STATE OF CONNECTICUT
CONNECTICUT SITING COUNCIL

IN RE:
A PETITION OF CELLCO PARTNERSHIP : SUB-PETITION NO. 1133
D/B/A VERIZON WIRELESS FOR A ] 330 POKORNY ROAD

DECLARATORY RULING FOR : HADDAM, CT
APPROVAL OF AN ELIGIBLE FACILITY :

REQUEST FOR MODIFICATIONS TO AN

EXISTING TELECOMMUNICATIONS

TOWER AT 330 POKORNY ROAD, :

HADDAM, CONNECTICUT ! SEPTEMBER 9, 2016

SUB-PETITION FOR DECLARATORY RULING:
ELIGIBLE FACILITIES REQUEST FOR MODIFICATIONS
THAT WILL NOT SUBSTANTIALLY CHANGE THE
PHYSICAL DIMENSIONS OF AN EXISTING TOWER

1. Introduction

Pursuant to Section 6409(a) of the Middle Class Tax Relief and Job Creation Act of
2012, codified at 47 U.S.C. § 1455(a) (“Section 6409(a)”) and the October 21, 2014 Report and
Order (FCC-14-153) issued by the Federal Communications Commission (“FCC”) (the “FCC
Order”), Cellco Partnership d/b/a Verizon Wireless (“Cellco”) hereby petitions the Connecticut
Siting Council (the “Council”) for a declaratory ruling (“Sub-Petition”) that the proposed
modifications to an existing Eversource tower at 330 Pokorny Road in Haddam, Connecticut
constitutes an Eligible Facilities Request (“EFR”) under the FCC Order. Cellco has designated
this site as its “Higganum South Facility”.

II. Factual Background

Eversource maintains a 280-foot self-supporting lattice tower on a 3.7-acre parcel at 330
Pokorny Road in Haddam, Connecticut (the “Property”). See Attachment 1 — Site Vicinity Map
and Site Schematic (Aerial Photograph). The existing tower is shared by Eversource, along with
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municipal and private communications providers at various levels on the tower. The tower is
also shared by Sprint, with antennas at the 155-foot level and T-Mobile, with antennas at the
164.5-foot level. Equipment associated with all of the antennas is located near the base of the
tower within a fenced compound area.

111. Proposed Higganum South Facility

Cellco intends to install a total of twelve (12) antennas and nine (9) remote radio heads
(“RRHs”) on the Eversource tower at a height of 145 feet above ground level (“AGL”). Cellco
will also install a 12” x 26 steel platform with a roof canopy to support its equipment cabinets,
battery back-up system and a 15 kW propane-fueled generator. A 1,000 gallon propane tank will
be installed adjacent to Cellco’s equipment platform adjacent to an existing 1,000 gallon propane
tank owned by Eversource. Power and telephone service will extend from the existing utility
backboard at the tower site. I;roj ect Plans for the Higganum South Facility are included in
Attachment 2. Specifications for Cellco’s antennas, RRHs and generator are included in
Attachment 3. A Structural Analysis Report confirming that the tower can accommodate
Cellco’s proposed modifications is included in Attachment 4.

Iv. Discussion

A. The Proposed Modification Will Not Cause a Substantial Change to the Physical
Dimensions of the Existing Tower or Base Station

Section 6409(a) provides, in relevant part, that “a State or local government may not
deny, and shall approve, any eligible facilities request for a modification of an existing wireless
tower or base station that does not substantially change the physical dimensions of such tower or
base station.” Pursuant to the FCC Order, the proposed modification does not substantially

change the physical dimensions of the tower or base station if the following criteria are satisfied.



1. The proposed modified facility will not increase the height of the tower by
more than ten (10) percent or by the height of one additional antenna array with separation from
the nearest existing antenna not to exceed twenty (20) feet, whichever is greater. Cellco
proposes to install antennas and RRHs at 145 feet AGL on the existing 280-foot tower.

On The proposed facility will not protrude from the edge of the structure more
than six (6) feet. The proposed antennas and RRHs will protrude approximately 4’-7” from the
face of the tower.

3. The proposed facility does not involve installation of more than the
standard number of new equipment cabinets for the technology involved, but not to exceed four
cabinets. Cellco intends to install three (3) equipment cabinets to house its radio equipment.

4, The proposed facility does not entail any excavation or deployment
outside the current site of the base station. All of Cellco’s site improvements including the
installation of the proposed pfopane tank will remain within the limits of the Property.

3\ The proposed facility does not defeat the existing concealment elements of
the base station. None of the existing antennas on the Eversource tower are concealed in any
fashion. Likewise, Cellco’s antennas and related equipment will not be concealed.

6. The pr;)posed facility complies with conditions associated with the prior
approval of construction or modification of the base station. Cellco is not aware of any
conditions associated with the original Eversource tower approval that conflict with Cellco’s
proposed shared use. Cellco"s proposed facility modifications are consistent with other similar
antenna installations on the tower. A search of the Town records indicate that the tower was

constructed by CL&P in 1970 without any local land use approvals from the Town.



B. FCC Compliance

Operation of Cellco’s small cell facility antennas will not increase the radio frequency
(“RF”) emissions at the Eversource tower site to a level at or above the FCC Safety standard. A
cumulative General Power Density table, including Cellco’s proposed antennas is included in
Attachment 5.

Cs Notice to the Town. Property Owner and Abutting Landowners

On September 9, 2016, a copy of this Sub-Petition was sent to the Haddam First
Selectman Lizz Milardo and Eversource, the owner of the Property and the tower. Copies of the
letters sent to Ms. Milardo and Eversource are included in Attachment 6. A copy of this Sub-
Petition was also sent to each-owner of land that abuts the Property. A sample abutter’s cover
letter and the list of those abutting landowners who were sent notice and a copy of the Sub-
Petition is included in Attachment 7.

V. Conclusion

Based on the information provided above, Cellco respectfully submits that the proposed
modification of the existing base station at the Property constitutes an “eligible facilities request”
under Section 6409(a) and the FCC Order.

Respectfully submitted,

CELLCO PARTNERSHIP d/b/a VERIZON
WIRELESS

By / AA/}%’M;

kenneth C. Baldwin, Esq.
Robinson & Cole LLP

280 Trumbull Street
Hartford, CT 06103-3597
(860) 275-8200

[ts Attorneys
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Existing 280" Self-Support Tower within Proposed Verizon Wireless
Existing Telecommunications Compound (by others) 12' x 26' Equipment Lease Area
Proposed Verzion Wireless Antennas to be
Mounted at a Centerline Height of +/-145' AGL
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Access Easment Along
Existing Access Drive
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WIRELESS COMMUNICATIONS FACILITY

HADDAM, CONN

HIGGANUM SOUTH CT
330 POKORNY ROAD

=—CTICUT

R
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SITE DIRECTIONS
FROM: 99 EAST RIVER DRVE TO: 330 POKORNY ROAD

EAST HARTFORD, CONNECTICUT HADDAM, CONNECTICUT
1. GET ON CT-15 5/US-5 S 1.5 Ml
2. HEAD SOUTHWEST ON E RVER DR TOWARD PITKIN ST 0.9 Ml
3. CONTINUE ONTO E RIVER DRIVE EXTENSION 0.3 M
4. TURN RIGHT TO MERGE ONTO CT—15 S/US—5 S TOWARD NEW HAVEM/INTERSTATE 91 S 0.2 Ml
5. FOLLOW —91 S AND CT—9 S TO YOUR DESTINATION IN HADOAM. TAKE EXIT 9 FROM CT-9 S 23.9 Ml
6. MERGE ONTO CT-15 S/US-5 § 0.8 Ml
7. TAKE EXIT 86 TO MERGE ONTO 1-91 S TOWARD NEW HAVEN/NEW YORK CITY 8.9 M
8. USE THE LEFT LANE TO TAKE EXIT 22S TO MERGE ONTO CT—-9 S TOWARD MIDDLETOWN/OLD SAYBROOK  13.9 MI
9. TAKE EXIT 9 FOR CT—81 TOWARD KILLINGWORTH/CUNTON 0.2 Ml
10. DRVE TO POKORNY RD 2.2 Ml
11. TURN RIGHT ONTO CT—81 S/KILLINGWORTH RD 0.7 Ml
12, TURN RIGHT ONTO POKORNY RD 1.4 M
GENERAL NOTES

1. PROPOSED ANTENNA LOCATIONS AND HEIGHTS PROVIDED BY CELLCO PARTNERSHIP.

PROJECT SCOPE

1. THE PROPOSED SCOPE OF WORK GENERALLY INCLUDES THE INSTALLATION OF (3) SECTORS WITH (4) ANTENNAS
EACH, F?E .?OVE%]R'AL OF (12) ANTENNAS, ASSOCIATED CABLES AND APPURTENANCES MOUNTED TO EXISTING
MONOPOI 8

2. PROPOSED CELLCO PARTNERSHIP EQUIPMENT CABINETS AND BACKUP POWER GENERATOR TO BE INSTALLED ATOP
FEOPOSED STEELNSRATING PLATFORM ATOP CONC. PIERS W/ STAND ALONE ROOF CANOPY WITHIN EXISTING
NCED COMPOUND.

3. POWER AND TELCO UTILITIES DEPICTED HEREIN ARE TENTATIVE. FINAL ROUTING TO BE DETERMINED DURING THE
CONSTRUCTION DOCUMENT PHASE OF PROJECT.

4. THE PROPOSED WIRELESS FACILITY INSTALLATION WILL BE DESIGNED IN ACCORDANCE WITH THE 2003
INTERNATIONAL BUILDING CODE AS MODIFIED BY THE 2009 CONNECTICUT SUPPLEMENT.

scalEt-1000 |O
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REV. | DATE  [DRAWN BY| CHK'D BY| DESCRIFTION

PROFESSIONAL ENGIEIR STAL

v

verizon

PROJECT SUMMARY

SITE NAME: HIGGANUM SOUTH CT

SITE ADDRESS: 330 POKORNY ROAD
HADDAM, CONNECTICUT

LESSEE/TENANT: CELLCO PARTNERSHIP

d.b.a. VERIZON WIRELESS
99 EAST RVER DRIVE
EAST HARTFORD, CT 06108

VERIZON SITE ACQUISITION CONTACT:  DOUG TALMADGE
CELLCO PARTNERSHIP
(860) 549-6116

LEGAL/REGULATORY COUNSEL: KENNETH C. BALDWIN, ESQ.
ROBINSON & COLE

(860) 257-8345

TOWER COORDINATES: LATITUDE: 41'-26'-36.95"N
LONGITUDE: 72 -33'-58,63"W
GROUND ELEVATION: +656.5° AM.S.L

COORDINATES REFERENCED FROM CT
SITING COUNCIL WEB LOG.
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EXISTING COMPOUND
TRANSFORMER & UTILITY
SERVICE BACKBOARD

3 PROPOSED CELLCO PARTNERSHIP
UTILTY EASEMENT TO ROUTE POWER
f AND TELCO UNDERGROUND FROM
EXISTING COMPOUND UTILITY
BACKBOARD TO PROPOSED EQUIPMENT.
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PROPOSED CELLCO PARTNERSHIP
ACCESS EASEMENT ALONG EXISTING
ACCESS DRIVE FROM POKORNY
ROAD TO COMPOUND ACCESS GATE.

=
>
EXISTING EVERSOURCE
ANTENNA CABLE ICE BRIDGE l\

EXISTING EVERSOURLE F
EQUIPMENT SHELTER H

+
> g —=R =N — K

—/_/'/”/— K
EXISTING 7' TALL

CHAINLINK FENCE
WITH BARBED WIRE

EXISTING EVERSOURCE 1000
GALLON PROPANE TANK

17\ PARTIAL COMPOUND PLAN

PROPOSED CELLCO PARTNERSHIP f N}O;,A
SECTOR

PANEL ANTENNA, TYP. OF 4 PER
SECTOR FOR A TOTAL OF 12,

PROPOSED CELLCO PARTNERSHIP
RRH, TYP. OF 3 PER SECTOR
FOR A TOTAL OF 9.

PROPOSED CELLCO PARTNERSHIP HEAVY
DUTY V—FRAME, TYP. OF 3 TOTAL

EXISTING EVERSOURCE +280" TALL
SEL—SUPPORTING LATTICE TOWER

PROPOSED CELL ANTENNA

MODEL: LNX—-85130S—A1M (DIMS: 72.9"L x 11.9°W x 7.17D)
PROPOSED PCS ANTENNA

MODEL: HBXX—8517DS—A2M (DIMS: 72.9°L x 12.0"W x 6.5°D)
PROPOSED LTE ANTENNA

MODEL: LNX-85130S~A1M (DIMS: 72.9"L x 11.9°W x 7.17D)
PROPOSED AWS ANTENNA

MODEL: HBXX—~8517DS—A2M (DIMS: 72.9°L x 12.0°W x 6.5°D)

RRH/DISTRIBUTION BOX MOUNTING NOTE

€ PROPOSED CELLCO PARTNERSHIP ANTENNAS & | ¢ AWS RRH MODEL: ALU RRH2xB0-AWS
EL 145-0°% ATH. (DIMS: 36.7°L x 10.6"W x 5.8"0) (TYP. OF 1 PER SECTOR}

e LTE RRH MODEL: ALU RRH2x60—"

270° (DS 21,0 % 120W x 8.0°D) (IYP. OF 1 PER SECTOR)
B e 1 1 ! 7 « PCS RRH MODEL: ALl RRH2460-PCS

— = : (DIMS: 21.5°L x 12.0°W x 7.4°D) (TYP. OF 1 PER SECTOR)

J 40 | 40 | 4o | « MAN DISTRIBUTION BOX MODEL: DB-T1-6Z-8AB-0Z

(OIMS: 24'L x 24°W x 10°D) (TYP. OF 2).
ANTENNAS, RRta AND MAN DISTEUTION BOXES MOUNTED To
OFILE ANTENNA MOUNTING PLATFO MELY.
PLAN mue ELEVATION LOW PROFI

R f o A — — X— X
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TYP. ANTENNA MOUNTING CONFIGURATION
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EXISTING ANTENNAS (BY OTHERS), TYP

gxlanq SPRIN[ ANTENL\IAS _ B ¢

___§ PROPOSED CELLCO PARTNERSHIP ANTENNAS
EL £145'-0" ATH. ¢
PROPOSED CELLCO PARTNERSHIP

PANEL ANTENNAS AND APPURTENANCES.

REFER TO DETAL 3/C-2

.- EAISTING SPRINT NEXTEL
30°x30" FENCED LEASE AREA

EXISTING SPRINT NEXTEL CONC
EQUIPMENT PAD w/ ICE CANOPY.

N —tx —

EXISTING 280" SELF—SUPPORTING LATTICE TOWER

EXISTING SPRINT NEXTEL PPC
CABINET ON UTILITY FRAME

— X — X

X

L PROPOSED CELLCO PARTMERSHIP
ANTENNA CABLE [CE BRIDGE.

- N —

PROPOSED CELLCO PARTNERSHIP
12°x26'+ STEEL GRATING EQUIPMENT
PLATFORM ATOP CONCRETE PIERS
WITH STAND—ALONE ROOF CANOPY.

PROPOSED CELLCO PARTNERSHIP
BOLLARD, TYP.

GRAPHIC SCALE

c-2 SCALE: 17 = 10
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1 Inch = 10 ft

PROPOSED CELLCO PARTNERSHIP
1000 GALLON PROPANE TANK ON
5°x18" CONCRETE PAD.

10" NO SPARK ZONE FROM
TANK FILLING PORT.

10" CLEAR FROM EDGE OF
TANK TO STRUCTURES, TYP.

GRAPHIC SCALE
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{203) 488-0580

{203) 488-8587 Fax

63-2 North Branford Road
Branford, CT 06405
www.CenfekEng.com
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Product Specitications COMMSCIPE

__/- , ' INX-6515DSVIM | INX-6515DSATM

Single Band Antenna, 698-896 MHz, 65° horizontal beamwidth, RET compatible

e Excellent choice to maximize both coverage and capacity in suburban and rural

= P = applications
L]
o ES ~ @ < e Fully compatible with Andrew remote electrical tilt system for greater OpEx savings
¥ -_@ ‘ N, e Exceptional horizontal pattern roll-off and strong front-to-back ratio

e Extended bandwidth allows one antenna to serve multiple frequency allocations
e Great solution to maximize network coverage and capacity

e The RF connectors are designed for IP67 rating and the radome for IP56 rating

Electrical Specifications

Frequency Band, MHz 698-806 806-896
Gain, dBi 16.7 17.6
Beamwidth, Horizontal, degrees 65 64
Beamwidth, Vertical, degrees 9.7 8.6
Beam Tilt, degrees 0-8 0-8
USLS (First Lobe), dB 17 17
Front-to-Back Ratio at 180°, dB 32 27
CPR at Boresight, dB 24 27
CPR at Sector, dB i5 13
Isolation, dB 30 30
VSWR | Return Loss, dB 1.4 | 15.6 1.4 | 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153
Input Power per Port, maximum, watts 400 400
Polarization +45° +45°
Impedance 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 698-806 806-896
Gain by all Beam Tilts, average, dBi 16.6 16.9
Gain by all Beam Tilts Tolerance, dB +0.4 +0.3
0°|16.6 0°|17.0
Gain by Beam Tilt, average, dBi 4°|16.6 4°117.0
8°|16.4 8°|16.8
Beamwidth, Horizontal Tolerance, degrees £1 +0.9
Beamwidth, Vertical Tolerance, degrees +0.6 £0.4
USLS, beampeak to 20° above beampeak, dB 18 18
Front-to-Back Total Power at 180° £ 30°, dB 25 23
CPR at Boresight, dB 24 27
CPR at Sector, dB 15 13

* 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 Type Sector

Band Single band

Brand DualPol®

Operating Frequency Band 698 - 896 MHz

©2016 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 3

All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: August 3, 2016 August 8, 2016



Product Specitications COMMSCIPE

INX6515DSVIM | LNX-6515DSATM
Performance Note Outdoor usage

Mechanical Specifications

Color Light gray

Lightning Protection dc Ground

Radiator Material Aluminum

Radome Material Fiberglass, UV resistant

RF Connector Interface 7-16 DIN Female

RF Connector Location Bottom

RF Connector Quantity, total 2

Wind Loading, frontal 878.0 N @ 150 km/h
197.4 |bf @ 150 km/h

Wwind Loading, lateral 273.0 N @ 150 km/h
61.4 Ibf @ 150 km/h

wind Loading, rear 1033.0 N @ 150 km/h
232.2 Ibf @ 150 km/h

Wind Speed, maximum 241 km/h | 150 mph

Dimensions

Depth 180.5mm | 7.1in

Length 2453.0 mm | 96.6in

Width 301.0mm | 11.9in

Net Weight, without mounting kit 19.8kg | 43.71b

Remote Electrical Tilt (RET) Information
Model with Factory Installed AISG 2.0 Actuator LNX-6515DS-A1M

Packed Dimensions

Depth 295.0mm | 11.6in
Length 2718.0 mm | 107.0in
Width 392,0mm | 15.4in
Shipping Weight 36.9kg | 81.41b

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

China RoHS SJ1/T 11364-2006 Above Maximum Concentration Value (MCV)

ISO 9001:2008 Designed, manufactured and/or distributed under this quality management system

Included Products
DB380-3 — Pipe Mounting Kit for 2.4 - 4.5 in (60 - 115 mm}) OD round members. Used for wide panel antennas. Includes

©2016 CommScope, Inc. Al rights reserved. All rademarks identified by ® or ™ are registered rademarks, respectively, of CommScope. page 2 of 3
Al specifications are subject lo change without notice. See www.commscope.com for the most current information. Revised: August 3, 2016 August 8, 2016



Product Specitications COMMSCIPE

(NX-6515DSVIM | LNX6515DSATM

three clamp sets.

DB5083D — Downtilt Mounting Kit for 2.4"-4,5" (60-115 mm) OD round members. Consists of two DB5083 heavy-duty,

galvanized steel downtilt mounting brackets. This kit is compatible with the DB380-3 pipe mount for panel antennas with
three mounting points.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2016 CommScope, Inc. All rights reserved. Al trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 3 of 3
Al specifications are subject fo change without nofice. See www.commscope.com for the most current information. Revised: August 3, 2016 August 8, 2016



Product Specitications COMMSCOPE'

{71 1 N 114'_3_-_ {7

Electrical Specifications

HBXX-6517DSVIM |  HBXX-6517DS-A2M

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

e Superior azimuth tracking and pattern symmetry with excellent passive intermodulation
suppression

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain, dBi 19.0 19.1 19.2
Beamwidth, Horizontal, degrees 67 66 65
Beamwldth, Vertical, degrees 5.0 4.7 4.4
Beam Tilt, degrees 0-6 0-6 0-6
USLS (First Lobe), dB 18 18 18
Front-to-Back Ratio at 180°, dB 30 30 30
CPR at Boresight, dB 21 22 21
CPR at Sector, dB 10 11 9
Isolation, dB 30 30 30
VSWR | Return Loss, dB 1.4 | 156 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
Galn by all Beam Tilts, average, dBI 18.5 18.6 18.8
Gain by all Beam Tilts Tolerance, dB +0.4 +0,3 +0.4
0°|18.4 0°|18.4 0°(18.7
Gain by Beam Tilt, average, dBi 3°]18.7 3°]18.7 3°]18.9
6°|18.4 6°]18.5 6°| 18.6
Beamwidth, Horizontal Tolerance, degrees +2.4 *1.7 2.9
Beamwidth, Vertical Tolerance, degrees +0.3 +0.3 +0.3
USLS, beampeak to 20° above beampeak, dB 18 19 19
Front-to-Back Total Power at 180° £ 30°, dB 25 26 26
CPR at Boresight, dB 22 23 22
CPR at Sector, dB 10 10 9

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

General Specifications

Antenna Brand

Antenna Type

Band

Brand

Operating Frequency Band

Andrew®
DualPol® quad
Single band
DualPol®

1710 - 2180 MHz

©2016 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respeclively, of CommScope. page 1 of 3
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Product Specitications

HBXX-6517DSVIM | HBXX-6517DSA2M

Performance Note

Mechanical Specifications

Color

Lightning Protection
Radiator Material
Radome Materlal

RF Connector Interface
RF Connector Location

RF Connector Quantity, total

Wind Loading, frontal
Wind Loadlng, lateral
Wind Loading, rear
Wind Speed, maximum

Depth
Length
Width

Net Weight, without mounting kit

Outdoor usage

Light gray

dc Ground

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

4

668.0 N @ 150 km/h
150.2 Ibf @ 150 km/h

175.0 N @ 150 km/h
39.3 Ibf @ 150 km/h

777.0 N @ 150 km/h
174.7 Ibf @ 150 km/h

241 km/h | 150 mph

166.0mm | 6.5in
1906.0 mm | 75.0in
305.0mm | 12.0in
18.5kg | 40.81b

Remote Electrical Tilt (RET) Information
Model with Factory Instailled AISG 2,0 Actuator HBXX-6517DS-A2M

Packed Dimensions

Depth

Length

Width

Shipping Weight

292.0mm | 11.5in
2036.0 mm | 80.2in
4020 mm | 15.8in
28.2kg | 62.21b

Regulatory Compliance/Certifications

Agency
RoHS 2011/65/EU

China RoHS SJ/T 11364-2006

1SO 9001:2008

Included Products

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

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

COMMSCOPE’

600899A-2 — Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Kit contains one scissor top bracket

©2016 CommScope, Inc. Al rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 3
Al specifications are subject fo change without notice. See www.commscope.com for the most current information. Revised: March 10, 2016 April 20, 2016



Product Specitications COMMSCOPE

HBXX-6517DSVIM | HBXX6517DSA2M

set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2016 CommScope, Inc, Al rights reserved. Al trademarks identified by ® or ™ are registered frademarks, respectively, of CommScope page 3 of 3
Al specifications are subject fo change without nofice. See www.commscope.com for the most current information. Revised: March 10, 2016 April 20, 2016



ALCATEL-LUCENT B13 RRH4X30-4R

Alcatel-Lucent B13 Remote Radio Head 4x30-4R is the newest addition of Remote Radio
Head to the extended product line of Alcatel-Lucent’s distributed Base Station solutions,

aimed at facilitating smooth RF site acquisition and related civil engineering.

Supporting 2Tx/4Tx MIMO and 4-way Rx diversity, Alcatel-Lucent B13
RRH4x30-4R allows operators to have a compact radio solution to deploy LTE in
the 700U band (700 MHz, 3GPP band 13), providing them with the means to
achieve high capacity, high quality and high coverage with minimum site
requirements.

The Alcatel-Lucent B13 RRH4x30-4R product has four transmit RF paths, offering
the possibility to select, via software only, 2Tx or 4Tx MIMO
configurations with either 2x60 W or 4x30 W RF output power. It supports
also 4-way Rx diversity and up to 10MHz instantaneous bandwidth.

The Alcatel-Lucent B13 RRH4x30-4R is a near zero-footprint solution and
operates noise free, simplifying negotiations with site property owners and
minimizing environmental impacts.

Its compactness and slim design makes the Alcatel-Lucent B13 RRH4x30-4R easy
to install close to the antenna: operators can therefore locate this Remote Radio
Head where RF design conditions are deemed ideal, minimizing trade-offs
between available sites and RF optimum sites, together with reducing the RF
feeder needs and installation costs.

FEATURES

. Supporting LTE in 700 MHz band (700U, 3GPP band 13)

. LTE 2Tx or 4Tx MIMO (SW switchable)

. QOutput power: Up to 2x60W or 4x30W

. 10MHz LTE carrier with 4Rx Diversity

. Convection-cooled (fan-less)

. Supports AISG 2.0 ALD devices (RET, TMA) through RS485 or RF ports

BENEFITS

s Compact to reduce additional footprint when adding LTE in 700U band

. MIMO scheme operation selection (2Tx or 4Tx) by software only

o Improves downlink spectral efficiency through MIMO4

. Increases LTE coverage thanks to 4Rx diversity capability and best in class Rx sensitivity

XC 30 X0 30
BB B BAC B

. Flexible mounting options: Pole or Wall

4x30W with 4T4R
or
2x60W with 2T4R

Can be switched between
modes via SW w/o site
visit

cecssssssascessnassssscsnssscccsssssssccsssssssssescssessfijcatel-Lucent @



TECHNICALL SPECIFICATIONS

| ?}aﬁm@eggmm mar‘ﬁmi Jg«k@{

U700 (C) (3GPP bands 13):
DL: 746 - 756 MHz / UL: 777 - 787 MHZ

e s

10 MHz

2x60W or 4x30W (by SW)

2 bypi (<2508
550 x 305 x 230 (21.6" x 12.0" x 9"} {with solar shield)
38 (with solar shield)
26 (57 2) (with solar shield}

tfulf»perfannaum, -Bsa o mmm ra!mdun on ﬁowm' ;amsumpt!bn o,
'zssnwwplcal ©100% R load: ( in mmﬂmmré) i T
-40°C (-40°F) /+55°C (+131°F)
1P65
Frontal: <200N / Lateral : <150N

4/ports 7/16 DIN' remale (60 ofime) g R e
VSWR < 1,5 : v

2 CPRI ports (HW ready for Rate7, 9.8 Gbps}

SFP single mode dual fiber
| 1A1562,0/0utput (RSAGS). bt e L g,
JIntegrated Smart Bias Tees (2). -+ . Ll e

4 external alarms (1 connector) — 4 RF Tw & 4 RF Rx monitar ports - 1 DC connector (2 pins)
Palé and’w'ail mounﬂng aL _ ~': B AR Ry
3GPP 36.141 / 3GPP 36.113 / GR-1089-CORE / GR-3108-CORE / UL 60950-1 / FCC Part 27

e oy

www.alcatel-lucent,com Alcalel. Lucenl. Aicalel-Lucent and the Alcatel-Lucent
logo are Lrademarks of Alcatel-Lucent. All other trademarks are (he property of their
respective owners. The inforination presented is subjecl to change withont notice
Alcalel-Lucent assumes no ibility for i ined herein.
Copyright © 2014 Alcatel-Lucent. All Rjghls Reserved
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ALCATEL-LUCENT
WIRELESS PRODUCT DATASHEET
RRH2X60-1900A-4R FOR BAND 2/25

APPLICATIONS

The Alcatel-Lucent RRH2x60-1900A-4R is a high power, small form factor Remote Radio Head
operating in the PCS 1900MHz frequency band for WCDMA and LTE technologies. It is designed with
an eco-efficient approach, providing operators with the means to achieve high quality and high
capacity coverage with minimum site requirements and efficient operation.

|
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A distributed Node B expands the
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-

frequency (RF) elements. This
modular design optimizes available
space and allows the main

components of a Node B to be
installed separately, within the same
site or several kilometers apart.

The  Alcatel-Lucent  RRH2x60-
1900A-4R is linked to the BBU by
an optical-fiber connection carrying '
downlink and uplink digital radio
signals along with operations,

administration and  maintenance
(OA&M) information.
SUPERIGR RF PERFORMANCE

The Alcatel-Lucent RRH2x60-1900A-
4R  integrates all the latest
technologies. This allows operators to
offer best-in-class characteristics.

It delivers an outstanding 120 watts
of total RF power thanks to its two
transmit RF paths of 60 W each.

1t is ideally suited to support multiple-
input multiple-output (MIMO) 2x2
operation.

It includes four RF receivers to
natively  support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2x2MIMO 2x60
W for the downlink.

The latest generation  power
amplifiers (PA) used in this product
achieve high efficiency (>40%),
resulting in improved power
consumption figures.

OPTIMIZED TCO

The Alcatel-Lucent RRH2x60-1900A-
4R is designed to make available all
the benefits of a distributed Node B,
with excellent RF characteristics, with
low capital expenditures (CAPEX) and
low operating expenditures (OPEX).

The  Alcatel-Lucent ~ RRH2x60-
1900A-4R is a very cost-effective
solution to deploy LTE MIMO.

EASY INSTALLATION

The limited space available in some
sites may prevent the installation of
traditional  single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent RRH2x60-1900A-4R
installation, providing more flexible
site  selection and improved
network quality along with greatly
reduced installation time and costs.
The  Alcatel-Lucent  RRH2x60-
1900A-4R is a zero-footprint
solution and is convection cooled
without fans for silent operation,
simplifying negotiations with site
property owners and minimizing
environmental impacts.

Installation can easily be done by a
single person as the Alcatel-Lucent
RRH2x60-190A-4R is compact and
weighs about 21 kg, eliminating the
need for a crane to hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
day.

