 sec.
Adjustment cycles >50,000
Certification FCC 15.107 Class B Computing Devices

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA)

800 10734

RET

Horizontal pattern
+45°- polarization
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Vertical pattern
+45°- polarization
0°-16° electrical downtilt

" The protocol of the logical interface can be switched
from AISG 1.1 to 3GPP/AISG 2.0 and vice versa with a
vendor specific command. Start-up operation of the RCU
86010149 is possible in an RET system supporting AiSG
1.1 or supporting 3GPP/AISG 2.0 after performing a layer 2
reset belore address assignment. The protocol can also be
changed as follows: AISG 1.1 to 3GPP: Enter "3GPP" inlo
the additional data filed "Installer’s ID" and perform a layer 7
reset or a power reset. 3GPP o AISG 1.1: Enter "AISG 1" into
the additional datafield "Installer's ID" and perform a layer 2
reset or a power reset. After switching the protocol any other
information can be entered into the "Installer’s ID* field.

2 The tightning torque for fixing the connector mustbe 0.5—1.0
Nm (*hand-tightened’}. The connector should be tightened
by hand only!

AISGY”

Antanna infetface Shndarde Glovp

Phone: (541) 779-6500 Fax: (541) 779-3991

Email: communications @kathrein.com Internet: www.kathrein-scala.com
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Mounting Brackets
for use with 2-point mount antennas
Mast dia. 2-4.5 inches (50—-115 mm)
Weight: 4 1b (1.8 kg)

800 10734
700 MHz Single Band 4', 65 Degree Antenna
RET

Mechanical specifications:

Weight 24.3 b (11 kg) 28.7 |b (13 kg) clamps included
Dimensions HxWxD  53.3 x11.9 x 3.9 inches (1355 x 303 x 93 mm)
Wind load at 93 mph (150kph)

Front/Side/Rear 140 Ibf / 45 1bf / 160 lbf

(620 N) / (200 N) / (710 N)
M (Medium)

150 mph (240 kph)
56.3 x 12.4 x 4.5 inches (1430 x 315 x 115 mm)
33.11b (15 kg)

2-point hot-dip galvanized with stainless steel
hardware for 2 to 4.5 inch (50 to 115 mm) OD masts.

Mounting category
Wind survival rating*
Shipping dimensions
Shipping weight
Mounting bracket

2.625 inches + 0.125

—’l ’(7(68mm¢4)
f[e =1

A

56.9 inches
(1446 mm)
55.4 inches
/ (1406 mm)

KATHREIN

This device complies with part 15 of Ine FCC Rules.
Operalion is subjecl lo lhe lollowing lwo conditions:
(1) This device may not cause harmlul interference,
and (2) this device must accepl any inlerference
received, including inlerterence Lhal may cause L1}
undesired oporation

860 10149

53.3 inches

Tested To Comply (1 355 mm)

With FCC Standards

Mechanical Tilt Brackets
for use with 2-point mount antennas
Weight: 7.4 Ib (3.7 kg)
(Model 850 10013) )

Order Information:

Note: Refer to part number

860 10149 for the

Sy 3.9 inches
specifications of the (99 mm)
remote control actuator. "

¥
11.9 inches
(303 mm)
IRT 698-894 698894
in out +45° —45°
9 C [
8pin  8pin 7-16 7-16

male female

*Mechanical design is based on environmental conditions
as stipulated in TIA-222-G-2 {December 2009) and/or
ETS 300 019-1-4 which include the static mechanical

load imposed on an antenna by wind at maximum
velocity. See the Engineering Section of the catalog for

Model Description

800 10734 Antenna with mounting bracket
0°-16° electrical downtilt

800 10734 K Antenna with Antenna with

further details.

mounting bracket and mechanical tilt bracket

0°-16° electrical downtilt

All specifications are subject to change without notice. The latest specifications are available at www.kathrein-scala.com.

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 27501 (USA)
Email: communications @kathrein.com

Phone: (541) 779-6500 Fax: (541) 779-3991
Internet: www.kathrein-scala.com



Product Specitications COMMSCGPE

|. POWERED BY %Rﬂ%
HBXX-65T16DS-VIM
Andrew® Quad Port Teletilt® Antenna, 1710-2180 MHz, 65° horizontal beamwidth, RET
compatible

« Each DualPol® array can be independently adjusted for greater flexibility

« Excellent gain, VSWR, front-to-back ratio, and PIM specifications for robust network
performance

¢ Ideal choice for site collocations and tough zoning restrictions

o Great solution to maximize network coverage and capacity

Electrical Specifications

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain, dBi 17.7 18.0 18.0
Beamwidth, Horizontal, degrees 67 66 64
Beamwidth, Vertical, degrees 7.5 7.0 6.6
Beam Tilt, degrees 0-10 0-10 0-10
USLS, dB 18 18 18
Front-to-Back Ratio at 180°, dB 30 30 30
CPR at Boresight, dB 22 22 21
CPR at Sector, dB 8 9 9
Isolation, dB 30 30 30
VSWR | Return Loss, dB 1.4 15.6 1.4 ] 15.6 1.4 ] 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153
Input Power per Port, maximum, watts 350 350 350
Polarization +45° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain by all Beam Tilts, average, dBi 17.2 17.2 17.5
Gain by all Beam Tilts Tolerance, dB +0.3 +0.3 +0.5
0°]17.0 0°17.1 0°|17.4
Gain by Beam Tilt, average, dBi 5°117.3 5°]17. 5°117.7
10° ] 17.0 10°]17.0 10°)17.2
Beamwidth, Horizontal Tolerance, degrees +2.7 +2.3 +3.5
Beamwidth, Vertical Tolerance, degrees +0.5 +0.4 +0.4
USLS, dB 18 19 19
Front-to-Back Total Power at 180° %+ 30°, dB 26 26 26
CPR at Boresight, dB 22 22 22
CPR at Sector, dB 9 9 9

" CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA,
download the whitepaper Time to Raise the Bar on 8SAs.

General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® quad

Band Single band

Brand DualPol® | Teletilt®

Operating Frequency Band 1710 - 2180 MHz

©2014 CommScope, Inc. All rights reserved. All irademarks identified by ® or ™ are registered trademarks, respeciively, of CommScope. page 1 of 2
All specifications are subject fo change without nofice. See www.commscope.com for the most current information. Revised: December 5, 2014 December 18, 2014



Product Specitications

HBXX-6516DSVIM

Mechanical Specifications

Color

Lightning Protection
Radiator Material
Radome Material

RF Connector Interface
RF Connector Location

RF Connector Quantity, total

Wind Loading, maximum

Wind Speed, maximum

Dimensions
Depth

Length

Width

Net Weight

Light gray

dc Ground

Low loss circuit board
PVC, UV resistant
7-16 DIN Female
Bottom

4

419.0 N @ 150 km/h
94.2 |bf @ 150 km/h

241.0 km/h | 149.8 mph

166.0mm | 6.5in
1294.0 mm | 50.9in
305.0mm | 12.01in
13.9kg | 30.61b

Remote Electrical Tilt (RET) Information

Model with Factory Installed AISG 1.1 Actuator HBXX-6516DS-R2M
Model with Factory Installed AISG 2.0 Actuator HBXX-6516DS-A2M

RET System

Teletilt®

Regulatory Compliance/Certifications

Agency
RoHS 2011/65/EU

China RoHS SJ/T 11364-2006

156 968601:2008

Included Products

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

Designed, manufactured and/or-distributed under this quality management system =~

COMMSCOPE’

| rowtrenpy |~ |

ANDREW.

\

600899A-2 — Downtilt Mounting Kit for 2.4 - 4,5 in (60 - 115 mm) OD round members. Kit contains one scissor top bracket

set and one bottom bracket set.

©2014 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered trademarks, respectively, of CommScope, page 2 of 2
All specifications are subject fo change without notice. See www.commscope.com for the most current information, Revised: December 5, 2014 December 18, 2014
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Product Specifications

Lol
)

Electrical Specifications

dc Pass-through
3rd Order IMD Test Method
3rd Order IMD, maximum

Isolation Between Paths, minimum

Lightning Surge Current

Lightning Surge Current Waveform

Return Loss, minimum
Return Loss, typical

CBC/8-DF

Crossband Coupler, 698-787 MHz/Cellular

Band1 | Band?2
Two +43 dBm carriers
-110 dBm

50.0 dB

10 kA

8/20 waveform

22,00 dB

24.00 dB

Spurious Signals/2nd Order Harmonics, minimum 40 dB
Spurious Signals/3rd Order Harmonics, minimum 30 dB

Electrical Specifications (Branch 1)

Operating Frequency Band 698 - 787 MHz
Insertion Loss, maximum 0.25dB
Output Power, maximum composite 500 W

Peak Power 5 kW

Total Group Delay, maximum 25 ns
Electrical Specifications (Branch 2)

Operating Frequency Band 824 - 894 MHz
Insertion Loss, maximum 0.25 dB
Qutput Power, maximum composite 500 W

Peak Power 5 kw

Total Group Delay, maximum 25 ns

COMMSCOPE

|
| Powsesosy | ":rlmtﬂv. |

©2015 CommScope, Inc. All rights reserved. All frademarks identified by ® or ™ are registered trademarks, respectively, of CommScope.
All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: December 15, page 10of 3

2014

February 3, 2015



Product Specitications

COMMSCGSPE’

CBC78DF | POWERED BY %REM ]
Block Diagram
DC/A1SG BYPASS
698-787MHz i /—\
|
698-787MHz
Lightning pratection
11
Lighining protection I COMMON
{l
824-894MHz ! B24~894AMH2
DC/A)SG BYPASS
Lighining protection
General Specifications
Product Type Diplexer
Application Indoor | Outdoor
Includes Mounting hardware
Mechanical Specifications
Color Gray
Connector Interface 7-16 DIN Female
Connector Interface Style Long neck
Ground Screw Diameter 0.25in
Environmental Specifications
Ingress Protection Test Method IEC 60529:2001, 1P67
Operating Temperature -40 °C to +65 °C (-40 °F to +149 °F)
Relative Humidity 5%-100%
Dimensions
Depth 66.5mm | 2.6in
Height 2000 mm | 7.9in
Volume 2.0L
Width 150.0 mm | 59in
Weight, without mounting hardware 3.0kg | 6.61b
©2015 CommScope, Inc. All rights reserved. All radematks identified by ® or ™ are registered rademarks, respectively, of CommScope.
All specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: December 15, page 2 of 3

2014
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HYBRIFJ E i'

RH ’=1jamd EEﬂder Cas]mg ::oi n::on 1-5/3”

8", gang]ﬂﬂ;.ode ioer

RES" HYBRIFLEX Remote Radio Head ( XRH) hybrid feeder cabling solution cormnbines
optical fiber and DC power for RRHs 1n a single lightweight aluminum corrugated
cable, making 1t the world's most innovative solution for RRH deployments,

It was developed to reduce installation complexity and costs at Cellular sites. HYBRIFLEX
allows mobile operators deploying an RRH architecture to standardize the RRH
installation process and eliminate the need for and cost of cable grounding. HYBRIFLEX
combmﬂs optical fiber (multi-made or single-mode) and powver in a single corrugated

cable. It eliminates the need for junction boxas and can connect mult'pk RRHs with a
single fpndor Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable.

Both prn-comodorlzed and on-site options are available.

2az2 visit us on ihe Intas

2 Alummum cori’ugat=d armor \/\/th ouista
insiallavion time and snablas

2 Sarne accassories a5 1 5/8” coaxial cable
2 Quier conductor grounding ~ Ziimin

installation cosis
> Lightweight solution and compact design = Decresses iswear loading
2 Robust cabling - ne J ’?c.’ 2upEnsive ,eale ?fay an d Tugls

Q

Installation of tight bundled ¥
and wind load by eliminaiing
Optical fiber and power ca'ol

stapdardizing 23

o

'l

2 OQutdoor Dolyen ylenﬂjacke

mechanical {

% *?..g, e

'.’ i 1"37‘5' .yw,-l

‘:I

dmg bending characteristics = minimizss

grotaziion and shielding

PiEebritealSpe ’5?1 i:&*

Qptical cable (par)

Quter Conductor Armor  Corrugated Alurminum [mm finy) 465 (1.83) with 3n internal jacket

Jackst Polyethylene, PE {mm (inil 50.3 (198,

UW-Protection Individual and External Jacket Yes Alyminum OF
SRV sxrernal jackat

Waight, Approximare kg/m (lbiu] 19(130)

Minimum Bending Radiws, Single Bending mm fin)] 200 /8;

Minimum Bending Radius. Repeated Bending mm (in}] 500 (20

Recommended/Mawmum Clamp Spacng m (] 1Q712(335740)

DL -Resistance Quier Conducior Armor

Ei [C/km {/1000%!
,g DC-Resistance Power Cable 8§ 4mmi/3AWG) [SV/%mi (CY1000F
Q
k3] Version Single-mods Cv3
2 Quanuty, Fiber Count 15 (3 pairsl
= Core/Clad T 30125
il Primary Coatng (Acrylaiz, urm| 245
2 Bufter Diameter, Nominal wurn 500
2 Secondary Protaction, Jacker, Mominal w0l 2073 08)
= Mirimum Bending Radius o (in)] 02 (4 11
3 insertion Loss @ wavelengih 850nm dB/km 30 Alarm zable with oo ec catie witn
S inserticn Loss @ wavelength 1310nm di/km 10 annternal pCket 54 nsernal jacket
o Standards (Mezis or exceeads) UL3a-v0 UL15BE
2z Ro-5 Compliant Figurz 2 ZonsivuTion Daail
S Size (Powver) [mm (AWGH] 8413
%' Quanity Wire Count Powen 15 (3 pairs}
[ Size (Alarm) [mm (AWG)] PEHET
= Quanuty, Wire Count (Alarm) 4 (2 pars)
= Type UV protected
by Strands 19
= . Pnmary lacket Diameter, Nominal {mm (in,] 88027
A Standards (Meets or excasds) NF2A 130, ICEA 5-93-A33
- UL Tyge XmHW-2, UL 44
= UL-LS L mited Smoke, UL vW-1
2 IE2£-333 (1974,, IEEE1202/FT4
Z Rors Compliant
3. ’
Sl Installation Ternperatura *C °F)] -4 10 +65 (-40 10149)
: Operation Temperature C PR -40 10 +55 -40 10149,

i h': dafla s prow,lr‘nal and subject io narge

AFS The <] : NB132-1-0302-33)1% 23w 71 Print Datz 27.5.2012

nadio FranuInry Sysiems
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Introduction

The purpose of this report is to summarize the results of the non-linear, P-A structural analysis
of the antenna upgrade proposed by Verizon Wireless on the existing monopine (tower) located
in Greenwich, CT.

The host tower is a 77-ft tall, three-section, eighteen sided, tapered monopine, originally
designed and manufactured by Engineered Endeavors job no; 16733, dated December 9, 2011.
The tower geometry and structure member sizes were obtained from the aforementioned design
documents. The foundation system information was taken from the foundation design drawing
prepared by Centek Engineering job no; 09129 dated February 14, 2012.

Antenna and appurtenance information were obtained from a previous structural analysis report
prepared by Centek job no; 13001.064 dated October 1, 2013 and a Verizon RF data sheet.

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 27.75-
in at the top and 52.0-in at the base.