.........................................................A|cate|.|_ucent @



FEATURES

Dimensions and weights

Electrical Data °

Antenna
%ﬂer
Redie

Digitat

Gackhaul

RRH for space-constrained cell sites

Macro

» RRH2x60-1900A-4R is a very compact
and lightweight product

» Advanced power management
techniques are embedded to provide
power savings, such as PA bias control

BENEFITS

e MIMO deployment and/or WCDMA
and LTE simultaneous operation with
only one single unit per sector
Improved uplink coverage with built-
in 4-way receive diversity capability
RRH can be mounted close to the
antenna, eliminating nearly all losses

RRH2x60-1900A-4R integrates two
power amplifiers of 60W rating (at
each antenna connector)
RRH2x60-1900A-4R can operate
WCDMA only, LTE only or @ mix of
WCDMA and LTE
RRH2x60-1900A-4R offers the
possibility for WCDMA (non MIMO) to
operate the two radio chains °
independently (2 blocks of 20 MHz
anywhere in the band) e

TECHNICAL SPECIFICATIONS

Distributed

in RF cables and thus reducing power
consumption by 50% compared to
conventional solutions

Distributed configurations provide
easily deployable and cost-effective
solutions, near zero footprint and
silent solutions, with minimum impact
on the neighborhood, which ease the
deployment

RETA and TMA support without
additional hardware thanks to the
AISG v2.0 port and the integrated
Bias-Tees. Bias-Tees support AISG
DC supply and signaling.

Specifications listed are hardware capabilities. Some capabilities depend on support in a specific software release or future

release.

o Typical sensitivity without Rx diversity:
-124.8dBm for WCDMA and -105 dBm
for LTE

HxWxD : 500x285x208 mm

(30! with solar shield)

Weight : 21 kg (46 Ibs)

(with solar shield) Connectivity

Two CPRI optical ports for

daisychaining and up to six RRHs per

fiber

Type of optical fiber: Single-Mode

(SM) and Multi-Mode (MM) SFPs

o Optical fiber length: up to 500m using
MM fiber, up to 15km using SM fiber

Power Supply : -48V DC (-40.5 to -

57V)

Power Consumption: o
460W typ. @2x60W (100%RF)

RF Characteristics

Supported spectrum: DL 1930-1990 /
UL 1850-1910

Frequency band: 3GPP band 2/25
Output power: 2x60W at antenna
connectors

Technology supported: W-CDMA and
LTE

Instantaneous bandwidth: 20 MHz
(MIMO) or 2x20 MHz (non MIMO)

Rx diversity: 2-way and 4-way uplink
reception

TMA/RETA: AISG 2.0 (RS485
connector and internal Bias-Tee)

Six external alarms

Surge protection for all external ports
(DC and RF)

Environmental specifications

Operating temperature: -40°C to
55°C including solar load
Operating relative humidity: 8% to
100%

» Environmental Conditions: ETS300-

019-1-4 class4.1E

e Ingress Protection: IEC 60529 IP65
» Acoustic Noise : Noiseless (natural

convection cooling)

Safety and Regulatory Data
e EMC : 3GPP 25113, EN 301 489-1, EN

301 489-23, GR 1089

o Safety : IEC60950-1, EN 60825-1
¢ Regulatory: CE Mark-European

Directive 2002/95/EC (RoHS),
2002/96/EC (WEEE), 1999/5/EC
(R&TTE)

e Health : EN 50385

www.alcatelHucent.com Alcatel, Lucent, Alcatel-Lucent and the Alcatel-Lucent logo are trademarks of Alcatel-Lucent. All other trademarks are the property of their

respective owners. The information presented is subject to change without notice.
Alcatel-Lucent assumes no responsibility for inaccuracies contained herein.

Copyright © 2014 Alcatel-Lucent. All rights reserved.
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ALCATEL-LUCENT
WIRELESS PRODUCT DATASHEET
B4 RRH2X60-4R FOR AWS BAND APPLICATIONS

The Alcatel-Lucent B4 RRH2x60-4R is a high power, small form factor Remote Radio Head operating
in the AWS frequency band (3GPP Band 4) for LTE technology. It is designed with an eco-efficient
approach, providing operators with the means to achieve high quality and high capacity coverage
with minimum site requirements and efficient operation.

A distributed Node B expands the
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-

frequency (RF) elements. This
modular design optimizes available
space and allows the main

components of a Node B to be
installed separately, within the same
site or several kilometers apart.

The Alcatel-Lucent B4 RRH2x60-4R

is linked to the BBU by an optical-
fiber connection carrying downlink
and uplink digital radio signals
along with operations,
administration and maintenance
(OA&M) information.

SUPERIOR RF PERFORMANCE

The Alcatel-Lucent B4 RRH2x60-4R
integrates all the latest

technologies. This allows operators to
offer best-in-class characteristics.

It delivers an outstanding 120 watts
of total RF power thanks to its two
transmit RF paths of 60 W each.

It is ideally suited to support multiple-
input multiple-output (MIMO) 2x2
operation.

It includes four RF receivers to
natively support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2x2MIMO 2x60
W for the downlink.

It supports multiple discontinuous LTE
carriers within an instantaneous
bandwidth of 45 MHz corresponding
to the entire AWS B4 spectrum.

The latest generation  power
amplifiers (PA) used in this product
achieve high efficiency (>40%),
resulting in improved power
consumption figures.

DOPTIMIZED TCQ

The Alcatel-Lucent B4 RRH2x60-4R is
designed to make available all the
benefits of a distributed Node B, with
excellent RF characteristics, with low
capital expenditures (CAPEX) and low
operating expenditures (OPEX).

The Alcatel-Lucent B4 RRH2x60-4R is
a very cost-effective solution to
deploy LTE MIMO.

EASY INSTALLATION

The B4 RRH2x60-4R includes a
reversible mounting bracket which
allows for ease of installation
behind an antenna, or on a rooftop
knee wall while providing easy
access to the mid body RF
connectors.

The limited space available in some
sites may prevent the installation of
traditional  single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent B4 RRH2x60-4R installation,
providing more flexible site
selection and improved network
quality along with greatly reduced
installation time and costs.

The Alcatel-Lucent B4 RRH2x60-4R
is a zero-footprint solution and is
convection cooled without fans for

silent operation, simplifying
negotiations with site property
owners and minimizing

environmental impacts.

Installation can easily be done by a
single person as the Alcatel-Lucent
B4 RRH2x60-4R is compact and
weighs about 25 kg, eliminating the
need for a crane to hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
day.

.......................................................\..A|cate|.|_ucent @



Macro

FEATURES

B4 RRH2x60-4R integrates two power
amplifiers of 60W rating (at each
antenna connector)

Support multiple carriers over the
entire 3GPP band 4

B4 RRH2x60-4R is optimized for LTE
operation

B4 RRH2x60-4R is a very compact and
lightweight product

Advanced power management
techniques are embedded to provide
power savings, such as PA bias control

TECHNICAL SPECIFICATIGNS

Antenna

\%ﬁu
Radio

Digital

Backhaul

RRH for space-constrained cell sites

BENEFITS

e MIMO LTE operation with only one

single unit per sector

Improved uplink coverage with built-
in 4-way receive diversity capability
RRH can be mounted close to the
antenna, eliminating nearly all losses
in RF cables and thus reducing power
consumption by 50% compared to
conventional solutions

Distributed configurations provide
easily deployable and cost-effective
solutions, near zero footprint and

Distributed

silent solutions, with minimum impact
on the neighborhood, which ease the
deployment

RETA and TMA support without
additional hardware thanks to the
AISG v2.0 port and the integrated
Bias-Tees. Bias-Tees support AISG
DC supply and signaling.

Specifications listed are hardware capabilities. Some capabilities depend on support in a specific software release or future

release.

Dimensions and weights

HxWxD : 930x270x146 mm
(with solar shield)

Weight : 25 kg (55 Ibs)
(with solar shield)

Electrical Data

Power Supply : -48V DC (-38 to -57V)
Power Consumption:

346W typ. @2x30W (100%RF),
560W typ. @2x60W (100%RF)

RF Characteristics

Frequency band: 1710-1755, UL/
2110-2155 MHz, DL (3GPP band 4)
Output power: 2x60W at antenna
connectors

Technology supported: LTE
Instantaneous bandwidth: 45 MHz

Rx diversity: 2-way and 4-way uplink
reception

Typical sensitivity without Rx diversity:
-105 dBm for LTE

Copyright © 2014 Alcatel-Lucent. All rights reserved.

Connectivity

Two CPRI (3-6) optical ports for
daisychaining and up to six RRHs per
fiber

Type of optical fiber: Single-Mode
(SM) and Multi-Mode (MM) SFPs
Optical fiber length: up to 300m using
MM fiber, up to 15km using SM fiber
TMA/RETA : AISG 2.0 (RS485
connector and internal Bias-Tee)
Four external alarms

Surge protection for all external ports
(DC and RF)

Environmental specifications

Operating temperature: -40°C to
55°C including solar load

Operating relative humidity: 8% to
100%

Environmental Conditions : ETS 300
019-1-4 class 4.1E

Ingress Protection : IEC 60529 IP65

Acoustic Noise : Noiseless (natural
convection cooling)

Safety and Regulatory Data

EMC : 3GPP 25113, EN 301 489-1, EN
301 489-23, GR 1089, GR 3108, OET-
65

Safety : IEC60950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2
Regulatory : FCC Part 15 Class B
Health : EN 50385

www.alcatel-lucent.com Alcatel, Lucent, Alcatel-Lucent and the Alcatel-Lucent logo are trademarks of Alcatel-Lucent. All other trademarks are the property of their
respective owners. The information presented is subject to change without notice.
Alcatel-Lucent assumes no responsibility for inaccuracies contained herein.
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8220'603 series

Reliability through Simplicity

Founded in 1979 Polar Power specialized in solar photovoltaic systems,
solar air conditioning and refrigeration. We developed and provided
photovoltaic charging controls for telecommunications in the 1980s
along with DC generators for the military. In 1994 we were first to pro-
vide DC generators with remote control and monitoring to the telecom-
munications industry.

Polar’s success is based on engineering generators to meet the very spe-
cific needs of each application. Telecom site optimization is best met
with the DC generator technology as the loads and batteries are DC. It
makes no sense to install an AC generator and convert the output to DC.
The AC generators are designed for a wide range of applications and
they are not specifically produced for telecom applications so there are
issues with reliability, space, and fuel efficiency.

Polar can save you considerable time and cost in permitting, installing,
purchasing, and maintaining a backup generator. We reduce CAPEX and

POLAR
POWER

Back-up DC Generator Set

Available Models:

¢ 8220-603-NG-12 Natural Gas 12 kw -48 VDC
¢ 8340-603-NG-15 Natural Gas 15 kW -48 VDC
* 8220-603-LP-12 LPG 12 kW -48 VDC

¢ 8340-603-LP-15 LPG 15 kw -48 VDC

OPEX costs while improving backup reliability.

Intertek 4003706
Conforms to UL STD 2200
Certified to CSA STD €22.2 No. 100

Meets EPA Emission Regulations
CA/MA Emissions Compliant

2 year standard warranty, extended 5-10 year warranty available

\WTEATY,

€

Made in USA

The concepts and features behind Polar’s backup generator for telecommunications include:

SMALL FOOTPRINT. Polar’s DC generator is considerably smaller
in size than an AC generator. You can now backup sites that could
not accommodate an AC generator. Smaller also means less cost
for space leasing.

LOW ACOUSTIC NOISE. <59 dBA @ 7 meters, and low vibration so
as not to disturb the local residents or building landlords. Quieter
than other generators with lower noise ratings.

LIGHTWEIGHT. Up to 1/3 the weight of a comparable AC genera-
tor. Facilitates roof top installations.

RODENT RESISTANT. Small animals can quickly destroy a genera-
tor set by gnawing on wires, fuel lines, radiator hoses, etc. Cool-
ing air inlets and outlets have perforated aluminum screens to
keep small rodents and large insects out. Stainless steel wire braid
is placed over fuel and radiator lines for increased reliability and
safety.

CORROSION RESISTANT. All-aluminum enclosure with stainless
hardware for low maintenance, and long service life.

SUPERCAPACITOR STARTER. Failure to start is the number one
problem plaguing generator reliability. Polar’s unique design has
replaced the starting battery with a Super Capacitor. Capacitors
are more reliable and last longer than batteries (10-15 year life).

LONG LIFE. Controls and wire harnesses are designed to exceed
a 20 year life. Higher grade, longer life electrical wire (UL 3173),
weather tight connectors, gold plated connector pins on signal cir-
cuits. Controls and wire harness are easily replaceable.

ADVANCED MONITORING. Remote diagnostics, control, and mon-
itoring. Ethernet and RS232 standard, with optional SNMP.

SIMPLICITY. Transfer switch, rectifier, and starting battery are not
required.

249 E. Gardena Blvd, Gardena CA, 90248 | 310.830.9153 | www.polarpower.com | info@polarpowerinc.com
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COMPARING THE COST OF AC vs DC

AC DC
i Transfer switch required | Yes : No
: Permitting costs $S |I S
Shi_pBir!_g to site and installation cost $S } S

Site preparation/reinforcing structures ! $SS

Ethernet/RS232 remote control and '
monitoring !

$

|
Extra ‘ Standard

8220 ALTERNATOR FEATURES

* No mechanical adjustments

e Very lightweight

¢ High quality electrical output
¢ Voltage and current regulation
e Up to 94% efficiency

8220 ALTERNATOR SPECIFICATIONS

| Type Permanent Magnets, NdFeB

|Weight (Io/kg) | 46.5/21 -

: Regulation Type Variable engine speed
Stator 13 phase/32 poles

12 kw - 250
15 kw - 350 -

Pull fuse block, sized for each
generator kW

| Voltage Range (VDC) | 44t062

| Alternator Exhaust
Flow (cfm/cmm)

Overcurrent Protection (A)

Disconnect Means

130to 180 /3.68to 5.1

| MTBF (hr) | 100,000+
ENCLOSURE
Model 88-25-0603
Type Weather Protective
Materials Marine Grade Aluminum

' Door Hardware | Tree Point with Padlock Hasp,
and Removable Side Panels

Mounting Secure Mounting Tabs

WEIGHTS AND DIMENSIONS

| Dry Weight (lb/kg)
i Dimensions (LxWxH) (in/cm)

¢ Stator is varnished

POLAR
POW ER INC.

application and engineering data

PERMITTING IS FACILITATED

* Small engine horsepower

» DC generator is fully isolated from the utility grid
¢ No transfer switch

e Low acoustic noise

e Incorporates all requirements made by local Fire Marshals

e Class 220° C insulation
¢ Anodized type Il process for aluminum parts
¢ Nickel plating for steel parts

STARTER SUPERCAPACITOR SPECIFICATIONS

' Model 20-16-0001 |
| Storage Rating (Farads) . . 500 |
| Voltage (VDC) 13-14.4 |
| Weight (Ib/kg) | 12.1/5.5

-40 to 65/ -40 to 149 '
| Service Life (year) 10to 15 |

! Operating Temperature (°C/°F)

CHARGER SPECIFICATIONS

' Model | 00-10-0015
'Input Voltage (vOO) | 28.8 10 60 |
' Output Voltage (VDC) | 1410144
: Recharge time from 0 VDC (min) 10 I

Recharge time from 8 VDC (min) 2
j Weight (lb/_kg) . 2.2/1
SOUND EMISSIONS
Contact us for current sound data.

_Natu_ral Gas LPG
765/347 770/350

32x50x72/81.3x127 x183

249 E. Gardena Blvd, Gardena CA, 90248 | 310.830.9153 | www.polarpower.com | info@polarpowerinc.com



ENGINE SPECIFICATIONS: 12 - 15 KW NATURAL GAS and LPG

Engine Model Natural Gas - Kubota DGé;Z
LPG - Kubota WG972
Cylinders . 3 In-line
Displacement (L) 0.962
Bore {in./mm) 2.9_3/74.5 -
I.S_troke (in./mn;) 2.9/7?i

| Intake Air System Naturally Aspirated

Engine HP 18
| Emissions Compliance | EPA and CARB Certified
_ Variable RPM 2300 to 3150

ENVIRONMENTAL

| Operating Temperature (°C/°F) | -40to 72 or -40 to 162
| 100
| Glow Ptugs

 Operating Humidity %
| Cold Start Aids

PROPANE ENGINE FUEL CONSUMPTION

Output (kw)  gal/hr L/hr

r | oo | 367 ]

5 1.1 4.16 ‘
6 1.26 4.77
7 | 1475 | 558
Kubota 972 8 1.69 6.4
| 9 | 1945 7.36
| 0 | 22 8.33
| 12 ‘ 2.52 9.54
| 15 | 355 13.44

POWER ADJUSTMENT FOR AMBIENT CONDITIONS

Temperature Deration ‘
| Altitude Deration ’

POLAR
POWER INC.

application and engineering data ,

ENGINE LUBRICATION SYSTEM

: &Iﬁlter Type - Full flow spin-on canister
| 0il Capacity D 3.7 L- DG972/WG972.
| Oil Pressure Switch Yes
Messure Transducer _. Optional

ENGINE COOLING SYSTEM

Type Pressurized Aluminum Radiator
Water Pump | BeI';—driven, Pre-lubed, self-sealing
Fan Type Electric Fans |
| |
| Airflow CFM or M?/hr 1300 or 2200
' Fan Mode Pusher |
[ - 1
Temperature Switch Yes |
FUEL SYSTEM
Type l Natural Gas or Propane :

; Supplied_By Customer |

12 kw - 241,000
15 kw - 340,000

Fuel Tank/Line

Max Fuel Flow Rate (BTU/hr})

First {stage)Regulator

88-25-0603

Recommended
35 psl

Second (stage) Regulator
Supplled by installer

Pressure Chart

0.14 psi 0.39 psi 0.5 psi
4 in H20 11in H20 13.9in H20
10 mbar 27.4 mbar 34.5 mbar

1% derate for every 5.6 °C (1(_) °F) above 25 °C (77 °F) |
3% derate for every 300 m (1000 ft) above 91 m (300 ft)

249 E. Gardena Blvd, Gardena CA, 90248 | 310.830.9153 | www.polarpower.com | info@polarpowerinc.com
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POLAR
POWER INC.

operating data

ENGINE COOLING

Natural Gas ‘ LPG
System coolant capacity_(gaI/L) N B 2.2/8.3
Maximum operation air temperature on radiator (°C/°F) 54/129 |
Maximum ambient temperature (°C/°F) 49/120 ]
COMBUSTION REQUIREMENTS
Natural Gas LPG ‘
{Flgw at rated power (cfm/cmm) - 47/1.34 |
EXHAUST
Natural Gas _ LPG |
Exhaust flow at rated output (cfm/cmm) 90/2.55_
Exhaust temperature at rated output (°C/°F) 480/900 -
CONTROLLER FEATURES
CONEIOI Y TY P teeereereeeeeeteee e s er e et c e tee s e st e sae e ere e see s ose e snr s s e e be s s ab s s hs s e A b e s abe s ab e s bb e R b e s s b e sab e R b s e e as s b e e sb e s b e bs s stesenesbenans Supra Model 250
4-Line Plain TeXt LCD DiSPIay.....ccverererrrererrirrreriieeetisiscesiteeseieseeseneresnsssssissssss s sntessssenesaneeess Simple user interface for ease of operation
ENGINE RUN HOUPS INQICATION......coiiiitiiirtee ettt ettt bbb s s st e sssresa s b e s absre s seabb e st e b s be e ks et s asenssanasansbas Standard
Programmable Start Delay. i i immiidsnaasisaesnsssnsnse.ot andard
RUN/AIIIMN/MAINTENANCE LOES....cvvereurerrariatrereserresaessessteseasestessassesesaasesesaneessesetses st asssshsassestastesessassstensesssntonssastsassasensassasssnsssbin Standard
ENgine Start SEQUENCE......euverircciiiircittc e Cyclic cranking: 5 sec on, 45 sec rest (3 attempts maximum)
StaArter SUPEICAPACIEON CNAIEN ... .. e eeeiieee ettt ettt b bbb e e b e s s st e e s s b e e s b s e be e b s e s an e b e s bs e se s beens s e s beabe e benasaas Standard
Automatic Voltage Regulation with Over and Under Voltage Protection...........ccuviviiiniiiiiniciieec e Standard
Automatic Low Oil Pressure/High Oil Temperature SHULAOWN....c..coovciiiiiiiiiieereci e sa s Standard
OVETCTANK/OVEISPEEOM. .....eeeeeieeieeteeeei et ete et et e e st s e st e st ettt e s eae s s eaeseesEesesassansneresesan s b e b s A bs A bssbsab e s b st e sheae s b e s e nsnsbes b e sbsnesananaasas Standard
Automatic High Engine Temperature SHULAOWN........co.coii ettt s st b s e e nane s Standard
Field Upgradeable FIFMWATE......ccccoci ettt sttt s st s s s b s e e b sr e s o b s e b e st e ba st et e s bestssenensenrnesensensansenes Standard
GIOW PIUZ DEIAY .e.eeeeeeeeeece ettt i a st b s s e s s be e bb e e ab s e abesas s e s b e st e s s e sas s s n et e e baaabans Automatic With Temperature
ENGINE STAIT DIAY...eetitieeie ettt ettt e b e e b s b e b s b e bb et e b enseens Adjustable, Set at 60 sec
RETUIN £O UTHIIEY DOIAY....c.vieeeieeeiieeeeireereercreieeree s s et st st s e eet s b s b s s hb s s bbb s sabe s b s e be s b e e ran e b e s ns e sabaab e seesas Adjustable, Set at 60 sec
ENEINE COOIAOWN.....coveverrincretnanrissesereesesesnsnssesssnsasesssnssasssssassssssssssussesssssssssesssasssssssmsnsssssssssssansnennesnnnnneneennenec O UStAbIlE, Set at 60 sec
= (o 1<) PR OO OO PP Programmable, weekly/bi-weekly
WARNING ALARMS
[ ST o= T = I VL= =3 O OO O Standard
Diesel FUEI TANK RAPTUIE BASIN......cecuierrerieirrieerieesiesieseeseresesiesser e es et sbssas s s st s b s s e e sasssan s sat s sse bRt n e be s besabesbaseseeasseanesasensseanserenans Standard
Low/High SUPErcapacitor VOIABE. .....ccerviiuiriiieie ittt sttt bt s bbb e b b e b eas e asabs et eba st e e ebesaerensraes Standard
HIGN Waater TEMPEIATUIE....ccveeeeeercenee et ettt ettt ettt s e e b e s b s b s s sb s sasese s R s R b s e b s s e sm s e st srneababs e s s asb et asbesb s beabastnsnaneas Standard
LOW Ol PrOSSUI ... .veiiveeerereereieeeesssesiseaseseasesseesabeesaseesesssasstaesssesasteneranessassonsessessstsssatssssstsioseesareesssnssansesssasssssssssssssstssisesstnesssesssens Standard
CONTACT CLOSURE FOR REMOTE INDICATION (PN 84-12-0640)
LY (T o oY s I Y =1 o 1 TR OO OO ROPO Optional
L T 1T aT= 3\ - T 4T PO OO OO OISO Optional
T4 T4 TN U OO OO OO OO OSSPSR Optional
LOW DHESEI FURI LEVEN.......ceeeeeeriieeiis ettt eest e steee e s ssse st esase s as e s st e s sass st s e s sseesane s s manesabb s saas s shbbssa ke s s baesaessamnesananesabevanessabasaranenn Optional
(=R I 2L L= ==L O OO OO PO U OUOTRN Optional
(] (T o QL] o] 1LY Ot 7 S Do R PP DA PP o PRSP eSS Optional

FUCT LEVEI OVEI G0%....eeeeieeererneeseesessssnsssssasessssssssssssessssassasssansssssassssssseassssssssssssssesssssasssssessnsasssssassneesnessnensessssnsssanssnesssnssannnnssnass Optional

249 E. Gardena Blvd, Gardena CA, 90248 | 310.830.9153 | www.polarpower.com | info@polarpowerinc.com
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CENTEK Engineering, Inc.

Structural Analysis - 280-ft Valmont Lattice Tower
Verizon Wireless Antenna Installation — Higganum South
Haddam, CT

April 9, 2015

Introduction

The purpose of this report is to summarize the resuits of the non-linear, P-A structural analysis
of the antenna installation proposed by Verizon Wireless on the existing lattice tower located in

Haddam, Connecticut.

The host tower is a 280-ft, three legged, lattice tower originally manufactured by Valmont eng.
file no. A-175068 dated 5/14/2012. The tower geometry, structure member sizes and foundation
information were taken from the original design documents.

Antenna and appurtenance inventory were taken from a previous structural analysis report
prepared by Centek job no. 14316.000 dated February 3, 2015, a tower inventory list provided
by Eversource, visual verification from grade conducted by Centek personnel on December 10,
2014 and a Verizon RF data sheet.

The tower consists of fourteen (14) vertical sections consisting of steel truss legs conforming to
ASTM A572 Gr. 50 and lateral bracing conforming to ASTM A36. The vertical tower sections are
connected by bolted flange plates with the diagonal and horizontal bracing to pipe legs
consisting of bolted connections. The width of the tower face is 12-ft at the top and 40-ft at the

bottom.

Verizon Wireless proposes the installation of twelve (12) panel antennas, nine (9) remote radio
heads and two (2) distribution boxes mounted on three (3) 12-ft T-Frames. 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 and proposed loads considered in the analysis consist of the following:

«  UNKNOWN (Existing):
Antenna: Lighting mounted to the top of the tower.
Cable: One (1) 3/8” & cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

» VSC (Existing):
Antenna: One (1) Celwave PD1142-2C Omni-directional whip antenna leg mounted with
an elevation of +279-ft above grade level.
Coax Cable: One (1) 1-5/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

« Eversource (Existing):
Antenna: One (1) Decibel DB538 Omni-directional whip antenna leg mounted with an

elevation of £279-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

= Eversource (Existing):
Antenna: One (1) Telewave ANT150F6 Omni-directional whip antenna leg mounted with

an elevation of +279-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

REPORT SECTION 1-1
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EVERSOURCE (Existing):

Antenna: Two (2) 8-ft microwave dishes pipe mounted with an elevation of +276-ft above
grade level. \

Cables: Two (2) EW63 cables running on a leg/face of the existing tower as specified in
Section 3 of this report.

EVERSOURCE (Reserved):

Antenna: One (1) 8-ft microwave dish pipe mounted with an elevation of +276-ft above
grade level.

Cables: One (1) EW63 cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

EVERSOURCE (Existing):

Antenna: One (1) 8-ft microwave dish pipe mounted with an elevation of +266-ft above
grade level.

Cables: One (1) EW863 cables running on a leg/face of the existing tower as specified in
Section 3 of this report.

EVERSOURCE (Existing):

Antenna: One (1) 8-ft microwave dish pipe mounted with an elevation of +266-ft above
grade level.

Cables: One (1) EW63 cables running on a leg/face of the existing tower as specified in
Section 3 of this report.

VSC (Existing):

Antenna: One (1) 10-ft dipole mounted on one (1) 6-ft side arm with an elevation of
+161-ft above grade level.

Coax Cable: Two (2) 7/8” @ coax cables running on a leg/face of the existing tower as
specified in Section 3 of this report.

EVERSOURCE (Existing):

Antenna: Two (2) Decibel DB589-Y Omni-directional whip antennas (one upright and
one inverted) and one (1) 12"x16"x6” TMA mounted on one (1) 6-ft side arm with an
elevation of £260-ft above grade level.

Coax Cable: Two (2) 1-5/8” & and one (1) 1/2" & coax cables running on a leg/face of
the existing tower as specified in Section 3 of this report.

EVERSOURCE (Existing):
Antenna: One (1) Decibel DB212-C dipole antenna mounted on one (1) 6-ft side arm

with an elevation of £255-ft above grade level.
Coax Cable: One (1) 7/8” @ coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

EVERSOURCE (Existing):

Antenna: One (1) Sinclair SD110-SFXPASNM dipole antenna mounted on one (1) 6-ft
side arm with an elevation of £241-ft above grade level.

Coax Cable: One (1) 7/8" & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

REPORT SECTION 1-2
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EVERSOURCE (Existing):

Antenna: One (1) Kreco CO-36A Omni-directional whip antenna mounted on one (1) 6-ft
side arm with an elevation of £240-ft above grade level.

Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

EVERSOURCE (Reserved):
Antenna: One (1) 8-ft microwave dish pipe mounted with an elevation of +240-ft above

grade level.
Cables: One (1) EW63 cable running on a leg/face of the existing tower as specified in

Section 3 of this report.

CSP (Existing):

Antenna: Two (2) Sinclair SE419-SF3P4LDF panel antennas (one upright and one
inverted) and one (1) 12"x16”"x6” TMA mounted on one (1) 6-ft side arm with an
elevation of £235-ft above grade level.

Coax Cable: Two (2) 1-5/8” & and two (2) 1/2” & coax cables running on a leg/face of
the existing tower as specified in Section 3 of this report.

EVERSOURCE (Reserved):
Antenna: One (1) 8-ft microwave dish pipe mounted with an elevation of +230-ft above

grade level.
Cables: One (1) EWB63 cable running on a leg/face of the existing tower as specified in

Section 3 of this report.

EVERSOURCE (Existing):
Antenna: One (1) Comprod 531-70HD dipole antenna mounted on one (1) 3-ft side arm

with an elevation of £230-ft above grade level.
Coax Cable: One (1) 7/8" & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

EVERSOURCE (Existing):
Antenna: One (1) 8-ft microwave dish pipe mounted with an elevation of £220-ft above

grade level.
Cables: One (1) EW63 cables running on a leg/face of the existing tower as specified in
Section 3 of this report.

EVERSOURCE (Existing):
Antenna: One (1) Sinclair SD110-SFXPASNM dipole antenna mounted on one (1) 6-ft

side arm with an elevation of +216-ft above grade level.

Coax Cable: One (1) 7/8" @ coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

VSC (Existing):

Antenna: One (1) Telewave ANT450F10 Omni-directional whip antenna mounted on one
(1) 6-ft side arm with an elevation of £216-ft above grade level. '

Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

REPORT SECTION 1-3
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« EVERSOURCE (Reserved):
Antenna: One (1) 10-ft microwave dish pipe mounted with an elevation of £205.5-ft
above grade level.
Cables: One (1) EW63 cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

« CSP (Existing):
Antenna: Two (2) Sinclair SC479 Omni-directional whip antennas (one upright and one
inverted) and one (1) 12"x16"x6” TMA mounted on one (1) 6-ft side arm with an
elevation of £200-ft above grade level.
Coax Cable: Two (2) 1-5/8”" & and one (1) 1/2” & coax cables running on a leg/face of
the existing tower as specified in Section 3 of this report.

= CSP (Existing):
Antenna: One (1) Sinclair SC479 Omni-directional whip antenna (inverted) mounted on
one (1) 3-ft side arm with an elevation of +200-ft above grade level.
Coax Cable: One (1) 1-5/8” & cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

« CSP (Existing):
Antenna: One (1) 6-ft microwave dish pipe mounted with an elevation of £197-ft above
grade level.
Cables: One (1) EW63 cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

« CSP (Existing):
Antenna: One (1) 10-ft microwave dish pipe mounted with an elevation of +195-ft above
grade level.
Cables: One (1) EW63 cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

= CSP (Existing):
Antenna: Two (2) Sinclair SC479 Omni-directional whip antennas (one upright and one
inverted) mounted on one (1) 6-ft side arm with an elevation of +175-ft above grade
level.
Coax Cable: Two (2) 1-5/8" & coax cables running on a leg/face of the existing tower as
specified in Section 3 of this report.

« CSP (Existing):
Antenna: One (1) Antel BCR-80010-90 Omni-directional whip antenna with reflector
(upright), one (1) Antel BCD-80609 Omni-directional whip antenna (inverted) and one (1)
12"x16"x6” TMA mounted on one (1) 3-ft side arm with an elevation of +175-ft above
grade level.
Coax Cable: Two (2) 1-5/8” & and two (2) 1/2” & coax cables running on a leg/face of
the existing tower as specified in Section 3 of this report.

« Town of Haddam (Existing):
Antenna: One (1) Telewave ANT450F6 Omni-directional whip antenna mounted on one
(1) 3-ft side arm with an elevation of +168-ft above grade level.
Coax Cable: One (1) 7/8" & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.
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« CSP (Existing):
Antenna: One (1) 6-ft microwave dish pipe mounted with an elevation of £163-ft above
grade level.
Cables: One (1) EW63 cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

« SPRINT (Existing/Reserved):
Antenna: Twelve (12) Andrew DB980OH90E-M panel antennas mounted on three (3) 12-ft

frames with a RAD center elevation of +155-ft above grade level.
Coax Cable: Eighteen (18) 1-5/8” & coax cables running on a leg/face of the existing
tower as specified in Section 3 of this report.

« VSC (Existing):
Antenna: One (1) Kreco CO-36A Omni-directional whip antenna mounted on one (1) 6-ft
side arm with an elevation of +130-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

« VSC (Existing):
Antenna: One (1) Kathrein PR-950 paraflector mounted on one (1) 6-ft side arm with an
elevation of +126-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

« VSC (Existing):
Antenna: One (1) Telewave ANT450F6 Omni-directional whip antenna mounted on one
(1) 6-ft side arm with an elevation of +124-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

« EVERSOURCE (Proposed):
Antenna: One (1) RFS SBX4-W60 microwave dish pipe mounted with an elevation of
+123-ft above grade level on leg “C”.
Cables: One (1) EB0 cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

= VSC (Existing):
Antenna: One (1) grid dish mounted on one (1) 3-ft side arm with an elevation of 117t
above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

« VSC (Existing):
Antenna: One (1) Browning BR6155 Omni-directional whip antenna mounted on one (1)
3-ft side arm with an elevation of £116-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

« CSP (Existing):
Antenna: One (1) Telewave ANT400D dipole antenna mounted on the 3-ft side arm
(above) with an elevation of +116-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.
REPORT SECTION 1-5
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« CSP (Existing):
Antenna: One (1) 6-ft microwave dish pipe mounted with an elevation of +104-ft above
grade level.
Cables: One (1) EWB3 cable running on a leg/face of the existing tower as specified in
Section 3 of this report.

« VSC (Existing):
Antenna: One (1) Browning BR6155 Omni-directional whip antenna mounted on one (1)
3-ft side arm with an elevation of £97-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

= CSP (Existing):
Antenna: One (1) 5-ft dipole antenna mounted on one (1) 3-ft side arm with an elevation
of +55-ft above grade level.
Coax Cable: One (1) 7/8” & coax cable running on a leg/face of the existing tower as
specified in Section 3 of this report.

= VERIZON (PROPOSED):
Antennas: Six (6) Andrew HBXX-6517DS panel antennas, six (6) Andrew LNX-
6515DS panel antennas, three (3) Alcatel-Lucet RRH-2x60-LTE remote radio
heads, three (3) Alcatel-Lucet RRH-2x60-AWS remote radio heads, three (3)
Alcatel-Lucet RRH-2x60-PCS remote radio heads and two (2) RFS DB-T1-6Z-
8AB main distribution boxes mounted on three (3) 12-ft frames with a RAD
center elevation of £145-ft above grade level.
Coax Cables: Two (2) 1-5/8” I fiber cables running on a leg/face of the existing
tower as specified in Section 3 of this report.
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Primary Assumptions Used in the Analysis

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

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

=  Tower is properly installed and maintained.

= Tower is in plumb condition.

=  Tower loading for antennas and mounts as listed in this report.

= All bolts are appropriately tightened providing the necessary connection continuity.

= All welds are fabricated with ER-70S-6 electrodes.

= All members are assumed to be as specified in the original tower design documents.

= Al members are “hot dipped” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

= Al member protective coatings are in good condition.

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

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

»  All coax cables should be routed as specified in section 3 of this report.
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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 legs, and the model assumes that
the leg members are subjected to bending, axial, and shear forces.

The existing tower was analyzed for 85mph basic wind speed (fastest mile) with no ice and
85mph with %2 inch accumulative ice to determine stresses in members as per guidelines of
Northeast Utilities Substation Standard (NU SUB-090), TIA/EIA-222-F-96 entitled “Structural
Standards for Steel Antenna Towers and Antenna Supporting Structures”, the American
Institute of Steel Construction (AISC) and the Manual of Steel Construction; Allowable Stress
Design (ASD).

Tower Loading

Tower loading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA/EIA-222-F, gravity loads of the tower structure and its
components, and the application of 2" radial ice tower structure and its components.

Basic Wind Middlesex; v = 85 mph (fastest mile)  [Section 16 of TIA/EIA-222-F-96]
Speed:
NU SUB-090; v = 85 mph (fastest [Northeast Utilities Substation
mile) Standard 090]
Haddam; v = 110 mph (3 second [Appendix K of the 2005 CT
gust) equivalent to v = 90 mph Building Code Supplement]

(fastest mile)

NU-SUB-090 wind speed controls

Load Cases: Load Case 1; 85 mph wind speed w/  [Northeast Utilities Substation
no ice plus gravity load — used in Standard 090]
calculation of tower stresses and
rotation. This load case typically
controls the design.

Load Case 2; 85 mph wind speed w/  [Northeast Utilities Substation
%" radial ice plus gravity load —used Standard 090]

in calculation of tower stresses. This

load case typically controls the

design of lattice towers.

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

REPORT SECTION 1-8



CENTEK Engineering, Inc

Structural Analysis - 280-ft Valmont Lattice Tower
Verizon Wireless Antenna Installation — Higganum South
Haddam, CT

April 9, 2015

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.

The tower deflection was evaluated with a wind velocity of 85 mph concurrent with 0.5” ice to
determine twist (rotation) and sway (deflection) in accordance with NU SUB-90 requirements.

» Calculated stresses were found to be within allowable limits. in Load Case 2, per
tnxTower “Section Capacity Table”, this tower was found to be at 77.5% of its total

capacity.
Stress Ratio
Tower Section Elevation (percentage of Result
capacity)
Diagonal Bolts (T8) 120’-0"-140-0" 77.5% PASS
Leg (T14) 0’-0"-20'-0” 76.3% PASS
Mid Girt (T3) 220-0"-240°'-0" 72.4% PASS
*» The tower combined deflection is 0.4896 degrees.
» e Proposed Allowable
Deflection Criteria (degrees) (degrees) Result
Sway (Tilt) 0.4869 0.5 n/a
Twist 0.0517 0.5 n/a
Combined 0.4896 0.5 pAss
| Note 1:  Tower deflection per NU SUB-090.
REPORT SECTION 1-9
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Foundation and Anchors

The existing foundation consists of three (3) 5.5-ft & x 4.25-ft long piers on a 49.5-t square x
2.25-t thick reinforced concrete mat. The base of the tower is connected to the foundation by
means of (12) 1.25"0, ASTM F1554-105 anchor bolts per leg embedded approximately 5-ft into
the concrete foundation structure.

The tower reactions developed from the governing Load Case 2 were used in the

verification of the foundation:

Reactions Vector Proposed Base Reactions
Shear 137 kips
Base Compression 184 kips
Moment 20246 kip-ft
Shear 79 kips
Leg Uplift 497 kips
Compression 646 kips
The anchor bolts were found to be within allowable limits.
Stress Ratio
Co.rrnov;?\rent Design Limit (percentage of Result
P capacity)
Anchor Bolts Tension 56.1% PASS
The foundation was found to be within allowable limits.
Foundation Design IBC 2003/2005 Proposed Result
Limit CT State Building Loading
Code Section (FS)™
3108.4.2 (FS)‘“
Reinforced
Concrete Piers oM@ 2.0 2.49 PASS
(3) and Mat
Note 1:  FS denotes Factor of Safety

Note 2:

REPORT

OM denotes Overturning Moment.
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Conclusion and Recommendations

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

= All coax cables routed as specified in Section 3 of this report.

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.

Respectfully Submitted by: \\\\\mnm;,“’

W of SN,
/\ 4 o ")

BN, ¢ No. 295364y v
Timothy J. Lynn, PE 7 EN‘5§$‘
. “, g U000 o
Structural Engineer r,,qﬁ!o NAL 6\\\\0
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Standard Conditions for Furnishing of
Professional Engineering Services on
Existing Structures

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

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

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

= Itis 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.
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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 RISATower, 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



L]
TR T 7T "E[_ |— E=-LLE
| el | =] |
| [ 1| 12| (3] | |
= |8
| ® L ‘ #
3
| & 4
| gl Lel 3] |3] |
g ;
& '§| ErT M e
| |2 [ .
£ |
8|8 ‘ 1! | iz
8 | = \ |
P | [
T O O ol | E
| b e ke S camen S
8 ' el
IS
[0l [ 5 .
L | 3 4 | 5| THBXX-5517DS (Verizon - Proposad)
| ral | [ 1 Buki o/ Radoms Everaurcs) | SIS MY Glenin Piried
| = ' | TA (I8 A
Lt - L T - | amon
] i
(1]
¢ ]
a2« B
. |
| f
S5 S | e w00,
| |
| 1
| |
e o | - —
' KRECO CO-36A (VSC)
| I : SideAm 50" ppe) ¥SC)
| & =
I 3 | ke Lt
| 8 k|
g 2 | I {
H s |
g1
z R | a
B | |
[
B Lo men
o —1 *
|oe :
|k 2 |
o -
L SI 3
8
| N 8 | | |
td \ T - e
it s A
|
e o | 3 :|
1
i | |
—— = — AR
| |
|
| 2« |
el 18] 14ie] _ TOWER DESIGN NOTES
. 3 5|& - 1. Tower designed for a 85 mph basic wind in accordance with Lhe TIAVEIA-222-F Slandard.
i o 2. Tower is also designed for a 85 mph basic wind with .50 in ice
| o 3 Defleclions are based upon a 85 mph wind
] 4. TOWER RATING: 77.5%
i - Lt | @ ] HapH.
[ | Ao
| |
| Ejw | | "l
| |
—— - o — L1
| |
|
Bla . 2
| |
i |
—t | Fagis = 0ol
| LT i
I |
| |
i |
=
i | MAX. CORNER REACTIONS AT BASE:
(8] |=| | DOWN: 646 K
— B | | (] =2 on, UPLIFT: 497 K
Lo || ‘ ® 1 SHEAR: 79K
| £ !
| 1& | [ | | | AXIAL
le1@ (I - 184 K
tlg | | = =
[ i e | | SHEAR [ * MOMENT
5 i 137K | } 20246 kip-A
EN L e nt
L ™1 I ) TORQUE 71 kipt
1 lal | | | | 85 mph WIND - 0.5000 in ICE
| 9] | .| AXIAL
| | 124K
3 I g s A
| | | | i | SHEAR } « MOMENT
| | | | 111K y 16507 kip-R
Sl S ) S, S5 e Nl = = aan
I it ety B | TORQUE 68 kip-R
| | 3 | | egl® REACTIONS - 85 mph WIND
AALIARE HE
Bla|ElEle 4 z
EIR IR
|§l3|8lgfa|2/z|4 22 ¢

Centek Engineering Inc. ™ 15078 - Higganum South
63-2 North Branford Rd. ™% U410 x 280° - Hadkdam - Goose Hill, CT |
Branford, CT 06405 " Verizon Wiralnss [P A
Phone: (203} 488-0580 3 [

FAX. (203) 485587




7/8 (CSP)
(4}15.‘8 (C P). /

(ﬁ) 1 5;3%

_ Round

Ny

SRS/

(2) EW63 (CSP) /

Flat

App In Face

(12) 1 5/8 (Sprint - Reser\ed],-.:.;"/ '

(6) 1 5/8 (Sprint - Existing)="/

App Oul Face

Truss-Leg

\‘2) HYBRIFLEX 1-5/8" (Verizon - Proposed)

Branford, CT 06405
Phone: (203) 488-0580
FAX;: (203) 488-8587

Centek Engineering Inc. |*° 15078 - Higganum South

63-2 North Branford Rd.

|Proiect U-40 x 280" - Haddam - Goose Hill, CT

Clent verizon Wireless | 2@ B 7L Appe
Code: TIA/EIA-222-F Date: 94709115 | S N
Pair Dwag Mo. |

3 Yo




Elevation (ft)

0' - 280°

Round Flat App In Face App OutFace _ _ TrussLeg

Face A Face B Face C _—

R B LU S R e S e R HetCa I B ROl R S S e e L T

na

|
5
2

266.00 266.00
e s, T s — e i e b e B
260.00 ST | IS— 26008 LI} Y L e SO ...

260.00

255.00 R R R .- | R e e

24000 LY 4. I | S BRI SR ! = S e TR [ 240.00
23500 |4 L.} 23500 | 4 ). ISV | |-
23000 St (oK AV ISR | A ==23000 1 Qoo e s sasrnnssn o]

220.00

20550 LA Lo lofeccadocha oo e faniin [ 20550

‘§
g

20000

_wgeo00 NN L L JUE N R YL 0500 )L L ——| | — -

17500 |} L.} | NS ] SO (RS T /1[N 1 (SN NI U [SETRVR——— N - pa—

i - O O O DO S O I ! 166.00 il
.|16300 | 163.00 | E—— ESE U "

—15800 |4 Lo bl e b 105001

14500 §

5

g

B.
130.00 ‘5

145,00

130.00

(2) 7/8 (Eversdurce)
EV§463 (Eversource)

Lighting:
1 2 E_NGS (E\{el’sqlume)
| EWB3 {Eversourca))

1172 (Evarsource);

i1 (2) 1518 (Eversource)

718 (Eversauirce)

T{B (Everspurce) :

)

2 158(CsP)
(2) 718 (Eversource)
EWeE [E\"rersouroefj

EWs3 (Edersurce)

WErsource,;

EW83 (Eversouice)
778 (Eversourds)

2

=}
7/% (MValley Shofe

s 1 1 - ) PP 1 = I O 3 - O O O I U O I o -1 -4 B
100.00 2. o ' ﬁ 10000 |}, L. 10000 {4 e dh i ) | 100.00
g w 5 ol @
) | -1z ~ 1= €
gl @ & b 3 %
ela| Q ¢ 2
21718 L o T
4 0] I 8 =
74 O - oat | o
: SoTe] ool o &8 154 % 80.00
Y Y g ________ 5 ) g
| |= 3
© =
w0
g

‘S

(3) 7/8 (Valiey Shore)

E&0i{Eversource)
(2) HYBRIELEX 1-5/8" (Verizon - Proposed) |

L.l 9500 |

718(CSP)
@78 (éraué_; Shore)

/8 (Valley Share

7/8 (CSP)

0.00

0.00

Centek Engineering Inc. |*" 15078 - Higganum South
63-2 North Branford Rd. [Freest U<40 x 280" - Haddam - Goose Hill, CT
Branford, CT 06405  [C Verizon Wireless  [P™n™ TyL [P
Phone: (203) 488-0580 Code: TIA/EIA-222-F Date: 04/09/15
FAX: (203) 488-8587____|Pal"




tnxTower

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

Page

Job
15078 - Higganum South 1 0of 48
Project Date
U-40 x 280" - Haddam - Goose Hill, CT 17:13:17 04/09/15
Client Designed by
Verizon Wireless TIL

Tower Input Data

The main tower is a 3x free standing tower with an overall height of 280.00 ft above the ground line.

The base of the tower is set at an elevation of 0.00 ft above the ground line.

The face width of the tower is 12.00 ft at the top and 40.00 ft at the base.
This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

A wind speed of 85 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 85 mph.

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

Pressures are calculated at each section.

Stress ratio used in tower member design is 1.333.

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

Options

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

v Use Code Stress Ratios

V' Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile

V' 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

Assume Rigid Index Plate

Use Clear Spans For Wind Area

Use Clear Spans For KL/r

Retension Guys To Initial Tension

Bypass Mast Stability Checks

Use Azimuth Dish Coefficients

Project Wind Area of Appurt.

Autocalc Torque Arm Areas

SR Members Have Cut Ends

v Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

L L L L L L

L. L2 2 2

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
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Wind 180
<——LeahA
Wind 90
e i o
Leg C " I Leg B
Wind Normal
Triangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
St S ft
T1 280.00-260.00 PiRod 12BD Truss Leg 12.00 1 20.00
T2 260.00-240.00 PiRod 12BD Truss Leg 14.00 1 20.00
T3 240.00-220.00 PiRod 12BD Truss Leg 16.00 1 20.00
T4 220.00-200.00 PiRod 12BD Truss Leg 18.00 1 20.00
TS 200.00-180.00 PiRod 12BDH Truss Leg 20.00 1 20.00
T6 180.00-160.00 PiRod 12BDH Truss Leg 22.00 1 20.00
T7 160.00-140.00 PiRod 12BDH Truss Leg 24.00 1 20.00
T8 140.00-120.00 PiRod 12BDH Truss Leg 26.00 I 20.00
T9 120.00-100.00 PiRod 12BDH Truss Leg 28.00 1 20.00
T10 100.00-80.00 PiRod 12BDH Truss Leg 30.00 1 20.00
T11 80.00-60.00 PiRod 12BDH Truss Leg 32.00 I 20.00
T12 60.00-40.00 PiRod 12BDH Truss Leg 34.00 I 20.00
T13 40.00-20.00 PiRod 18BD Truss Leg 36.00 1 20.00
Ti4 20.00-0.00 PiRod 18BD Truss Leg 38.00 1 20.00
- s
Tower Section Geometry (cont’d)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
St S Panels in in
T1 280.00-260.00 10.00 X Brace No Yes 0.0000 0.0000
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
S ¥ Panels in in
T2 260.00-240.00 10.00 X Brace No No 0.0000 0.0000
T3 240.00-220.00 10.00 X Brace No No 0.0000 0.0000
T4 220.00-200.00 10.00 X Brace No Yes 0.0000 0.0000
T5 200.00-180.00 20.00 X Brace No No 0.0000 0.0000
T6 180.00-160.00 20.00 X Brace No No 0.0000 0.0000
T7 160.00-140.00 20.00 X Brace No No 0.0000 0.0000
T8 140.00-120.00 20.00 X Brace No No 0.0000 0.0000
T9 120.00-100.00 20.00 X Brace No No 0.0000 0.0000
T10 100.00-80.00 20.00 X Brace No No 0.0000 0.0000
T11 80.00-60.00 20.00 X Brace No No 0.0000 0.0000
T12 60.00-40.00 20.00 X Brace No No 0.0000 0.0000
T13 40.00-20.00 20.00 X Brace No No 0.0000 0.0000
T14 20.00-0.00 20.00 X Brace No No 0.0000 0.0000
Tower Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
St
T1280.00-260.00  Truss Leg #122G-1.25"-1.00" conn. A572-50 Equal Angle L3x3x5/16 A36
(Pirod 207628) (50 ksi) (36 ksi)
T2 260.00-240.00  Truss Leg #127G -1.25"-1.00" conn. AS572-50 Equal Angle L3x3x5/16 A36
(Pirod 207628) (50 ksi) (36 ksi)
T3 240.00-220.00  Truss Leg #127G-1.25"-1.00" conn. A572-50 Equal Angle L4x4x1/4 A36
(Pirod 207628) (50 ksi) (36 ksi)
T4 220.00-200.00  Truss Leg #122G-1.75"-1.00" conn. AS572-50 Equal Angle L4x4x1/4 A36
(Pirod 195557) (50 ksi) (36 ksi)
T5200.00-180.00  Truss Leg #127G -2.00" - 0.875" A572-50  Double Equal 2L3 1/2x3 1/2x1/4 A36
conn.-Trans (Pirod 211843) (50 ksi) Angle (36 ksi)
T6 180.00-160.00  Truss Leg #1272G -2.25" - 0.875" conn. A572-50  Double Equal 213 1/2x3 1/2x1/4 A36
(Pirod 208334) (50 ksi) Angle (36 ksi)
T7160.00-140.00  Truss Leg #127G -2.25" - 0.875" conn. A572-50  Double Equal 2L4x4x1/4 A36
(Pirod 208334) (50 ksi) Angle (36 ksi)
T8 140.00-120.00  Truss Leg #127.G -2.50" - 0.875" conn. A572-50  Double Equal 2L4x4x3/8 A36
(Pirod 208335) (50 ksi) Angle (36 ksi)
T9 120.00-100.00  Truss Leg #127G -2.75"-0.875 A572-50  Double Equal 21.4x4x3/8 A36
-DB-0.625"-HP- (Pirod (50 ksi) Angle (36 ksi)
238706)
T10 100.00-80.00  Truss Leg #127G -3.00"-0.875 A572-50  Double Equal 21.4x4x3/8 A36
-DB-0.625"-HP-Trans- (Pirod (50 ksi) Angle (36 ksi)
238707)
T11 80.00-60.00  Truss Leg #127G -3.00"-0.875 A572-50  Double Equal 2L5x5x5/16 A36
-DB-0.625"-HP- (Pirod (50 ksi) Angle (36 ksi)
238708)
T12 60.00-40.00  Truss Leg #127G -3.25"-0.875 A572-50  Double Equal 2L5x5x5/16 A36
-DB-0.625"-HP- (Pirod (50 ksi) Angle (36 ksi)
238709)
T13 40.00-20.00  Truss Leg #127ZG -3.25"-0.875 A572-50  Double Equal 2L5x5x5/16 A36
-DB-0.625"-HP- (Pirod (50 ksi) Angle (36 ksi)
238709)
T14 20.00-0.00 Truss Leg #127G -3.25"-0.875 A572-50  Double Equal 2L5x5x5/16 A36
-DB-0.625"-HP- (Pirod (50 ksi) Angle (36 ksi)

238709)
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Tower Section Geometry (cont’d)

Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
ft
T1280.00-260.00 Equal Angle L3 1/2x3 1/2x5/16 A36 Solid Round A36
(36 ksi) (36 ksi)
T3 240.00-220.00 Equal Angle L5x5x3/8 A36 Solid Round A36
(36 ksi) (36 ksi)

Tower Section Geometry (cont’'d)

Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
f Girts
T3 240.00-220.00 1 Equal Angle L3x3x3/16 A36 Solid Round A572-50
(36 ksi) (50 ksi)

Tower Section Geometry (cont'd)

Tower Secondary Secondary Horizontal Secondary Inner Bracing Inner Bracing Size Inner Bracing
Elevation Horizontal Type Size Horizontal Type Grade
Grade
S
T1280.00-260.00 Equal Angle L2 1/2x2 1/2x5/16 A36 Solid Round A36
{36 ksi) (36 ksi)

Tower Section Geometry (cont’d)

Tower Gussel Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) Ay Spacing Spacing
Diagonals Horizontals
Nl i in in in
T1 0.00 0.5000 A36 1 1 1.05 36.0000 36.0000
280.00-260.00 (36 ksi)
T2 0.00 0.5000 A36 1 1 1.05 36.0000 36.0000
260.00-240.00 (36 ksi)
T3 0.00 0.5000 A36 1 1 1.05 36.0000 36.0000
240.00-220.00 (36 ksi)
T4 0.00 0.5000 A36 1 1 1.05 36.0000 36.0000
220.00-200.00 (36 ksi)
TS5 0.00 0.6250 A36 1 1 1.05 36.0000 36.0000
200.00-180.00 (36 ksi)
T6 0.00 0.6250 A36 1 1 1.05 36.0000 36.0000
180.00-160.00 (36 ksi)

T7 0.00 0.6250 A36 1 1 1.05 36.0000 36.0000
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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
S 7 in in in

160.00-140.00 (36 ksi)

T8 0.00 0.6250 A36 | 1 1.05 36.0000 36.0000
140.00-120.00 (36 ksi)

T9 0.00 0.6250 A36 1 1 1.05 36.0000 36.0000
120.00-100.00 (36 ksi)

T10 0.00 0.6250 A36 1 I 1.05 36.0000 36.0000
100.00-80.00 (36 ksi)

T11 0.00 0.6250 A36 ! 1 1.05 36.0000 36.0000
80.00-60.00 (36 ksi)

T12 0.00 0.6250 A36 1 | 1.05 36.0000 36.0000
60.00-40.00 (36 ksi)

T13 0.00 0.6250 A36 1 1 1.05 36.0000 36.0000
40.00-20.00 (36 ksi)

T14 20.00-0.00 0.00 0.6250 A36 1 l 1.05 36.0000 36.0000
(36 ksi)

Tower Section Geometry (cont’d)

K Factors’
Tower Calc Cale Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags

Angles Rounds X X X X X X X

St Y Y Y Y Y Y Il

T1 Yes Yes I 1 1 1 1 | 1 1
280.00-260.00 1 1 1 1 1 1 |
T2 Yes Yes 1 1 1 1 | ! 1 1
260.00-240.00 1 1 1 1 1 1 i
T3 Yes Yes 1 1 1 1 1 1 1 1
240.00-220.00 1 1 1 1 1 1 1
T4 Yes Yes 1 1 1 \ 1 1 1 1
220.00-200.00 1 1 1 | 1 1 1
T5 Yes Yes 1 1 1 1 1 1 I |
200.00-180.00 1 1 1 1 1 1 1
T6 Yes Yes | 1 1 1 1 l 1 1
180.00-160.00 I I I I 1 1 1
T7 Yes Yes I 1 1 1 1 1 1 1
160.00-140.00 1 1 I 1 1 1 1
T8 Yes Yes 1 1 1 1 1 1 1 1
140.00-120.00 1 1 1 1 1 1 1
T9 Yes Yes 1 1 1 I 1 1 | |
120.00-100.00 1 1 1 1 1 | 1
T10 Yes Yes 1 1 1 | 1 1 I |
100.00-80.00 1 1 I 1 1 1 1
T11 Yes Yes 1 1 1 1 1 1 1 1
80.00-60.00 1 | 1 1 1 1 I
Ti12 Yes Yes 1 I 1 1 1 1 1 1
60.0040.00 1 I 1 1 1 1 I
T13 Yes Yes 1 1 1 1 1 l 1 1
40.00-20.00 1 1 1 1 1 1 1
T14 Yes Yes 1 1 1 1 1 I 1 1
20.00-0.00 1 1 1 1 1 1 1

Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to
the overall length.
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Tower Section Geometry (cont’d)

Truss-Leg K Factors

Truss-Legs Used As Leg Members Truss-Legs Used As Inner Members
Tower Leg X zZ Leg X Z
Elevation Panels Brace Brace Panels Brace Brace
ft Diagonals Diagonals Diagonals Diagonals
T1 1 0.5 0.7 | 0.5 0.7
280.00-260.00
T2 1 0.5 0.7 1 0.5 0.7
260.00-240.00
T3 1 0.5 0.7 1 0.5 0.7
240.00-220.00
T4 1 0.5 0.7 ! 0.5 0.7
220.00-200.00
T5 1 0.5 0.7 I 0.5 0.7
200.00-180.00
T6 1 0.5 0.7 I 0.5 0.7
180.00-160.00
T7 1 0.5 0.7 1 0.5 0.7
160.00-140.00
T8 1 0.5 0.7 1 0.5 0.7
140.00-120.00
T9 1 0.5 0.7 1 0.5 0.7
120.00-100.00
T10 1 0.5 0.7 1 0.5 0.7
100.00-80.00
T11 1 0.5 0.7 1 0.5 0.7
80.00-60.00
T12 1 0.5 0.7 1 0.5 0.7
60.00-40.00
T13 1 0.5 0.7 1 0.5 1
40.00-20.00
T14 1 0.5 0.7 1 0.5 1
20.00-0.00
Tower Section Geometry (cont’d)
Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
N
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
T1 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75
280.00-260.00
T2 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 00000 075 | 0.0000 0.75
260.00-240.00
T3 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000 0.75
240.00-220.00
T4 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0,0000 075 | 0.0000 0.75 [ 0.0000 0.75
220.00-200.00
T5 0.0000 1 0.0000  0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 [ 0.0000 0.75
200.00-180.00




Job Page

tnxTower 15078 - Higganum South 7 of 48
. . Project Date
Centek E Inc.
TR G| U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL

FAX: (203) 488-8587

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
St
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
n in in Deduct Deduct Deduct Deduct
in in in in
Té6 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000  0.75 0.0000 0.75
180.00-160.00
T7 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000 0.75 | 0.0000 0.75
160.00-140.00
T8 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000 0.75 | 0.0000 0.75
140.00-120.00
T9 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000  0.75 | 0.0000 0.75
120.00-100.00
T10 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000 0.75 | 0.0000 0.75
100.00-80.00
T11 0.0000 1 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 | 0.0000 0.75
80.00-60.00
T12 0.0000 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000  0.75 | 0.0000 0.75
60.00-40.00
T13 0.0000 1 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 0.0000  0.75 0.0000  0.75 0.0000 0.75
40.00-20.00
T14 20.00-0.00, 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 | 0.0000 0.75

Tower Section Geometry (cont'd)

Tower Connection Offsets
Elevation Diagonal K-Bracing
Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz.
Top Top Bot. Bot. Top Top Bot. Bot.-
/] in in in n in in in in
T1 5.0000 10.7500 | 5.0000 10.7500| 0.0000 0.0000 | 0.0000 0.0000
280.00-260.00
T2 5.0000 10.7500| 5.0000 10.7500| 0.0000 0.0000 [ 0.0000 0.0000
260.00-240.00
T3 5.0000 10.7500 | 5.0000 10.7500| 0.0000 0.0000 | 0.0000 0.0000
240.00-220.00
T4 5.0000 10.7500| 5.0000 10.7500| 0.0000 0.0000 | 0.0000 0.0000
220.00-200.00
T5 5.0000 11.5000 | 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000
200.00-180.00
T6 5.0000 11.5000| 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000
180.00-160.00
T7 5.0000 11.5000| 5.0000 11.5000| 0.0000 0.0000 { 0.0000 0.0000
160.00-140.00
T8 5.0000 11.5000| 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000
140.00-120.00
T9 5.0000 11.5000| 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000
120.00-100.00
T10 5.0000 11.5000| 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000
100.00-80.00
T11 5.0000 11.5000| 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000
§0.00-60.00
T12 5.0000 11.5000 | 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000
60.00-40.00
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Tower Connection Offsels
Elevation Diagonal K-Bracing

Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz.