Verizon proposes the replacement of nine (9) existing panel antennas with nine (9) proposed
panel antennas and the installation of three (3) remote radio heads, one (1) main distribution
box and six (6) diplexers mounted on the existing T-arm array. 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, proposed and future loads considered in this analysis consist of the following:

« T-MOBILE (Reserved):
Antennas: Three (3) Ericsson AIR21 panel antennas mounted on a 10-ft T-arm array
with a RAD center elevation of 77-ft above the existing tower base plate.
Coax Cables: One (1) 1-5/8” & fiber cable running on the inside of the existing
tower.

= AT&T (Existing):
Antennas: Nine (9) Powerwave P65-16-XLH-RR panel antennas and six (6) CCI
DTMABP7819VG12A TMA’'s mounted on a 10-ft T-arm array with a RAD center
elevation of 67-ft above the existing tower base plate.
Coax Cables: Twelve (12) 1-5/8” & coax cables running on the inside of the existing
tower.

s AT&T (Existing):
Antennas: Six (6) Ericsson RRUS-11 and one (1) Raycap DC6-48-60-18-8F surge
arrestor mounted to one (1) universal ring mount with a RAD center elevation of 64-ft
above grade level.
Coax Cables: One (1) fiber cable and two (2) dc control cables running inside of the
existing tower.

REPORT SECTION 1-1
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= VERIZON (Existing to Remain):
Antennas: Six (6) Antel LPA-80063-6CF panel antennas, three (3) Alcatel-Lucent
RRH2x40-AWS Remote Radio Heads and one (1) RFS DB-T1-6Z-8AB-0Z main
distribution box mounted on a 10-ft T-arm array with a RAD center elevation of 57-ft
above the existing tower base plate.
Cables: Eighteen (18) 1-5/8" & coax cables and one (1) 1-5/8" & fiber cable running
on the inside of the existing tower.

= VERIZON (Existing to Remove):
Antennas: Three (3) Swedcom SLXW 5514 and six (6) BXA-171063-12BF panel
antennas mounted on a 10-ft T-arm array with a RAD center elevation of 57-ft above
the existing tower base plate.

= VERIZON (Proposed):
Antennas: Three (3) Kathrein 800-10734 panel antennas, six (6) Andrew HBXX-
6516DS panel antennas, three (3) Alcatel-Lucent RRH2x60-PCS remote radio
heads, one (1) RFS DB-T1-6Z-8AB-0Z main distribution box and six (6) Andrew
CBC78-DF diplexers mounted on a 10-ft T-arm array with a RAD center
elevation of 57-ft above the existing tower base plate.
Cables: One (1) 1-5/8” & fiber cable running on the inside of the existing
tower.

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.

* Allmembers 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, instalied 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 existing coax cables to be installed as indicated in this report.

REPORT SECTION 1-2
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled tnxTower.
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 the controlling basic wind speed (fastest mile) with no ice
and a 75% reduction of wind force with %2 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).

The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix K of the CSBC' and the wind speed data available in the TIA/EIA-222-F-
96 Standard. The higher of the two wind speeds is utilized in preparation on the tower analysis.

Tower Loadinag

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 12" radial ice on the tower structure and its components.

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

(fastest mile)
TIA/EIA wind speed controls.

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

Load Case 2; 74 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
Y.” radial ice plus gravity load —used 96]

in calculation of tower stresses. The

74 mph wind speed velocity

represents 75% of the wind pressure

generated by the 85 mph wind

speed.

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

' The 2005 Connecticut State Building Code as amended by the 2009 CT State Supplement. (CSBC)
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Tower Capacity

Tower stresses were calculated utilizing the structural analysis software tnxTower. 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
tnxTower “Section Capacity Table”, this tower was found to be at 59.6% of its total

capacity.
Stress Ratio
Tower Section | Elevation (AGL) (percentage of Result
capacity)
Pole Shaft (L1) 48.39'-78.00° 38.4% PASS
Pole Shaft (L2) 23.92-48.39 49.4% PASS
Pole Shaft (L3) 1.00°-23.92’ 59.6% PASS

Foundation and Anchors

The existing foundation consists of an 8.0-ft square x 2.0-ft long reinforced concrete pier on a
14.0-ft square x 4.0-ft thick reinforced concrete pad with sixteen (16) 1-3/8” & x 34-ft long
Williams 150 ksi rock anchors. The sub-grade conditions used in the analysis of the existing
foundation were obtained from the geotechnical report prepared by Design Earth Technology
(DET) job no; 2010.14 dated October 4, 2010 and addendum letter dated February 13, 2012.
The base of the tower is connected to the foundation by means of (20) 2.25"@, ASTM A615-75
anchor bolts embedded approximately 5-ft into the concrete foundation structure.

= The tower base reactions developed from the governing Load Case 1 were used in the
verification of the foundation and its anchors:

Location Vector Proposed Reactions
Shear 49 kips
Base Compression 36 kips
Moment 2638 Kip-ft

= The foundation was found to be within allowable limits.

. IBC 2003/2005 Proposed
Foundation | D°Si9" | CT State Building Loadin Result
Limit Code Section g
3108.4.2 (FS)" (FS)
Reinforced
Concrete Pad .
and Pier w/ Uplift 2.0 2.75 PASS
Rock Anchors

Note 1: FS denotes Factor of Safety.
REPORT SECTION 1-4
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= The anchor bolts and base plate were found to be within allowable limits.

Tower Stress Ratio
Design Limit (percentage of Result
Component capacity)
Combined Axial
Anchor Bolts and Bending 55.1% PASS
Base Plate Bending 46.3% PASS

Conclusion

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 Verizon Wireless. 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 any questions or comments.

Timothy J. Lynn, PE
Structural Engineer

REPORT
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Standard Conditions for Furnishing of

Professional Engineering Services on

Existing Structures

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

REPORT

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.

It is the responsibility of the client to ensure that the information provided 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.

SECTION 2-1
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GENERAL DESCRIPTION OF STRUCTURAL

ANALYSIS PROGRAM

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

TnxTower Features:

TnxTower 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.

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

REPORT SECTION 2-2
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DESIGNED APPURTENANCE LOADING

. TOWER RATING: 59.6%

AXIAL
4K
MOMENT
2566 kip-ft
TORQUE 0 kipt
74 mph WIND - 0,500 in ICE
AXIAL
|_ 36K
| | MOMENT
( ‘ | 2638 kip-ft
v TORQUE 0 kip-f

REACTIONS - 85 mph WIND

TYPE ELEVATION TYPE ELEVATION
Byram Tower Branch 95 LPA-BU083-6CF (Verizan - Existing) 57
Byram Towsr Branch 90 HBXX-651805 (Ve ) |57
Byram Tower Branch 85 B00-10734 (Verizon - Proposed) 57
Byram Tower Branch B0 HBXX-651605 (Vetizon - Proposed}] |57
AIR21 (T-Mabile - Reserved) 77 LPA-BO0G3-6CF (Virizon - a0 57
AIR21 (T-Mobile - Reserved) 77 LPA-B0063-6CF (Verizon - Exisling) |57
AIR21 (T-Mobile - Reserved) 77 HBXX-6516D$ (Verizon - Proposed) |57
EE! 10-ft T-Arm Array (T-Mobile - 7 B00-10734 (Venzon - Proposed) 57
Reserved) HBXX-6516DS (Verizon - Proposed) |57
Byram Tower Branch 75 LPA-80063-6CF (Verizon - Existing) 57
Byram Tower Branch 70 |RRHEGAT-AWS (Vanzon - Exsting) 57
(3) PE5-16-XLH-RR (ATT - Exsling) |67 RRH2x40-AWS (Verizon - Existing) |57
(3) P65-16-XLH-RR (ATT - Exisling) |67 RRH2A0-AWS (Verizon - Existing) 57
(3) P65-16-XLH-RR (AT - Existing) |67 DB-T1-6Z-BAB-DZ (Verizon - Existing) |57
g)zigi%wpmgvmm TMA(ATL- |67 RRH2x60-PCS (Verizon - Proposed) |57
- RRH2x60-PCS (Verizon - Proposed) 57
g)dgljagm)/xamwveuA TMA(ATL- |67 RRH2x60-PCS (Verizon - Proposed) |57
@ c:iTng‘)ABmevmzA TMA(ATL- |67 Sﬁ;;;ﬁﬁ;‘ AB-0Z (venizon - i
IS
EEI 10-ft T-Arm Array (ATT - Existing) |67 (2) CBC78 DF (Verizon - Proposed) |67
Byram Tower Branch 65 {2} CBC78 OF (Verkzan'- Propossd). |57
EIRRUS T AT - Ensing 5 {2) CBCTB-DF (Varizon - Proposad) 57
DC6-48-60-18-8F Surge Arrestor (ATT - |64 Eﬁ'sgo'ﬂ T-Am Array (Verizon « B
Exisling) ng)
| Valmont Uni-Tri Bracket (ATT - Existing) | 64 Eyram Tower Branch ps
(2) RRUS-11 (ATT - Existing) 64 ByramilowerBrarch b0
{2) RRUS-11 (AT L - Existing) () F’“"‘ Yarvesr Bemch Rid
Byram Tower Branch 50 |Byram Tower Branch 40
LPA-B08Z-6CF (Verizon - Existing) 57 IEiyram Tower Branch 35
HEXX-8516DS (Verizon -F dy |57 Byiam Tower Branch 20
800-10734 (Verizon - Proposed) 57 Byram Tower Branch 25
HBXX-6516DS (Verizon - Proposed) |57 Sogruin Towt it 20
LPA-B0063-6CF (Verizon - Existing) |57 5yram Tower Hranch 15
MATERIAL STRENGTH
Fy | Fu | GRADE | Fy | Fu
|A572-65 |85 ksi |80 ksi |
l TOWER DESIGN NOTES
1. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
3. Deflections are based upon a 50 mph wind.
4. Weld together tower sections have flange connections.
5. Connections use galvanized A325 boits, nuts and locking devices. Installation per TIA/EIA-222
and AISC Specifications.
6. Tower members are "hot dipped" galvanized in accordance with ASTMA123 and ASTMA153
Standards.
7. Welds are fabricated with ER-70S-6 electrodes.
8

Centek Engineering Inc. EB 14067.062 - Byram Park

63-2 North Branford Rd. |2t 77-ft EEI Monopine - 36 Ritch Ave., Greenwich, C1
Branford, CT 08405 U9 verizon Wireless 1P Y Ty Appid:
Phone: (203) 488-0580 Code: TIA/EIA-222-F Dae 02/06/15  [54* NTS

Fm Dwg No. £_

LR (203)455 8587 e T e i




tnxTower

Centek Engineering Inc.
63-2 North Branford Rd.
Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

Job Page
14067.062 - Byram Park 10of 20
Project Date
77-ft EEl Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Client Designed by
Verizon Wireless TJL

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 85 mph.
Nominal ice thickness of 0.500 in.

Ice density of 56 pcf.

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

Deflections calculated using a wind speed of 50 mph.
Weld together tower sections have flange connections..
Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC

Specifications..

Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153 Standards..
Welds are fabricated with ER-70S-6 electrodes..
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
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

V' Use Code Stress Ratios
Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile
Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned
v Assume Rigid Index Plate
Use Clear Spans For Wind Area
" Use Clear Spans For KL/t
""Retension Guys To Initial Tension
V' Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
V' Project Wind Area of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends
N Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

Treat Feedline Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

L

Tapered Pole Section Geometry

Section  Elevation  Section
Length

; o S
L1 78.000-48.391 29.609
L2 48.391-23.917 29.693
L3 23.917-1.000 29.081

" Splice Number  Top
Length of Diameter  Diameter
e Sides i
5.219 18 27.750 37.761
6.164 18 35.371 45.307
18 42.370 52.000

" Bottom

Wall Bend Pole Grade
Thickness Radius
[ D— = i

0313 1.250 AS572-65
(65 ksi)

0438 1.750 A572-65
(65 ksi)

0.500 2.000 A572-65

65ks)
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Tapered Pole Properties
Section  Tip Dia, Area I r c IC J 19 w wit
e ' n i i’ n BB
L1 28.178 27.215 2588.380 9.740 14.097 183.612 5180.166 13.610 4334 13.869
38.343 37.144 6580.929 13.294 19.182 343.071 13170.518 18.575 6.096 19.507
L2 37.690 48.510 7479270  12.401 17969 416241  14968.381  24.260 5455 12.469
46.006 62308  15848.590  15.929 23016  688.584 31718035  31.160 7204 16.467
L3 45,096 66447  14716.933  14.864 21524 683.750 29453231  33.230 6.577 13.154
52.802 81731 27386470 18282 26416 1036.738  54808.977  40.873 8.272 16.544
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
Jt Vs . ] D L in . in__
L1 1 1 1
78.000-48.391
L2 | | 1
48.391-23.917
L3 1 1 |
23.917-1.000
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total Cuda Weight
or  Shield Type Number
. o leg Ay T
15/8 C No Inside Pole 68.000 -4.000 12 No Ice 0.000 0.001
(AT&T - Existing) 1/2" Ice 0.000 0.001
RG6-Fiber C No Inside Pole 68.000 - 4,000 1 NoIce 0.000 0.001
(AT&T - Existing) 1/2" Ice 0.000 0.001
#8 AWG Copper Wlre C No Inside Pole 68.000 - 4.000 2 No Ice 0.000 0.000
(AT&T - Existing) 1/2" Ice 0.000 0.000
15/8 B No Inside Pole 58.000 - 4.000 18 NoIce 0.000 0.001
(Verizon - Existing) 172" Ice 0.000 0.001
HYBRIFLEX 1-5/8" B No Inside Pole 58.000 - 4.000 1 No Ice 0.000 0.002
(Verizon - Existing) 1/2" Ice 0.000 0.002
HYBRIFLEX 1-5/8" B No Inside Pole 78.000 - 4.000 1 NoIce 0.000 0.002
(T-Mobile - Reserved) 1/2" Ice 0.000 0.002
HYBRIFLEX 1-5/8" B No Inside Pole 58.000 - 4.000 1 No [ce 0.000 0.002
(Verizon - Proposed) 172" Ice 0.000 0.002

Feed Line/Linear Appurtenances Section Areas

Tower Tower

Section Elevation

e Su——
L1 78.000-48.391

Face
e
A 0.000
B 0.000
C 0.000

A

Ar

7

" 0.000

0.000
0.000

Cuda Cads
In Face Qut Face
B e
0.000 0.000

0.000 0.000

0.000 0.000

K

10.000

0.273
0.266

Weight
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Tower Tower Face Ar Ar CaAs Cady Weight
Section Elevation In Face Out Face
— S K
L2 48.391-23.917 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.598
C 0.000 0.000 0.000 0.000 0.332
L3 23.917-1.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.486
C 0.000 0.000 0.000 0.000 0.270