Top Top Bot. Bot. Top Top Bot. Bot.
S in in in in in in in in
T13 5.0000 11.5000 | 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000

40.00-20.00
T14 20.00-0.00{ 5.0000 11.5000| 5.0000 11.5000| 0.0000 0.0000 | 0.0000 0.0000

| Tower Section Geometry (cont’d)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
St Type
Bolt Size  No. | Bolt Size  No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No.
in in in n in in in
Tl Flange 1.0000 6 1.0000 1 1.0000 1 1.0000 0 1.0000 0 1.0000 0 1.0000 0
280.00-260.00 A325N A325N A325N A325N A325N A325N A325N
T2 Flange 1.0000 6 1.0000 i 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1,0000 0
260.00-240.00 A325N A325N A325N A325N A325N A325N A325N
T3 Flange 1.0000 6 1.0000 1 1.0000 1 1.0000 0 1.0000 1 1.0000 0 1.0000 0
240.00-220.00 A325N A325N A325N A325N A325N A325N A325N
T4 Flange 1.0000 6 1.0000 1 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
220.00-200.00 A325N A325N A325N A325N A325N A325N A325N
T5 Flange 1.0000 12 | 0.8750 1 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
200.00-180.00 A325N A325N A325N A325N A325N A325N A325N
T6 Flange 1.0000 12 | 0.8750 1 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
180.00-160.00 A325N A325N A325N A325N A325N A325N A325N
T7 Flange 1.0000 12 | 0.8750 1 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
160.00-140.00 A325N A325N A325N A325N A325N A325N A325N
T8 Flange 1.0000 12 | 0.8750 1 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
140.00-120.00 A325N A325N A325N A325N A325N A325N A325N
T9 Flange 1.0000 12 | 0.8750 2 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
120.00-100.00 A325N A325N A325N A325N A325N A325N A325N
T10 Flange 12500 12 | 0.8750 2 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
100.00-80.00 A325N A325N A325N A325N A325N A325N A325N
T11 Flange 12500 12 | 0.8750 2 0.0000 0 1.0000 0 1,0000 0 1.0000 0 1.0000 0
80.00-60.00 A325N A325N A325N A325N A325N A325N A325N
T12 Flange 12500 12 | 0.8750 2 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
60.00-40.00 A325N A325N A325N A325N A325N A325N A325N
T13 Flange 12500 12 | 0.8750 2 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
40.00-20.00 A325N A325N A325N A325N A325N A325N A325N
T14 20.00-0.00 Flange 12500 12 | 0.8750 2 0.0000 0 1.0000 0 1.0000 0 1.0000 0 1.0000 0
F1554-105 A325N A325N A325N A325N A325N A325N
| Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face Allow Component Placement Face Lateral # # Clear  Width or Perimeter  Weight
or Shield Type Offset Offset Per Spacing Diameter
Leg S in (Frac FW) Row in in in pif
Safety Line C Yes Ar (CfAe) 280.00 - 0.00 3.0000 0 1 1 03750 0.3750 0.22

3/8
Lighting B Yes Ar (CfAe) 280.00-0.00 1.0000 0.5 1 1 0.8700  0.8700 0.15
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Description Face Allow Component Placement Face Lateral # # Clear  Widthor Perimeter  Weight
or  Shield Type Offset Offset Per Spacing Diameter
Leg St in (Frac FW) Row in in in pif
15/8 A Yes  Ar(CfAe) 155.00 - 0.00 3.0000 0.4 6 6 1.9800  1.9800 1.04
(Sprint -
Existing)
15/8 A Yes  Ar(CfAe) 155.00 - 0.00 3.0000 045 12 6 1.9800  1.9800 1.04
(Sprint -
Reserved)
EW63 A Yes Af (CfAe) 195.00 - 0.00 3.0000 -0.45 2 2 1.5742 1.5742  5.0668 0.51
(CSP)
EW63 A Yes Af (CfAe) 163.00 - 0.00 3.0000 -0.43 1 1 1.5742 1.5742  5.0668 0.51
(CSP)
EW63 A Yes  Af(CfAe) 104.00 - 0.00 3.0000 -0.42 1 1 1.5742 15742 5.0668 0.51
(CSP)
15/8 A Yes Ar (CfAe) 235.00-0.00 3.0000 -0.38 2 1 1.9800  1.9800 1.04
(CSP)
15/8 A Yes Ar (CfAe) 200.00 - 0.00 3.0000 -0.36 3 2 1.9800  1.9800 1.04
(CSP)
15/8 A Yes Ar (CfAce) 175.00 - 0.00 3.0000 -0.34 4 2 1.9800  1.9800 1.04
(CSP)
15/8 C  Yes  Ar(CfAe) 280.00 - 0.00 3.0000 0.46 1 1 1.9800  1.9800 1.04
(Valley Shore)
7/8 C  Yes  Ar(CfAe) 265.00-0.00 3.0000 045 2 2 1.1100  1.1100 0.54
(Valley Shore)
7/8 C  Yes Ar (CfAe) 215.00-0.00 3.0000 0.44 1 1 1.1100  1.1100 0.54
(Valley Shore)
7/8 C Yes  Ar(CfAe) 130.00 - 0.00 3.0000 0.42 3 3 1.1100  1.1100 0.54
(Valley Shore)
7/8 C  Yes  Ar(CfAe) 115.00 - 0.00 3.0000 0.4 2 2 1.1100  1.1100 0.54
(Valley Shore)
7/8 C  Yes  Ar(CfAe) 100.00 - 0.00 3.0000 0.38 1 1 1.1100  1.1100 0.54
(Valley Shore)
EW63 B Yes  Af(CfAe) 276.00 - 0.00 3.0000 0.47 2 2 1.5742 1.5742  5.0668 0.51
(Eversource)
EW63 B Yes Af (CfAe) 266.00 - 0.00 3.0000 046 1 1 1.5742 1.5742  5.0668 0.51
(Eversource)
EW63 B Yes  Af(CfAe) 220.00 - 0.00 3.0000 045 1 1 1.5742  1.5742  5.0668 0.51
(Eversource)
7/8 B Yes  Ar(CfAe) 168.00 - 0.00 3.0000 043 1 1 1.1100  1.1100 0.54
(Town of
Haddam)
7/8 B Yes  Ar(CfAe) 240.00 - 0.00 3.0000 042 2 1 1.1100  1.1100 0.54
(Eversource)
7/8 B Yes  Ar(CfAe) 255.00 -0.00 3.0000 0.41 1 1 1.1100  1.1100 0.54
(Eversource)
12 B Yes  Ar (CfAe) 260.00 - 0.00 5.0000 041 1 1 0.5800  0.5800 0.25
(Eversource)
15/8 B  Yes  Ar(CfAe) 260.00 - 0.00 3.0000 0.39 2 2 1.9800  1.9800 1.04
(Eversource)
7/8 B  Yes Ar(CfAe) 230.00 - 0.00 3.0000 0.38 1 1 1.1100  1.1100 0.54
(Eversource)
7/8 B Yes  Ar(CfAe) 216.00 - 0.00 5.0000 0.38 1 l 1.1100  1.1100 0.54
(Eversource)
7/8 B  Yes  Ar(CfAe) 280.00 -0.00 3.0000 0.37 2 1 1.1100  1.1100 0.54
(Eversource)
7/8 A Yes Ar (CfAe) 116.00 - 0.00 3.0000 -0.32 1 1 1.1100  1.1100 0.54
(CSP)
7/8 A Yes  Ar(CfAe) 55.00-0.00 3.0000 -0.32 1 1 1.1100  1.1100 0.54
(CSP)
12 A Yes Ar (CfAe) 235.00-0.00 3.0000 -0.41 2 1 0.5800  0.5800 025
(CSP)
12 A Yes  Ar(CfAe) 175.00 - 0.00 3.0000 -0.4 2 1 0.5800  0.5800 025

(CSP)
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Description Face Allow Component Placement Face Lateral # # Clear  Widih or Perimeter  Weight
or Shield Type Offset Offset Per Spacing Diameter
Leg S in (Frac FW) Row in in in pif
12 A Yes  Ar(CfAe) 200.00 - 0.00 5.0000 -0.36 1 1 0.5800  0.5800 0.25
(CSP)
E60 B  Yes  Ar(CfAe) 130.00 - 0.00 3.0000 0.44 1 1 22000 22000 0.68
(Eversource)
EW63 C  Yes  Af(CfAe) 276.00 - 0.00 3.0000 -0.47 1 | 1.5742 1.5742  5.0668 0.51
(Eversource)
EW63 C  Yes  Af(CfAe) 240.00 - 0.00 3.0000 -0.46 1 1 1.5742 15742  5.0668 0.51
(Eversource)
EW63 C  Yes  Af(CfAe) 230.00 - 0.00 3.0000 -045 1 1 1.5742 15742 5.0668 0.51
(Eversource)
EW63 C  Yes  Af(CfAe) 205.50 - 0.00 3.0000 -0.44 1 1 1.5742 15742 5.0668 0.51
(Eversource)
HYBRIFLEX B  Yes  Ar(CfAe) 145.00 - 0.00 3.0000 -0.44 2 2 1.9800  1.9800 1.90

1-5/8"

(Verizon -
Proposed)
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face AR Ar CiA, Cad. Weight
Section Elevation In Face Out Face
S s Nid s s K
T1 280.00-260.00 A 0.000 0.000 0.000 0.000 0.00
B 5.150 4.985 0.000 0.000 0.04
C 4.850 2.099 0.000 0.000 0.04
T2 260.00-240.00 A 0.000 0.000 0.000 0.000 0.00
B 14.104 7.871 0.000 0.000 0.11
C 7.625 2.624 0.000 0.000 0.06
T3 240.00-220.00 A 6.400 0.000 0.000 0.000 0.04
B 19.192 7.871 0.000 0.000 0.14
C 7.625 6.559 0.000 0.000 0.07
T4 220.00-200.00 A 8.533 0.000 0.000 0.000 0.05
B 21.597 10.495 0.000 0.000 0.16
C 9.012 8.593 0.000 0.000 0.09
TS5 200.00-180.00 A 19.400 3.936 0.000 0.000 0.13
B 21.967 10.495 0.000 0.000 0.17
C 9.475 10.495 0.000 0.000 0.10
T6 180.00-160.00 A 30325 5.641 0.000 0.000 021
B 22707 10.495 0.000 0.000 0.17
C 9475 10.495 0.000 0.000 0.10
T7 160.00-140.00 A 76.532 7.871 0.000 0.000 0.52
B 25467 10.495 0.000 0.000 0.20
C 9475 10.495 0.000 0.000 0.10
T8 140.00-120.00 A 90.721 7.871 0.000 0.000 0.62
B 32250 10.495 0.000 0.000 0.26
C 12.250 10.495 0.000 0.000 0.11
T9 120.00-100.00 A 92.201 8.396 0.000 0.000 0.63
B 34.083 10.495 0.000 0.000 0.27
C 17.800 10.495 0.000 0.000 0.15
T10 100.00-80.00 A 92.571 10.495 0.000 0.000 0.64
B 34.083 10.495 0.000 0.000 0.27
C 20.575 10.495 0.000 0.000 0.16
T11 80.00-60.00 A 92.571 10.495 0.000 0.000 0.64
B 34.083 10.495 0.000 0.000 027
C 20.575 10.495 0.000 0.000 0.16
Ti12 60.00-40.00 A 93.958 10.495 0.000 0.000 0.65
B 34.083 10.495 0.000 0.000 0.27
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Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Tower Tower Face Ar Ar Cud Cidy Weight
Section Elevation In Face Out Face
fi bis yia hid z K
C 20.575 10.495 0.000 0.000 0.16
T13 40.00-20.00 A 94421 10.495 0.000 0.000 0.65
B 34.083 10.495 0.000 0.000 0.27
C 20.575 10.495 0.000 0.000 0,16
Ti4 20.00-0.00 A 94.421 10.495 0.000 0.000 0.65
B 34.083 10.495 0,000 0.000 0.27
C 20.575 10.495 0.000 0.000 0.16
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar Cud. CuAd, Weight
Section Elevation or Thickness In Face Out Face
St Leg in ya )id s 7 K
T1 280.00-260.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 10.150 7.096 0.000 0.000 0.15
C 9.017 2.988 0.000 0.000 0.11
T2 260.00-240.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 25.354 11.204 0.000 0.000 0.34
C 14.292 3.735 0.000 0.000 0.16
T3 240.00-220.00 A 0.500 10.875 0.000 0.000 0.000 0.10
B 35.025 11.204 0.000 0.000 042
C 14.292 9.337 0.000 0.000 0.22
T4 220.00-200.00 A 0.500 14.500 0.000 0.000 0.000 0.14
B 39.597 14.939 0.000 0.000 0.50
C 16.929 12.231 0.000 0.000 0,27
TS 200.00-180.00 A 0.500 31.434 5.602 0.000 0.000 0.37
B 40.300 14,939 0.000 0.000 0.50
© 17.808 14.939 0.000 0.000 0.31
T6 180.00-160.00 A 0.500 45.584 8.030 0.000 0.000 0.57
B 41.707 14.939 0.000 0.000 0.51
C 17.808 14.939 0.000 0.000 0.31
T7 160.00-140.00 A 0.500 101.616 11.204 0.000 0.000 1.35
B 46.300 14.939 0.000 0.000 0.57
(G 17.808 14.939 0.000 0.000 0.31
T8 140.00-120.00 A 0.500 118.721 11.204 0.000 0.000 1.58
B 56.417 14.939 0.000 0.000 0.69
C 23.083 14.939 0.000 0.000 0.35
T9 120.00-100.00 A 0.500 121.534 11.951 0.000 0.000 1.61
B 59.083 14.939 0.000 0.000 0.72
C 33.633 14.939 0.000 0.000 0.44
T10 100.00-80.00 A 0.500 122.238 14.939 0.000 0.000 1.65
B 59.083 14.939 0.000 0.000 0.72
C 38.908 14.939 0.000 0.000 0.49
T11 80.00-60.00 A 0.500 122.238 14.939 0.000 0.000 1.65
B 59.083 14.939 0.000 0.000 0.72
C 38.908 14,939 0.000 0.000 0.49
T12 60.00-40.00 A 0.500 124.875 14,939 0.000 0.000 1.67
B 59.083 14.939 0.000 0.000 0.72
C 38.908 14.939 0.000 0.000 0.49
T13 40.00-20.00 A 0.500 125.754 14.939 0.000 0.000 1.68
B 59.083 14.939 0.000 0.000 0.72
C 38.908 14.939 0.000 0.000 0.49
Ti4 20.00-0.00 A 0.500 125.754 14.939 0.000 0.000 1.68
B 59.083 14.939 0.000 0.000 0.72
C 38.908 14.939 0.000 0.000 0.49
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63-2 Northranﬁ)rngd U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Feed Line Shielding
Section Elevation Face Ap Ar Ar Ar
Ice Ice
. 7 bid bid 7
T1 280.00-260.00 A 0.000 0.000 0.000 0.000
B 0.000 0.496 0.816 1457
C 0.000 0418 0.685 1.227
T2 260.00-240.00 A 0.000 0.000 0.000 0.000
B 0.000 0.696 1.210 2.087
C 0.000 0.372 0.616 1.117
T3 240.00-220.00 A 0.000 0.158 0.354 0.631
B 0.000 1.131 2.586 4,523
C 0.000 0.692 1.570 2.769
T4 220.00-200.00 A 0.000 0.143 0.321 0.573
B 0.000 0,937 2.139 3.747
C 0.000 0.584 1.327 2334
T5 200.00-180.00 A 0.000 0.306 0.635 1.071
B 0.000 0.580 1.158 2.031
C 0.000 0.402 0.804 1.408
Té6 180.00-160.00 A 0.000 0.429 0.895 1.500
B 0.000 0.572 1.140 2.003
C 0.000 0.386 0.772 1.351
T7 160.00-140.00 A 0.000 0.964 2.432 3.854
B 0.000 0.602 1.377 2.409
C 0.000 0.373 0.852 1.493
T8 140.00-120.00 A 0.000 1.091 2.774 4364
B 0.000 0.690 1.620 2.760
C 0.000 0.417 0.943 1.669
T9 120.00-100.00 A 0.000 1.102 2.789 4408
B 0.000 0.701 1.655 2.802
C 0.000 0.514 1.146 2.057
T10 100.00-80.00 A 0.000 1.121 2.830 4483
B 0.000 0.686 1.621 2.745
C 0.000 0.556 1232 2224
T11 80.00-60.00 A 0.000 1.101 3.476 5.506
B 0.000 0.674 1.992 3372
C 0.000 0.546 1514 2.732
T12 60.00-40,00 A 0.000 1.110 3.490 5.550
B 0.000 0.664 1.962 3.321
C 0.000 0.538 1.491 2.691
T13 40.00-20.00 A 0.000 1.104 3.467 5.519
B 0.000 0.656 1.936 3278
C 0.000 0.531 1.472 2.656
T14 20.00-0.00 A 0.000 1.091 3.427 5456
B 0.000 0.648 1.914 3241
C 0.000 0.525 1.455 2.625
Feed Line Center of Pressure
Section Elevation CPy CPy CPy CP;
Ice Ice
fi in in in in
Tt 280.00-260.00 3.6633 3.9917 3.9339 43544
T2 260.00-240.00 9.5191 8.6244 9.7693 9.3304
T3 240.00-220.00 8.0632 9.3750 8.6454 10.5616
T4 220.00-200.00 11.1142 13.4258 11.5618 14.8860
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Centek Engineering Inc.
yoy kS s s U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section Elevation CPy CcP; CPy CPy
Ice Ice
fi in in in in
T5 200.00-180.00 6.1282 19.8551 6.4494 21.1263
T6 180.00-160.00 -0.1337 22.4232 1.2853 23.7030
T7 160.00-140.00 -4.2624 -3.1717 -2.3054 3.1122
T8 140.00-120.00 -4.8289 -11.4600 -3.1980 -3.8488
T9 120.00-100.00 -7.0511 -9.2087 -6.2314 -0.9568
T10 100.00-80.00 -9.3961 -8.0874 -8.8818 0.6274
T11 80.00-60.00 -9.3716 -8.0857 -9.0115 0.6562
T12 60.00-40.00 -10.2068 -8.1010 -10.0382 0.9548
T13 40.00-20.00 -10.8173 -8.3592 -10.7324 1.1136
T14 20.00-0.00 -11.2327 -8.6786 -11.1743 1.1929
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cudy Cyd4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ¢ Ji V3 7 K
S
S
Beacon Extender (4') 803062 B From Leg 0.00 0.0000 280.00 No Ice 1.11 1.11 0.03
0.00 172" Ice 132 1.32 0.04
2.00
Beacon B From Leg 0.00 0.0000 280.00 No Ice 2.40 2.40 0.07
0.00 1/2" Ice 2.67 2.67 0.10
4.00
DB538 B From Leg 0.00 0.0000 279.00 No Ice 225 225 0.01
(Eversource) 0.00 1/2" Ice 4.46 4.46 0.02
7.00
DB589-Y B From Leg 6.00 0.0000 260.00 No Ice 1.83 1.83 0.01
(Eversource) 0.00 172" Ice 2,75 2.75 0.03
5.00
DB589-Y B From Leg 6.00 0.0000 260.00 No Ice 1.83 1.83 0.01
(Eversource) 0.00 1/2" Ice 2.75 2.75 0.03
-5.00
TMA (12"x16"x6™") B From Leg 6.00 0.0000 260.00 No Ice 2.53 1.20 0.02
(Eversource) 0.00 1/2" Ice 271 1.33 0.04
0.00
6' Pivot Side Arm (50" pipe) B From Leg 3.00 0.0000 260.00 No Ice 1.91 3.93 0.13
(Eversource) 0.00 1/2" Ice 2.67 4.99 0.17
0.00
SD110-SFXPASNM B From Leg 6.00 0.0000 241.00 No Ice 243 243 0.03
(Eversource) 0.00 1/2" Ice 4.46 4.46 0.04
8.00
6' Pivot Side Arm (50" pipe) B From Leg 3.00 0.0000 241.00 No Ice 1.91 3.93 0.13
(Eversource) 0.00 1/2" Ice 2.67 4.99 0.17
0.00
ANT450F10 B From Leg 0.00 0.0000 216.00 No Ice 5.59 5.59 0.04
(VSC) 0.00 172" Ice 7.63 7.63 0.08
10.00
6' Pivot Side Arm (50" pipe) B From Leg 3.00 0.0000 216.00 No Ice 1.91 393 0.13
(VSC) 0.00 1/2"Ice 2.67 4,99 0.17
0.00
TMA (12"x16"x6"") B From Leg 6.00 0.0000 200.00 No Ice 2.53 1.20 0.02
(CSP) 0.00 172" Ice 271 1.33 0.04

0.00
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N . Project Date
Centek Engineering Inc. .
o il U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Description Face Offset Offsets: Azimuth Placement Cu4, Cydy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
i/ ° 7 F s K
A
i
SC479 B From Leg 6.00 0.0000 200,00 No Ice 5.06 5.06 0.03
(CSP) 0.00 172" Tce 6.54 6.54 0.07
7.00
SC479 B From Leg 6.00 0.0000 200.00 No Ice 5.06 5.06 0.03
(CSP) 0.00 1/2" Ice 6.54 6.54 0.07
-7.00
6' Pivot Side Arm (50" pipe) B From Leg 3.00 0.0000 200.00 No Ice 1.91 3.93 0.13
(CSP) 0.00 172" Ice 2.67 4.99 0.17
0.00
SC479 B From Leg 6.00 0.0000 200.00 No [ce 5.06 5.06 0.03
(CSP) 0.00 172" Ice 6.54 6.54 0.07
-7.00
3' Pivot Side Arm (50" pipe) B From Leg 1.50 0.0000 200.00 No Ice 191 249 0.11
(CSP) 0.00 1/2" Ice 2.70 3.30 0.13
0.00
SC479 B From Leg 6.00 0.0000 175.00 No Ice 5.06 5.06 0.03
(CSP) 0.00 112" Ice 6.54 6.54 0.07
7.00
SC479 B From Leg 6.00 0.0000 175.00 No Ice 5.06 5.06 0.03
(CSP) 0.00 1/2" Ice 6.54 6.54 0.07
-7.00
6' Pivot Side Arm (50" pipe) B From Leg 3.00 0.0000 175.00 No Ice 1.91 3.93 0.13
(CSP) 0.00 1/2"Ice 2.67 4.99 0.17
0.00
PR-950 A From Leg 3.00 0.0000 126.00 No Ice 6.35 6.35 0.04
(VSC) 0.00 1/2" Ice 11.43 11.43 0.05
0.00
6' Pivot Side Arm (50" pipe) A From Leg 3.00 0.0000 126.00 No Ice 191 3.93 0.13
(VSC) 0.00 1/2" Ice 2.67 4.99 0.17
0.00
ANTI150F6 -138-151 MHZ C From Leg 0.00 0.0000 279.00 No Ice 5.87 5.87 0.03
(Eversource) 0.00 172" Ice 8.00 8.00 0.07
10.00
DB212-1-C C From Leg 6.00 0.0000 255.00 No Ice 261 261 0.01
(Eversource) 0.00 1/2" Ice 538 5.38 0.03
0.00
6' Pivot Side Arm (50" pipe) C From Leg 3.00 0.0000 255.00 No Ice 1.91 3.93 0.13
(Eversource) 0.00 172" Ice 2.67 4.99 0.17
0.00
TMA (12"x16"x6"") C From Leg 6.00 0.0000 235.00 No Ice 2.53 1.20 0.02
(CSP) 0.00 12" Ice 2.71 1.33 0.04
0.00
SE419-SF3P4LDF C From Leg 6.00 0.0000 235.00 No Ice 4.12 0.04 0.04
(CSP) 0.00 1/2" Ice 5.11 1.00 0.05
5.00
SE419-SF3P4LDF C From Leg 6.00 0.0000 235.00 No Ice 4.12 0.04 0.04
(CSP) 0.00 172" Ice 5.11 1.00 0.05
-5.00
6' Pivot Side Arm (50" pipe) © From Leg 3.00 0.0000 235.00 No Ice 1.91 3.93 0.13
(CSP) 0.00 1/2"Ice 2.67 4.99 0.17
0.00
ANT900D6-9 @ From Leg 3.00 0.0000 200.00 No Ice 1.39 1.39 0.01
(CSP) 0.00 1/2" Ice 2.03 2.03 0.03
5.00
3' Pivot Side Arm (50" pipe) C From Leg 1.50 0.0000 200.00 No Ice 1.91 2.49 0.11
(CSP) 0.00 172" Ice 2.70 3.30 0.13

0.00
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. . Project Date
Centek E Inc.
S tioninEredorihl U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587

Description Face Offset Offsets: Azimuth Placement Cuda Cud4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S 7 v K
S
Jt
ANT450F6 C From Leg 3.00 0.0000 168.00 No Ice 1.86 1.86 0.02
(Town of Haddam) 0.00 1/2" Ice 2.67 2.67 0.04
5.00
3' Pivot Side Arm (50" pipe) C From Leg 1.50 0.0000 168.00 No Ice 1.91 2.49 0.11
(Town of Haddam) 0.00 1/2" Ice 2.70 3.30 0.13
0.00
KRECO CO-36A C From Leg 0.00 0.0000 130.00 No Ice 5.87 5.87 0.03
(VSC) 0.00 1/2" Ice 8.00 8.00 0.07
7.00
6' Pivot Side Arm (50" pipe) C From Leg 3.00 0.0000 130.00 No Ice 1.91 3.93 0.13
(VSC) 0.00 1/2" Ice 2.67 4.99 0.17
0.00
3' Pivot Side Arm (50" pipe) C From Leg 1.50 0.0000 128.00 No Ice 1.91 2.49 0.11
(VSC) 0.00 1/2" Ice 270 3.30 0.13
0.00
(4) DB980H90E-M A From Leg 3.00 0.0000 155.00 No Ice 3.90 2.29 0.01
(Sprint) 0.00 1/2" Ice 4.18 2.53 0.03
0.00
(4) 2" x 60" Sch. 40 A From Leg 3.00 0.0000 155.00 No Ice 0.00 1.19 0.02
(Sprint) 0.00 1/2" Ice 0.00 1.46 0.03
0.00
12' V Frame A From Leg 3.00 0.0000 155.00 No Ice 9.22 3.08 0.30
(Sprint) 0.00 1/2" Ice 12.97 6.17 0.39
0.00
(4) DB980H90E-M C From Leg 3.00 0.0000 155.00 No Ice 3.90 2.29 0.01
(Sprint) 0.00 172" Ice 4.18 2.53 0.03
0.00
(4)2" x 60" Sch. 40 C From Leg 3.00 0.0000 155.00 No Ice 0.00 1.19 0.02
(Sprint) 0.00 172" Ice 0.00 1.46 0.03
0.00
12' V Frame C From Leg 3.00 0.0000 155.00 No Ice 9.22 3.08 0.30
(Sprint) 0.00 1/2" Ice 12.97 6.17 0.39
0.00
(4) DB980H90E-M B From Leg 3.00 0.0000 155.00 No Ice 3.90 2.29 0.01
(Sprint) 0.00 1/2" Ice 4.18 2.53 0.03
0.00
(4) 2" x 60" Sch. 40 B From Leg 3.00 0.0000 155.00 No Ice 0.00 1.19 0.02
(Sprint) 0.00 12" Ice 0.00 1.46 0.03
0.00
12' V Frame B From Leg 3.00 0.0000 155.00 No Ice 9.22 3.08 0.30
(Sprint) 0.00 1/2" Ice 12.97 6.17 0.39
0.00
LNX-6515DS A From Leg 3.00 0.0000 145.00 No Ice 11.45 7.70 0.06
(Verizon - Proposed) -6.00 172" Ice 12.06 8.29 0.12
0.00
HBXX-6517DS A From Leg 3.00 0.0000 145.00 No Ice 8.74 524 0.05
(Verizon - Proposed) -4.00 172" Ice 931 5.71 0.10
0.00
LNX-6515DS A From Leg 3.00 0.0000 145.00 No Ice 11.45 7.70 0.06
(Verizon - Proposed) 0.00 1/2" Ice 12.06 8.29 0.12
0.00
HBXX-6517DS A From Leg 3.00 0.0000 145.00 No Ice 8.74 524 0.05
(Verizon - Proposed) 4.00 1/2"Ice 9.31 571 0.10
0.00
LNX-6515DS B From Leg 3.00 0.0000 145.00 No Ice 11.45 7.70 0.06
(Verizon - Proposed) -6.00 172" Ice 12.06 8.29 0.12

0.00
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S sNont By, U~40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
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Description Face Offset Offsets: Azimuth Placement Cady Cydy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° v 7 b3 K
S
S
HBXX-6517DS B From Leg 3.00 0.0000 145.00 No Ice 8.74 5.24 0.05
(Verizon - Proposed) -4.00 1/2" Ice 9.31 5.71 0.10
0.00
LNX-6515DS B From Leg 3.00 0.0000 145.00 No Ice 11.45 7.70 0.06
(Verizon - Proposed) 0.00 1/2" Ice 12.06 829 0.12
0.00
HBXX-6517DS B From Leg 3.00 0.0000 145.00 No Ice 8.74 524 0.05
(Verizon - Proposed) 4.00 172" Ice 9.31 5.71 0.10
0.00
LNX-6515DS C From Leg 3.00 0.0000 145.00 No Ice 11.45 7.70 0.06
(Verizon - Proposed) -6.00 1/2" Ice 12.06 8.29 0.12
0.00
HBXX-6517DS C From Leg 3.00 0.0000 145.00 No Ice 8.74 5.24 0.05
(Verizon - Proposed) -4.00 1/2" Ice 9.31 5.71 0.10
0.00
LNX-6515DS C From Leg 3.00 0.0000 145.00 No Ice 11.45 7.70 0.06
(Verizon - Proposed) 0.00 12" Ice 12.06 8.29 0.12
0.00
HBXX-6517DS C From Leg 3.00 0.0000 145.00 No Ice 8.74 524 0.05
(Verizon - Proposed) 4.00 172" Ice 9.31 5.71 0.10
0.00
RRH2x60-AWS A From Leg 3.00 0.0000 145.00 No Ice 3.78 2.07 0.06
(Verizon - Proposed) -4.00 172" Ice 4.09 235 0.08
0.00
RRH2x60-AWS B From Leg 3.00 0.0000 145.00 No Ice 3.78 2.07 0.06
(Verizon - Proposed) -4.00 1/2" Ice 4.09 235 0.08
0.00
RRH2x60-AWS C From Leg 3.00 0.0000 145.00 No Ice 3.78 2.07 0.06
(Verizon - Proposed) -4.00 1/2" Ice 4.09 2.35 0.08
0.00
RRH2x60-PCS A From Leg 3.00 0.0000 145.00 No Ice 251 1.55 0.06
(Verizon - Proposed) 4.00 172" Tce 2.73 1.74 0.07
0.00
RRH2x60-PCS B From Leg 3.00 0.0000 145.00 No Ice 251 1.55 0.06
(Verizon - Proposed) 4.00 172" Ice 2.73 1.74 0.07
0.00
RRH2x60-PCS C From Leg 3.00 0.0000 145.00 No Ice 2.51 1.55 0.06
(Verizon - Proposed) 4.00 172" Tce 2.73 1.74 0.07
0.00
RRH2x60-07-U A From Leg 3.00 0.0000 145.00 No Ice 245 1.63 0.05
(Verizon - Proposed) 0.00 1/2" Ice 2.67 1.83 0.07
0.00
RRH2x60-07-U B From Leg 3.00 0.0000 145.00 No Ice 245 1.63 0.05
(Verizon - Proposed) 0.00 172" Ice 2.67 1.83 0.07
0.00
RRH2x60-07-U C From Leg 3.00 0.0000 145.00 No Ice 245 1.63 0.05
(Verizon - Proposed) 0.00 1/2"Ice 2.67 1.83 0.07
0.00
DB-T1-6Z-8AB-0Z A From Leg 3.00 0.0000 145.00 NoIce 5.60 2.33 0.04
(Verizon - Proposed) 0.00 1/2" Ice 5.92 2.56 0.08
0.00
DB-T1-6Z-8AB-0Z B From Leg 3.00 0.0000 145.00 No Ice 5.60 233 0.04
(Verizon - Proposed) 0.00 1/2" Ice 5.92 2.56 0.08
0.00
12' V Frame A From Leg 3.00 0.0000 145.00 No Ice 9.22 3.08 0.30
(Verizon - Proposed) 0.00 172" Ice 12.97 6.17 0.39

0.00
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63 2o ramorci U-40 x 280’ - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
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Description Face Offset Offsets: Azimuth Placement Cudy Cudy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ¢ St y s K
Ji
St
12' V Frame B From Leg 3.00 0.0000 145.00 No Ice 9.22 3.08 0.30
(Verizon - Proposed) 0.00 1/2"Ice 12.97 6.17 0.39
0.00
12' V Frame C From Leg 3.00 0.0000 145.00 No Ice 922 3.08 0.30
(Verizon - Proposed) 0.00 1/2"Ice 12.97 6.17 0.39
0.00
1142-2C A From Leg 0.00 0.0000 279.00 No Ice 2.09 2.09 0.02
(VSO) 0.00 1/2"Ice 337 3.37 0.04
8.00
10' Dipole A From Leg 3.00 0.0000 261.00 No Ice 4.00 4.00 0.05
(VSC) 0.00 12" Ice 6.00 6.00 0.07
5.00
6' Pivot Side Arm (50" pipe) A From Leg 3.00 0.0000 261.00 No Ice 1.91 3.93 0.13
(VSC) 0.00 172" Ice 2.67 4.99 0.17
0.00
KRECO CO-36A A From Leg 0.00 0.0000 240.00 No Ice 5.87 5.87 0.03
(Eversource) 0.00 1/2" Ice 8.00 8.00 0.07
7.00
6' Pivot Side Arm (50" pipe) A From Leg 3.00 0.0000 240.00 No Ice 1.91 3.93 0.13
(Eversource) 0.00 172" Ice 2.67 4.99 0.17
0.00
531-70HD A From Leg 6.00 0.0000 230.00 No Ice 6.00 6.00 0.04
(Eversource) 0.00 172" Ice 6.90 6.90 0.05
0.00
3' Pivot Side Arm (50" pipe) A From Leg 1.50 0.0000 230.00 No Ice 1.91 2.49 0.11
(Eversource) 0.00 12" Ice 2.70 3.30 0.13
0.00
SD110-SEXPASNM A From Leg 6.00 0.0000 216.00 No Ice 243 243 0.03
(Eversource) 0.00 172" Ice 4.46 446 0.04
0.00
6' Pivot Side Arm (50" pipe) A From Leg 3.00 0.0000 216.00 No Ice 1.91 393 0.13
(Eversource) 0.00 1/2"Ice 2.67 4.99 0.17
0.00
BCR-80010-90 A From Leg 6.00 0.0000 175.00 No Ice 4.86 4.86 0.04
(CSP) 0.00 1/2"Ice 5.99 5.99 0.07
5.00
BCD-80609 A From Leg 6.00 0.0000 175.00 No Ice 2.95 2.95 0.03
(CSP) 0.00 172" Ice 4.08 4.08 0.05
-5.00
TMA (12"x16"x6"™) A From Leg 6.00 0.0000 175.00 No Ice 2.53 1.20 0.02
(CSP) 0.00 1/2"Ice 2.71 1.33 0.04
0.00
3' Pivot Side Arm (50" pipe) A From Leg 1.50 0.0000 175.00 No Ice 1.91 2.49 0.11
(CSP) 0.00 172" Ice 2.70 3.30 0.13
0.00
ANT450F6 A From Leg 6.00 0.0000 124.00 No Ice 1.86 1.86 0.02
(VSC) 0.00 1/2" Ice 2.67 2.67 0.04
0.00
6' Pivot Side Arm (50" pipe) A From Leg 3.00 0.0000 124.00 No Ice 1.91 3.93 0.13
(VSC) 0.00 1/2"Ice 2.67 499 0.17
0.00
BR-6155 A From Leg 1.50 0.0000 116.00 No Ice 1.90 1.90 0.01
(VSC) 0.00 172" Ice 2.29 229 0.02
3.00
ANT400D A From Leg 3.00 0.0000 116.00 No Ice 0.34 0.34 0.01
(CSP) 0.00 172" Ice 0.40 0.40 0.18

-1.00
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Description Face Offset Offsets: Azimuth Placement Cudy Cyda Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S = ] i 7 K
S
J
3' Pivot Side Arm (50" pipe) A From Leg 1.50 0.0000 116.00 No Ice 1.91 2.49 0.11
(VSC/CSP) 0.00 172" Ice 2.70 330 0.13
0.00
BR-6155 A From Leg 1.50 0.0000 97.00 No Ice 1.90 1.90 0.01
(VSC) 0.00 172" Ice 229 229 0.02
3.00
3' Pivot Side Arm (50" pipe) A From Leg 1.50 0.0000 97.00 No Ice 1.91 249 0.11
(VSC) 0.00 172" Ice 2.70 3.30 0.13
0.00
S-ft dipole A From Leg 3.00 0.0000 55.00 No Ice 2.70 2.70 0.01
(CSP) 0.00 1/2"Ice 4.50 4.50 0.03
0.00
3' Pivot Side Arm (50" pipe) A From Leg 1.50 0.0000 55.00 No Ice 1.91 249 0.11
(CSP) 0.00 172" Ice 2.70 3.30 0.13
0.00
Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Qutside Aperture Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
f 8 : fi V. f K
8'Solid w/ Radome C Paraboloid From 1.00 0.0000 276.00 8.00 No Ice 50.27 0.30
(Eversource) w/Radome Leg 0.00 172" Ice 51.32 0.62
0.00
8' Solid w/ Radome B Paraboloid From 1.00 0.0000 276.00 8.00 NoIce 50.27 0.30
(Eversource) w/Radome Leg 0.00 1/2" Ice 51.32 0.62
0.00
8' Solid w/ Radome A Paraboloid From 1.00 0.0000 276.00 8.00 No Ice 50.27 0.30
(Eversource) w/Radome Leg 0.00 1/2" Ice 51.32 0.62
0.00
8' Solid w/ Radome C Paraboloid From 1.00 0.0000 266.00 8.00 No Ice 50.27 0.30
(Eversource) w/Radome Leg 0.00 172" Ice 51.32 0.62
0.00
8' Solid w/ Radome C Paraboloid From 1.00 0.0000 240.00 8.00 Nolce 50.27 0.30
(Eversource) w/Radome Leg 0.00 1/2" Ice 51.32 0.62
0.00
8' Solid w/ Radome C Paraboloid From 1.00 0.0000 230.00 8.00 No Ice 50.27 0.30
(Eversource) w/Radome Leg 0.00 12" Ice 51.32 0.62
0.00
8' Solid w/ Radome C Paraboloid From 1.00 0.0000 220.00 8.00 No Ice 50.27 0.30
(Eversource) w/Radome Leg 0.00 172" Ice 51.32 0.62
0.00
10' Solid w/ Radome A Paraboloid From 1.00 0.0000 205.50 10.00 No Ice 78.54 0.40
(Eversource) w/Radome Leg 0.00 12" Ice 79.85 0.81
0.00
6' Solid w/ Radome A Paraboloid From 1.00 0.0000 197.00 6.00 No Ice 28.27 0.16
(CSP) w/Radome Leg 0.00 172" Ice 29.07 0.32
0.00

10' Solid w/Radome C Paraboloid From 1.00 0.0000 195.00 10.00 No Ice 78.54 0.40




T Job Page
tnxltower 15078 - Higganum South 19 of 48
) B Project Date
Centek Engineering Inc.
S lort e U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Qutside Aperture Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
f o * f ). f K
(CSP) w/Radome Leg 0.00 12"Ice  79.85 0.81
0.00
6' Solid w/ Radome  C Paraboloid From 1.00 0.0000 163.00 6.00 No Ice 28.27 0.16
(CSP) w/Radome Leg 0.00 1/2" Ice 29.07 0.32
0.00
SBX4-W60 € Paraboloid From 1.00 0.0000 123.00 4.00 No Ice 12.57 0.08
(Eversource) w/Radome Leg 0.00 172" Ice 13.10 0.14
0.00
6' Solid w/ Radome B Paraboloid From 1.00 0.0000 104.00 6.00 No Ice 28.27 0.16
(Eversource) w/Radome Leg 0.00 1/2"Tece  29.07 0.32
0.00
6' Grid Dish C Grid From 0.50 0.0000 117.00 6.00 No Ice 28.27 0.08
(VSC) Leg 0.00 12"Ice  29.07 0.23
0.00
Truss-Leg Properties
Section Area Area Self Ice Equiv. Equiv. Leg
Designation Ice Weight Weight Diameter  Diameter Area
Ice
in’ in’ K K in in in’
#122G-1.25"- 2164.8882 3473.3500 0.46 043 7.5170 12.0602 3.6816
1.00" conn, (Pirod
207628)
#1272G-1.25" - 2164.8882 3473.3500 0.46 0.43 7.5170 12.0602 3.6816
1.00" conn. (Pirod
207628)
#122G -1.25" - 2164.8882 3473.3500 0.46 0.43 7.5170 12.0602 3.6816
1.00" conn. (Pirod
207628)
#1272G - 1.75" - 24212670 3827.8965 0.71 0.46 8.4072 13.2913 7.2158
1.00" conn. (Pirod
195557)
#122G -2.00" - 2550.9192 4005.7116 1.05 0.48 8.8574 13.9087 9.4248
0.875" conn.-Trans
(Pirod 211843)
#12Z2G -2.25" - 2686.5516 4204.3432 1.22 0.49 9.3283 14.5984 11.9282
0.875" conn. (Pirod
208334)
#127G -2.25" - 2686.5516 4204.3432 1.22 0.49 9.3283 14.5984 11.9282
0.875" conn. (Pirod
208334)
#122G -2.50" - 2826.7749 4412.4398 1.42 0.51 9.8152 15.3210 14.7262
0.875" conn, (Pirod
208335)
#1272G -2.75"-0.875 3044.1575 4767.7312 1.69 0.54 10.5700 16.5546 17.8187
-DB-0.625"-HP-
(Pirod 238706)
#127G -3.00"-0.875 3198.8474 5001.9048 1.93 0.56 11.1071 17.3677 21.2058
-DB-0.625"-HP-Tran
s- (Pirod 238707)
#12ZG -3.00"-0.875 3198.8474 5001.9048 1.93 0.56 11.1071 17.3677 21.2058
-DB-0.625"-HP-
(Pirod 238708)
#12ZG -3.25"-0.875 3360.5698 5246.4301 2.19 0.57 11.6686 18.2168 24.8873