Feed Line/Linear Appurtenances Section Areas - With Ice

Tower Tower Face Ice Ag Af Cudy Cydy Weight

Section Elevation or Thickness In Face Out Face
o Leg in P [/ i K

L1 78.000-48.391 A 0.500 0.000 0.000 0.000 0.000 0.000

B 0.000 0.000 0.000 0.000 0.273

C 0.000 0.000 0.000 0.000 0.266

L2 48.391-23.917 A 0.500 0.000 0.000 0.000 0.000 0.000

B 0.000 0.000 0.000 0.000 0.598

C 0.000 0.000 0.000 0.000 0.332

L3 23.917-1.000 A 0.500 0.000 0.000 0.000 0.000 0.000

B 0.000 0.000 0.000 0.000 0.486

C 0.000 0.000 0.000 0.000 0.270

Discrete Tower Loads

Description Face Offset Offsets: Azimuth Placement Cudy Cud 4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert -
S e i/ 7 s K
A
- et = S = o 3 =
(3) P65-16-XLH-RR A From Face 3.000 0.000 67.000 No Ice 8.400 4.700 0.060
(AT&T - Existing) 0.000 1/2"Ice  8.949 5.147 0.107
0.000
(3) P65-16-XLH-RR B From Face 3.000 0.000 67.000 NoIce 8.400 4.700 0.060
(AT&T - Existing) 0.000 1/2"Ice  8.949 5.147 0.107
0.000
(3) P65-16-XLH-RR C From Face 3.000 0.000 67.000 NoIce 8.400 4.700 0.060
(AT&T - Existing) 0.000 1/2"1ce  8.949 5.147 0.107
0.000
(2) DTMABP7819VG12A A From Face 3.000 0.000 67.000 No Ice 1.588 0.578 0.020
TMA 0.000 1/2"Ice 1.759 0.701 0.030
(AT&T - Existing) 0.000
(2) DTMABP7819VG12A B From Face 3.000 0.000 67.000 No Ice 1.588 0.578 0.020
TMA 0.000 1/2"Ice 1.759 0.701 0.030
(AT&T - Existing) 0.000
(2) DTMABP7819VG12A C From Face 3.000 0.000 67.000 No Ice 1.588 0578 0.020
TMA 0.000 1/2"Ice 1759 0.701 0.030
(AT&T - Existing) 0.000
EEI 10-ft T-Arm Array C None 0.000 67.000 Nolce  23.000 23.000 1.600
(AT&T - Existing) 1/2"Ice  26.500 26.500 1.850
(2) RRUS-11 A From Face 0.000 0.000 64.000 No Ice 2.994 1.246 0.050
(AT&T - Existing) 0.000 1/2"Ice  3.226 1412 0.070
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Description Face Offset Offsets: Azimuth Placement CaA4 Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ¢ S s ia K
Jt
St . —
(2) RRUS-11 B From Face 0.000 0.000 64.000 Nolce 2.994 1.246 0.050
(AT&T - Existing) 0.000 1/2"Ice  3.226 1.412 0.070
0.000
(2) RRUS-11 C From Face 0.000 0.000 64.000 No Ice 2.994 1.246 0.050
(AT&T - Existing) 0.000 1/2"Ice 3226 1.412 0.070
0.000
DC6-48-60-18-8F Surge C From Face 0.000 0.000 64.000 No Ice 2.228 2228 0.020
Arrestor 0.000 1/2"Ice  2.447 2.447 0.039
(AT&T - Existing) 0.000
Valmont Uni-Tri Bracket C None 0.000 64.000 NoIce 1.750 1.750 0.290
(AT&T - Existing) 1/2"Ice 1.940 1.940 0.306
Byram Tower Branch C None 0.000 95.000 NoIce 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 90.000 NoIce 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 85.000 Nolce  45.000 45.000 0.600
172"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 80.000 NoIce 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch @ None 0.000 75.000 Nolce  45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch © None 0.000 70.000 NoIce 45.000 45.000 0.660
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 65.000 NolIce  45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 60.000 No Ice 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Braunch C None 0.000 55.000 NoIce 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 50.000 No Ice 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram TowerBranch C None 0.000 45.000 Nolce  45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 40.000 No Ice 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 35.000 NoIce 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 30.000 Nolce 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 25.000 No Ice 45.000 45.000 0.600
12"Ice  65.000 65.000 0.800
Byram Tower Branch © None 0.000 20.000 Nolce  45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
Byram Tower Branch C None 0.000 15.000 No Ice 45.000 45.000 0.600
1/2"Ice  65.000 65.000 0.800
LPA-80063-6CF A From Face 3.000 0.000 57.000 NoIce 10.308 9.005 0.027
(Verizon - Existing) -6.000 172"Ice  10.868 9.554 0.101
0.000
HBXX-6516DS A From Face 3.000 0.000 57.000 NoIce 5.938 3.280 0.035
(Verizon - Proposed) -4.000 172" Ice 6.350 3.610 0.070
0.000
800-10734 A From Face 3.000 0.000 57.000 Nolce 6.167 2.342 0.025
(Verizon - Proposed) 0.000 1/2"Ice  6.593 2.671 0.056
0.000
HBXX-6516DS A From Face 3.000 0.000 57.000 No Ice 5.938 3.280 0.035
(Verizon - Proposed) 4.000 1/2"Ice 6.350 3.610 0.070
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" Description  Face  Offset  Offsets:  Azimuth  Placement T T Cds Cada | Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S s bis K
S
L
LPA-80063-6CF A From Face 3.000 0.000 57.000 Nolce 10308 9.005 0.027
(Verizon - Existing) 6.000 172" Ice  10.868 9.554 0.101
0.000
LPA-80063-6CF B From Face 3.000 0.000 57.000 Nolce  10.308 9.005 0.027
(Verizon - Existing) -6.000 1/2"Ice  10.868 9.554 0.101
0.000
HBXX-6516DS B From Face 3.000 0.000 57.000 No Ice 5.938 3.280 0.035
(Verizon - Proposed) -4.000 1/2"Ice 6.350 3.610 0.070
0.000
800-10734 B From Face 3.000 0.000 57.000 NoIce 6.167 2.342 0.025
(Verizon - Proposed) 0.000 1/2"Ice  6.593 2.671 0.056
0.000
HBXX-6516DS B From Face 3.000 0.000 57.000 No Ice 5.938 3.280 0.035
(Verizon - Proposed) 4.000 1/2" Ice 6.350 3.610 0.070
0.000
LPA-80063-6CF B From Face 3.000 0.000 57.000 Nolce 10308 9.005 0.027
(Verizon - Existing) 6.000 1/2"Jce  10.868 9.554 0.101
0.000
LPA-80063-6CF C From Face 3.000 0.000 57.000 Nolce  10.308 9.005 0.027
(Verizon - Existing) -6.000 1/2"Ice  10.868 9.554 0.101
0.000
HBXX-6516DS C From Face 3.000 0.000 57.000 No Ice 5.938 3.280 0.035
(Verizon - Proposed) 4.000 1/2" Ice 6.350 3.610 0.070
0.000
800-10734 C From Face 3.000 0.000 57.000 No Ice 6.167 2.342 0.025
(Verizon - Proposed) 0.000 12"lce  6.593 2,671 0.056
0.000
HBXX-6516DS C From Face 3.000 0.000 57.000 No Ice 5.938 3.280 0.035
(Verizon - Proposed) 4.000 1/2"Ice  6.350 3.610 0.070
0.000
LPA-80063-6CF C From Face 3.000 0.000 57.000 Nolce  10.308 9.005 0.027
(Verizon - Existing) 6.000 1/2"Ice  10.868 9.554 0.101
0.000
RRH2x40-AWS A From Face 3.000 0.000 57.000 No Ice 2.522 1.589 0.044
(Verizon - Existing) -4.000 172"Ice  2.753 1.795 0.061
0.000
RRH2x40-AWS B From Face 3.000 0.000 57.000 No Ice 2.522 1.589 0.044
(Verizon - Existing) -4.000 1/2"Ice  2.753 1.795 0.061
0.000
RRH2x40-AWS C From Face 3.000 0.000 57.000 No Ice 2.522 1.589 0.044
(Verizon - Existing) -4.000 1/2"Ice  2.753 1.795 0.061
0.000
DB-T1-6Z-8AB-0Z C From Face 3.000 0.000 57.000 No Ice 5.600 2.333 0.044
(Verizon - Existing) 0.000 1/2"Ice 5915 2.558 0.080
0.000
RRH2x60-PCS A From Face 3.000 0.000 57.000 No Ice 2.578 2.030 0.063
(Verizon - Proposed) 4.000 172" Ice 2.804 2.239 0.083
0.000
RRH2x60-PCS B From Face 3.000 0.000 57.000 No Ice 2.578 2.030 0.063
(Verizon - Proposed) 4.000 1/2"Ice  2.804 2239 0.083
0.000
RRH2x60-PCS C From Face 3.000 0.000 57.000 No Ice 2.578 2.030 0.063
(Verizon - Proposed) 4.000 1/2"Ice  2.804 2.239 0.083
0.000
DB-T1-6Z-8AB-0Z B From Face 3.000 0.000 57.000 Nolce 5.600 2.333 0.044
(Verizon - Proposed) 0.000 1/2" Ice 5.915 2.558 0.080
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. . Project Date
Centek Engineering Inc. . . )
63-2 No,.,,‘:" anforngd, 77-ft EElI Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branfora', CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
D-e_scr/iatiuh Face Ojf.;a'z-t“ 'Oﬁf'séts:. Azimuth  Placement Cuda Cds We}'g71t h
or Type Horz Adjustment Front Side
Leg Lateral
Vert
fi ° S i e K
ft
S
(2) CBC78-DF A From Face 3.000 0.000 57.000 No lce 0.453 0.200 0.007
(Verizon - Proposed) 0.000 1/2" Ice 0.547 0.272 0.010
0.000
(2) CBC78-DF B From Face 3.000 0.000 57.000 No Ice 0.453 0.200 0.007
(Verizon - Proposed) 0.000 172" Ice 0.547 0272 0.010
0.000
(2) CBC78-DF C From Face 3.000 0.000 57.000 No Ice 0.453 0.200 0.007
(Verizon - Proposed) 0.000 172" Ice 0.547 0.272 0.010
0.000
EEI 10-ft T-Arm Array C None 0.000 57.000 Nolce  23.000 23.000 1.600
(Verizon - Existing) 1/2"Ice  26.500 26.500 1.850
AIR21 A From Face 3.000 0.000 77.000 No Ice 6.533 4.356 0.083
(T-Mobile - Reserved) 0.000 172" Ice 6.978 4.775 0.125
0.000
AIR21 B From Face 3.000 0.000 77.000 No Ice 6.533 4356 0.083
(T-Mobile - Reserved) 0.000 1/2"Ice 6978 4.775 0.125
0.000
AlR21 C From Face 3.000 0.000 717.000 No Ice 6.533 4356 0.083
(T-Mobile - Reserved) 0.000 1/2"Ice 6978 4.775 0.125
0.000
EEI 10-ft T-Arm Array C None 0.000 77.000 Nolce  23.000 23.000 1.600
(T-Mobile - Reserved) 1/2"lce  26.500 26.500 1.850
Tower Pressures - No Ice
Gy =1.690
Section z K; q: As F Ar Ar Aleg Leg Cuda Cud s
Elevation a % In Out
c Face Face
f ft kf | | e i i 2 i s
L1 62.441 1.2| 0.022 80.822| A 0.000 80.822 80.822 100.00 0.000 0.000
78.00048.391 B 0.000 80.822 100.00 0.000 0.000
(& 0.000 80.822 100.00 0.000 0.000
L2 35.748| 1.023| 0.019| 84.053| A 0.000 84.053 84.053| 100.00 0.000 0.000
48.391-23.917 B 0.000 84.053 100.00 0.000 0.000
C 0.000 84.053 100.00 0.000 0.000
L3 12,158 1| 0.018| 92.059]| A 0.000 92.059 92.059| 100.00 0.000 0.000
23.917-1.000 B 0.000 92.059 100.00 0.000 0.000
C 0.000 92.059 100.00 0.000 0.000

Tower Pressure - With Ice

Gy = 1.690
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B . Project Date
Centek Engineering Inc.
63-2 No,,;‘,ganford%M 77-ft EEI Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branford, CT 06405 Client Designed by
FPhone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section z Kz q: Iz Ac F Ar Ar Algg Leg CaA s CyAy
Elevation a % In Out
c Face Face
f fi ksf in }d e Vs 7 b S ft
Ll 62.441 12 0o017] o500 83290 A 0.000 83.290 83.290] 100.00 0.000 0.000
78.000-48.391 B 0.000 83.290 100.00 0.000 0.000
C 0.000 83.290 100.00 0.000 0.000
L2 35.748| 1.023] 0.014] 0500 86.092| A 0.000 86.092 86.092| 100.00 0.000 0.000
48.391-23.917 B 0.000 86.092 100.00 0.000 0.000
c 0.000 86.092 100.00 0.000 0.000
L3 23.917-1.000 12.158 1| 0.014] 0500 93969 A 0.000 93.969 93,969  100.00 0.000 0.000
B 0.000! 93.969 100.00 0.000 0.000
C 0.000 93.969 100.00| 0.000 0.000
Tower Pressure - Service
Gy =1690
Section z K gz Ag F Afr Ar Aleg Leg CuA CuAy
Elevation a % In QOut
c Face Face
fi ft kst i e s s s 7 i
L1 62.441 12| 0.008] 80.822] A 0.000 80.822 80.822| 100.00 0.000 0.000
78.000-48.391 B 0.000 80.822 100.00 0.000 0.000
(o 0.000 80.822 100.00 0.000 0.000
L2 35748 | 1.023| 0.007| 84.053| A 0.000 84.053 84.053 | 100.00 0.000 0.000
48.391-23.917 B 0.000 84.053 100.00 0.000 0.000
c 0.000 84.053 100.00 0.000 0.000
L3 12.158 1| 0.006| 92059| A 0.000 92.059 92.059 | 100.00 0.000 0.000
23.917-1.000 B 0.000 92.059 100.00 0.000 0.000
C 0.000 92,059 100.00 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Re Drg Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e s K Kif
L1 0.539 3242| A ] 1.2 1 1 1 80.822 3638 0123 C
78.000-48.391 B | 12 1 1 1 80.822
C 1 12 1 | I 80.822
L2 0.930 5598 A | 12 1 1 | 84.053 3226 0132 C
48391-23.917 B 1 1.2 1 1 1 84.053
(o 1 12 1 1 1 84.053
L3 0.757 7332| A 1 12 1 1 | 92.059 3453 0151 C
23.917-1.000 B 1 12 ] 1 | 92.059
C 1 1.2 1 1 1 92.059
Sum Weight: 2226 16.172 OTM | 374.111 10316
kip-ft