-DB-0.625"-HP-
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Section Area Area Self Ice Equiy. Equiv. Leg
Designation Ice Weight Weight Diameter  Diameter Area
Ice
in® in’ K K in in in
(Pirod 238709)
#127G -3.25"-0.875 3360.5698 5246.4301 2.19 0.57 11.6686 18.2168 24.8873
-DB-0.625"-HP-
(Pirod 238709)
#127G -3.25"-0.875 3360.5698 5246.4301 2.19 0.57 11.6686 18.2168 24.8873
-DB-0.625"-HP-
(Pirod 238709)
Tower Pressures - No Ice
Gy =1092
Section z Kz qz As F Ar Ar Ajgg Leg Cady CAAA
Elevation a % In Out
c Face Face
fi fi psf iis e Jis ft i is I8
T1 270.00 | 1.823 34| 282111 A 22,686 25.098 25.098 52.52 0.000 0.000
280.00-260.00 B 26.854 30.248 43.95 0.000 0.000
C 24.100 29.948 46.44 0,000 0.000
T2 250.00 | 1.783 33| 322,111 A 16.082 25.098 25.098 60.95 0.000 0.000
260.00-240.00 B 22,744 39.202 40.52 0.000 0.000
C 18.090 32,723 49.39 0.000 0.000
T3 230.00 | 1.741 32| 362.111| A 33.578 31.498 25.098 38.57 0.000 0.000
240.00-220.00 B 39.217 44.290 30.06 0.000 0.000
C 38.921 32723 35.03 0.000 0.000
T4 210.00| 1.697 31| 402945 A 25.680 36.604 28.071 45.07 0.000 0.000
220.00-200.00 B 34357 49.667 33.41 0.000 0.000
C 33.267 37.083 39.90 0.000 0.000
TS 190.00| 1.649 30| 443362 A 19.081 48.974 29.574 43.46 0.000 0.000
200.00-180.00 B 25.117 51.540 38.58 0.000 0.000
C 25471 39.049 45.84 0.000 0.000
Té 170.00 | 1.597 30| 483.780| A 21.371 61.471 31.146 37.60 0.000 0.000
180.00-160.00 B 25979 53.853 39.01 0.000 0.000
C 26.347 40.621 46.51 0.000 0.000
T7 150.00 | 1.541 29| 523780 A 25.445 107.678 31.146 2340 0.000 0.000
160.00-140.00 B 29.124 56.613 36.33 0.000 0.000
C 29.648 40.621 44.32 0.000 0.000
T8 130.00 1.48 27| 564197 A 26.146 123.492 32.772 21.90 0.000 0.000
140.00-120.00 B 29.924 65.022 34.52 0.000 0.000
C 30.600 45.022 43.34 0.000 0.000
T9 110.00 [ 1.411 26| 604614 A 27.730 127.493 35292 22.74 0.000 0.000
120.00-100.00 B 30.962 69.375 35.17 0.000 0.000
C 31.472 53.092 41.73 0.000 0.000
T10 90.00| 1.332 25| 645031 A 30.888 129.656 37.085 23.10 0.000 0.000
100.00-80.00 B 32.097 71.169 35.91 0.000 0.000
C 32.486 57.660 41.14 0.000 0.000
TI1 70.00 1.24 23| 685031 A 37.454 129.656 37.085 22.19 0.000 0.000
80.00-60.00 B 38.938 71.169 33.68 0.000 0.000
C 39.416 57.660 38.20 0.000 0.000
Ti12 50.00| 1.126 21| 725448 A 38.870 132.918 38.960 22.68 0.000 0.000
60.00-40.00 B 40.399 73.044 34.34 0.000 0.000
C 40.869 59.535 38.80 0.000 0.000
T13 30.00 1 18| 765448 | A 40.346 133.381 38.960 22.43 0.000 0.000
40.00-20.00 B 41.877 73.044 33.90 0.000 0.000
C 42.341 59.535 38.24 0.000 0.000
T14 20.00-0.00 10.00 1 18| 805.448| A 41.857 133.381 38.960 22.23 0.000 0.000
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Section X Kz q: Ag F Ar Ar Aleg Leg C.Ay CuAa
Elevation a % In Qut
c Face Face
fr fi psf s e N yd i f s
B 43.370 73.044 33.47 0.000 0.000
C 43.829 59.535 37.69 0.000 0.000
Tower Pressure - With Ice
Gy = 1092
Section z Kz q: 174 A(; F AF AR A/L.g Leg CAAA CAAA
Elevation a % In Out
c Face Face
S f psf in §id e 7 yis Na N 7w
Tl 270.00( 1.823 34 0.5000] 283.780] A 22.686 48.010 40.268 56.96 0.000 0.(}001
280.00-260.00 B 28.325 57.664 46.83 0.000 0.000
C 24.447 56.609 49.68 0.000 0.000
T2 250.00f 1.783 33 0.5000{ 323.780] A 16.082 45.629 40.268 6525 0.000 0.000
260.00-240.00 B 25200 70.287 42,17 0.000 0.000
C 18.700 59.548 51.46 0.000 0.000
T3 230.00f 1.741 32 0.5000] 363.780] A 33.301 59.489 40.268 43.40 0.000 0.000]
240.00-220.00 B 40.613 82.666 32.66 0.000 0.000
C 40.499 62.371 39.14 0.000 0.000
T4 210.00] 1.697 31 0.5000] 404.614] A 25.429 65.235 44378 48.95 0.000 0.000
220.00-200.00 B 37.194 89,538 35.02 0.000 0.000
C 35.898 67.224 43.03 0.000 0.000
TS 190.00f 1.649 30 0.5000] 445.031| A 20.312 82.076 46.440 45.36 0.000 0.000
200.00-180.00 B 28.689 90.668 38.91 0.000 0.000
C 29.312 68.354 47.55 0.000 0.0001
T6 170.00] 1.597 30 0.5000] 485.448] A 23.154 98.648 48.742 40.02 0.000 0.000
180.00-160.00 B 29.560 94.627 39.25 0.000 0,000
C 30.212 70.914 48.20 0.000 0.000
T7 150.00] 1.541 29]  0.5000] 525.448] A 27.356 154.396 48.742 26.82 0.000 0.000
160.00-140.00 B 32.536 99.442 36.93 0.000 0.000
C 33452 71.179 46.58 0.000 0.000
T8 130.00 1.48 27 0.5000] 565.866] A 27.889 174.047 51.155 25.33 0.000] 0.000
140.00-120.00 B 33.228 112.144 35.19 0.000 0.000]
C 34319 79.083 45.11 0.000 0.000
T9 110,00 1.411 26 0.5000] 606.283] A 29.666 181.237 55274 26.21 0.000 0.000
120.00-100.00 B 34.260 119.187 36.02 0.000 0.000
C 35.005 93.924 42.87 0,000 0.000
T10 90.00| 1.332 25 0.5000] 646.700] A 33.680 184.912 57.989 26.53 0.000 0,000
100,00-80.00 B 35418 122.192 36.79 0.000 0.000
C 35939 102.147 41,99 0.000 0.000]
T11 80.00-60.00 70.00 1.24 23 0.5000] 686.700] A 39.868 185.212 57.989 25.76 0.000 0.000
B 42.002 122.485 35.25 0.000 0.000
C 42.642 102.438 39.97 0.000 0.000
T12 60.00-40.00 50,00 1.126 21 0.5000] 727,117] A 41255 190.962 60.824 26.19 0.000 0.000
B 43.483 125.616 3597 0.000 0.000
C 44.114 105.567 40.64 0.000 0.000
T13 40.00-20,00 30.00 1 18 0.5000] 767.117) A 42.738 192.138 60.824 25.90/ 0.000 0.000
B 44979 125915 35.59 0.000 0.000
C 45601 105.864 40.16 0.000 0,000
T14 20.00-0.00 10.00 1 18 0.5000( 807.117] A 44272 192.445 60.824 25.69 0.000 0.000
B 46488 126.217 3522 0.000 0.000
C 47.103 106.165 39.68 0.000 0.000
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Tower Pressure - Service
Gy =1092
Section z KZ q: AG F AF AR A/eg Leg CAA_.‘ CAA‘]
Elevation a % In Out
c Face Face
i i sl i e i £ A i N
T1 270.00 | 1.823 34 282111 A 22.686 25.098 25.098 52.52 0.000 0.000
280.00-260.00 B 26.854 30.248 43.95 0.000 0.000
C 24.100 29.948 46.44 0.000 0.000
T2 250.00 [ 1.783 33| 322.111| A 16.082 25.098 25.098 60.95 0.000 0.000
260.00-240.00 B 22.744 39.202 40.52 0.000 0.000
C 18.090 32,723 49.39 0.000 0.000
T3 230.00 | 1.741 32| 362.111| A 33.578 31.498 25.098 38.57 0.000 0.000
240.00-220.00 B 39217 44.290 30.06 0.000 0.000
C 38.921 32.723 35.03 0.000 0.000
T4 210.00 ] 1.697 31| 402.945| A 25.680 36.604 28.071 45.07 0.000 0.000
220,00-200.00 B 34.357 49.667 3341 0.000 0.000
C 33267 37.083 39.90 0.000 0.000
T5 190.00 [ 1,649 30| 443362| A 19.081 48.974 29.574 43 .46 0.000 0.000
200.00-180.00 B 25.117 51.540 38.58 0.000 0.000
C 25471 39.049 45.84 0.000 0.000
T6 170.00 | 1.597 30| 483.780| A 21371 61.471 31.146 37.60 0.000 0.000
180.00-160.00 B 25.979 53.853 39.01 0.000 0.000
C 26.347 40.621 46.51 0.000 0.000
T7 150.00 | 1.541 29| 523780 | A 25.445 107.678 31.146 23.40 0.000 0.000
160.00-140.00 B 29.124 56.613 36.33 0.000 0.000
C 29.648 40.621 4432 0.000 0.000
T8 130.00 1.48 27| 564.197| A 26.146 123.492 32.772 21.90 0.000 0.000
140.00-120.00 B 29.924 65.022 34.52 0.000 0.000
C 30.600 45.022 4334 0.000 0.000
T9 110.00 | 1.411 26| 604.614| A 27.730 127.493 35.292 22.74 0.000 0.000
120.00-100.00 B 30,962 69.375 35.17 0.000 0.000
C 31.472 53.092 41.73 0.000 0.000
TI10 90.00 | 1.332 25| 645031 A 30.888 129.656 37.085 23.10 0.000 0.000
100.00-80.00 B 32.097 71.169 3591 0.000 0.000
C 32.486 57.660 41.14 0.000 0.000
T11 70.00 | 124 23| 685.031| A 37.454 129.656 37.085 22.19 0.000 0.000
80.00-60.00 B 38.938 71.169 33.68 0.000 0.000
C 39416 57.660 38.20 0.000 0.000
T12 50.00| 1.126 21| 725448 A 38.870 132.918 38.960 22.68 0.000 0.000
60.00-40.00 B 40.399 73.044 34.34 0.000 0.000
C 40.869 59.535 38.80 0.000 0.000
T13 30.00 1 18| 765448 | A 40.346 133.381 38.960 2243 0.000 0.000
40.00-20.00 B 41.877 73.044 33.90 0.000 0.000
C 42.341 59.535 38.24 0.000 0.000
T14 20.00-0.00 10.00 1 18| 805448 | A 41.857 133.381 38.960 22.23 0.000 0.000
B 43.370 73.044 33.47 0.000 0.000
C 43.829 59.535 37.69 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Ry Dr Dr Ag F Ww Crrl
Elevation Weight Weight a Face
c
ft K K e ya K pif
T1 0.08 317 A 0.169| 2.701| 0.585 I I 37.359 426| 213.13| B
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Section Add Self F e Cr Rr D Dy Ar F w Cul.
Elevation Weight Weight a Face
(4
S K K e ba K plf
280.00-260.00 B 0.202| 2.588| 0.591 1 | 44,728
C 0.192| 2.624| 0.589 \ 1 41.731
T2 0.17 262| A 0.128 | 2.855| 0.578 I 1 30.598 433 21643 B
260.00-240.00 B 0.192| 2.622| 0.589 I 1 45.829
C 0.158 | 2.743| 0.583 1 I 37.158
T3 0.25 368| A 0.18| 2.665| 0.586 1 1 52.050 5771 28837 B
240,00-220.00 B 0231 2.497| 0597 I 1 65.663
C 0.198 | 2.603 0.59 1 1 58.226
T4 0.30 376 A 0.155] 2.755| 0.582 1 I 46.990 5.61 280.60 B
220.00-200.00 B 0.209| 2.568 | 0.592 1 | 63.768
C 0.175| 2.683| 0.586 1 | 54.981
TS 0.40 510 A 0.153 | 2.759| 0.582 1 I 47.585 495| 24756| B
200.00-180.00 B 0.173 [ 2.689| 0.585 I I 55.281
C 0.146 | 2.788| 0.581 I I 48.151
T6 0.48 574 A 0.171 | 2.695| 0.585 I I 57.329 503 25170 B
180.00-160.00 B 0.165| 2.717| 0.584 1 1 57.423
C 0.138 | 2.815 0.58 1 1 49.898
T7 0.82 6.17] A 0254 2425 0.603 1 1 90.369 6.82| 34113 A
160.00-140.00 B 0.164 | 2.722| 0.584 1 1 62.166
C 0.134| 2.831| 0.579 1 ! 53.175
T8 0.99 8.15| A 0.265] 2.393| 0.606 1 1 100.967 722| 36097 A
140.00-120.00 B 0.168| 2.705| 0.584 1 I 67.925
C 0.134 | 2.831| 0.579 I 1 56.675
T9 1.04 9.14| A 0257 2417 0.604 1 1 104.686 721 36053 A
120.00-100.00 B 0.166 | 2.714| 0.584 1 1 71.481
C 0.14| 2.809 0.58 1 1 62.264
T10 1.07 10.06 | A 0249 | 2.441| 0.602 1 1 108.889 715 35753 A
100.00-80.00 B 0.16 | 2.735| 0.583 1 I 73.593
C 0.14]| 2.81| 0.58 1 I 65.927
T11 1.07 1053 A 0244 | 2.456 0.6 1 I 115293 7.09| 35449 A
80.00-60.00 B 0.161| 2,732 0.583 1 1 80.442
C 0.142| 2.802| 0.58 | l 72.873
TIi2 1.08 11.54| A 0237| 2.478| 0.599 I 1 118.435 6.67| 33372 A
60.00-40.00 B 0.156  2.748 | 0.582 I 1 82.944
C 0.138 | 2.815| 0.58 1 1 75.386
T13 1.08 11.76 | A 0227 2.508 | 0.596 1 1 119.877 6.07| 30369 A
40.00-20.00 B 0.15| 2.771| 0.581 1 1 84,351
C 0.133 ]| 2.835| 0.579 1 1 76.814
Ti4 1.08 11.99 | A 0.218] 2.538| 0.594 1 I 121.104 621 31046| A
20.00-0.00 B 0.145| 2.792| 0.581 | I 85.783
C 0.128 [ 2.853| 0.578 I 1 78.265
Sum Weight: 9.90 103.42 OTM| 11007.50 84.41
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr Rg Dr Dg Ag Ia w Cirl.
Elevation Weight Weight a Face
C
f K K e i K pif
Tl 0.08 317 A 0.169 | 2.701| 0.585 0.8 I 32.822 375| 18754 B
280.00-260.00 B 0.202| 2.588| 0.591 0.8 1 39.357
C 0.192| 2.624| 0.589 0.8 1 36.911
T2 0.17 262 A 0.128| 2.855| 0.578 0.8 1 27.381 390 19494| B
260.00-240.00 B 0.192| 2.622| 0.589 0.8 1 41.280
C 0.158| 2.743] 0.583 0.8 1 33.540
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FAX: (203) 488-8587
Section Add Self F e Cr Rg D Dp Ar F w Cirl,
Elevation Weight Weight a Face
C
S K K e 7 K pIf
T3 0.25 368 A 0.18| 2.665| 0.586 0.8 1 45.335 5.08 253.92 B
240.00-220.00 B 0.231| 2.497] 0597 0.8 1 57.820
C 0.198 2.603 0.59 0.8 1 50.442
T4 0.30 376 A 0.155| 2.755] 0.582 0.8 1 41.854 5.01 250.37 B
220.00-200.00 B 0.209 | 2.568| 0.592 0.8 1 56.897
C 0.175| 2.683| 0.586 0.8 1 48.328
TS 0.40 510 A 0.153 | 2.759| 0.582 0.8 1 43.769 4.50 225.06 B
200.00-180.00 B 0.173 | 2.689| 0.585 0.8 1 50.258
C 0.146| 2.788 | 0.581 0.8 1 43.057
T6 0.48 574 A 0.171] 2.695| 0.585 0.8 1 53.055 4.61 230.66 A
180.00-160.00 B 0.165]| 2.717| 0.584 0.8 | 52.227
C 0.138 ] 2.815 0.58 0.8 1 44.629
T7 0.82 6.171 A 0254 2425| 0.603 0.8 1 85.280 6.44 321.92 A
160.00-140.00 B 0.164 | 2.722| 0.584 0.8 | 56.342
C 0.134| 2.831| 0.579 0.8 | 47245
T8 0.99 8.15| A 0265 2.393| 0.606 0.8 1 95.738 6.85 342.28 A
140.00-120.00 B 0.168| 2.705| 0.584 0.8 I 61.941
C 0.134] 2.831| 0.579 0.8 1 50.555
T9 1.04 9.14| A 0.257| 2.417| 0.604 0.8 | 99.140 6.83 34143 A
120.00-100.00 B 0.166| 2.714| 0.584 0.8 1 65.288
C 0.14| 2.809 0.58 0.8 1 55.970
T10 1.07 1006 | A 0.249| 2441 | 0.602 0.8 | 102.711 6.74 337.24 A
100.00-80.00 B 0.16 | 2735 0.583 0.8 I 67.174
C 0.14 2.81 0.58 0.8 1 59.430
T11 1.07 1053 A 0244 2456 0.6 0.8 1 107.802 6.63 331.46 A
80.00-60.00 B 0.161 ] 2.732| 0.583 0.8 1 72.654
C 0.142 ] 2.802 0.58 0.8 1 64.990
T12 1.08 1154 A 0.237| 2478 0.599 0.8 | 110.661 6.24 311.81 A
60.00-40.00 B 0.156| 2.748| 0.582 0.8 | 74.865
C 0,138 2.815 0.58 0.8 1 67212
T13 1.08 11,76 | A 0.227] 2.508| 0.596 0.8 1 111.808 5.67 283.25 A
40.00-20.00 B 0.15| 2,771 0.581 0.8 1 75976
C 0.133| 2.835| 0.579 0.8 1 68.346
T14 1.08 11.99 | A 0.218| 2.538| 0.594 0.8 | 112,733 5.78 289.00 A
20.00-0.00 B 0.145] 2.792| 0.581 0.8 1 77.109
€ 0.128 | 2.853| 0.578 0.8 1 69.499
Sum Weight: 9.90 103.42 OTM 10063.95 78.02
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Rr Dr Dr Ag F w Cerl,
Elevation Weight Weight a Face
c
ft K K e s K pif
T1 0.08 317 A 0.169| 2.701| 0.585 0.85 1 33.956 3.88 193.94 B
280.00-260.00 B 0202 2.588| 0.591 0.85 1 40.700
C 0.192 | 2.624| 0.589 0.85 1 38.116
T2 0.17 262 A 0.128| 2.855| 0.578 0.85 1 28.185 4.01 200.31 B
260.00-240.00 B 0.192 | 2.622| 0.589 0.85 1 42417
C 0.158| 2.743| 0.583 0.85 | 34444
T3 0.25 368 A 0.18| 2.665| 0.586 0.85 | 47.014 5.25 262.53 B
240.00-220.00 B 0231 2.497| 0.597 0.85 1 59.781
C 0.198 1 2.603 0.59 0.85 | 52.388
T4 0.30 376 A 0.155| 2.755| 0.582 0.85 1 43.138 5.16 257.92 B
220,00-200.00 B 0.209]| 2.568| 0.592 0.85 | 58.615
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g , Project Date
Centek Engineering Inc. .
0 orl e U-40 x 280 - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl,
Elevation Weight Weight a Face
[
S K K 4 bis K rlf
& 0.175| 2.683| 0.586 0.85 1 49.991
TS 0.40 510 A 0.153 | 2.759] 0.582 0.85 1 44.723 4.61 230.69 B
200.00-180,00 B 0.173 | 2.689| 0.585 0.85 | 51.514
C 0.146 | 2.788| 0.581 0.85 1 44330
T6 0.48 5741 A 0.171| 2.695| 0.585 0.85 | 54.123 4.71 235.30 A
180.00-160.00 B 0.165| 2.717| 0.584 0.85 | 53.526
C 0.138 | 2.815 0.58 0.85 I 45.946
T7 0.82 6.17| A 0254 | 2.425| 0.603 0.85 | 86.552 6.53 326.72 A
160.00-140.00 B 0.164 | 2.722 | 0.584 0.85 1 57.798
C 0.134| 2.831| 0.579 0.85 I 48.728
T8 0.99 8.151 A 0265 2.393| 0.606 0.85 1 97.045 6.94 346.95 A
140.00-120.00 B 0.168 | 2.705] 0.584 0.85 1 63.437
C 0.134| 2.831] 0579 0.85 1 52.085
T9 1.04 9.14| A 0257 2.417] 0.604 0.85 1 100.527 6.92 346.20 A
120.00-100.00 B 0.166 | 2.714] 0.584 0.85 | 66.836
C 0.14| 2.809 0.58 0.85 1 57.543
T10 1.07 1006 A 0249 | 2.441| 0.602 0.85 1 104.255 6.85 342.31 A
100.00-80.00 B 0.16 | 2.735| 0.583 0.85 1 68.779
C 0.14 2.81 0.58 0.85 I 61.054
T11 1.07 1053 | A 0244 | 2.456 0.6 0.85 1 109.675 6.74 337.21 A
80.00-60.00 B 0.161| 2.732| 0.583 0.85 1 74.601
C 0.142| 2.802 0.58 0.85 1 66.961
TI12 1.08 1154 A 0237 2.478] 0.599 0.85 1 112.604 6.35 317.29 A
60.00-40.00 B 0.156| 2.748 ] 0.582 0.85 1 76.885
C 0,138 2.815 0.58 0.85 1 69.256
TI3 1.08 11.76 | A 0227 | 2.508| 0.596 0.85 | 113.825 5.77 288.36 A
40.00-20.00 B 0.151 2.771| 0.581 0.85 1 78.070
C 0.133| 2.835| 0.579 0.85 1 70.463
T14 1.08 1199 A 0218 | 2.538] 0.594 0.85 1 114.825 5.89 29437 A
20.00-0.00 B 0.145| 2.792 ] 0.581 0.85 1 79.278
C 0.128 | 2.853| 0.578 0.85 1 71.690
Sum Weight: 9.90 103.42 OT™M 10297.75 79.60
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rg Dr Dgr Ag F w Crrl.
Elevation Weight Weight a Face
(]
fi K K e s K plf
T1 0.26 522 A 0.249 2.44| 0.602 1 | 51.571 5.38 269.17 B
280.00-260.00 B 0303 | 2.288| 0.617 1 | 63.894
C 0286 | 2.335] 0.612 1 1 59.069
T2 0.50 443 A 0.191| 2.628| 0.589 1 1 42.936 5.69| 28447 B
260.00-240.00 B 0.295 2.31] 0.614 | 1 68.382
C 0242 2.463 0.6 1 1 54.416
T3 0.74 6.06 A 0.255| 2.422| 0.603 1 | 69.183 7.16 357.83 B
240.00-220.00 B 0.339| 2.198| 0.629 | 1 92.574
C 0283 | 2343| 0.611 1 1 78.594
T4 0.91 596 A 0.224 | 2.518| 0.596 1 1 64.283 7.19| 35929 B
220.00-200.00 B 0313 2.261 0.62 1 1 92,710
C 0.255| 2.423| 0.603 1 1 76.443
TS5 1.18 728 A 023 2.499| 0597 1 1 69.311 6.65 332.30 B
200.00-180.00 B 0268 | 2.384| 0.607 1 1 83.696
C 0219] 2.532| 0.595 1 | 69.953
T6 139 801 A 0251| 2.435] 0.602 | 1 82.551 6.77] 33834 B
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. ) Project Date
Centek Engineering Inc.
8 i e T U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rg Dr Dp Ar F W Cirl.
Elevation Weight Weight a Face
c
fi K K e I K pif
180.00-160.00 B 0.256 242 0.603 | | 86.656
C 0.208| 2.568| 0.592 I 1 72.203
T7 223 8358| A 0.346| 2.181| 0.631 1 1 124,783 8.47| 423.64 A
160.00-140.00 B 0.251 | 2.434| 0.602 1 1 92.418
C 0.199| 2.599 0.59 1 1 75.464
T8 263 1065| A 0.357] 2.156| 0.635 1 1 138.401 892 44581 A
140.00-120.00 B 0.257| 2.417| 0.604 1 I 100.924
C 02| 2595 0.59 I 1 81.016
T9 2.77 11.79| A 0.348 | 2.176 | 0.632 1 1 144.156 8.94 446.97 A
120.00-100.00 B 0.253 | 2.428 | 0.603 1 1 106.090
C 0.213| 2.554| 0.593 I | 90.708
T10 2.86 1281 A 0.338 22| 0.628 | 1 149.854 8.87 44345 A
100.00-80.00 B 0.244| 2.456 0.6 1 1 108.768
& 0214 2.551| 0.593 1 1 96.538
T11 2.86 13.58| A 0.328| 2.225| 0.625 1 1 155.587 8.67 433.37 A
80.00-60.00 B 024 2469 0.599 1 1 115403
C 0.211| 2.559| 0.593 1 1 103.364
T12 2.88 1470 | A 0319 2.246| 0.622 1 1 160.037 8.17 408.73 A
60.00-40.00 B 0.233| 2491 | 0.598 1 1 118.549
C 0206 | 2.577| 0.592 ] 1 106.569
T13 2.89 1499 | A 0.306 228 0.618 1 1 161.443 7.43 371.70 A
40.00-20.00 B 0.223| 2.522| 0.595 | 1 119.938
C 0.197| 2.605 0.59 i 1 108.049
T14 2.89 1528 A 0.293| 2314 0.614 1 1 162.408 7.59| 379.55 A
20.00-0.00 B 0.214 2.55| 0.593 | 1 121.379
C 0.19 2.63| 0.588 1 1 109.570
Sum Weight: 26.97 139.33 OT™M 13969.94 105.89
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rg Dr Dy Ar F W Crrl.
Elevation Weight Weight a Face
C
ft K K e yid K plf
T1 0.26 522 A 0.249 2441 0.602 0.8 1 47.034 491 24531 B
280.00-260.00 B 0.303 | 2.288| 0.617 0.8 1 58.229
C 0.286| 2.335| 0.612 0.8 1 54.180
T2 0.50 443 A 0.191| 2.628| 0.589 0.8 1 39.720 527| 26351 B
260.00-240.00 B 0.295 2.31] 0.614 0.8 | 63.342
C 0.242| 2463 0.6 0.8 1 50.676
T3 0.74 6.06| A 0.255| 2.422| 0.603 0.8 I 62.523 6.53 326.43 B
240.00-220.00 B 0.339| 2.198| 0.629 0.8 1 84.451
C 0.283| 2.343| 0611 0.8 1 70,494
T4 0.91 596 A 0224 2518 | 0.596 0.8 1 59.197 6.61 33046 B
220.00-200.00 B 0.313| 2.261 0.62 0.8 1 85.272
C 0.255| 2.423| 0.603 0.8 1 69.263
TS 1.18 7281 A 0.23] 2.499| 0.597 0.8 1 65.248 6.19 309.52 B
200.00-180.00 B 0.268 | 2.384 | 0.607 0.8 1 77.958
C 0219 2.532| 0.595 0.8 1 64.090
T6 1.39 801| A 0.251| 2.435| 0.602 0.8 1 77.920 6.31 315.25 B
180.00-160.00 B 0.256 242 0.603 0.8 1 80.744
©; 0.208| 2.568| 0.592 0.8 1 66.160
T7 2.23 858 A 0.346| 2.181| 0.631 0.8 1 119.312 8.10 405.07 A
160.00-140.00 B 0.251| 24341 0.602 0.8 1 85.910
C 0.199| 2.599 0.59 0.8 1 68.773
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e B,,a,,fo,.j’;d U-40 x 280" - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 458-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rg Dr Dg Ag F W Cirl.
Elevation Weight Weight a Face
c
S K K e b K plf
T8 2.63 1065 A 0.3571 2.156| 0.635 0.8 1 132.823 8.56| 427.85 A
140.00-120.00 B 0.257] 2417| 0.604 0.8 1 94279
C 02] 2.595 0.59 0.8 | 74.152
T9 2.77 11.79| A 0.348 1 2.176 | 0.632 0.8 | 138.223 8.57| 42857 A
120.00-100.00 B 0.253| 2.428| 0.603 0.8 | 99.238
@ 0.213| 2554 | 0593 0.8 1 83.707
T10 2.86 1281 A 0.338 22| 0.628 0.8 1 143,118 8.47 423.52 A
100.00-80.00 B 0.244 | 2.456 0.6 0.8 1 101.685
C 0.214| 2.551| 0.593 0.8 1 89.350
T11 2.86 1358 A 0.328 | 2.225( 0.625 0.8 1 147.614 8.22 411.16 A
80.00-60.00 B 024 2.469| 0.599 0.8 1 107.002
C 0.211] 2.559| 0593 0.8 1 94.835
T12 2.88 1470 A 0.319| 2246 | 0.622 0.8 1 151.786 7.75 387.66 A
60.00-40.00 B 0.233| 2.491| 0.598 0.8 | 109.853
C 0206 2.577| 0.592 0.8 1 97.746
T13 2.89 1499 A 0.306 228 0.618 0.8 1 152.895 7.04 352.02 A
40.00-20.00 B 0.223| 2.522| 0.595 0.8 1 110.942
(& 0.197| 2.605 0.59 0.8 1 98.929
T14 2.89 1528 A 0.293| 2314 0.614 0.8 | 153.554 7.18 358.86 A
20.00-0.00 B 0.214 2.55| 0.593 0.8 1 112.081
C 0.19 2.63| 0.588 0.8 1 100.149
Sum Weight: 26.97 139.33 OT™ 13058.78 99.70
kip-ft
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Rr D Dpg Ag F w Crrl.
Elevation Weight Weight a Face
c
f K K e fr K plf
T1 0.26 5221 A 0.249 2441 0.602 0.85 1 48.168 5.03 251.27 B
280.00-260.00 B 0.303 | 2.288( 0.617 0.85 1 59.645
C 0.286 | 2.335| 0.612 0.85 1 55.402
T2 0.50 443 A 0.191] 2.628| 0.589 0.85 1 40.524 537 268.75 B
260.00-240.00 B 0.295 231 0.614 0.85 1 64.602
C 0242 2.463 0.6 0.85 1 51.611
T3 0.74 6.06| A 0.255] 2.422| 0.603 0.85 1 64.188 6.69 334.28 B
240.00-220.00 B 03391 2.198 | 0.629 0.85 1 86.482
C 0.283] 2.343| 0.611 0.85 1 72.519
T4 0.91 596 A 0224 2518 0.596 0.85 1 60.469 6.75 337.67 B
220.00-200.00 B 0.313] 2261 0.62 0.85 1 87.131
C 0.255] 2423 | 0.603 0.85 1 71.058
TS 1.18 728 A 023 2.499| 0.597 0.85 1 66.264 630 31521 B
200.00-180.00 B 0.268 | 2.384( 0.607 0.85 | 79.393
C 0.219] 2.532| 0.595 0.85 | 65.556
Té6 1.39 801 A 0.251] 2.435| 0.602 0.85 | 79.077 6.42 321.02 B
180.00-160.00 B 0.256 2421 0.603 0.85 1 82.222
C 0.208 | 2.568| 0.592 0.85 1 67.671
T7 223 858 A 0.346| 2.181 | 0.631 0.85 1 120.679 8.19 409.71 A
160.00-140.00 B 0251 2.434| 0.602 0.85 1 87.537
C 0.199] 2.599 0.59 0.85 | 70.446
T8 2.63 10.65| A 0.357] 2.156| 0.635 0.85 1 134,217 8.65 432.34 A
140.00-120.00 B 0.257| 2.417| 0.604 0.85 1 95.940
C 02] 2.595 0.59 0.85 1 75.868
T9 2.77 11.79| A 0.348 | 2.176 | 0.632 0.85 1 139.706 8.66 433.17 A
120.00-100.00 B 0.253 ] 2.428| 0.603 0.85 1 100.951
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. . Project Date
Centek Engineering Inc.
Pl b U-40 x 280" - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJIL
FAX: (203) 488-8587
Section Add Self F e Cr Rr Dp D Ag F w Ctrl.
Elevation Weight Weight a Face
c
S K K e yia K plf
C 0213 | 2554| 0593 085 1 85457
T10 2.86 1281 A 0.338 22| 0628 0.85 1 144.802 8.57| 42850 A
100.00-80.00 B 0244 | 2456| 06| 085 I 103.456
C 0.214| 2.551| 0.593 0.85 | 91.147
T11 2.86 13.58| A 0328 2.225| 0.625| 0.85 1 149.607 833 41672 A
80.00-60.00 B 024 2469] 0599 0.85 1 109.102
C 0211 2.559| 0.593 0.85 | 96.968
T12 2.88 1470 | A 0.319| 2.246| 0.622 0.85 1 153.848 7.86 392.93 A
60.00-40.00 B 0.233| 2491 | 0.598 0.85 1 112.027
C 0.206| 2.577| 0.592| 0.85 I 99.952
T13 2.89 1499 | A 0.306 2.28| 0.618 0.85 1 155.032 7.14 356.94 A
40.00-20.00 B 0223 | 2.522| 0.595 0.85 I 113.191
C 0.197| 2.605] 0.59| 0.85 1 101.209
T14 2.89 1528 A 0.293| 2314| 0.614 0.85 1 155,767 728 364.03 A
20.00-0.00 B 0.214 2.55] 0.593 0.85 1 114.406
C 0.19| 2.63| 0.588| 0.85 1 102.504
Sum Weight: 26.97 139.33 OTM | 13286.57 101.25
kip-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Rg D¢ D Ag F w Crrl.
Elevation Weight Weight a Face
¢
f K K e 2 K plf
T1 0.08 317 A 0.169| 2.701| 0.585 1 1 37.359 426 213.13 B
280.00-260.00 B 0202 | 2.588| 0.591 1 1 44.728
C 0.192| 2.624| 0.589 1 1 41.731
T2 0.17 262 A 0.128 | 2.855| 0.578 | I 30.598 4.33 216.43 B
260.00-240.00 B 0.192| 2.622| 0.589 1 1 45.829
C 0.158 | 2.743| 0.583 1 1 37.158
T3 025 368 A 0.18| 2.665| 0.586 1 1 52.050 577| 28837 B
240.00-220.00 B 0231 2.497| 0.597 1 1 65.663
C 0.198 | 2.603 0.59 1 1 58.226
T4 0.30 376 | A 0.155| 2.755| 0.582 1 1 46.990 5.61 280.60 B
220.00-200.00 B 0.209| 2.568| 0.592 1 1 63.768
C 0.175]| 2.683| 0.586 1 1 54.981
TS 0.40 510 A 0.153| 2.759| 0.582 1 1 47.585 4.95 247.56 B
200.00-180.00 B 0.173 | 2.689| 0.585 | 1 55.281
C 0.146 | 2.788| 0.581 1 1 48.151
T6 0.48 574 A 0.171| 2.695| 0.585 1 1 57.329 5.03 251.70 B
180.00-160.00 B 0.165| 2.717| 0.584 l 1 57.423
C 0.138| 2.815 0.58 | 1 49.898
T7 0.82 6.17| A 0.254| 2.425| 0.603 1 1 90.369 6.82] 341.13 A
160.00-140.00 B 0.164 | 2.722| 0.584 1 1 62.166
C 0.134| 2.831| 0.579 | 1 53.175
T8 0.99 815| A 0265] 2.393| 0.606 1 1 100.967 7.22 360.97 A
140.00-120.00 B 0.168 | 2.705| 0.584 1 1 67.925
C 0.134| 2.831| 0.579 1 1 56.675
T9 1.04 914 A 02571 2.417| 0.604 1 1 104.686 721| 360.53 A
120.00-100.00 B 0.166| 2.714| 0.584 1 1 71.481
C 0.141 2.809| 0.58 I l 62.264
T10 1.07 1006 | A 0.249| 2441 0.602 1 | 108.889 7.15 357.53 A
100.00-80.00 B 0.16 | 2.735| 0.583 1 | 73.593
C 0.14 2.81 0.58 1 1 65.927
T11 1.07 1053 A 0244 2456 0.6 1 1 115.293 7.09 354.49 A
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Centek Engineering Inc.
3.2 Nonth Branford RA. U-40 x 280 - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rg Dr Dy Ar F w Crrl.
Elevation Weight Weight a Face
¢
fi K K . i K plf
80.00-60.00 B 0.161| 2.732| 0.583 1 1 80.442
C 0.142| 2.802| 0.58 1 1 72.873
T12 1.08 1154 A 0.237| 2.478| 0.599 I 1 118.435 6.67 333.72 A
60.00-40.00 B 0.156 | 2.748| 0.582 1 1 82.944
@ 0.138| 2.815| 0.58 1 1 75.386
T13 1.08 11.76 | A 0.227| 2.508| 0.596 1 1 119.877 6.07| 30369 A
40.00-20.00 B 0.15| 2.771| 0.581 1 1 84.351
C 0.133| 2.835| 0.579 1 1 76.814
T14 1.08 11.99( A 0218 2.538| 0.594 1 l 121.104 621 31046 A
20.00-0.00 B 0.145] 2.792| 0.581 1 1 85.783
© 0.128 | 2.853| 0.578 1 1 78.265
Sum Weight: 9.90 103.42 OT™M 11007.50 84.41
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Ry Dr Dr Ag F W Crrl.
Elevation Weight Weight a Face
¢
ft K K e )8 K plf
T1 0.08 3171 A 0.169| 2.701| 0.585 0.8 1 32.822 3.75 187.54 B
280.00-260.00 B 0202] 2.588| 0.591 0.8 1 39,357
C 0.192 | 2.624| 0.589 0.8 1 36911
T2 0.17 2621 A 0.128 | 2.855| 0.578 0.8 1 27.381 3.90 194.94 B
260.00-240.00 B 0.192| 2.622| 0.589 0.8 1 41.280
C 0.158 ] 2.743| 0.583 0.8 1 33.540
T3 0.25 3681 A 0.18| 2.665| 0.586 0.8 1 45.335 5.08 253.92 B
240.00-220.00 B 0.231] 2.497| 0.597 0.8 1 57.820
C 0.198| 2.603| 0.59 0.8 1 50,442
T4 0.30 376 A 0.155| 2.755| 0.582 0.8 1 41.854 5.01 250.37 B
220.00-200.00 B 0.209| 2.568| 0.592 0.8 1 56.897
C 0.175| 2.683| 0.586 0.8 1 48.328
T5 0.40 510 A 0.153 ] 2.759] 0.582 0.8 1 43.769 450 225.06 B
200.00-180.00 B 0.173 | 2.689| 0.585 0.8 1 50.258
C 0.146 | 2.788| 0.581 0.8 1 43.057
Té 0.48 5741 A 0.171] 2.695| 0.585 0.8 1 53.055 461 230.66 A
180.00-160.00 B 0.165| 2.717| 0.584 0.8 1 52.227
C 0.138 | 2.815 0.58 0.8 1 44.629
T7 0.82 6.17( A 0.254 ] 2.425| 0.603 0.8 1 85.280 6.44 321.92 A
160.00-140.00 B 0.164 | 2.722| 0.584 0.8 1 56.342
C 0.134] 2.831| 0.579 0.8 1 47.245
T8 0.99 8.15( A 0.265| 2.393( 0.606 0.8 1 95.738 6.85| 34228| A
140.00-120.00 B 0.168 2.705| 0.584 0.8 1 61.941
C 0.134 | 2.831| 0.579 0.8 1 50.555
T9 1.04 9.14| A 0257 2.417| 0.604 0.8 1 99.140 6.83 34143 A
120.00-100.00 B 0.166 | 2.714| 0.584 0.8 1 65288
C 0.14] 2.809 0.58 0.8 1 55.970
T10 1.07 10.06 | A 0249 2.441| 0.602 0.8 1 102.711 6.74 337.24 A
100.00-80.00 B 0.16] 2.735| 0.583 0.8 1 67.174
C 0.14 2.81 0.58 0.8 1 59.430
T11 1.07 1053 | A 0.244 | 2.456 0.6 0.8 1 107.802 6.63 331.46 A
80.00-60.00 B 0.161| 2.732| 0.583 0.8 1 72.654
C 0.142 | 2.802 0.58 0.8 1 64.990
T12 1.08 1154 A 0.237| 2.478| 0.599 0.8 1 110.661 6.24 311.81 A
60.00-40.00 B 0.156| 2.748| 0.582 0.8 1 74.865
C 0.138 | 2.815 0.58 0.8 1 67.212
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Section Add Self F e Cr Ry Dr Dpg Ag F w Crrl,
Elevation Weight Weight a Face
4
St K K e b K pif
T13 1.08 1176 | A 0227] 2.508| 0.59 0.8 1 111.808 5.67| 28325 A
40.00-20.00 B 0.15| 2.771] 0.581 0.8 1 75.976
C 0.133 ] 2.835| 0.579 0.8 1 68.346
T14 1.08 1199 A 0218 2.538| 0.594 0.8 1 112.733 5.78| 289.00| A
20.00-0.00 B 0.145] 2.792| 0.581 0.8 1 77.109
(¢ 0.128 | 2.853| 0.578 0.8 [ 69.499
Sum Weight: 9.90 103.42 OTM | 10063.95 78.02
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Rp Dr Dg Ag F w Ctrl.
Elevation Weight Weight a Face
c
S K K e ¥is K plf
T1 0.08 3171 A 0.169| 2.701| 0.585 0.85 1 33,956 3.88 193.94 B
280.00-260.00 B 0.202 | 2.588| 0.591| 0.85 i 40.700
C 0.192| 2.624| 0589 0.85 1 38.116
T2 0.17 262 A 0.128 | 2.855| 0.578| 0.85 ] 28.185 401 20031| B
260,00-240.00 B 0.192| 2.622| 0.589| 0.85 1 42417
C 0.158 | 2.743| 0.583| 0.85 1 34.444
T3 0.25 368 A 0.18] 2.665| 0.586| 0.85 1 47.014 525| 26253| B
240.00-220.00 B 0231 2.497| 0597 085 1 59.781
C 0.198 | 2.603 0.59 0.85 | 52.388
T4 0.30 376 | A 0.155| 2.755| 0.582| 0.85 1 43.138 516| 25792| B
220.00-200.00 B 0209 2.568| 0.592| 0.85 1 58.615
C 0.175| 2.683| 0.586| 0.85 1 49.991
TS 0.40 510 A 0.153| 2.759| 0.582| 0385 1 44723 461| 23069 B
200.00-180.00 B 0.173 | 2.689) 0.585| 0.85 1 51.514
C 0.146 | 2.788| 0.581| 0.85 1 44330
T6 0.48 574 A 0.171| 2.695| 0.585| 085 1 54,123 471 23530 A
180.00-160.00 B 0.165| 2.717| 0.584| 0.85 1 53.526
C 0.138| 2.815 0.58 0.85 1 45.946
T7 0.82 6.17| A 0.254 | 2425| 0.603| 0.85 1 86.552 653 32672 A
160.00-140.00 B 0.164 | 2.722| 0584 0385 1 57.798
C 0.134| 2.831| 0.579| 085 1 48.728
T8 0.99 8151 A 0265| 2.393| 0.606 0.85 | 97.045 6.94| 346.95 A
140.00-120.00 B 0.168] 2.705| 0.584| 0.85 1 63.437
C 0.134] 2.831| 0.579| 0.85 I 52.085
T9 1.04 9.14| A 0.257| 2.417| 0.604]| 0.85 1 100.527 692| 34620 A
120.00-100.00 B 0.166 | 2.714| 0.584 0.85 1 66.836
C 0.14| 2.809| 0.58] 08s 1 57.543
T10 1.07 1006 | A 0249 2.441| 0.602]| 0.85 I 104.255 6.85| 34231 A
100.00-80.00 B 0.16| 2.735| 0.583]| 0385 1 68.779
C 0.14| 281 058 085 1 61.054
TI1 1.07 1053 A 0244 | 2.456 0.6 0.85 1 109.675 6.74| 33721 A
80.00-60.00 B 0.161| 2.732| 0.583 0.85 1 74.601
C 0.142| 2.802 0.58 0.85 1 66.961
TI12 1.08 1154 A 0237 2478] 0599 0.85 1 112.604 635| 31729| A
60.00-40.00 B 0.156 | 2.748| 0.582 0.85 1 76.885
C 0.138| 2.815 0.58 0.85 1 69.256
T13 1.08 11.76 | A 0227 2.508| 0.596| 0.85 1 113.825 577| 28836 A
40.00-20.00 B 0.15| 2.771| 0.581| 085 1 78.070
C 0.133 | 2.835| 0.579| 0.85 1 70.463
T4 1.08 11.99| A 0218 2.538| 0.594| 0.85 1 114.825 589 29437 A
20.00-0.00 B 0.145| 2.792| 0.581| 0.85 ! 79.278
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Section Add Self F e Cr Ry Dr Dg Ag F w Ctrl.
Elevation Weight Weight a Face
c
fi K K e 7 K plf
C 0.128 | 2.853| 0.578| 0.85 1 71.690
Sum Weight: 9.90 103.42 OTM | 10297.75 79.60
kip-ft
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
Moments, M, Moments, M,
K Kip-, kip- kip-,
Leg Weight 57.46] O T T YL RS (VO 1 ANl < o e e
Bracing Weight 45.95 =
Total Member Self-Weight -23.30
Total Weight -23.30
Wind 0 deg - No Ice -16314.83
Wind 30 deg - No Ice y -13890.63 -7983.02 :
Wind 60 deg - No Ice 91.13 -52.46 -7768.40 -13436.65 -33.95
Wind 90 deg - No Ice 107.37 0.33 47.78 -15876.77 9.19
Wind 120 deg - No Ice 96.29 54.40 7911.66 -14173.40 32.76
Wind 150 deg - No Ice 53.16 88.80 12823.53 -7815.52 44.34
Wind 180 deg - No Ice 0.14 101.19 14627.63 -4.39 62.20
Wind 210 deg - No Ice -53.49 91.22 13364.32 7940.14 65.89
Wind 240 deg - No Ice -96.41 55.98 8265.17 14250.22 33.62
Wind 270 deg - No Ice 1.12 231.52 15288.12 -7.12
Wind 300 deg - No Ice -7203.62 12449.64
Wind 330 deg - No Ice -13094.39
Member Ice Wik )|
Total Weight Ice -21.86
Wind 0 deg - Ice -20016.53 .
Wind 30 deg - Ice -17101.62 -9898.96 -38.46
Wind 60 deg - Ice -9654.37 -16677.94 6.87
Wind 90 deg - Ice -27.02 -19600.10 51.20
Wind 120 deg - Ice 9652.80 -17415.73 71.08
Wind 150 deg - Ice 15989.71 -9627.59 65.93
Wind 180 deg - Ice 18308.16 31.76 61.80
Wind 210 deg - Ice 16566.97 9819.75 4321
Wind 240 deg - Ice 10111.79 17470.83 -9.59
Wind 270 deg - Ice 238.13 19008.17 -56.21
Wind 300 deg - Ice -9031.41 15662.45 -68.67
Wind 330 deg - Ice -16266.52 8969.53 -65.66
Total Weight -23.30 30.30
Wind 0 deg - Service -16296.19 -283.58 -66.39
Wind 30 deg - Service -13871.98 -7998.87 -68.22
Wind 60 deg - Service -7749.76 -13452.49 -33.95
Wind 90 deg - Service 66.42 -15892.62 9.19
Wind 120 deg - Service 7930.31 -14189.24 32.76
Wind 150 deg - Service 12842.18 -7831.36 4434
Wind 180 deg - Service 14646.28 -20.24 62.20
Wind 210 deg - Service 13382.96 7924.30 65.89
Wind 240 deg - Service 8283.81 14234.37 33.62
Wind 270 deg - Service 250.17 15272.27 -7.12
Wind 300 deg - Service -7184.98 12433.80 -28.25
Wind 330 deg - Service -13075.75 7107.70 -44.08
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Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+IcetTemp
15 Dead+Wind 0 deg+lcet+Temp
16 Dead+Wind 30 deg+lcetTemp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Icet+Temp
22 Dead+Wind 210 deg+Icet+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 degt+lcet+Temp
25 Dead+Wind 300 deg+lce+Temp
26 Dead+Wind 330 deg+lcetTemp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. Ji Type Load Moment Moment
Comb. K kip-ft kip-ft
T1 280-260 Leg Max Tension 17 4.99 -2.93 -0.01
Max. Compression 23 -10.03 229 0.01
Max. Mx 17 1.03 425 -0.06
Max. My 22 -0.72 -1.70 -2.56
Max. Vy 17 1.47 4.25 -0.06
Max. Vx 16 0.82 -1.66 -1.78
Diagonal Max Tension 18 3.72 0.00 0.00
Max. Compression 18 -4.23 0.00 0.00
Max. Mx 23 0.55 0.06 -0.01
Max. My 25 =291 0.05 0.01
Max. Vy 22 0.04 0.06 -0.01
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Section Elevation Component Condition Gow. Force Major Axis Minor Axis
No. S Type Load Moment Moment
Comb. K kip-ft kip-fi
Max. Vx 19 0.00 0.00 0.00
Secondary Max Tension 23 0.66 0.00 0.00
Horizontal
Max. Compression 23 -0.17 0.00 0.00
Max. Mx 14 0.50 -0.17 0.00
Max. My 19 035 0.00 0.00
Max. Vy 14 0.05 0.00 0.00
Max. Vx 19 -0.00 0.00 0.00
Top Girt Max Tension 15 0.60 0.00 0.00
Max. Compression 12 -0.22 0.00 0.00
Max. Mx 14 037 -0.19 0.00
Max. My 19 023 0.00 0.01
Max. Vy 14 0.06 0.00 0.00
Max. Vx 19 -0.00 0.00 0.00
T2 260 - 240 Leg Max Tension 17 20.26 0.09 -0.07
Max. Compression 19 -30.93 2.61 -0.16
Max. Mx 23 -30.88 2.68 0.20
Max. My 16 -3.37 -0.47 -1.77
Max. Vy 23 -0.65 2.68 0.20
Max. Vx 16 0.54 0.25 -1.25
Diagonal Max Tension 18 5.88 0.00 0.00
Max. Compression 18 -6.30 0.00 0.00
Max. Mx 23 3.88 0.09 0.01
Max. My 18 2.46 0.08 -0.01
Max. Vy 22 0.04 0.09 0.01
Max. Vx 18 0.00 0.00 0.00
T3 240 -220 Leg Max Tension 17 42.09 -0.08 -0.06
Max. Compression 23 -60.75 1.67 0.16
Max. Mx 23 -43.33 2.77 0.16
Max. My 22 -5.81 -0.46 237
Max. Vy 17 -0.74 0.42 -0.08
Max. Vx 15 0.87 0.40 0.06
Diagonal Max Tension 18 9.54 0.00 0.00
Max. Compression 18 -9.95 0.00 0.00
Max. Mx 23 6.35 0.15 0.01
Max. My 25 -7.23 0.06 0.03
Max. Vy 17 0.06 0.14 -0.01
Max. Vx 25 -0.00 0.00 0.00
Top Girt Max Tension 21 2.52 0.00 0.00
Max. Compression 6 -0.82 0.00 0.00
Max. Mx 14 143 -0.55 0.00
Max. My 19 1.90 0.00 0.02
Max. Vy 14 -0.14 0.00 0.00
Max. Vx 19 0.00 0.00 0.00
Mid Girt Max Tension 17 2.62 0.00 0.00
Max. Compression 10 -0.99 0.00 0.00
Max. Mx 14 1.30 -0.24 0.00
Max. My 19 1.95 0.00 0.01
Max. Vy 14 0.06 0.00 0.00
Max. Vx 19 -0.00 0.00 0.00
T4 220-200 Leg Max Tension 17 71.36 0.26 0.21
Max. Compression 23 -97.63 5.62 -0.14
Max. Mx 17 70.86 -7.37 -0.01
Max. My 20 -8.15 -1.28 -5.61
Max. Vy 21 122 -6.67 -0.82
Max. Vx 20 1.01 -1.28 -5.61
Diagonal Max Tension 18 11.61 0.00 0.00
Max. Compression 18 -11.58 0.00 0.00
Max. Mx 23 9.32 0.16 -0.01
Max. My 18 -11.32 0.07 -0.04
Max. Vy 18 0.06 0.15 -0.02
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Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. S Type Load Moment Moment