Tower Forces - No Ice - Wind 45 To Face
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N . Project Date
Centek Engineering Inc.
63-2 Norfgmnforﬁgd 77-it EEI Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section Add Self F e Cr Rr Dr Dp Ar F w Ctrl.
Elevation Weight Weight a Face
(¢4
1t K K e Vi K Kf
L1 0.539 3242| A 1 1.2 [ 1 1 80.822 3.638] o0.123| C
78.000-48.391 B I 1.2 1 I 1 80.822
C I 1.2 1 1 | 80.822
L2 0.930 5598 | A I 1.2 1 1 1 84.053 3226 0132 C
48391-23.917 B ] 1.2 1 1 I 84.053
C 1 1.2 I 1 I 84.053
L3 0.757 7332 A 1 12 1 I 1 92,059 3453 01s51| C
23.917-1.000 B I 12 1 I 1 92.059
C 1 1.2 I I I 92.059
Sum Weight: 2226 16.172 OTM | 374.111 10.316
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
S K K e ¥ K Kf
L1 0.539 3242 A 1 1.2 1 1 1 80.822 3.638| o123 C
78.000-48.391 B 1 12 1 1 I 80.822
C I 1.2 | | I 80.822
L2 0.930 5598| A I 12 I ! 1 84.053 3226 0132 C
48.391-23.917 B I 1.2 I I 1 84.053
C 1 1.2 I I 1 84.053
L3 0.757 7332] A | 12 1 ! 1 92,059 3453 0151 cC
23.917-1.000 B 1 12 1 1 I 92.059
C 1 1.2 1 1 1 92.059
Sum Weight: 2.226 16.172 OTM | 374.111 10.316
kip-ft
B Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Rp De Dr Ag F w Ctrl.
Elevation Weight Weight a Face
c
fi K K e ) K Kif
L1 0.539 3242 A 1 12 I 1 ] 80.822 3.638] 0123 C
78.000-48.391 B 1 1.2 1 1 1 80.822
C 1 1.2 1 I 1 80.822
L2 0.930 5598 A I 12 I | I 84.053 3226 0132] C
48.391-23.917 B I 1.2 1 1 ! 84.053
C I 12 1 I 1 84.053
L3 0.757 7332] A ! 12 ! ! ! 92,059 34531 0151 C
23.917-1.000 B 1 1.2 I I 1 92.059
C 1 12 ] I 1 92.059
Sum Weight: 2.226 16.172 OTM | 374.111 10316
kip-ft
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Centek Engineering Inc.
63-2 Nor,menford‘id. 77-ft EEl Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rp Dp Dy Ag F w Ctrl.
Elevation Weight Weight a Face
[44
f K K e i K kif
L1 0.539 3850 A ] 12 1 1 1 83.290 2811 0.095] C
78.00048.391 B 1 12 | | 1 83.290
c ! 12 1 1 1 83.290
L2 0.930 6.228| A 1 12 1 1 1 86.092 2478 0101 C
48.391-23.917 B 1 12 | 1 I 86.092
c 1 12 | | 1 86.092
L3 0.757 8.020| A 1 12 1 1 1 93.969 2644| 0115 c
23.917-1.000 B 1 12 1 1 I 93.969
c I 12 1 1 1 93.969
Sum Weight: 2226 18.099 OTM | 288.340 7933
kip-ft
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Rp Dr Dr Ag F w Ctrl.
Elevation Weight Weight a Face
[
ft K K e is K kif
L1 0.539 3850 A 1 12 1 1 1 83.290 2.811 0.095] C
78.00048.391 B | 12 1 1 | 83.290
c 1 1.2 1 | 1 83.290
L2 0.930 6228 A 1 12 1 1 | 86.092 2478 o101 C
48.391-23.917 B 1 12 1 | 1 86.092
C 1 12 l | 1 86.092
L3 0.757 8.020| A 1 12 1 1 1 93,969 2644  0115] C
23.917-1.000 B 1 12 1 1 | 93.969
C 1 12 1 | 1 93.969
Sum Weight: 2226 18.099 OTM | 288340 7.933
Kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rr Dr Dg Ag F w Ctrl.
Elevation Weight Weight a Face
[4
ft K K e 1 K kif
L1 0.539 3850 A 1 12 1 1 1 83.290 2811 0.095] C
78.000-48.391 B ! 12 1 1 1 83.290
(o) 1 12 1 | 1 83.290
L2 0.930 6228 A 1 12 1 1 1 86.092 2478 0101 C
48.391-23.917 B 1 12 1 1 1 86.092
C 1 12 1 1 I 86.092
L3 0.757 8.020| A 1 12 1 1 1 93.969 2644 0115 C
23.917-1.000 B 1 12 ] 1 1 93.969
c 1 12 1 I 1 93.969
Sum Weight: 2226 18.099 OTM | 288340 7.933
kip-ft
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. . Project Date
Centek Engineering Inc.
I ot I 77-ft EEI Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Rr De Dy Ag F w Crrl.
Elevation Weight Weight a Face
C
fi K K e s K klf
Ll 0.539 3850 A 1 12 i i I 83.290 2811 009 C
78.00048.391 B 1 12 I 1 1 83.290
C 1 12 I 1 1 83.290
L2 0.930 6228 A I 1.2 I I I 86.092 2478 ol01| c
48.391-23.917 B I 1.2 I I 1 86.092
C I 1.2 1 1 1 86.092
L3 0.757 8.020| A 1 12 I I 1 93.969 2644 oms| c
23.917-1.000 B I 1.2 1 I I 93.969
c 1 12 ! 1 I 93.969
Sum Weight: 2.226 18.099 OTM| 288.340 7.933
kip-fi
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr R Dr Dp Ap F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e i K K
LI 0.539 3242| A 1 12 1 i 1 30.822 1259 0.043] C
78.000-48.391 B i 12 I I 1 80.822
C 1 1.2 1 I I 80.822
L2 0.930 5598 | A I 12 I I 1 84.053 1116 0046 C
48.391-23.917 B I 12 1 I I 84.053
C I 12 | I I 84.053
L3 0.757 7332 A 1 12 1 1 I 92.059 1.19s| 0052 C
23.917-1.000 B I 12 I ] I 92,059
C 1 12 1 1 I 92.059
Sum Weight: 2226 16.172 OTM | 129.450 3.570
kip-fi
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr Rz Dp Dp Ag F w Ctrl.
Elevation Weight Weight a Face
c
1t K K e 7 K Kif
L1 0.539 3242 A I 12 1 I 1 80.822 1259| 0043 C
78.000-48.391 B I 12 I I I 80.822
C 1 12 I i I 80.822
L2 0.930 5598 | A 1 12 1 I 1 84.053 L116] 0046 C
48.391-23.917 B f 12 1 1 I 84.053
o | 1.2 1 1 I 84.053
L3 0.757 7332 A I 12 I 1 1 92.059 1195 0052 C
23.917-1.000 B 1 12 I I I 92.059
C ] 12 I I I 92.059
Sum Weight: 2226 16.172 OTM | 129.450 3.570
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: . Project Date
Centek Engineering Inc. . . )
63-2 NorlfBranford%(d. 77-ft EEl Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section Add Self F e Cr Re Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢
1t K K e is K klf
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Rr Dr Dg Ag F w Crrl.
Elevation Weight Weight a Face
(4
i K K e i K Kf
L1 0.539 32421 A 1 1.2 1 | | 80.822 1.259 0.043 (&
78.000-48.391 B 1 1.2 | 1 | 80.822
C 1 12 1 1 1 80.822
L2 0.930 55981 A 1 12 1 | 1 84.053 1.116 0046 C
48.391-23.917 B 1 12 1 1 1 84.053
C 1 1.2 1 1 I 84.053
L3 0.757 7332 A 1 1.2 1 1 1 92.059 1.195 0.052 C
23.917-1.000 B 1 12 1 1 1 92.059
C 1 12 1 1 1 92.059
Sum Weight: 2.226 16.172 OT™M 129.450 3.570
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Rg De Dy Ag F w Cerl.
Elevation Weight Weight a Face
¢
fi K K e i K kif L
L1 0.539 32421 A 1 1.2 1 1 1 80.822 1.259 0.043 C
78.000-48.391 B 1 1.2 I 1 1 80.822
C 1 1.2 1 1 1 80.822
L2 0.930 5598 A 1 1.2 1 1 1 84.053 1.116 0046 C
48.391-23.917 B 1 1.2 | 1 1 84.053
C 1 12 1 1 1 84.053
L3 0.757 73321 A 1 1.2 1 1 1 92.059 1.195 00521 C
23.917-1.600 B 1 1.2 I 1 | 92.059
C 1 1.2 1 1 1 92.059
Sum Weight: 2226 16.172 OT™M 129.450 3.570
kip-ft
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X zZ Moments, M, Moments, M,
K K K kip-ft kip-fi kip-ft
Leg Weight 16.172
Bracing Weight 0.000
Total Member Self-Weight 16.172 0.125 -0.170
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Centek Engineering Inc. Project . . . Ee]
63-2 North Branford Rd. 77-ft EEl Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
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-fi kip-fi kip-ft

Total Weight 35.815 0.125 -0.170
Wind 0 deg - No Ice 0.052 -48.823 -2617.038 -3.064 0329
Wind 30 deg - No Ice 24.426 -42.307 -2267.852 -1309.587 0.437
Wind 45 deg - No Ice 34,517 -34.559 -1852.536 -1850.467 0.447
Wind 60 deg - No Ice 42.256 -24.456 -1310.963 -2265.252 0.427
Wind 90 deg - No Ice 48.763 -0.052 -2.769 -2613.991 0.304
Wind 120 deg - No Ice 42204 24.367 1306.200 -2262.358 0.099
Wind 135 deg - No Ice 34.444 34,486 1848.692 -1846.374 -0.018
Wind 150 deg - No Ice 24.337 42.256 2265.208 -1304.574 -0.133
Wind 180 deg - No Ice -0.052 48.823 2617.289 2.725 -0.329
Wind 210 deg - No Ice -24.426 42.307 2268.102 1309.248 -0.437
Wind 225 deg - No Ice -34.517 34.559 1852.786 1850.128 -0.447
Wind 240 deg - No Ice 42.256 24.456 1311.213 2264.913 -0.427
Wind 270 deg - No Ice -48.763 0.052 3.020 2613.652 -0.304
Wind 300 deg - No Ice 42204 -24.367 -1305.950 2262.019 -0.099
Wind 315 deg - No Ice -34.444 -34.486 -1848.442 1846.034 0.018
Wind 330 deg - No Ice -24.337 -42.256 -2264.958 1304.234 0.133
Member Tce 1.927
Total Weight Ice 43.609 0232 -0.309
Wind 0 deg - [ce 0.040 -46.807 -2541.506 -2.540 0.270
Wind 30 deg - Ice 23.415 40.556 -2202.093 -1271.822 0.359
Wind 45 deg - Ice 33.093 -33.126 -1798.626 -1797.345 0.368
Wind 60 deg - [ce 40.516 -23.438 -1272.569 -2200.403 0,352
Wind 90 deg - Ice 46.761 -0.040 -2.000 -2539.470 0.250
Wind 120 deg - Ice 40.476 23369 1269.168 -2198.172 0.081
Wind 135 deg - Ice 33.037 33.069 1795.934 -1794.189 -0.014
Wind 150 deg - Ice 23.346 40.516 2200.325 -1267.957 -0.109
Wind 180 deg - Ice -0.040 46.807 2541.969 1.922 -0.270
Wind 210 deg - Ice -23.415 40.556 2202,557 1271.204 -0.359
Wind 225 deg - Ice -33.093 33.126 1799.089 1796.727 -0.368
Wind 240 deg - Ice 40516 23.438 1273.033 2199.785 -0.352
Wind 270 deg - Ice 46.761 0.040 2.463 2538.852 -0.250
Wind 300 deg - Ice -40.476 -23.369 -1268.705 2197.554 -0.081
Wind 315 deg - [ce -33.037 -33.069 -1795.471 1793.571 0.014
Wind 330 deg - Ice -23.346 -40.516 -2199.862 1267.339 0.109
Toial Weighi 35.8i5 0.125 -0.170
Wind 0 deg - Service 0.018 -16.894 -905.468 -1.171 0.114
Wind 30 deg - Service 8.452 -14.639 -784.642 453.255 0.151
Wind 45 deg - Service 11.944 -11.958 -640.934 -640.411 0.155
Wind 60 deg - Service 14.621 -8.462 -453.539 -783.935 0.148
Wind 90 deg - Service 16.873 -0.018 -0.877 -904.606 0.105
Wind 120 deg - Service 14.603 8.431 452.054 -782.934 0.034
Wind 135 deg - Service 11918 11.933 639.768 -638.995 -0.006
Wind 150 deg - Service 8.421 14.621 783.891 -451.520 -0.046
Wind 180 deg - Service -0.018 16.894 905.718 0.832 -0.114
Wind 210 deg - Service -8.452 14.639 784.892 452916 -0.151
Wind 225 deg - Service -11.944 11,958 641.184 640.072 -0.155
Wind 240 deg - Service -14.621 8.462 453,789 783.596 -0.148
Wind 270 deg - Service -16.873 0.018 1.127 904.267 -0.105
Wind 300 deg - Service -14.603 -8.431 -451.804 782.594 -0.034
Wind 315 deg - Service -11.918 -11.933 -639.518 638.655 0.006
Wind 330 deg - Service -8.421 -14.621 -783.641 451.181} 0.046

Load Combinations
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Project Date
77-ft EEl Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Client ) i Designed by
Verizon Wireless TJL

"Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 45 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 135 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Ice
Dead+Wind 225 deg - No Ice
Dead+Wind 240 deg - No Ice
Dead+Wind 270 deg - No Ice
Dead+Wind 300 deg - No Ice
Dead+Wind 315 deg - No Ice
Dead+Wind 330 deg - No Ice
Dead+Ice+Temp

Dead+Wind 0 deg+Ice+Temp
Deadt+Wind 30 degt+Ice+Temp
Deadt+Wind 45 degt+Icet+Temp
Dead+Wind 60 deg+Ice+Temp
Dead+Wind 90 deg+Ice+Temp

Dead+Wind 120 deg+Icet+Temp
Dead+Wind 135 deg+Ice+Temp
Dead+Wind 150 deg+lce+Temp
Dead+Wind 180 deg+Ice+tTemp
Dead+Wind 210 deg+IcetTemp
Dead+Wind 225 deg+Ice+Temp
Dead+Wind 240 deg+lcet+Temp
Dead+Wind 270 deg+Ice+Temp
Dead+Wind 300 deg+Ice+Temp
Dead+Wind 315 deg+Ice+Temp
Dead+Wind 330 deg+Ice+Temp

Dead+Wind 0 deg - Service
Dead+Wind 30 deg - Service
Dead+Wind 45 deg - Service
Dead+Wind 60 deg - Service
Dead+Wind 90 deg - Service
Dead+Wind 120 deg - Service
Dead+Wind 135 deg - Service
Dead+Wind 150 deg - Service
Dead+Wind 180 deg - Service
Dead+Wind 210 deg - Service
Dead+Wind 225 deg - Service
Dead+Wind 240 deg - Service
Dead+Wind 270 deg - Service
Dead+Wind 300 deg - Service
Dead+Wind 315 deg - Service

e

Description

Maximum Member Forces

Section

No.

e

Elevation Component Condition Gov. Force Major Axis Minor Axis
ft Type Load Moment Moment
) B S Comb. K kip-ft kip-fi
T 78-48.3906 " Pole Max Tension 18 0.000 0.000 0.000
Max. Compression 18 -20414 -0.309 -0.232

Max, Mx 23 -19.807 -502.204 -0.091




T Job Page
tnx1ower 14067.062 - Byram Park 14 of 20
, . Project Date
Centek Engineering Inc.
63-2 No,,fgmnf,,rﬁu 77-ft EEl Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. My 27 -19.805 -0.168 -502.288
Max, Vy 6 30.029 -497.264 0.058
Max. Vx 10 30.089 0.013 -497.427
Max. Torque 4 -0.446
L2 48.3906 - Pole Max Tension 1 0.000 0.000 0.000
23.9167
Max. Compression 18 -29.950 -0.309 -0.232
Max. Mx 6 -23.328 -1316.237 1.279
Max. My 10 -23.326 1.234 -1317.813
Max. Vy 6 39.106 -1316.237 1.279
Max. Vx 10 39.166 1.234 -1317.813
Max. Torque 4 -0.446
L3 23.9167-1 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 43.609 -0.309 -0.232
Max, Mx 6 -35.801 -2632.698 2.787
Max. My 10 -35.801 2.742 -2636.017
Max. Vy 6 48.773 -2632.698 2.787
Max, Vx 10 48.833 2.742 -2636.017
Max. Torque 4 -0.446
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
R I .- S e
Pole Max. Vert 27 43.609 0.040 -46.807
Max. Hy 14 35815 48.763 -0.052
Max. H, 2 35.815 -0.052 48.823
Max, My 2 2635.764 -0.052 48.823
Max. M, 6 2632.698 -48.763 0.052
Max. Torsion 12 0.444 34.517 -34.559
Min. Vert 40 35.815 -14.603 -8.431
Min. Hy 6 35.815 -48.763 0.052
Min. H, 10 35.815 0.052 48.823
Min. My 10 -2636.017 0.052 48,823
Min, M, 14 -2632.355 48.763 -0.052
Min. Torsion 4 -0.446 -34.517 34.559
Tower Mast Reaction Summary
Load Vertical Shear Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M,
. K K K kpft___ ks ki
Dead Only 35.815 0.000 0.000 0.125 -0.170 0.000
Dead+Wind 0 deg - No Ice 35.815 0.052 -48.823 -2635.764 -3.085 0.325
Dead+Wind 30 deg - No Ice 35.815 24.426 -42.307 -2284.079 -1318.958 0.434
Dead+Wind 45 deg - No Ice 35.815 34.517 -34.559 -1865.790 -1863.709 0.446
Dead+Wind 60 deg - No Ice 35.815 42.256 -24.456 -1320.342 -2281.463 0.427
Dead+Wind 90 deg - No Ice 35.815 48.763 -0.052 -2.787 -2632.698 0.304
Dead+Wind 120 deg - No Ice 35.815 42.204 24.367 1315.549 -2278.550 0.099
Dead+Wind 135 deg - No Ice 35.815 34.444 34.486 1861.923 -1859.589 -0.018
Dead+Wind 150 deg - No Ice 35.815 24.337 42.256 2281419 -1313.912 -0.133
Dead+Wind 180 deg - No Ice 35.815 -0.052 48.823 2636.017 2.742 -0.328
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Load Vertical Shearx Shear; Overturning Overturning Torque
Combination Moment, M; Moment, M,
e s e K LK HPA e MR kiR
Dead+Wind 210 deg - No I¢e 35.815 -24.426 42307 2284.331 1318.615 -0.434
Dead+Wind 225 deg - No Ice 35.815 -34.517 34.559 1866.043 1863.366 -0.444
Dead+Wind 240 deg - No Ice 35.815 42.256 24.456 1320.595 2281.120 -0.424
Dead+Wind 270 deg - No Ice 35.815 -48.763 0.052 3.040 2632.355 -0.301
Dead+Wind 300 deg - No Ice 35.815 42.204 -24.367 -1315.296 2278.207 -0.099
Dead+Wind 315 deg - No Ice 35.815 -34.444 -34.486 -1861.670 1859.246 0.016
Dead+Wind 330 deg - No Ice 35815 -24.337 42.256 -2281.166 1313.568 0.130
Dead+Ice+Temp 43.609 0.000 0.000 0.232 -0.309 0.000
Dead+Wind 0 deg+Ice+Temp 43.609 0.040 -46.807 -2564.819 -2.564 0.266
Dead+Wind 30 degt+IcetTemp 43.609 23415 -40.556 -2222.292 -1283.490 0.356
Dead+Wind 45 degtIcet+Temp 43.609 33.093 -33.126 -1815.123 -1813.835 0.365
Dead+Wind 60 deg+Icet+Temp 43.609 40.516 -23.438 -1284.241 -2220.591 0.350
Dead+Wind 90 deg+Icet+Temp 43.609 46.761 -0.040 -2.015 -2562.770 0.250
Dead+Wind 120 deg+Icet+Temp 43.609 40.476 23.369 1280.814 -2218.341 0.082
Dead+Wind 135 deg+lce+Temp 43.609 33.037 33.069 1812.412 -1810.653 -0.014
Dead+Wind 150 degt+Ice+Temp 43.609 23.346 40.516 2220.513 -1279.593 -0.108
Dead+Wind 180 deg+Icet+Temp 43.609 -0.040 46.807 2565.290 1.937 -0.268
Dead+Wind 210 deg+Icet+Temp 43.609 -23.415 40.556 2222762 1282.863 -0.356
Dead+Wind 225 deg+Ice+Temp 43.609 -33.093 33.126 1815.594 1813.208 -0.364
Dead+Wind 240 degtIcetTemp 43.609 -40.516 23.438 1284.711 2219.964 -0.347
Dead+Wind 270 deg+Icet+Temp 43.609 -46.761 0.040 2.485 2562.143 -0.247
Dead+Wind 300 deg+Icet+Temp 43.609 40476 -23.369 -1280.344 2217.714 -0.082
Dead+Wind 315 deg+lce+Temp 43.609 -33.037 -33.069 -1811.942 1810.026 0.012
Dead+Wind 330 deg+lcet+Temp 43.609 -23.346 40.516 -2220.043 1278.966 0.106
Dead+Wind 0 deg - Service 35.815 0.018 -16.894 -912.035 -1.180 0.113
Dead+Wind 30 deg - Service 35.815 8.452 -14.639 -790.333 -456.544 0.150
Dead+Wind 45 deg - Service 35.815 11.944 -11.958 -645.582 -645.057 0.154
Dead+Wind 60 deg - Service 35.815 14.621 -8.462 456.828 -789.623 0.148
Dead+Wind 90 deg - Service 35.815 16.873 -0.018 -0.882 -911.169 0.105
Dead+Wind 120 deg - Service 35.815 14.603 8.431 455.332 -788.611 0.034
Dead+Wind 135 deg - Service 35.815 11.918 11.933 644.409 -643.631 -0.006
Dead+Wind 150 deg - Service 35815 8.421 14.621 789.578 -454.797 -0.046
Dead+Wind 180 deg - Service 35.815 -0.018 16.894 912.288 0.837 -0.113
Dead+Wind 210 deg - Service 35.815 -8.452 14.639 790.586 456.200 -0.150
Dead+Wind 225 deg - Service 35.815 -11.944 11.958 645.835 644.714 -0.154
Dead+Wind 240 deg - Service 35.815 -14.621 8.462 457.081 789.279 -0.147
Dead+Wind 270 deg - Service 35.815 -16.873 0.018 1.135 910.826 -0.105
Dead+Wind 300 deg - Service 35.815 -14.603 -8.431 -455.079 788.267 -0.034
Dead+Wind 315 deg - Service 35.815 -11.918 -11.933 -644.153 643.285 0.006
Dead+Wind 330 deg - Service 35.815 -8.421 -14.621 -789.325 454.454 0.045
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. _ K K K K S S
1 0.000 -35.815 0.000 0.000 35.815 0.000 0.000%
2 0.052 -35.815 -48.823 -0.052 35.815 48.823 0.000%
3 24.426 -35.815 42.307 -24.426 35.815 42.307 0.000%
4 34517 -35.815 -34.559 -34.517 35.815 34.559 0.000%
5 42.256 -35.815 -24.456 42.256 35.815 24.456 0.000%
6 48.763 -35.815 -0.052 48.763 35.815 0.052 0.000%
7 42.204 -35.815 24367 42.204 35.815 -24.367 0.000%
8 34.444 -35.815 34.486 -34.444 35.815 -34.486 0.000%
9 24.337 -35.815 42.256 -24.337 35.815 42256 0.000%
10 -0.052 -35.815 48.823 0.052 35.815 -48.823 0.000%
11 -24.426 -35.815 42.307 24.426 35.815 -42.307 0.000%
12 -34.517 -35.815 34.559 34.517 35.815 -34.559 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 o
13 42.256 -35.815 24,456 42.256 35.815 -24.456 0.000%
14 -48.763 -35.815 0.052 48.763 35.815 -0.052 0.000%
15 42.204 -35.815 -24.367 42.204 35.815 24.367 0.000%
16 -34.444 -35.815 -34.486 34.444 35.815 34.486 0.000%
17 -24.337 -35.815 42256 24.337 35.815 42.256 0.000%
18 0.000 43.609 0.000 0.000 43.609 0.000 0.000%
19 0.040 43.609 -46.807 -0.040 43.609 46.807 0.000%
20 23.415 -43.609 -40.556 -23.415 43.609 40.556 0.000%
21 33.093 -43.609 -33.126 -33.093 43.609 33.126 0.000%
22 40.516 -43.609 -23.438 -40.516 43.609 23.438 0.000%
23 46.761 -43.609 -0.040 -46.761 43.609 0.040 0.000%
24 40.476 -43.609 23.369 -40.476 43.609 -23.369 0.000%
25 33.037 43.609 33.069 -33.037 43.609 -33.069 0.000%
26 23.346 43.609 40.516 -23.346 43.609 -40.516 0.000%
27 -0.040 43.609 46.807 0.040 43.609 -46.807 0.000%
28 -23.415 43.609 40.556 23415 43.609 40.556 0.000%
29 -33.093 -43.609 33.126 33.093 43.609 -33.126 0.000%
30 40.516 43.609 23.438 40.516 43.609 -23.438 0.000%
31 -46.761 -43.609 0.040 46.761 43.609 -0.040 0.000%
32 -40.476 -43.609 -23.369 40.476 43.609 23.369 0.000%
33 -33.037 -43.609 -33.069 33.037 43.609 33.069 0.000%
34 -23.346 43.609 -40.516 23.346 43.609 40.516 0.000%
35 0.018 -35.815 -16.894 -0.018 35.815 16.894 0.000%
36 8.452 -35.815 -14.639 -8.452 35.815 14.639 0.000%
37 11.944 -35.815 -11.958 -11.944 35.815 11.958 0.000%
38 14.621 -35.815 -8.462 -14.621 35.815 8.462 0.000%
39 16.873 -35.815 -0.018 -16.873 35.815 0.018 0.000%
40 14.603 -35.815 8.431 -14.603 35.815 -8.431 0.000%
41 11.918 -35.815 11.933 -11.918 35.815 -11.933 0.000%
42 8.421 -35.815 14.621 -8.421 35.815 -14.621 0.000%
43 -0.018 -35.815 16.894 0.018 35.815 -16.894 0.000%
44 -8.452 -35.815 14.639 8.452 35.815 -14.639 0.000%
45 -11.944 -35.815 11.958 11.944 35.815 -11.958 0.000%
46 -14.621 -35.815 8.462 14.621 35.815 -8.462 0.000%
47 -16.873 -35.815 0.018 16.873 35.815 -0.018 0.000%
48 -14.603 -35.815 -8.431 14.603 35.815 8.431 0.000%
49 -11.918 -35.815 -11.933 11.918 35.815 11.933 0.000%
50 -8.421 -35.815 -14.621 8.421 35815 14621 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 0.00000660
3 Yes 4 0.00000001 0.00007609
4 Yes 4 0.00000001 0.00008535
s Yes 4 0.00000001 0.00007299
6 Yes 4 0.00000001 0.00000644
7 Yes 4 0.00000001 0.00007455
8 Yes 4 0.00000001 0.00008498
9 Yes 4 0.00000001 0.00007462
10 Yes 4 0.00000001 0.00000648
11 Yes 4 0.00000001 0.00007296
12 Yes 4 0.00000001 0.00008533
13 Yes 4 0.00000001 0.00007605
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14 Yes 4 0.00000001 0.00000656
15 Yes 4 0.00000001 0.00007373
16 Yes 4 0.00000001 0.00008491
17 Yes 4 0.00000001 0.00007366
18 Yes 4 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00024885
20 Yes 4 0.00000001 0.00032613
21 Yes 4 0.00000001 0.00034716
22 Yes 4 0.00000001 0.00032509
23 Yes 4 0.00000001 0.00024888
24 Yes 4 0.00000001 0.00032539
25 Yes 4 0.00000001 0.00034681
26 Yes 4 0.00000001 0.00032539
27 Yes 4 0.00000001 0.00024892
28 Yes 4 0.00000001 0.00032504
29 Yes 4 0.00000001 0.00034712
30 Yes 4 0.00000001 0.00032610
31 Yes 4 0.00000001 0.00024879
32 Yes 4 0.00000001 0.00032487
33 Yes 4 0.00000001 0.00034654
34 Yes 4 0.00000001 0.00032484
35 Yes 4 0.00000001 0.00000362
36 Yes 4 0.00000001 0.00000818
37 Yes 4 0.00000001 0.00000897
38 Yes 4 0.00000001 0.00000777
39 Yes 4 0.00000001 0.00000362
40 Yes 4 0.00000001 0.00000797
41 Yes 4 0.00000001 0.00002200
42 Yes 4 0.00000001 0.00000799
43 Yes 4 0.00000001 0.00000362
44 Yes 4 0.00000001 0.00000777
45 Yes 4 0.00000001 0.00000896
46 Yes 4 0.00000001 0.00000818
47 Yes 4 0.00000001 0.00000362
48 Yes 4 0.00000001 0.00000785
49 Yes 4 0.00000001 0.00000889
50 Yes 4 0.00000001 ) 0.00002160
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
o /) o in Comb. ° . ¢
L1 78 -48.3906 5.080 44 0.557 0.000
L2 53.6094 -23.9167 2.517 44 0.422 0.000
L3 30.0807 - 1 0.817 44 0.244 0.000
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
—e e _ Comb i e e
95.000 Byram Tower Branch 44 5.080 0.557 0.000 38458
90.000 Byram Tower Branch 44 5.080 0.557 0.000 38458
85.000 Byram Tower Branch 44 5.080 0.557 0.000 38458
80.000 Byram Tower Branch 44 5.080 0.557 0.000 38458




t T Job Page
nxiower 14067.062 - Byram Park 18 of 20
. 3 Project Date
Centek Engineering Inc.
63-2 Nor,fgm,,fordg;gd 77-ft EEI Monopine - 36 Ritch Ave., Greenwich, CT 13:06:36 02/06/15
Branjford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature

s Comb 0 ° S

77.000 AIR21 44 4.968 0.552 0.000 38458

75.000 Byram Tower Branch 44 4.746 0.542 0.000 38458

70.000 Byram Tower Branch 44 4,195 0.517 0.000 24036

67.000 (3) P65-16-XLH-RR 44 3.869 0.501 0.000 17481

65.000 Byram Tower Branch 44 3.656 0.490 0.000 14792

64.000 (2) RRUS-11 44 3.550 0.485 0.000 13735

60.000 Byram Tower Branch 44 3.137 0.462 0.000 10683

57.000 LPA-80063-6CF 44 2.839 0.444 0.000 9163

55.000 Byram Tower Branch 44 2.647 0431 0.000 8424

50.000 Byram Tower Branch 44 2.192 0398 0.000 7399

45.000 Byram Tower Branch 44 1.778 0.362 0.000 6812

40.000 Byram Tower Branch 44 1.407 0.324 0.000 6313

35.000 Byram Tower Branch 44 1.085 0.284 0.000 5882

30.000 Byram Tower Branch 44 0.813 0.243 0.000 5743

25.000 Byram Tower Branch 44 0.593 0.202 0.000 6679

20.000 Byram Tower Branch 44 0419 0.160 0.000 8437

15.000 Byram Tower Branch 44 0.280 0.118 0.000 11450

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load

A i Comb ° —
L1 78 -48.3906 14.676 11 1.610 0.001
L2 53.6094 -23.9167 7.271 11 1.221 0.001
L3 30.0807 - 1 2.360 11 0.705 0.000