Comb. K kip-ft kip-fi

Max. Vx 18 0.01 0.00 0.00

TS 200 - 180 Leg Max Tension 17 96.78 1.73 0.33
Max. Compression 23 -127.36 12.90 0.82

Max. Mx 23 -127.36 12.90 0.82

Max. My 16 -12.24 0.75 -7.54

Max. Vy 15 -1.40 12.83 0.60

Max. Vx 16 -1.41 -0.82 -0.39

Diagonal Max Tension 18 17.32 0.00 0.00

Max. Compression 18 -18.56 0.00 0.00

Max. Mx 17 13.51 -0.36 0.04

Max. My 18 -18.39 -0.23 0.10

Max. Vy 17 -0.11 -0.36 0.04

Max. Vx 18 -0.01 0.00 0.00

T6 180 - 160 Leg Max Tension 17 132.59 6.39 -0.18
Max. Compression 23 -175.19 14.94 0.72

Max. Mx 17 130.37 -16.30 -0.72

Max. My 16 -17.11 -0.90 -9.35

Max. Vy 17 1.98 -16.30 -0.72

Max. Vx 19 1.25 -9.06 -8.75

Diagonal Max Tension 18 19.55 0.00 0.00

Max. Compression 18 -18.89 0.00 0.00

Max. Mx 17 13.68 -0.39 0.06

Max. My 19 -0.95 -0.36 0.07

Max. Vy 17 -0.12 -0.39 0.06

Max. Vx 19 -0.01 0.00 0.00

T7 160 - 140 Leg Max Tension 17 169.84 0.17 0.02
Max. Compression 23 -220.53 17.80 0.07

Max. Mx 23 -220.53 17.80 0.07
Max. My 20 -16.21 1.13 -10.90

Max. Vy 19 277 17.78 -0.65
Max. Vx 20 230 1.13 -10.90

Diagonal Max Tension 18 21.52 0.00 0.00

Max. Compression 18 -23.14 0.00 0.00

Max. Mx 17 16.29 -0.55 0.07

Max. My 18 -22.95 -0.35 0.10

Max, Vy 17 -0.15 -0.55 0.07

Max. Vx 18 -0.01 0.00 0.00

T8 140 - 120 Leg Max Tension 17 210.30 2.13 0.47
Max. Compression 23 -275.66 10.72 0.23

Max. Mx 17 208.03 -14.67 0.26

Max. My 20 -21.17 -2.43 -6.99

Max. Vy 17 1.60 -14.67 0.26

Max. Vx 18 -0.91 -1.97 6.96

Diagonal Max Tension 18 26.09 0.00 0.00

Max. Compression 18 -25.44 0.00 0.00

Max. Mx 17 21.76 -0.78 -0.09

Max. My 19 0.04 -0.71 0.12

Max. Vy 17 -0.21 -0.78 -0.09

Max. Vx 19 -0.01 0.00 0.00

T9 120 - 100 Leg Max Tension 17 256.53 1.79 0.63
Max. Compression 23 -330.44 16.92 0.27

Max, Mx 23 -330.44 16.92 0.27

Max. My 16 -29.75 4.10 -7.30

Max. Vy 23 -1.72 16.92 0.27

Max. Vx 16 0.92 4.10 -1.30

Diagonal Max Tension 18 26.33 0.00 0.00

Max. Compression 18 -28.20 0.00 0.00

Max. Mx 17 20.57 -0.90 0.11

Max. My 19 -0.64 -0.84 0.12

Max. Vy 17 -0.23 -0.90 0.11

Max. Vx 19 0.01 0.00 0.00
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Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ¥ Type Load Moment Moment
Comb. K kip-ft kip-fi
T10 100 - 80 Leg Max Tension 17 299.92 537 0.01
Max. Compression 23 -390.22 6.57 -0.07
Max. Mx 17 297.43 -17.57 0.04
Max. My 20 -30.35 -5.88 -6.60
Max. Vy 17 1.60 -17.57 0.04
Max. Vx 20 0.69 -5.88 -6.60
Diagonal Max Tension 18 29.63 0.00 0.00
Max. Compression 18 -27.76 0.00 0.00
Max. Mx 17 23.60 -0.92 0.11
Max. My 25 21.72 -0.76 -0.13
Max. Vy 17 -0.24 -0.92 0.11
Max. Vx 25 -0.01 0.00 0.00
T11 80 - 60 Leg Max Tension 17 348.49 -4.25 0.20
Max. Compression 23 -444.77 18.86 -0.08
Max. Mx 23 -444.77 18.86 -0.08
Max. My 18 -39.20 8.68 8.54
Max. Vy 19 -1.61 18.83 -0.42
Max. Vx 20 0.73 8.55 -8.40
Diagonal Max Tension 18 27.69 0.00 0.00
Max. Compression 18 -32.10 0.00 0.00
Max. Mx 17 21.33 -1.30 0.15
Max. My 25 -26.27 -1.02 -0.18
Max. Vy 17 -0.29 -1.30 0.15
Max. Vx 25 0.02 0.00 0.00
T12 60 - 40 Leg Max Tension 17 387.91 8.28 0.16
Max. Compression 23 -507.15 -0.20 -0.08
Max. Mx 17 385.11 -22.54 0.08
Max. My 18 4729 6.58 4.88
Max. Vy 17 1.98 -22.54 0.08
Max. Vx 18 0.57 6.58 4.88
Diagonal Max Tension 18 33.52 0.00 0.00
Max. Compression 18 -28.33 0.00 0.00
Max. Mx 17 27.58 -1.18 0.15
Max. My 24 16.61 -1.15 -0.15
Max. Vy 17 -0.30 -1.18 0.15
Max. Vx 19 0.02 0.00 0.00
TI3 40-20 Leg Max Tension 17 43923 -12.69 0.14 =
Max. Compression 23 -559.17 21.16 -0.06
Max. Mx 23 -559.17 21.16 -0.06
Max. My 16 -50.14 12.53 -12.24
Max. Vy 19 -1.80 21.15 -0.44
Max. Vx 20 0.98 12.36 -12.04
Diagonal Max Tension 18 27.31 0.00 0.00
Max. Compression 18 -35.98 0.00 0.00
Max. Mx 17 20.08 -1.62 0.18
Max. My 18 -35.70 -1.28 0.27
Max. Vy 17 -0.33 -1.62 0.18
Max. Vx 18 -0.02 0.00 0.00
T14 20-0 Leg Max Tension 17 471.89 9.14 0.08
Max. Compression 23 -622.39 3.48 0.01
Max. Mx 23 -619.51 11.57 -0.09
Max. My 18 -61.91 10.23 9.58
Max. Vy 21 1.02 -3.35 -0.06
Max. Vx 20 -0.77 10.23 9.16
Diagonal Max Tension 18 37.30 0.00 0.00
Max. Compression 18 -28.28 0.00 0.00
Max. Mx 16 35.55 -1.32 0.16
Max. My 24 16.96 -1.28 -0.18
Max. Vy 16 -0.33 -1.32 0.16
Max. Vx 24 -0.02 0.00 0.00
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Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizonial, Z
Load K K K
Comb.

Leg C Max. Vert 23 645.79 66.04 -38.01

Max. Hy 23 645.79 66.04 -38.01

Max. H, 16 -434.43 -57.91 40.71

Min. Vert 17 -496.59 -68.68 39.50

Min. Hy 17 -496.59 -68.68 39.50

Min. H, 23 645.79 66.04 -38.01

LegB Max. Vert 19 637.76 -66.13 -36.82

Max. Hq 25 -462.09 65.94 36.91

Max. H, 26 -399.02 55.36 3748

Min, Vert 25 -462.09 65.94 3691

Min. Hy 19 637.76 -66.13 -36.82

Min. H, 19 637.76 -66.13 -36.82

Leg A Max. Vert 15 640.87 -1.08 7577

Max. Hy 24 54.44 10.57 -3.80

Max. H, 15 640.87 -1.08 75.77

Min. Vert 21 -468.71 0.88 -76.34

Min. Hy 18 62.12 -10.88 -2.94

Min. H, 21 468.71 0.88 -76.34

Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft

Dead Only 123.81 0.00 -0.00 -23.32 30.26 -0.00
Dead+Wind 0 deg - No Ice 123.81 1.31 -110.66 -16348.01 -268.29 -66.46
Dead+Wind 30 deg - No Ice 123.81 53.93 -93.35 -13919.00 -7999.24 -68.28
Dead+Wind 60 deg - No Ice 123.81 91.13 -52.46 -7784.16 -13463.97 -34.00
Dead+Wind 90 deg - No Ice 123.81 107.37 0.33 48.02 -15909.15 9.16
Dead+Wind 120 deg - No Ice 123.81 96.29 54.40 7927.83 -14202.21 32.81
Dead+Wind 150 deg - No Ice 123.81 53.16 88.80 12849.47 -7831.36 44.44
Dead+Wind 180 deg - No Ice 123.81 0.14 101.19 14657.12 -4.32 62.28
Dead+Wind 210 deg - No Ice 123.81 -53.49 91.22 1339143 7956.40 65.94
Dead+Wind 240 deg - No Ice 123.81 -96.41 55.98 8282.07 14279.24 33.69
Dead+Wind 270 deg - No Ice 123.81 -104.52 1.12 23220 15319.10 -7.08
Dead+Wind 300 deg - No Ice 123.81 -86.52 -49.96 -7217.99 12474.68 -28.28
Dead+Wind 330 deg - No Ice 123.81 -49.88 -89.78 -13120.83 7137.87 -44.18
Dead+Icet+Temp 184.04 0.00 -0.00 -21.88 58.33 0.00
Dead+Wind 0 deg+lce+Temp 184.04 2.39 -136.26 -20075.43 -370.97 -61.70
Dead+Wind 30 deg+lce+Temp 184.04 67.47 -115.48 -17152.09 -9928.16 -38.57
Dead+Wind 60 deg+lcet+Temp 184.04 113.76 -65.52 -9682.61 -16727.11 6.83
Dead+Wind 90 degt+IcetTemp 184.04 133.30 -0.33 -26.71 -19657.99 51.24
Dead+Wind 120 deg+lce+Temp 184.04 119.00 66.27 9681.56 -17466.97 71.24
Dead+Wind 150 deg+lce+Temp 184.04 65.83 110.61 16036.68 -9655.86 66.14
Dead+Wind 180 deg+lce+Temp 184.04 0.08 126.57 18361.75 31.92 61.99
Dead+Wind 210 deg+lce+Temp 184.04 -66.24 113.29 16615.82 9848.76 4331
Dead+Wind 240 deg+lce+Temp 184.04 -118.45 68.71 10141.89 1752238 -9.54
Dead+Wind 270 deg+lce+Temp 184.04 -129.99 1.13 239.25 19064.01 -56.24
Dead+Wind 300 deg+lce+Temp 184.04 -108.51 -62.58 -9057.46 15708.13 -68.83
Dead+Wind 330 deg+ice+Temp 184.04 -62.43 -111.65 -16314.06 8995.71 -65.88
Dead+Wind 0 deg - Service 123.81 1.31 -110.66 -16348.01 -268.29 -66.46
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Load Vertical Shear, Shear;, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft
Dead+Wind 30 deg - Service 123.81 53.93 -93.35 -13919.00 -7999.24 -68.28
Dead+Wind 60 deg - Service 123.81 91.13 -52.46 -7784.16 -13463.97 -34.00
Dead+Wind 90 deg - Service 123.81 107.37 033 48.02 -15909.15 9.16
Dead+Wind 120 deg - Service 123.81 96.29 54.40 7927.83 -14202.21 32.81
Dead+Wind 150 deg - Service 123.81 53.16 88.80 12846.47 -7831.36 44.44
Dead+Wind 180 deg - Service 123.81 0.14 101.19 14657.12 -4.32 62.28
Dead+Wind 210 deg - Service 123.81 -53.49 91.22 13391.43 7956.40 65.94
Dead+Wind 240 deg - Service 123.81 -96.41 55.98 8282.07 14279.24 33.69
Dead+Wind 270 deg - Service 123.81 -104.52 1.12 232.20 15319.10 -7.08
Dead+Wind 300 deg - Service 123.81 -86.52 -49.96 -7217.99 12474.68 -28.28
Dead+Wind 330 deg - Service 123.81 -49.88 -89.78 -13120.83 7137.87 -44.18
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
1 0.00 -123.81 0.00 -0.00 123.81 0.00 0.000%
2 1.31 -123.81 -110.66 -1.31 123.81 110.66 0.000%
3 53.93 -123.81 -93.35 -53.93 123.81 93.35 0.000%
4 91.13 -123.81 -52.46 -91.13 123.81 52.46 0.000%
5 107.37 -123.81 0.33 -107.37 123.81 -0.33 0.000%
6 96,29 -123.81 54.40 -96.29 123.81 -54.40 0.000%
7 53.16 -123.81 88.80 -53.16 123.81 -88.80 0.000%
8 0.14 -123.81 101.19 -0.14 123.81 -101.19 0.000%
9 -53.49 -123.81 91.22 53.49 123.81 -91.22 0.000%
10 -96.41 -123.81 55.98 96.41 123.81 -55.98 0.000%
11 -104.52 -123.81 1.12 104.52 123.81 -1.12 0.000%
12 -86.52 -123.81 -49.96 86.52 123.81 49.96 0.000%
13 -49.88 -123.81 -89.78 49.88 123.81 89.78 0.000%
14 0.00 -184.04 0.00 -0.00 184.04 0.00 0.000%
15 2.39 -184.04 -136.26 2.39 184.04 136.26 0.000%
16 67.47 -184.04 -115.48 -67.47 184.04 115.48 0.000%
17 113.76 -184.04 -65.52 -113.76 184.04 65.52 0.000%
18 133.30 -184.04 -0.33 -133.30 184.04 033 0.000%
19 119.01 -184.04 66.27 -119.00 184.04 -66.27 0.000%
20 65.83 -184.04 110.61 -65.83 184.04 -110.61 0.000%
21 0.08 -184.04 126.57 -0.08 184.04 -126.57 0.000%
22 -66.24 -184.04 113.29 66.24 184.04 -113.29 0.000%
23 -118.45 -184.04 68.71 118.45 184.04 -68.71 0.000%
24 -129.99 -184.04 1.13 129.99 184.04 -1.13 0.000%
25 -108.51 -184.04 -62.58 108.51 184.04 62.58 0.000%
26 -62.43 -184.04 -111.65 62.43 184.04 111.65 0.000%
27 1.31 -123.81 -110.66 -1.31 123.81 110.66 0.000%
28 53.93 -123.81 -93.35 -53.93 123.81 93.35 0.000%
29 91.13 -123.81 -52.46 -91.13 123.81 52.46 0.000%
30 107.37 -123.81 0.33 -107.37 123.81 -0.33 0.000%
31 96.29 -123.81 54.40 -96.29 123.81 -54.40 0.000%
32 53.16 -123.81 88.80 -53.16 123.81 -88.80 0.000%
33 0.14 -123.81 101.19 -0.14 123.81 -101.19 0.000%
34 -53.49 -123.81 91.22 53.49 123.81 -91.22 0.000%
35 -96.41 -123.81 55.98 96.41 123.81 -55.98 0.000%
36 -104.52 -123.81 1.12 104.52 123.81 -1.12 0.000%
37 -86.52 -123.81 -49.96 86.52 123.81 49.96 0.000%
38 -49.88 -123.81 -89.78 49.88 123.81 89.78 0.000%
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Non-Linear Convergence Results

Load Converged? Number Displacement Force

Combination of Cycles Tolerance Tolerance

1 Yes 6 0.00000001 0.00007052

2 Yes 9 0.00000001 0.00004759

3 Yes 9 0.00000001 0.00004869

4 Yes 9 0.00000001 0.00004953

5 Yes 9 0.00000001 0.00004872

6 Yes 9 0.00000001 0.00004766

7 Yes 9 0.00000001 0.00004830

8 Yes 9 0.00000001 0.00004909

9 Yes 9 0.00000001 0.00004855

10 Yes 9 0.00000001 0.00004774

11 Yes 9 0.00000001 0.00004851

12 Yes 9 0.00000001 0.00004900

13 Yes 9 0.00000001 0.00004822

14 Yes 6 0.00000001 0.00010453

15 Yes 9 0.00000001 0.00005142

16 Yes 9 0.00000001 0.00005281

17 Yes 9 0.00000001 0.00005394

18 Yes 9 0.00000001 0.00005288

19 Yes 9 0.00000001 0.00005156

20 Yes 9 0.00000001 0.00005257

21 Yes 9 0.00000001 0.00005366

22 Yes 9 0.00000001 0.00005282

23 Yes 9 0.00000001 0.00005168

24 Yes 9 0.00000001 0.00005271

25 Yes 9 0.00000001 0.00005373

26 Yes 9 0.00000001 0.00005239

27 Yes 9 0.00000001 0.00004759

28 Yes 9 0.00000001 0.00004869

29 Yes 9 0.00000001 0.00004953

30 Yes 9 0.00000001 0.00004872

31 Yes 9 0.00000001 0.00004766

32 Yes 9 0.00000001 0.00004830

33 Yes 9 0.00000001 0.00004909

34 Yes 9 0.00000001 0.00004855

35 Yes 9 0.00000001 0.00004774

36 Yes 9 0.00000001 0.00004851

37 Yes 9 0.00000001 0.00004900

38 Yes 9 0.00000001 0.00004822

Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
¥/ in Comb. : e

T1 280 -260 13.962 35 0.4008 0.0423
T2 260 - 240 12.154 35 0.4000 0.0410
T3 240-220 10.408 35 0.3806 0.0370
T4 220 -200 8.793 35 0.3413 0.0298
TS 200 - 180 7.324 35 0.3110 0.0215
T6 180 - 160 5.946 35 0.2809 0.0173
T7 160 - 140 4.720 35 0.2508 0.0129
T8 140 - 120 3.639 35 0.2149 0.0101
T9 120 - 100 2.728 35 0.1811 0.0088
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. . ¢
T10 100 - 80 1.960 35 0.1497 0.0071
TI1 80 - 60 1.315 35 0.1208 0.0057
T12 60 - 40 0.799 35 0.0894 0.0043
T13 40-20 0.413 35 0.0611 0.0029
T14 20-0 0.131 35 0.0310 0.0015
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
¥ Comb. in ° ¢ Tt
280.00 Beacon Extender (4') 803062 35 13.962 0.4008 0.0423 321561
279.00 DB538 35 13.871 0.4009 0.0423 321561
276.00 8' Solid w/ Radome 35 13.598 0.4013 0.0421 321561
266.00 8' Solid w/ Radome 35 12.693 0.4014 0.0416 114843
261.00 10' Dipole 35 12.243 0.4003 0.0411 84085
260.00 DB589-Y 35 12.154 0.4000 0.0410 79450
255.00 DB212-1-C 35 11.709 0.3974 0.0403 60857
241.00 SD110-SFXPASNM 35 10.493 0.3822 0.0372 36438
240.00 8' Solid w/ Radome 35 10.408 0.3806 0.0370 35609
235.00 TMA (12"x16"x6™"") 35 9.990 0.3716 0.0355 32851
230.00 8' Solid w/ Radome 35 9.581 0.3614 0.0338 30796
220.00 8' Solid w/ Radome 35 8.793 0.3413 0.0298 28520
216.00 ANT450F10 35 8.489 0.3343 0.0281 32163
205.50 10" Solid w/ Radome 35 7.718 0.3188 0.0235 59343
200.00 TMA (12"x16"x6"") 35 7.324 0.3110 0.0215 85220
197.00 6' Solid w/ Radome 35 7.111 0.3067 0.0206 71844
195.00 10" Solid w/ Radome 35 6.970 0.3037 0.0201 59914
175.00 SC479 35 5.625 0.2735 0.0162 28241
168.00 ANT450F6 35 5.192 0.2633 0.0147 32327
163.00 6' Solid w/ Radome 35 4,894 0.2556 0.0136 35960
155.00 (4) DB980OH90E-M 35 4435 0.2422 0.0118 34094
145.00 LNX-6515DS 35 3.894 0.2240 0.0105 27506
130.00 KRECO CO-36A 35 3.163 0.1976 0.0094 29432
128.00 3' Pivot Side Arm (50" pipe) 35 3.073 0.1942 0.0093 30490
126.00 PR-950 35 2.985 0.1909 0.0092 31626
124.00 ANT450F6 35 2.898 0.1876 0.0090 32847
123.00 SBX4-W60 35 2.855 0.1860 0.0090 33473
117.00 6' Grid Dish 35 2.605 0.1762 0.0085 36172
116.00 BR-6155 35 2.564 0.1746 0.0084 36401
104.00 6' Solid w/ Radome 35 2.103 0.1557 0.0074 39029
97.00 BR-6155 35 1.855 0.1453 0.0068 39640
55.00 5-t dipole 35 0.691 0.0821 0.0039 37889
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
1t in Comb. N b
Tl 280-260 17.029 23 0.4869 0.0517
T2 260 - 240 14.835 23 0.4859 0.0498
T3 240-220 12,713 23 0.4632 0.0450
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
S in Comb. N °
T4 220 -200 10.747 23 0.4159 0.0372
T5 200 - 180 8.958 23 0.3793 0.0288
T6 180 - 160 7.279 23 0.3429 0.0236
T7 160 - 140 5.781 23 0.3064 0.0183
T8 140 - 120 4.459 23 0.2629 0.0136
T9 120 -100 3.345 23 0.2216 0.0109
T10 100 - 80 2.404 23 0.1834 0.0087
T11 80 - 60 1.613 23 0.1480 0.0067
T12 60 - 40 0.980 23 0.1096 0.0048
T13 40-20 0.506 23 0.0749 0.0032
T14 20-0 0.161 23 0.0380 0.0016
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
S Comb. n o N ft
280.00 Beacon Extender (4') 803062 23 17.029 0.4869 0.0517 280582
279.00 DB538 23 16.918 0.4870 0.0516 280582
276.00 8' Solid w/ Radome 23 16.588 0.4874 0.0514 280582
266.00 8' Solid w/ Radome 23 15.489 0.4876 0.0506 100208
261.00 10' Dipole 23 14.943 0.4863 0.0499 73214
260.00 DB589-Y 23 14.835 0.4859 0.0498 69055
255.00 DB212-1-C 23 14.294 0.4830 0.0488 52162
241.00 SD110-SFXPASNM 23 12.816 0.4651 0.0453 30553
240.00 8' Solid w/ Radome 23 12.713 0.4632 0.0450 29832
235.00 TMA (12"x16"x6"") 23 12.205 0.4524 0.0434 27425
230.00 8' Solid w/ Radome 23 11.707 0.4402 0.0415 25634
220.00 8' Solid w/ Radome 23 10.747 0.4159 0.0372 23627
216.00 ANT450F10 23 10.377 0.4075 0.0354 26612
205.50 10' Solid w/ Radome 23 9.438 0.3887 0.0309 48799
200.00 TMA (12"x16"x6™") 23 8.958 0.3793 0.0288 69801
197.00 6' Solid w/ Radome 23 8.699 0.3740 0.0279 59255
195.00 10' Solid w/ Radome 23 8.527 0.3704 0.0273 49654
175.00 SC479 23 6.886 0.3340 0.0223 23637
168.00 ANT450F6 23 6.358 0.3216 0.0204 26880
163.00 6' Solid w/ Radome 23 5.994 0.3123 0.0191 29724
155.00 (4) DB980H90E-M 23 5.433 0.2960 0.0170 27976
145.00 LNX-6515DS 23 4.770 0.2739 0.0146 22476
130.00 KRECO CO-36A 23 3.877 0.2418 0.0121 24173
128.00 3' Pivot Side Arm (50" pipe) 23 3.767 0.2377 0.0119 25082
126.00 PR-950 23 3.659 0.2336 0.0116 26062
124.00 ANT450F6 23 3.552 0.2296 0.0114 27119
123.00 SBX4-W60 23 3.500 0.2276 0.0113 27662
117.00 6' Grid Dish 23 3.194 0.2157 0.0106 29941
116.00 BR-6155 23 3.144 0.2137 0.0105 30117
104.00 6' Solid w/ Radome 23 2.580 0.1907 0.0091 32061
97.00 BR-6155 23 2.275 0.1780 0.0083 32422
55.00 5-ft dipole 23 0.849 0.1006 0.0044 31159