Critical Deflections and Radius of Curvature - Desigh Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
e e e OO e B e P ies e B R
95.000 Byram Tower Branch 11 14.676 1.610 0.001 13001
90.000 Byram Tower Branch 11 14.676 1.610 0.001 13001
85.000 Byram Tower Branch 11 14.676 1.610 0.001 13001
80.000 Byram Tower Branch 11 14.676 1.610 0.001 13001
77.000 AIR21 11 14.354 1.595 0.001 13001
75.000 Byram Tower Branch 11 13.712 1.566 0.001 13001
70.000 Byram Tower Branch 11 12.119 1.493 0.001 8126
67.000 (3) P65-16-XLH-RR 11 11.180 1.447 0.001 5909
65.000 Byram Tower Branch 11 10.563 1.416 0.001 5000
64.000 (2) RRUS-11 11 10.258 1.400 0.001 4643
60.000 Byram Tower Branch 11 9.065 1.335 0.001 3611
57.000 LPA-80063-6CF 11 8.203 1.283 0.001 3097
55.000 Byram Tower Branch 11 7.648 1.247 0.001 2850
50.000 Byram Tower Branch 11 6.334 1.150 0.000 2526
45.000 Byram Tower Branch 11 5.137 1.046 0.000 2354
40.000 Byram Tower Branch 11 4.067 0.936 0.000 2186
35.000 Byram Tower Branch 11 3.134 0.821 0.000 2037
30.000 Byram Tower Branch 11 2.349 0.703 0.000 1988
25.000 Byram Tower Branch 11 1.715 0.583 0.000 2312

20.000 Byram Tower Branch 11 1.210 0.463 0.000 2920
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" Elevation Appurtenance Gov.  Deflection  Tilt  Twist " Radius of
Load Curvature
I Comb. ____ in____° : f
_ 15000~ ByemTowerBranch 11 . oses 0342 0000 3963
I Compression Checks
| Pole Design Data
“Section  Elevation Size L L. K&  F, A4 Acual  Allow.  Ratio
No. P P, P
S S /i ksi in’ K K~ p
TTL1 78-483906 (1)  TP37.761x27.75x0.313  29.609  0.000 0.0 39.000 35394  -19.805 1380360  0.014
L2 48.3906 - TP45308x35.371x0438  29.693  0.000 0.0 39.000 59443 23326 2318290  0.010
23.9167 (2)
L3  239167-1(3) TP52x42.37x0.5 29.081  0.000 0.0 39.000  81.730  -35.801  3187.490  0.011
Pole Bending Design Data
" Section  Elevation  Size  Actual Actual  Allow. Ratio Actal  Actual  Allow. Ratio
No. Mr ﬁ;x Fbx .ﬁx M' fl‘:_v Fby fl;_r
St kip-ft ksi ksi Fis __ kipft ksi ksi Fiy
L1 78 -48.3906 TP37.761x27.75x0313  502.288 10.358  39.000 0496 0.000  0.000  39.000 0.000
(1)
L2 48,3906 - TP45.308x35.371x0.438  1318.52 25258  39.000 0.648 0.000 0000  39.000 0.000
23.9167 (2) 5
L3 239167-1(3) TP52x42.37x0.5 2637.60 30.530  39.000 0.783  0.000  0.000  39.000 0.000
0
Pole Shear Design Data
" Section " Elevation T Size Actual  Acmal  Allow.  Ratio  Actual  Actual  Allow.  Ratio
No. v S F, Fo T S Fu Ju
f K ksi ki TR kipft ksi ksi I
Ll 78-483906  TP37.761x27.75x0.313 28918 0817  26.000 0063 0269 0.005 26000 0.000
(1)
L2 48.3906 - TP45.308x35.371x0.438  39.196  0.659 26,000 0051 0434 0004 26000 0.000
23.9167 (2)
L3  239167-1(3) TP52x42.37x0.5 48863  0.598 26000 0046 0434 0002  26.000 0.000

Pole Interaction Design Data
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Section  Elevation  Ratio Ratio Ratic  Ratio  Ratio  Comb. Allow.  Criteria
No. P Jos Jov 5 T Stress Stress
St P, Fis Fiy F, Fu Ratio Ratio
L1 78 - 48.3906 0.014 0.496 0.000 0.063 0.000 0.512 1.333 Hi3+vr ¢
0] v
L2 48.3906 - 0.010 0.648 0.000 0.051 0.000 0.658 1333
23.9167 (2) v H3evT V/
L3 239167-1(3)  0.011 0.783 0.000 0.046 0.000 0.‘7/95 1.333 H13+vT V'
Section Capacity Table
Secn'oy; " Elevation C"dmp;ent_ Size Critical P SF*Pu, % " Pass
No. ¥ Type Element K K Capacity Fail
L1 78-483906  Pole  TP37.761x27.75x0.313 1 -19.805  1840.020 384  DPass
L2 48.3906 - Pole TP45.308x35.371x0.438 2 23326 3090280  49.4 Pass
23.9167
L3 23.9167-1 Pole TP52x42.37%0.5 3 35801  4248.924 596 Pass
Summary
Pole (L3) 59.6 Pass
__RATING= 596 Pass

Program Version 6.0.0.8 - 9/7/2011 File:J:/Jobs/1406700.W1/062 - Bryam Park/Backup Documentation/Rev (1)/ERI Files/77' Monopine _ Greenwich, CT.eri
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 2/6/15 Job No. 14067.062

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:

Overtuming Moment = OM := 2638.ft-kips (Input From tnxTower)
Shear Force = Shear = 49-kips (Input From tnxTower)
Axial Force = Axial := 36-kips (Input From tnXTower)

Anchor Bolt Data;

Use ASTM A615 Grade 75

Number of Anchor Bolts = N:= 20 (User Input)
Diameter of Bolt Circle = Dpc = 60-in (User Input)
Bolt "Cdumn" Distance = [:= 3.0:n (User Input)
Boit Ultimate Strenght = Fy:= 100-ksi (User Input)
Bolt Yaild Strenght = Fy = 75ksi (User Input)

Bolt Modulus = E := 29000-ksi (User Input)

Diameter of Archor Bolts = D:= 2.25.in (User Input)
Threads per Inch = n=45 (User Input)

Base Plate Data:

Use ASTM A572 Grade 50
Plate Yield Strength'= Fypp = 50-ksi (User Input)
Base Plate Thickness = thp = 2.75in (User Input)
Base Plate Diameter = Dbp = 66-In (User Input)
Outer Pole Diameter = Dpole = 52.0:in (User Input)

Anchor Bolt and Base Plate.xmed.xmed Page 3.2-1
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Anchor Bolt and Baseplate Analysis

77-ft EEI Monopine

Greenwich, CT

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

Job No. 14067.062

Geometric Layout Data:

Distance from Boits to Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts =

Critical Distances For Bending in Plate:

Outer Pole Radius =

Moment Arms of Bolts about Neutral Axis =

Effective Width of Baseplate for Bending =

Anchor Bolt and Base Plate.xmcd.xmcd

i .
di = |0« Zﬂ{ﬁ) d1 =9.27.in

pole =

d2 =17.63:in

d3= 24.27-in

d4 =28.53-in

d5 =30.00-in

d6 =28.53-in

Dpole

= 26-in

MA, = if(di > Rpoles ~ Rpole» 0n)

MA1 =0.00:in

MA2 = 0.00:in

MA3 =0.00-in

MA4 = 2.53in

MA5= 4.00-in

MA6 =2.53in

Page 3.2-2

d7 =24.27-in
d8 =17.63-in
dg =9.27-in

d1 0= 0.00-in
d11 =-9.27.in
etc.

MA7 =0.00:in
MA8 =0.00:in
MA9 = 0.00:in
MA10 =0.00-in
MA11 =0.00:in
etc




CENTEK Subject:
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131 428 054D Location:
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Rev. 1: 2/6/15

Anchor Bolt and Baseplate Analysis

77-ft EEl Monopine
Greenwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14067.062

Anchor Bolt Analysis:

Calculated Anchor Bol Properties:

Polar Moment of Inertia =

Gross Ara d Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Anchea Bolt Tension Force:

Maximum Tensile Force =

Allowable Tensile Force =

Bolt Tension % of Capacity =

Condition1 =

Check Anchar Bolt Bending Stress:

Maximum Bending Moment =

Maximum Bending Stress =

Allowable Bending Stress =

Anchor Bolt and Base Plate.xmcd.xmed

lp= Z(d) - 9x 10%in?

Ag= T 0%- 3976
4
.2
™ 0.9743-in 2
Ap= = |{D- =2 -3.248in
4 n
2 [A
n
D= =2.033:in
/=
Dn
ri= — = 0.508-in
4
3
'rr-Dn
o= = 0.826-in
32
Rbc  Axial
Thiax = OM-l—p - = = 108.7-kps

(1.333 increase

TALL.Gross = 1-333'(0-~°’3'A 'Fu) = 174.9-kips allowed per TIA/EIA)

g

(1.333 increase

TALL.Net = 1.333 (0 60-Apy Fy) = 194.812-kips allowed per TIA/EIA)
o s

Thax

Bolts are "upset bolts". Use net area per AISC
TALL.Net

=53.2%

. . Tiax
Condition1:= iff ———— < 1.00,"OK" , "Overstressed”
ALL.Net

Condition1 = "OK"

Shear .
M, = ( )-I = 0.612.ft-kips

N
" M 8.9.ksi
bx:: — = 0.9
Sx
) (1.333 increase
Fox= 1-333'0'6'Fy = 60-ksi allowed per TIA/EIA)

Page 3.2-3




C=NT=K

e 2 2 Nars Beonlfuid Rowd
Braniirnad. £ T Omltity

Subject:

) I)Ll.\lflsﬁ{;m Location:

[PIONE-LE R TN T

Rev. 1: 2/6/15

Anchor Bolt and Baseplate Analysis

77-ft EElI Monopine
Greenwich, CT

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

Job No. 14067.062

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

= || if 1>2D, =0in

0 otherwise

fox:= |fpx if |>2Dp = 0ksi
0 otherwise

Rbc  Axial ,
Cpay = OM:—— + —— = 107.3.kips
Ip N

CM X

fa= = 33.ksi
n
K:= 0.65

(1.333 increase

Fq:= 1.333.F5 = 60-ks
allowed per TIA/EIA)

£, f

b
2L X ss51%
Fa  Fox

fa  fox
Condition2:= iff — + — < 1.00,"OK", "Overstressed”
a Fbx

Condition2 = "OK"

Page 3.2-4




C — N T :K Subject: Anchor Bolt and Baseplate Analysis
o — 77-ft EEI Monopine

12 Narth Beanfont d fiosd P J0 ) ARS LS Location: Greenwich, CT
Yaniod, 7T s F i dBR BoLHY

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 2/6/15 Job No. 14067.062

Base Plate Analysis:

Force from Bolts = C. = ! + sl
I Ip N
C1 = 34.4.kips C7 = 87.2.kips
02 = 63.8 kips CS = 63.8-kips
C3 = 87.2:Kips 09 = 34.4.kips
C4= 102.2-kips C10= 1.8-kips
05 = 107.3.-kips 011 = -30.8 kips
06 =102.2-kips etc.
6-Ci-MAi
Maximum Bending Stress in Plate = = = 23.1-ksi

fop= D 2
i \Befttbp

Aliowable Bending Stress in Plate = Fbp = 1.33.0.75 Fybp = 49.9.ksi
} . fbp
Plate Bending Stress % of Capacity = — =46.3%
- . X fbp
Condition3 = Condition3:= i = < 1.00,"0k" , "Overstressed"
bp

Condition3 = "Ok"

Anchor Bolt and Base Plate.xmcd.xmed Page 3.2-5
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Rev. 1: 2/6/15

Location:

FOUNDATION ANALYSIS

77-ft EEl Monopine
Greenwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14067.062

Rock Anchor Design:

Input Data:

Max Pier Reactions:
Moment =
Shear =

Compression =

Structure;

Footing Width =
Footing Length =
Footing Thickness =
Pier Length=
Pier Depth =
Pier Projection Above Grade =

Depths:

Depth to Bottom of Footing =
Depth to Sound (Competent) Rock Per Geo-tech Report =

Depth to Suitable Earth =

Subgrade Properties:
Intemal Friction Angle =

Unit Weight of Earth =

Unit Weight of Rock =

Unit Weight of Conc =

Allowable Bearing =

Rock Anchored Pad and Pier Design

Moment := 2638-ft-kips

Shear := 49-kips

Axial := 36-kips
Wﬂg = 14ft
Lﬂg = 14t
Thg = 4.0ft
Lpjer = 8.0t
Tpieri= 2.0ft
Pp:= 1.0-ft
Dpg:= 5.0t
Drock = 5-0ft
Dgarth = 1.0t

Danchor:= 32ft

¢ := 30deg

Ib
Yearth = 125—
ft

b
Yrock = 165——3
ft
Ib
Yeonc = 190 3
ft

g := 20000-psf

Page 3.3-1

user input
user input
user input
user inptit
user inptt
user input
user input
user input
user inpuit
user input (from grade line)
user input (from grade line)
user input (from grade line)
user input (from grade line)
user input
user input
user input
) (Based on Addendum Letter to
USErinput - Gegtechrical Report prepared
by Design Earth Technology
(DET), dated October 4, 2010.
user input Gneiss Bedrock with average

RQD of 70% and average
Uniaxial Compressive Strength
of 6,870psi at boring B-1.




C = N T :K Subject: FOUNDATION ANALYSIS
g —. 77-ft EEI Monopine

Centered o0 Solulons  sweemickeonsom . .
6} 2 Nouth Brardaid fowd O (20} AER-DLH Location: GreenWlCh, CT
Branfonl. L1 90105 Fo 0N AN RLEY

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 2/6/15 Job No. 14067.062

14,00" (Bftg)
11.00

()
1.50' -00'2.502.50'3.00°

4
S

|

B| &
& | &
B B

8.00"
L.PIER
|
l
T
1.50° 3.00 Z‘SOLSO 13.00° 1.50"
of

o]

E
@
0]
o]

14.00" (Lftg)

8.00'
L.PIER

PLAN

MONPOLE FOUNDATION w/
7°-0"x7'-0"x2'-0" THK.
| — APPROXIMATE

. PI
CONC. PIER —\ FINISHED GRADE

14'-0"x14'-0"x4'-0" THK. * MONOPOLE /FOUNDATION

~

a
o

=2
(=3
Q
-

1.00" (D.earth)

4.00°
(1.ftg)
-~
| -
~

10.00
FREE STRESS
LENGT
-
~

5.00' (D.ftg)
6,00’ (Drock)

30
K /
\

\

14.00' [(2/2)

\ APPROXIMATE TOP OF EXISTING
\ / BEDROCK PROFILE (GNEISS) PER
GEOTECH REPORT BY DET. SEE
ROCK FAILURE CONE TAKEN AT NOTE 2 THIS SHEET.

HALF ROCK EMBEDMENT LENGTH el Tt o oy
GROUT. MINIMUM COMPRESSIVE
STRENGTH (f'c) of 5,000psi

-

32.00" (D.anchor}

28.00" (Z)
|

4.0"@ DRILLED HOLES

WILLIAMS 1-3/B"@ R71-11
150ksi ALL-THREAD BAR

— -t GALVANIZED ROCK ANCHOR W/
MCP i (MULTIPLE CORROSION
PROTECTION), TOTAL OF 16 OR
ENGINEER APPROVED EQUAL.

1.00

SECTION

Rock Anchor Foundation Geometry:

Rock Anchored Pad and Pier Design Page 3.3-2




Subject:

C=NT=K

2 ) Nowth Beinfor i Ro-sd
Yeanfrad. L T omay

By IO AR 058D Location:

[P KR . R L

Rev. 1: 2/6/15

FOUNDATION ANALYSIS

77-ft EEl Monopine
Greenwich, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 14067.062

Rock Anchor Properties:
Number of Anchors (along width) =
Hole Diameter =

Ultimate Bond Stress Between
Rock and Grout =

Allowable Bond Stress Between
Rock and Grout =
Grout Albwable Compressive Stress =

Anchor Spacing* (along length) =

Required Factor of Safety =

Rock Anchor Ultimate Strength =

Rack Anchor Yield Strength =

Rock Anchor Diameter =

Rock Anchor Area per Group =

Rock Anchor Ultimate Tensile Strength =

Rock Anchor Allowable Tensian =
Rock Anchor Maxim um Working Load to Yield =
Rock Anchor Shear Capadty =

Number of Rock Anchors =

Rock Anchor Tension/S hear Check:

Overtuming Moment =

Weight of Pad =

Weight of Pier =

Weight of Soil =

Total Weight =

Total Weight of Foundation =

Resisting Moment =

Net Moment Required =

Rock Anchored Pad and Pier Design

Nanchor= 4

holeq:= 4in

Ohond = 75-psi

Fallbond = Tpond 0-5 = 37.5psi

fcg := 5000 psi

Sanchor:= 111t

Fgi= 2.0
Flgnchor = 150.0ksi

F¥anchor = 127.7ksi

drg = 1.375in
L2

Ag = 1.580in

Py = 237kips

user input
user input
user input
user input
user input
user input
user input
user input Williams R71-14 1.75" dia. 150ksi
Per Recommendation of PTI For
user input Prestressed Rock Soil and Soil
Anchors Section 6.6 Design Load
) Should Be Designed so that the
user input design load is not more than 60%
of Specified Minimum Tensile
) Strength per Recommendation per
user input PTI Section 6.6
user input

Pl = 0.60-P,, = 142.2.kips

Ty = 0.80-P, = 189.6-kips

Sh:= 0.4.T, = 75.84-kips

y

Manchor:= 16

user input

OM := Moment + Shear-(Tﬂg + Tpier) = 2932-ft-kips

Wpad:= (Wi Litg Thg) Vconc = 117-6-kips

2 N
Wpier = (Lpier 'Tpier)"Yconc = 19.2.kips

2 .
Wsil = ”:(Wftg"-ﬁg) = Lojer ]‘Dearth]'"feanh = 16.5-kips

Wconc = Wpad + Wpier = 1368klps

Wigt= Weong + Wagyp + Axial = 189.3-kips

w

ftg '
My = Wygp — = 1325.1ft-kips

Mpet:= OM — M, = 1606.9ftkips

Page 3.3-3




C :NT :K ... Subeck FOUNDATION ANALYSIS
= - 77-ft EEI Monopine

1ot 2 Newth Beanford R D 0% ARA-ORAD Location: Greenwich, CT
Beanford, & T el F oMM AKR BN

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 2/6/15 Job No. 14067.062

Check Perpendicular:

Rock Anchor Distance 1 = dy=251t user input
Rock Anchor Distance 2 = dg:= 5.5-ft user input
Number of Rock Anchors in Group 1 = ny=8 user input
Number of Rock Anchors in Group 2 = ny:=18 user jnput
Polar M t of Inertia = g 2 & 2

olar Moment of Inertia = lp1 =dq -0y +dp -ng = 2021t

: % .

Tension Force per Anchar Perp = Pperp = |_'(Mnet) = 30.3 kips
p1
Check @ 45 Degree Angle:
Rock Anchor Distance 1 = dg:= 2,13t user input
Rock Anchor Distance 2 = dy:= 3.5t user input
Rock Anchor Distance 2 = d5 = 5.63-ft user input
dg=7.75-ft user input
Number of Rock Anchors in Graup = ng:=4 user input
ng= 2 user input
ng:=4 user inpuit
ngi=2 user input
. 2 2 2
Polar Moment of Inertia = Ip2 =dg ‘Nz + d42An4 +dg -ng+ d62' ng = 289.561t
. . % .
Tension Force per Anchar Diag = P giag = |—'(Mnet) = 43-kips
p2 y
Tension Force per Ancha = Panchor= Pperp if Pperp > Pdiag = 43 kips

Pdiag otherwise

Anchor Lock off Load = Lockgnchor = 68-kips
=]
Provided Safety Factor = __anchor _ o.63
LocKanchor
i Panchor
Rock_Anchor := iff ———— < 1.0,"OK" , "Overstressed”
Lockanchor

Rock_Anchor = "OK"

Rock Anchored Pad and Pier Design Page 3.3-4



C = NT :K Subject: FOUNDATION ANALYSIS
= — 77-ft EEl Monopine

£ 2 Kot Baanfors Road 2: M0}) ARR- 058D Location: Greenwich, CT
Beantod T ometiy LEP.OREE <R -$TY)

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 2/6/15 Job No. 14067.062

Rock Anchor Req'd Development Length in Rock:

Minimum Free Stress Length Provided = Fstressprov = 10ft user input
Rock AnchorfGrout B and Length = prrov = Danchor = Fstressprov = 22ft
Locl
Rock/Grout Bond Length Required = Loreq = _LFenchor ) ot
m-holeg o )ipond
| Loreq
Bond_Length_Check := i < 1.00,"OK", "Increase Length"
I-bprov
Lor
2 o5
prov

|Bond_Length_Check = "OK" |

Resistance Calculations:

Intermediate Dimension;

Total Anchor Widh = W= Sanchor= 111t
Volum es:
- o 2 2
Base Area 1 of Resisting P yramid = By= W =121ft
- ) 2
Base Area 2 of Resisting Pyramid = By = [ tan(é){(Danchor)0-55 = (Tig + Tpier) | 2 + W]z = 595.1
Base Area 3 of Resisting Pyramid = B3:= [tan(#){(Panchor) 055 — Pp]-2 + w]2= 91014
[[D 0.55— (Teg + Top A(B +Bo+ [BaB ]
Volume of Rock = Viock= ( anchor) ( fig Spler)] 1 2 1 2) = 3£«}06,5-1‘t3
Volum e of Concrete = \ = (W T L = T =912 ft3
B conc = ( fig Lty ftg) * Lpier *'pier) = V14

Viep [(Tﬂg * Tpier - Pp)'ng 83+ 52'83)] - 373521

- 3
Volm e of Earth = Vearth = Viop~ Veone = 2623.2-

Rock Anchored Pad and Pier Design Page 3.3-5




C=NT=K Subject FOUNDATION ANALYSTS
e = 77-i EEI Monopine

A g m,m'om LD Location: Greenwich, CT
Beanimul, O 005 F 20N ARH RLAY
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 2/6/15 Job No. 14067.062

Resisting Forces:

Resisting Rock Force = W rack= Vrook Yrock = 628.1-kips
Resisting Earth Force = Wearth = Yearth Yearth = 352.9-Kips

Resisting Concrete Force = W eanc = 136.8-kips
Total Resisting Force = Wiotal = Wrock + Wearth + Wone + Axial = 1153.8 kips

Foundation Uplift Check:

Check Pemendicular to Foundation = o
Uplift Force = Upllﬁperp = W—ﬂg = 418.9-kips
2
Factor of Safety = Wiatal
Upliftperp
Wiotal
Uplift_Perp_Check := iff ———— > 2.0,"OK","Overstressed"
Upllftperp

[Uplift_Perp_Check = "OK" |

Check @ 45 Degree Angle to Foundaion =

. oM .
Uplift Force = Up“ﬁDiag = (\/_Z—Lﬁg) = 296.2-kips
2
Factor of Safety = Wiotal 2.90
Upliftpiag

Wiotal
Uplift_Diag_Check = iff ——— > 2.0,"OK", "Overstressed"
Uplifinjag

|Uplift_Diag_Check = "OK" |

Rock Bearing Capacity Check:

, (Axial N Wconc) N ("anchor'-o"kanchor) oM
Bearing Force = e ol Wil ¥ 3
ftg™ftg Wig ]
6

MaxBearing = 12.84-ksf

MaxBearing
—— =0.64

s

Rock_Bearing_Check ;= i

.{ MaxBearing
———— < 1.00,"OK", "Overstressed"

[Rock_Bearing_Check = "OK" |

Rock Anchored Pad and Pier Design Page 3.3-6



SITE NAME | RN ;S?RRM.E,RR:E“' [ECP-CELL¥
LATITUDE | 41-00-1823N ~ | [LONGITUDE

NOTE: Please Order Appropriate RET Cables. Replace existing antennas
with RET capable models, Adjust azimuths and antenna tiits as needed, Legss]

SAVE BUTTON

for 2nd Fiber Line, PCS RRH's. and 700 diplaxars. |STRUCTURE TYPE

700 LTE - Current Conlig ALPHA BETA

EQUIPMENT TYPE ALU 700 MHz TRDU ALU 700 MHz TRDU ALU 700 MHz TRDU
ANTENNA TYPE SLXW5514 SLXW5514 SLXW5514
QTY OF ANTENNAS PER FAGE 1 1 1
ORIENTATION (DEG) 340 70 230
DOWNTILT { ELEC + MECH ) 0 Elec + 4 Mech 0 Eiec + 0 Mech 0 Elec + 6 Mech
RAD CTR (FT AGL) 57 57 57

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

RRH - QTY/MODEL

[SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX

700 LTE - Future Config ALPHA BETA GAMMA
EQUIPMENT TYPE ALU 700 MHz TRDU ALU 700 MHz TRDU ALU 700 MHz TRDU
ANTENNA TYPE Kathrein 800 10734V01 Kathrein 800 10734V01 Kathrein 800 10734V01
QTY OF ANTENNAS PER FACE 1 1 1
(ORIENTATION (DEG) 340 60 230

IDOWN TILT [ ELEC + MECH ) 2 Elec » 0 Mech 0 Elec + 0 Mech 6 Elec + 0 Mech
RAD CIR (FT AGL) 57 57 57

TMA - QTY / MODEL |

DIPLEXER - QTY / MODEL | CBC78-DF 2= CBC78-DF Z CBC78-DF
MCPA BRICKS (OTY)

RRH - QTY/MODEL I T I
[SECTOR DISTRIBUTION BOX | | |

MAIN DISTRIBUTION BOX |

1900 PCS - Currant Config ALPHA BETA GAMMA
EQUIPMENT TYPE PCS Modcell 4.0 PCS Modcell 4.0 PCS Modcell 4.0
ANTENNA TYPE BXA-171063-12BF-EDIN-0 BXA-171063-12BF-EDIN-0 BXA-171063-12BF-EDIN-0
(GTY.OF ANTENNAS PER FAGE 1 1 1
[ORIENTATION (DEG) 340 30 230

DOWN TILT ( ELEC + MECH } 0 Elec + 0 Mech 0 Elec + 0 Mech 0 Elec + 0 Mech
RAD CTR (FT AGL) 57 57 57

TMA - QTY / MODEL [ I |

DIPLEXER - QTY / MODEL | | |

1900 PCS - Future Conlig ALPHA BETA GAMMA

EQUIPMENT TYPE

ALU 1900 MHz RRH

ALU 1800 MHz RRH

ALU 1800 MHz RRH

HBXX-6516DS-A2M

ANTENNA TYPE HBXX-6516DS-A2M HBXX-6516DS-A2M
[QTY OF ANTENNAS PER FACE 1 1 1
DRIENTATION (DEG) 340 80 230
DOWN TILT { ELEC + MECH | 2 Elec + 0 Mech 2 Elec + 0 Mech ~ 2Elec + 0 Mech
RADCTR (FTAGL) 57 57 57

TMA - QTY / MODEL

[

DIPLEXER - QTY / MODEL

RRH - QTY/MODEL

1 | ALURH_2X60-AWS

ALU RH_2X60-AWS

ALU RH_2X60-AWS

SECTOR DISTRIBUTION BOX

1]
|

MAIN DISTRIBUTION BOX 1 [ DB-T1-62-8AB-0Z

2100 LTE - Current Config ALPHA BETA GAMMA
EQUIPMENT TYPE ALU 2100 MHz RRH ALU 2100 MHz RRH ALU 2100 MHz RRH
ANTENNA TYPE BXA-171063-12BF-EDIN-0 BXA-171063-12BF-EDIN-O BXA-171063-12BF-EDIN-0
QTY OF ANTENNAS PER FAGE 1 1 1
ORIENTATION (DEG) 340 80 230

DOWN TILT { ELEC + MECH } 0 Eles = 0 Mech 0 Elec + 0 Mech 0 Elcc + C Mech
RAD CTR (FT AGL) 57 57 57

TMA - QTY / MODEL

DIFLEXER - QTY./ MODEL

RRH - QTY/MODEL 1| ALURH_2X40-AWS | 1 ALU RH_2X40-AWS. 1 ALU RH_2X40-AWS
[SECTOR DISTRIBUTION BOX

MATN DISTRIBUTION BOX T I DB-T1-6Z-8AB-0Z

2100 LTE - Curront Config ALPHA BETA GAMMA
EQUIPMENT TYPE ALU 2100 MHz RRH ALU 2100 MHz RRH ALU 2100 MHz RRH
ANTENNA TYPE HBXX-6516DS-A2M HBXX-6516DS-A2M HBXX-6516DS-AZM
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION (DEG) 340 60 230
DOWNTILT { ELEC + MECH } 2 Elec + 0 Mech 2 Elec + 0 Mech 2 Elec + 0 Mech
[RAD CTR (FT AGL) 57 57 57

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

RRH - QTY/MODEL 1| ALURH_2X40-AWS | 1 ALU RH_2X40-AWS 1 ALU RH_2X40-AWS
SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX 1 I DB-11-62-8AB-0Z

[850 Celtular - No Change ALPHA BETA GAMMA
EQUIPMENT TYPE Cellular Modcell 4.0HD Cellutar Modceli 4.0HD Cellular Medcell 4.0HD
ANTENNA TYPE LPA-80063/6CF LFA-B0063/6CF LPA-BO0G3/6CF
QTY OF ANTENNAS PER FAGE 2 2 2
[ORIENTATION (DEG) 340 80 730

DOWN TILT ( ELEC + MECH ) 0 Elec + 2 Mech 0 Elec + 2 Mech 0 Elec + 2 Mech
RAD CTR (FT AGL) 57 57 57

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

DIPLEXER KIT - QTY / MODEL

MCPA BRICKS (QTY)




NUMBER OF CABLE'S NEEDED [ESTIMATED CABLE LENGTH

MAINLINE SIZE 1 5/8" lTOTAL # OF M_.ATNLINES 18 |MAINLINE ;FT!
JUMPER SIZE 1/2" |TOTAL # OF TOP JUMPERS 18 |TOP JUMPER (FT) 12
[Equipment Cable Ordering MAIN CABLE ] 18 |+ 0 |TOPJUMPER#| 18 | + - 0
|FIBER LINE SIZE | 15/8" |TOTAL # OF FIBER LINES 1 |FIBER LINE MODEL # HB158-1-08U8-58J18
JUMPER SIZE | 5/8" |TOTAL # OF TOP JUMPERS 3 |TOP JUMPER MODEL # HB058-1-08U1-51J18
Fiber Cable Ordering = FIBER CABLE # 1 |TOP JUMPER # 3
TX | RX FREQUENCIES TX POWER OUTPUT
Cellular A-Band PCS F-Band 700 Mhz C - HCellular (Watts) 20
TX - 869-880,890-881.5 MHz TX - 1870-1875 TX - 746-757 |PCS (Walts) 16
__&X__- 824-835,845-846.5 MHz RX-1890-1895 RX - 776-787 |LTE (Watts) 40
ALPHA BETA GANMA
Ant Freqg Func. Calor Code | Ant. Freq Func. Color Code Ant, Freq Func. Calor Code
Al 800 | Tx1/Rx0 | RED AT 800 TXURX0 BLUE A3 500 TX3IRA0 GREEN
AZ | 1900 | TxXW/Rx0 | RED/ A8 | 1900 TX2ZIRX0 BLUE/ WHITE | A14 1900 | Tx3/Rx0 GREEN/WHITE
A3 | 700 | TxURx0 | RED/ 79 700 Tx2/Rx0 _ |BLUES ORANGE| A15 700 e GREENORANGE
A% 700 | Tx4/Rx1 | RED/RED! | A10 | 700 TXEIRXT BLUE/BLUE/ | A6 700 TX6IRX1 GREEN/GREEN/ ORANGE
ORANGE ORANGE
A5 | 1900 | Tx3/Rx1 | RED/IREDY | A1 | 1900 TXBIRXT BLUE/BLUES | A17 1900 | Txemxd ~ GREEN/GREEN/ WHITE
WHITE WHITE
A6 | B00 | Txa/Rx1 | RED/RED | A1z | 800 TXEIRXT BLUE/BLUE | A18 800 TXOIRXT GREEN/GREEN |
F1-A | 1700 | TWRx RED/ F1-8 | 1700 TXRX BLUE/BROWN | FI-C 1700 THRX GREEN/BROWN
F1-D | 1700 | TWRx | REDIRED] | FI-.E | 1700 TRX BLUEBLUE/BR | FIF 1700 TRX GREEN/GREEN/BROWN
RF ENGINEER RF MANAGER INITIALS DATE
Prepared By: Ryan Ulanday F{cban Hessalbach RU 1/29/2015

Site Configuration




KATHR Ell n 700 MHz Single Band 4', 65 Degree Antenna

SCALA DIVISION

Kathrein’s X-polarized antennas are designed for use in digital
polarization diversity systems.

* X-polarized (+45° and -45°).

e UV resistant fiberglass radomes.

* Wideband vector dipole technology.

* DC Grounded metallic parts for impulse suppression.

¢ RET motor housed inside the radome and field replaceable.

General specifications:

Frequency range 698-894 MHz

VSWR <1.5:1

Impedance 50 ohms

Intermodulation (2x20w) IM3: <-150 dBc

Polarization +45° and -45°

Maximum input power 500 watts per input (at 50°C)

Connector 2 x 7-16 DIN female (long neck)
(bottom mounted)

Isolation >30 dB

Electrical downtilt 0-16 degrees (continuously adjustable)

See reverse for order information.

Specifications: 698-806 MHz 824-894 MHz
Gain 14.2 dBi 14.8 dBi
Front-to-back ratio >30 dB (co-polar) >30 dB (co-polar)
32 dB (average) 33 dB (average)
+45° and -45° polarization 68° (half-power) 65° (half-power)
harizontal beamwidth
+45° and -45° polarization 16° (half-power) 14.8° (half-power)
vertical beamwidth
Min. sidelobe suppression for 0° 8° 16°T 0° 8° 16°T
first sidelobe above main beam 16 17 17 dB 18 17 16dB
average 19 20 20dB 25 23 23dB
Cross polar ratio
Main direction 0° 24 dB (typical) 23 dB (typical) -
Sector +60° >10 dB, Average: 15 dB >10 dB, Average: 16 dB
IRT specifications:
Logical interface ex factory’ AISG 1.1
Protocols AISG 1.1 and 3GPP/AISG 2.0 compliant
Hardware interface? 2 x 8 pin connector acc. [EC 60130-9;

according to AISG:
— IRT in (male): Control / Daisy chain in
— IRT in (female): Daisy chain out

Power supply 10-30V
Power consumption <1 watt (standby)
<8.5 watts (motor activated)
Adjustment time (full range) 40 sec.
Adjustment cycles >50,000
Certification FCC 15.107 Class B Computing Devices

Leud-Free
11219-A Mar 15, 2011
936.4130

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA)

800 10734

RET

Horizontal pattern
+45°- polarization
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Vertical pattern
+45°- polarization
0°-16° electrical downtilt

" The protocol of the logical interface can be switched
from AISG 1.1 to 3GPP/AISG 2.0 and vice versa with a
vendor specific command. Start-up operation of the RCU
86010149 is possible in an RET system supporting AISG
1.1 or supporting 3GPP/AISG 2.0 after performing a layer 2
reset before address assignment. The protocol can also be
changed as foliows: AISG 1.1 to 3GPP: Enter "3GPP" into
the additional data filed "Installer’s ID" and perform a layer 7
reset or a power reset. 3GPP to AISG 1.1; Enter "AISG 1° into
the additional datafield "Installer's ID" and perform a layer 2
resel or a power resel. Afler switching the protocol any other
Information can be entered into the “Installer’s ID" field.

2 The tightning torque for fixing the connector mustbe 0.5— 1.0
Nm (‘hand-tightened’). The connector should be tightened
by hand only!

AISG "

Antenna Interface Standarde Group

Phone: (541) 779-6500 Fax: (541) 779-3991

Email: communications @kathrein.com Internet: www.kathrein-scala.com



Mounting Brackets

for use with 2-point mount antennas
Mast dia. 2-4.5 inches (50-115 mm)

Weight: 4 Ib (1.8 kg)

Mechanical Tilt Brackets
for use with 2-point mount antennas

Weight: 7.4 Ib (3.7 kg)
(Model 850 10013)

Mechanical specifications:

800 10734
700 MHz Single Band 4', 65 Degree Antenna

RET

Weight 24.3 1b (11 kg) 28.7 Ib (13 kg) clamps included
Dimensions HxWxD  58.3 x11.9x 3.9 inches (1355 x 303 x 99 mm)
Wind load at 93 mph (150kph)

Front/Side/Rear 140 Ibf / 45 1bf / 160 Ibf

Mounting category

(820 N) / (200 N) / (710 N)
M (Medium)

Wind survival rating*

150 mph (240 kph)

Shipping dimensions

56.3 x 12.4 x 4.5 inches (1430 x 315 x 115 mm)

Shipping weight

33.11b (15 kg)

Mounting bracket

2-point hot-dip galvanized with stainless steel
hardware for 2 to 4.5 inch (50 to 115 mm) OD masts.

Order Information:

2.625 inches + 0.125

—’l heamm¢4)
[[e =1\

h

56.9 inches
(1446 mm)
| 55.4 inches
/ (1406 mm)
KATHREIN 860 10149 53.3 inches
Tested To Comply (1 355 mm)
C  with FCC Standards
This device complies wilh parl 15 of the FCC Rules.
Operalion is subjecl to lhe following lwo conditions:
{1) This device may nol cause harmful interference,
and (2) lhis de;ice ml:s;accepl fr:‘yl interference v
ived, including inlerference thal may cause L |
unaosiret operalion, i R =0 ¥ !
Note: Refer to part number
860 10149 for the 3.9 inches
specifications of the (99 mm)
remote control actuator. - y
3
|
11.9 inches
(303 mm)
IRT 698-894 698-894
in out +45° —45°
Q. A _e
8pin  Bpin 7-16 7-16

male female

*Mechanical design is based on environmental conditions
as stipulated in TIA-222-G-2 (December 2009) and/or

Model Description

800 10734 Antenna with mounting bracket
0°-16° electrical downtilt

80010734 K Antenna with Antenna with

mounting bracket and mechanical tilt bracket

0°—16° electrical downtilt

ETS 300 019-1-4 which include the static mechanical
load imposed on an antenna by wind at maximum
velocity. See the Engineering Section of the catalog for
further details.

All specifications are subject to change without notice. The latest specifications are available at www.kathrein-scala.com.

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax: (541) 779-3991

Email: communications @kathrein.com

Internet: www.kathrein-scala.com



Product Specifications

Electrical Specifications

HBXX-0516DSVIM

COMMSCOPE’

POWERED BY "l

ANDREW.

Andrew® Quad Port Teletilt® Antenna, 1710-2180 MHz, 65° horizontal beamwidth, RET

compatible

¢ Fach DualPol® array can be independently adjusted for greater flexibility

« Excellent gain, VSWR, front-to-back ratio, and PIM specifications for robust network

performance

» Ideal choice for site collocations and tough zoning restrictions

o Great solution to maximize network coverage and capacity

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain, dBi 17.7 18.0 18.0
Beamwidth, Horizontal, degrees 67 66 64
Beamwidth, Vertical, degrees 7.5 7.0 6.6
Beam Tilt, degrees 0-10 0-10 0-10
USLS, dB 18 18 18
Front-to-Back Ratio at 180°, dB 30 30 30
CPR at Boresight, dB 22 22 21
CPR at Sector, dB 8 9 9
Isolation, dB 30 30 30
VSWR | Return Loss, dB 1.4 15.6 1.4 | 15.6 1.4 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153
Input Power per Port, maximum, watts 350 350 350
Polarization +45° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain by all Beam Tilts, average, dBi 17.2 17.2 17.5
Gain by all Beam Tilts Tolerance, dB +0.3 +0.3 +0.5
0°]17.0 0°|17.1 0°]17.4
Gain by Beam Tilt, average, dBi 5°17.3 °j17.4 5°)17.7
10°]17.0 10° | 17.0 10 ° | 17.2
Beamwidth, Horizontal Tolerance, degrees 2.7 +2.3 +3.5
Beamwidth, Vertical Tolerance, degrees +0.5 +0.4 +0.4
USLS, dB 18 19 19
Front-to-Back Total Power at 180° £ 30°, dB 26 26 26
CPR at Boresight, dB 22 22 22
CPR at Sector, dB 9 9 9

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

General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® quad

Band Single band

Brand DualPol® | Teletilt®

Operating Frequency Band 1710 - 2180 MHz

page 1 of 2

©2014 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered trademarks, respecively, of CommScope.
December 18, 2014

All specifications are subject to change without nolice. See www.commscope.com for the most current information, Revised: December 5, 2014



Product Specifications COMMSCGPE

! | I
HBXX-6516DSVIM | POWEREDEY | R DREW.

Mechanical Specifications

Color Light gray

Lightning Protection dc Ground

Radiator Material Low loss circuit board

Radome Material PVC, UV resistant

RF Connector Interface 7-16 DIN Female

RF Connector Location Bottom

RF Connector Quantity, total 4

Wind Loading, maximum 419.0 N @ 150 km/h
94.2 Ibf @ 150 km/h

Wind Speed, maximum 241.0 km/h | 149.8 mph

Dimensions

Depth 166.0 mm | 6.5in

Length 1294.0 mm | 50.9in

Width 305.0mm | 12.0in

Net Weight 13.9kg | 30.61b

Remote Electrical Tilt (RET) Information

Mode!l with Factory Installed AISG 1.1 Actuator HBXX-6516DS-R2M
Model with Factory Installed AISG 2.0 Actuator HBXX-6516DS-A2M
RET System Teletilt®

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

China RoHS S1)/T 11364-2006  Above Maximum Concentration Value (MCV)

1S© 9601:2008 Designed, manufactured and/or-distributed under this quality management system . =

@

Included Products

600899A-2 — Downtilt Mounting Kit for 2.4 - 4,5 in (60 - 115 mm) OD round members. Kit contains one scissor top bracket
set and one bottom bracket set.

©2014 CommScope, Inc. All rights reserved. All irademarks idenlified by ® or ™ are registered rademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: December 5, 2014 December 18, 2014



Product Specifications

Electrical Specifications

dc Pass-through
3rd Order IMD Test Method
3rd Order IMD, maximum

Isolation Between Paths, minimum

Lightning Surge Current

Lightning Surge Current Waveform

Return Loss, minimum
Return Loss, typical

CBC/8-DF

Crossband Coupler, 698-787 MHz/Cellular

Band 1 | Band 2
Two +43 dBm carriers
-110 dBm

50.0 dB

10 kA

8/20 waveform
22.00dB

24.00 dB

Spurious Signals/2nd Order Harmonics, minimum 40 dB
Spurious Signals/3rd Order Harmonics, minimum 30 dB

Electrical Specifications (Branch 1)

Operating Frequency Band 698 - 787 MHz
Insertion Loss, maximum 0.25 dB
Output Power, maximum composite 500w

Peak Power 5 kw

Total Group Delay, maximum 25 ns
Electrical Specifications (Branch 2)

Operating Frequency Band 824 - 894 MHz
Insertion Loss, maximum 0.25dB
Output Power, maximum composite 500w

Peak Power 5 kW

Total Group Delay, maximum 25 ns

COMMSCOPE

POWERED BY "‘A,::DRIW. _

©2015 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered frademarks, respeciively, of CommScope.
Al specifications are subject to change without nofice. See www.commscope.com for the mos! current information. Revised: December 15, page 10of 3

2014
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Product Specifications

COMMSCOPE’

CBC78DF POWERED Y | “FRp
Block Diagram
DC/AISG BYPASS
698-787MHz i /_\
11
698-787MHz
Lightning proteclion
Lightning protection I |— COMMON
F
824-884MHz 824-834MHz
DC/AISG BYPASS
Lightning protection

General Specifications
Product Type Diplexer
Application Indoor | Outdoor
Includes Mounting hardware
Mechanical Specifications
Color Gray
Connector Interface 7-16 DIN Female
Connector Interface Style' - Long neck
Ground Screw Diameter 0.25in
Environmental Specifications
Ingress Protection Test Method IEC 60529:2001, IP67
Operating Temperature -40 °C to +65 °C (-40 °F to +149 °F)
Relative Humidity 5%-100%
Dimensions
Depth 66.5mm | 2.6in
Height 20000 mm | 7.9in
Volume 20L
Width 150.0 mm | 5.9in
Weight, without mounting hardware 3.0kg | 6.61b
©2015 CommScope, Inc. All rights reserved. All frademarks identified by ® or ™ are registered tradematks, respectively, of CommScope.
All specifications are subject o change without nolice. See www.commscope.com for the most current information. Revised: December 15, page 2 of 3
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