Bolt Design Data
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Section FElevation Component Bolt Bolt Size  Number  Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
St in Bolts 310{1’ K Allowable
T1 280 Leg A325N  1.0000 6 0.83 34.56 0.024 ‘/ 1.333 Bolt Tension
Diagonal A325N 1.0000 1 4.23 16.49 0257 / 1.333 Bolt Shear
Top Girt A325N  1.0000 1 0.60 16.29 0.037 ‘/ 1.333  Member Bearing
T2 260 Leg A325N 1.0000 6 3.38 34.56 0.098 '/ 1.333 Bolt Tension
Diagonal A325N  1.0000 1 6.30 16.49 0382 ‘/ 1.333 Bolt Shear
T3 240 Leg A325N 1.0000 6 6.92 34.56 0.200 V 1.333 Bolt Tension
Diagonal A325N  1.0000 1 9.54 13.03 0732 ‘/ 1.333  Member Bearing
Top Girt A325N 1.0000 1 2.52 16.49 0.153 ‘/ 1.333 Bolt Shear
Mid Girt A325N  1.0000 1 2.62 2.72 0.965 '/ 1.333 Member Bearing
T4 220 Leg A325N 1.0000 6 11.89 34.56 0.344 / 1.333 Bolt Tension
Diagonal A325N  1.0000 1 11.61 13.03 0.891 ‘/ 1.333  Member Bearing
T5 200 Leg A325N 1.0000 12 8.06 34.56 0233 / 1.333 Bolt Tension
Diagonal A325N  0.8750 1 18.56 25.26 0.735 / 1.333 Bolt Shear
T6 180 Leg A325N 1.0000 12 11.05 34.56 0.320 / 1.333 Bolt Tension
Diagonal A325N  0.8750 1 19.55 25.26 0.774 / 1.333 Bolt Shear
T7 160 Leg A325N 1.0000 12 14.15 34.55 0410 / 1.333 Bolt Tension
Diagonal A325N  0.8750 1 23.14 25.26 0.916 ‘/ 1.333 Bolt Shear
T8 140 Leg A325N 1.0000 12 17.53 34.56 0.507 / 1.333 Bolt Tension
Diagonal A325N  0.8750 1 26.09 25.26 1.033 / 1.333 Bolt Shear
T9 120 Leg A325N 1.0000 12 21.38 34.56 0.619 ‘/ 1.333 Bolt Tension
Diagonal A325N  0.8750 2 14.10 25.26 0.558 / 1.333 Bolt Shear
T10 100 Leg A325N 1.2500 12 24.99 54.00 0463 / 1.333 Bolt Tension
Diagonal A325N  0.8750 2 14.81 25.26 0.587 / 1.333 Bolt Shear
T11 80 Leg A325N 12500 12 29.04 54.00 0538 V 1.333 Bolt Tension
Diagonal A325N  0.8750 2 16.05 2526 0.636 / 1.333 Bolt Shear
T12 60 Leg A325N 1.2500 12 32.33 53.99 0.599 ‘/ 1.333 Bolt Tension
Diagonal A325N  0.8750 2 16.76 25.26 0.664 / 1.333 Bolt Shear
Ti3 40 Leg A325N 1.2500 12 36.60 54.00 0.678 / 1.333 Bolt Tension
Diagonal A325N  0.8750 2 17.99 25.26 0712 / 1.333 Bolt Shear
T14 20 Leg F15554-10 1.2500 12 39.32 50.62 0.777 / 1.333 Bolt Tension
Diagonal A325N  0.8750 2 18.65 25.26 0738 ‘/ 1.333 Bolt Shear

Compression Checks

Leg Design Data (Compression)




g T Job Page
tnxiower 15078 - Higganum South 42 of 48
. . Project Date
Centek Engineering Inc. .
Wi o U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
63-2 North Branford Rd.
Bl'anford, CT 06405 Client Des|gned by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Elevation Size L L, Kinr Fy A Actual Allow. Ratio
No. P P, P
S St S ksi in’ K K P,
T1 280 -260 #12ZG -1.25" - 1.00" conn. 20.03 10.02 45.0 25.111 3.6816 -10.03 9245 0.108
(Pirod 207628) K=1.00 vf
T2 260 - 240 #12ZG - 1.25"-1.00" conn. 20.03 10.02 45.0 25.111 3.6816 -30.93 92.45 0.335
(Pirod 207628) K=1.00 ‘/
T3 240 -220 #1272G -1.25" - 1.00" conn. 20.03 10.02 45.0 25.111 3.6816 -60.75 92.45 0.657
(Pirod 207628) K=1.00 ‘/
T4 220-200 #12ZG - 1.75" - 1.00" conn. 20.03 10.02 31.9 26.920 7.2158 -97.63 194.25 0.503
(Pirod 195557) K=1.00 '/
T5 200 -180 #127ZG -2.00" - 0.875" 20.03 20.03 48.8 24.534 04248 -127.36 231.23 0.551
conn.-Trans (Pirod 211843) K=1.00 ‘/
T6 180 - 160 #122G -2.25"-0.875" conn.  20.03 20.03 48.8 24.544 119282  -175.19 292.77 0.598
(Pirod 208334) K=1.00 ‘/
T7 160 - 140 #127G -2.25" -0.875" conn,  20.03 20.03 48.8 24544  11.9282  -220.53 292.77 0.753
(Pirod 208334) K=1.00 |/
T8 140 - 120 #1272G -2.50"-0.875" conmn.  20.03 20.03 487 24555 147262 -275.66 361.61 0.762
(Pirod 208335) K=1.00 ./
T9 120-100 #127G -2.75"-0.875 20.03 20.03 48.6 24.568 17.8187 -330.44 437.77 0.755
-DB-0.625"-HP- (Pirod K=1.00
238706)
T10 100 - 80 #12ZG -3.00"-0.875 20.03 20.03 48.5 24582 212057  -390.22 52127 0.749
-DB-0.625"-HP-Trans- (Pirod K=1.00 ‘/
238707)
Ti1 80 - 60 #127G -3.00"-0.875 20.03 20.03 485 24582 212057  444.77 521.27 0.853
-DB-0.625"-HP- (Pirod K=1.00
238708)
T12 60 - 40 #127G -3.25"-0.875 20.03 20.03 48.4 24,596  24.8873  -507.15 612.14 0.828
-DB-0.625"-HP- (Pirod K=1.00
238709)
T13 40-20 #127G -3.25"-0.875 20.03 20.03 48.4 24596  24.8873  -559.17 612.14 0.913
-DB-0.625"-HP- (Pirod K=1.00
238709)
T14 20-0 #127G -3.25"-0.875 20.03 20.03 48.4 24596  24.8873  -622.39 612,14 1.017
-DB-0.625"-HP- (Pirod K=1.00 ‘/
238709)
Truss-Leg Diagonal Data
Section Elevation Diagonal Size Ly Kifr Fa A Actual  Allow. Stress
No. 14 Va Ratio
S ft ksi in’ K K
Tl 280 - 260 0.5 1.48 99.1 13.088  0.1963 1.49 2.89 0.515
T2 260 - 240 0.5 1.48 99.1 13.088  0.1963 0.68 2.89 0.234
T3 240 - 220 0.5 1.48 99.1 13.088  0.1963 0.94 2.89 0.327
T4 220 -200 0.5 1.44 96.9 13.368  0.1963 1.34 2.97 0.450
TS5 200 - 180 0.5 1.39 93.2 13.816  0.1963 1.58 3.15 0.500
T6 180 - 160 0.5 1.38 924 13917  0.1963 1.98 3.17 0.626
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Section Elevation Diagonal Size Lq Ki/r F, A Actual  Allow. Stress
No. 14 Va Ratio
St S ksi in’ K K
T7 160 - 140 0.5 1.38 924 13917  0.1963 2.77 3.17 0.875
T8 140 - 120 0.5 1.36 91.6 14.015  0.1963 1.62 3.19 0.506
T9 120 - 100 0.625 1.35 72.6 16.156  0.3068 1.75 5.75 0.304
T10 100 - 80 0.625 1.34 72.0 16.223  0.3068 1.61 5.78 0.278
T11 80 - 60 0.625 1.34 72.0 16.223  0.3068 1.62 5.78 0.280
T12 60 - 40 0.625 1.33 714 16.288  0.3068 1.98 5.80 0.341
T13 40-20 0.625 1.33 714 16.288  0.3068 1.80 5.80 0.310
T14 20-0 0.625 1.33 71.4 16.288  0.3068 1.09 5.80 0.187

Diagonal Design Data (Compression)

Section Elevation Size 17 Ly, Ki/r F, A Actual Allow. Ratio
No. P P, P
S S S ksi in’ K K P,

T1 280 -260 L3x3x5/16 14.87 7.52 1532 6.362 1.7800 -4.23 11.32 0.374
K=1.00 /

T2 260 - 240 L3x3x5/16 16.49 8.32 169.5 5.196 1.7800 -6.30 9.25 0.681
K=1.00 '/

T3 240 -220 L4x4x1/4 18.19 9.16 138.3 7.806 1.9400 -9.95 15.14 0.657
K=1.00 ‘/

T4 220-200 L4x4x1/4 19.94 10.04 151.5 6.508 1.9400 -11.37 12.63 0.900
K=1.00 ‘/

T5 200 -180 213 1/2x3 1/2x1/4 27.05 13.98 153.9 6.301 3.3800 -18.56 21.30 0.871
K=1.00 /

Té6 180 - 160 213 1/2x3 172x1/4 28.50 14.68 161.6 5.716 3.3800 -18.89 19.32 0.978
K=1.00 /

T7 160 - 140 2L4x4x1/4 30.01 15.42 148.0 6.817 3.8800 -23.14 26.45 0.875
K=1.00 ‘/

T8 140 - 120 2L.4x4x3/8 31.57 16.18 157.9 5.990 5.7200 -25.44 34.26 0.742
K=1.00 '/

T9 120 - 100 2L.4x4x3/8 33.18 16.87 154.0 6.297 5.7200 -28.20 36.02 0.783
K=0.94 ‘/

T10 100 - 80 2L4x4x3/8 34.84 17.68 160.1 5.829 5.7200 -27.76 33.34 0.832
K=0.93 /

T11 80 - 60 2L.5x5x5/16 36.52 18.52 136.4 8.021 6.0500 -32.10 48.52 0.662
K=0.96 ‘/

T12 60 - 40 2L.5x5%5/16 38.24 19.37 141.4 7.468 6.0500 -28.33 45.18 0.627
K=0.96 ‘/

TI13 40-20 2L5x5x5/16 39.98 20.23 146 .4 6.963 6.0500 -35.98 42.13 0.854
K=0.95 /

T4 20-0 2L.5x5x5/16 41.75 21.11 151.6 6.501 6.0500 -28.28 39.33 0.719

K=0.94

N2
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Section Elevation Size L Ly Kl F, A Actual Allow. Ratio
L P P, P
St S f ksi i’ K K P
Secondary Horizontal Design Data (Compression)
Section Elevation Size L L, Kin I A Actual Allow. Ratio
No. P P P
S ft S ksi in’ K K P,
T1 280 -260 L2 1/2x2 1/2x5/16 13.48 12.48 2427 2.534 1.4600 -0.17 3.70 0.047
K=0.79 ./
Top Girt Design Data (Compression)
Section Elevation Size L L, Kinr F, A Actual Allow. Ratio
No. P P, P
S S S ksi in’ K K P,
Tl 280 - 260 L3 1/2x3 1/2x5/16 12.00 10.62 184.6 4380 2.0900 022 9.15 0.024
K=1.00 v
T3 240 -220 L5x5x3/8 16.00 14.62 1772 4,757 3.6100 -0.82 17.17 0.048
K=1.00 ‘/
Mid Girt Design Data (Compression)
Section Elevation Size L Ly Kirr F,; A Actual Allow. Ratio
No. P P, P
i ft S kesi in’ K K P,
T3 240 -220 L3x3x3/16 17.00 15.63 314.6 1.509 1.0900 -0.99 1.64 0.602
K=1.00 /
KL/R > 200 (C) - 47
Tension Checks
Leg Design Data (Tension)
Section Elevation Size L L, Kirr F, A Actual Allow. Ratio
No. P P, P
S St S ksi in’ K K —r
Tl 280 - 260 #127ZG-125"-1.00"conn.  20.03 10.02 45.0 30.000 3.6816 4,99 110.45 0.045
(Pirod 207628) v
T2 260 -240 #12ZG-1.25"-1.00"conn.  20.03 10.02 45.0 30.000 3.6816 20.26 110.45 0.183
(Pirod 207628) v
T3 240 -220 #12ZG-125"-1.00"conn.  20.03 10.02 45.0 30.000 3.6816 41.49 110.45 0.376
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Section Elevation Size L L, Kinr N A Actual Allow. Ratio
No. P P, P
S St S ksi in’ K K —r
(Pirod 207628) v
T4 220 - 200 #12ZG-1.75"-1.00" conn.  20.03 10.02 31.9 30.000  7.2158 71.36 216.47 0.330
(Pirod 195557) ‘/
T5 200 - 180 #127G -2.00" - 0.875" 20.03 20.03 48.8 30.000 94248 96.78 282.74 0.342
conn.-Trans (Pirod 211843) ‘/
T6 180 - 160 #12ZG -2.25"-0.875" conn.  20.03 20.03 48.8 30.000  11.9282 13259 357.85 0371
(Pirod 208334) v
17 160 - 140 #127ZG -2.25"-0.875" conn.  20.03 20.03 48.8 30.000 119282  169.84 357.85 0.475
(Pirod 208334) ‘/
T8 140-120  #12ZG-2.50"-0.875"conn.  20.03 20.03 48.7 30.000 147262 21030 441.79 0.476
(Pirod 208335) v
T9 120 - 100 #127G -2.75"-0.875 20.03 20.03 48.6 30.000 17,8187  256.53 534.56 0.480
-DB-0.625"-HP- (Pirod
238706)
T10 100 - 80 #12ZG -3.00"-0.875 20.03 20.03 48.5 30.000 212057  299.92 636.17 0.471
-DB-0.625"-HP-Trans- (Pirod
238707)
T11 80 - 60 #12ZG -3.00"-0.875 20.03 20.03 48.5 30.000 212057  348.49 636.17 0.548
-DB-0.625"-HP- (Pirod v
238708)
TI2 60 - 40 #127G -3.25"0.875 20.03 20.03 484 30.000  24.8873  387.91 746.62 0.520
-DB-0.625"-HP- (Pirod v
238709)
TI3 40-20 #127G -3.25"-0.875 20.03 20.03 48.4 30.000  24.8873 43923 746.62 0.588
-DB-0.625"-HP- (Pirod
238709)
T14 20-0 #127G -3.25"-0.875 20.03 20,03 48.4 30.000 248873  471.89 746.62 0.632
-DB-0.625"-HP- (Pirod v
238709)

Truss-Leg Diagonal Data

Section Elevation Diagonal Size Ly Ki/r £, A Actual  Allow. Stress
No. 14 Va Ratio
S i ksi in’ K K
T1 280 -260 0.5 1.48 99.1 13.088  0.1963 1.49 2.89 0.515
T2 260 -240 0.5 1.48 99.1 13.088  0.1963 0.68 2.89 0.234
T3 240 -220 0.5 1.48 99.1 13.088  0.1963 0.94 2.89 0.327
T4 220 -200 0.5 1.44 96.9 13.368  0.1963 134 2.97 0.450
T5 200 - 180 0.5 1.39 932 13.816  0.1963 1.58 3.15 0.500
T6 180 - 160 0.5 1.38 924 13.917  0.1963 1.98 3.17 0.626
T7 160 - 140 0.5 1.38 92.4 13.917  0.1963 277 3.17 0.875
T8 140-120 0.5 1.36 91.6 14.015  0.1963 1.62 3.19 0.506

g
o
=
=

T9 120 - 100 0.625 135 72.6 16.156  0.3068 1.75 5.75
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63-2 No,.,fB,.anfo,.d%gd_ U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
Branford, CT 06405 Client Des|gned by
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Section Elevation Diagonal Size Lg Kinr F, A Actual Allow. Stress
No. Vv Va Ratio
i R ksi in’ K K
T10 100 - 80 0.625 1.34 72.0 16.223 0.3068 1.61 578 0.278
Ti1 80 -60 0.625 1.34 72.0 16.223 0.3068 1.62 5.78 0.280
Ti2 60 -40 0.625 1.33 714 16.288 0.3068 1.98 5.80 0.341
T13 40-20 0.625 1.33 71.4 16.288 0.3068 1.80 5.80 0.310
T14 20-0 0.625 1.33 714 16.288 0.3068 1.09 5.80 0.187
Diagonal Design Data (Tension)
Section Elevation Size L L Kir £y A Actual Allow. Ratio
No. P P, P
ft S S ksi in’ K K P,
T1 280-260 L3x3x5/16 14.87 7.52 100.4 29.000 1.0713 372 31.07 0.120
T2 260 - 240 L3x3x5/16 16.49 8.32 110.8 29.000 1.0713 5.88 31.07 0.189
T3 240-220 L4x4x1/4 18.19 9.16 89.8 29.000 1.2441 9.54 36.08 0.264
T4 220-200 L4x4x1/4 19.94 10.04 98.2 29.000 1.2441 11.61 36.08 0.322
TS 200-180 213 1/2x3 1/2x1/4 27.05 13.98 156.0 29.000 2,1600 17.32 62.64 0.276
Té6 180 - 160 213 1/2x3 1/2x1/4 28.50 14.68 163.7 29.000 2.1600 19.55 62.64 0.312
T7 160 - 140 2L4x4x1/4 30.01 15.42 149.8 29.000 2.5350 21.52 73.52 0.293
T8 140 -120 21.4x4x3/8 31.57 16.18 159.7 29.000 3.7275 26.09 108.10 0.241
T9 120-100 2L4x4x3/8 33.18 16.87 167.5 29.000 3.7275 26.33 108.10 0.244
T10 100 - 80 21.4x4x3/8 34.84 17.68 1754 29,000 3.7275 29.63 108.10 0.274
T11 80 - 60 2L5x5x5/16 36.52 18.52 143.8 29.000 4.0687 27.69 117.99 0.235
T12 60 -40 2L.5x5x5/16 38.24 19.37 150.3 29.000 4.0687 33.52 117.99 0.284
T13 40-20 2L5x5x5/16 39.98 20.23 156.9 29.000 4.0687 27.31 117.99 0.231
T14 20-0 2L5x5x5/16 41.75 21.11 163.6 29.000 4.0687 37.30 117.99 0.316

Secondary Horizontal Design Data (Tension)
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Section Elevation Size L Ly Kil/r Fy A Actual Allow. Ratio
No. P P, P
S f 7 ksi in’ K K T p
Tl 280 - 260 L2 1/2x2 1/2x5/16 13.48 12.48 196.8 21.600 1.4600 0.50 31.54 0.016
" DL controls
| Top Girt Design Data (Tension)
Section Elevation Size i L, Kl Yo A Actual Allow. Ratio
No. P 7 P
St S S ksi in’ K K — P
T1 280 - 260 L3 1/2x3 1/2x5/16 12.00 10.62 122.2 29.000 1.3038 0.60 37.81 0.016
T3 240 -220 L5x5x3/8 16.00 1462 1154 20000  2.3911 2.52 69.34 0.036
Mid Girt Design Data (Tension)
Section Elevation Size L L. Kl/r Fa A Actual Allow. Ratio
No. 4 P, P
i S St kesi in’ K K —p
T3 240 - 220 L3x3x3/16 17.00 15.63 204.5 29.000 0.6593 2.62 19.12 0.137
Section Capacity Table
Section Elevation Component Size Critical P SF*Patton % Pass
No. S Type Element K K Capacity Fail
T1 280 - 260 Leg #12Z2G - 1.25"-1.00" conn. 1 -2.58 123.23 38.6 Pass
(Pirod 207628)
T2 260 - 240 Leg #12Z2G - 1.25" - 1.00" conn. 26 -30.93 123.23 25.1 Pass
(Pirod 207628)
T3 240 -220 Leg #12ZG -1.25"-1.00" conn. 40 -60.75 123.23 493 Pass
(Pirod 207628)
T4 220 -200 Leg #12Z2G - 1.75" - 1.00" conn. 61 -97.63 258.94 377 Pass
(Pirod 195557)
T5 200 - 180 Leg #127ZG -2.00" - 0.875" 76 -127.36 308.22 41.3 Pass
conn.-Trans (Pirod 211843)
T6 180 - 160 Leg #127G -2.25" - 0.875" conn. 85 -175.19 390.26 46.9 Pass
(Pirod 208334)
T7 160 - 140 Leg #127G -2.25" - 0.875" conn. 95 -216.33 390.26 65.6 Pass
(Pirod 208334)
T8 140 - 120 Leg #1272G -2.50" - 0.875" conn. 103 -275.66 482.03 57.2 Pass
(Pirod 208335)
T9 120 - 100 Leg #1272G -2.75"-0.875 112 -330.44 583.55 56.6 Pass
-DB-0.625"-HP- (Pirod 238706)
T10 100 - 80 Leg #12ZG -3.00"-0.875 121 -390.22 694.86 56.2 Pass
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63-2 Northl‘anfordg;?d U-40 x 280' - Haddam - Goose Hill, CT 17:13:17 04/09/15
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Phone: (203) 488-0580 Verizon Wireless TJL
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Section Elevation Component Size Critical P SF*Peitow % Pass
No. N Type Element K K Capacity Fail
-DB-0.625"-HP-Trans- (Pirod
238707)
Tit 80 -60 Leg #12ZG -3.00"-0.875 130 -444.77 694.86 64.0 Pass
-DB-0.625"-HP- (Pirod 238708)
T12 60 - 40 Leg #127G -3.25"-0.875 139 -507.15 815.98 62.2 Pass
-DB-0.625"-HP- (Pirod 238709)
T13 40-20 Leg #127G -3.25"-0.875 148 -559.17 815.98 68.5 Pass
-DB-0.625"-HP- (Pirod 238709)
T4 20-0 Leg #12ZG -3.25"-0.875 157 -622.39 815.98 76.3 Pass
-DB-0.625"-HP- (Pirod 238709)
Tl 280 -260 Diagonal L3x3x5/16 8 -4.23 15.09 28.1 Pass
T2 260 - 240 Diagonal L3x3x5/16 29 -6.30 12.33 51.1 Pass
T3 240 -220 Diagonal L4x4x1/4 50 -9.95 20.19 493 Pass
54.9 (b)
T4 220 -200 Diagonal L4x4x1/4 65 -11.37 16.83 67.5 Pass
T5 200 - 180 Diagonal 213 1/2x3 1/2x1/4 80 -18.56 28.39 65.4 Pass
T6 180 - 160 Diagonal 213 1/2x3 1/2x1/4 89 -18.89 25.75 733 Pass
T7 160 - 140 Diagonal 2L4x4x1/4 98 -23.14 35.26 65.6 Pass
68.7 (b)
T8 140 - 120 Diagonal 2L.4x4x3/8 107 -25.44 45.67 55.7 Pass
77.5 (b)
T9 120 - 100 Diagonal 2L4x4x3/8 116 -28.20 48.01 58.7 Pass
T10 100 - 80 Diagonal 2L4x4x3/8 125 -27.76 44.45 62.4 Pass
T11 80 - 60 Diagonal 2L5x5x5/16 134 -32.10 64.68 49.6 Pass
T12 60 -40 Diagonal 2L.5x5x5/16 143 -28.33 60.23 47.0 Pass
49.8 (b)
T13 40-20 Diagonal 2L5x5x5/16 152 -35.98 56.15 64.1 Pass
Ti4 20-0 Diagonal 2L5x5x5/16 161 -28.28 52.43 53.9 Pass
55.4 (b)
Tl 280 - 260 Secondary Horizontal L2 1/2x2 1/2x5/16 15 -0.17 4.93 35 Pass
Tt 280 - 260 Top Girt L3 1/2x3 1/2x5/16 6 -0.22 12.20 1.8 Pass
2.8(b)
T3 240 -220 Top Girt L5x5x3/8 45 -0.82 22.89 36 Pass
11.5(b)
T3 240 -220 Mid Girt L3x3x3/16 47 -0.99 2.19 45.1 Pass
72.4 (b)
Summary
Leg (T14) 76.3 Pass
Diagonal 71.5 Pass
(T8)
Secondary 35 Pass
Horizontal
(T1)
Top Girt 11.5 Pass
(T3)
Mid Girt 724 Pass
(T3)
Bolt Checks  77.5 Pass
RATING=  77.5 Pass

Program Version 6.0.0.8 - 9/7/2011 File:J:/Jobs/1507800.W1/04_Structural/Backup Documentation/Calcs/tnxTower/Rev [/280" Lattice Tower Goose Hill.cri
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Max Leg Reactions:
Uplift = Uplift:= 497 kips (User Input)
Shear = Shear := 79-kips (User Input)
Compression = Compression := 646-kips (User Input)

Anchor Bolt Data:

Use ASTM F1554 (Per Vdm ont Drawing 240898 Page 8 of 9)
Number of Anchor Bolts = N:= 12 (User Input)
Bolt Ultimate Strength = Fy = 150ksi (User Input)

Bolt Yield Strength = Fy = 105ksi (User Input)
Diameter of Bolts = D:= 1.25in (User Input)
Threads per Inch = n=7 (User Input)

Coefficient of Friction = =05 (User Input)

Anchor Bolt Area:

I 0.974-in : 2
Net Area of Bolt = A= —-(D P ) = 0.969-in (ASCE 1097 Eq. 7.4-3)

Check Anchor Bolt Area: Based on the ASCE 1097 Design of Laticed
Steel Transmission Structures

8 Uplift Shear 2

Required Area = Aoqi= — = 6.5 ASCE 1097 Eq. 7.4-2
eq s Fy + w85 F, in ( q )
Shear - (0.3-Compression
Agp = ( pression) | _ _p573.n?  (ASCE 107
p.85-Fy Eq. 7.44)
. _ L2
Provided Area = Asprovided = AnN = 11.6in

A
51
Condition1 := i{——— < 1.00,"OK" ,"Overstressed"J

sprovided
Condltion1 = "OK"
A
Condition2 := i < 1.00,"OK" ,"QOverstressed"
sprovided
Condition2 = "OK"

Tower Anchor bolts.xmcd.xmed Page 3.4-1
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Job No. 15078.000

Mat Foundation Analysis:

Input Data:
Tower Data

Overtuming Moment =

3 Piers on Mat Foundation.xmcd.xmcd

OM := 20246 ft-kips

Page 3.5-1

(User Input from tnxTower)

Shear Force = Sy:= 137-kip (User Input from tnxTower)

Axial Force = WT, := 184-kip (User Input from tnxTower)

Max Compression Force = Gy := 646-kip {User Input from trxTower)

Max Uplift Force = U; = 497-kip (User Input from trixTower)
Tower Height = Hy = 280-ft (User Input)
Tower Width = W = 40-ft (User Input)
Tower Position on Foundation (1=offset, 2=centered) = Posy = 1 (User Input)

Footing Data:
Overall Depth of Footing = Dy = 6t (User Input)
Thickness of Footing = Tp=2.25-ft {User Input)
Width of Footing = Wj:= 49.5ft (User Input)
Length of Pier = |_p = 4.25.ft (User Input)
Extension of Pier Above Grade = Lpag = 0.5t (User Input)
Diameter of Pier = dp = 5.5-ft (User Input)
Material Properties:
Concrete Compressive Strength = fo = 4000-psi (User Input)
Steel Reinforcment Yield Strengh = fy = 60000-psi (User Input)
Internal Friction Angle of Sail = $g = 30-deg (User Input)
Allowable Soil Bearing Capacity = qg = 6000-psf (User input)
Unit Weight of Soil = Vgoil = 125-pcf (User Input)
Unit Weight of Concrete = Veane = 150-pcf (User Input)
Foundation Bouyancy = Bouyancy = 0 (User Input) (Yes=1/ No=0)
Depth to Neglect = n:= 0 (User input)
Cohesion of Clay Type Soil = c:= O-ksf (User Input) (Use 0 for Sandy Soil)
Seismic Zone Factor = Z:=2 (User Input) (UBC-1997 Fig 23-2)

Coefficient of Friction Between Concrete = pi= 045 (User Input)




FOUNDATION ANALYSIS

CENTEKQF’QEHQGHWQ Subject:
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/15 Job No. 15078.000

Pier Reinforcement:

Bar Size = Bspi g (User Input)
Bar Diameter = dbpier = 1.128.in (User Input)
Number of Bars = NBpier =26 (User Input)
Clear Cover of Reinforcement = Curpigr = 3.0:in (User Input)
Reinforcement Location Factor = Opier = 1.0 (User Input) (ACI-2008 12.2.4)
Coating Factor = ﬁpier =1.0 (User Input) (ACI-2008 12.2.4)
Concrete Strength Factor = )‘pi er=1.0 (User Input) (ACI-2008 12.2.4)
Reinforcement Size Factor = Ypier = 1.0 (User Input) (ACI-2008 12.2.4)
Diameter of Tie = dijg:= 3in (User Input)
Pad Reinforcement:
Bar Size = BStop =11 (User Input) (Top of Pad)
Bar Diameter = dbtop = 1.41-in (User Input) (Top of Pad)
Number of Bars = NBtop =91 (User Input) (Top of Pad)
Bar Size = BSpt:= 11 (User Input) (Bottom of Pad)
Bar Diameter = dppot = 1-41:in (User Input) (Bottom of Pad)
Number of Bars = NBy ot := 91 (User Input) (Bottom of Pad)
Clear Cover of Reinforcement = C‘”pad == 3.0-in (User Input)
Reinforcement Location Factor = Opad = 1.3 (User Input) (ACI-2008 12.2.4)
Coating Factor = Bpad =1.0 (User Input) (ACI-2008 12.2.4)
Concrete Strength Factor = >‘pad =10 (User Input) (ACI-2008 12.2.4)
Reinforcement Size Factor = Ypad = 1.0 (User Input) (ACI-2008 12.2.4)
Calculated Factors: 2
. ) ™dppier L2
Pier Reinforcement Bar Area = Appier= ——,— = 0.999:in
P 4
2
Pad Top Reinforcement Bar Area = A = Wdﬂ =1.561 in2
btop = 4 .
2
™ dppot 2
Pad Bottom Reinforcement BarArea = Appot = ———— = 1.561-in
4
1+ Sil‘(‘i’sj
Coefficient of Lateral Soil Pressure = K.:= ——= =3
P 1 sin é:s]
Load Factor = LF:= |1.333 if H;<700ft =1.333

1.7 if Hy = 1200-t

Hy - 700ft
1.333 ————— |.(.4 otherwise
"\ 12001t - 7001

3 Piers on Mat Foundation.xmed.xmcd Page 3.5-2
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Stability of Footing:
Adjusted Concrete Unit Weight =

Adjusted Soil Unit Weight =

Passive Pressure =

Ultimate Shear =

Weight of Concrete Pad =

Weight of Concrete Piers =

Total Weight of Concrete =

Weight of Soil Above Footing =

Weight of Soil Back Face =

Tower Offset =

Resisting Moment =

Overtuming Moment =

Factor of Safety Actud =

Factor of Safety Required =

3 Piers on Mat Foundation.xmcd.xmcd

Yo = if(Bouyancy = 1,%one = 62.4pcf,1conc) = 150-pcf

Vg = if(Bouyancy =1, Ygqil — 62-4DCfﬂsoi|) = 125-pcf
Ppn e qus-n +c2 Kp = O-ksf

Pot:= Kyt (D = Tr) + ©:2. [ Ky = 1.406-ksf

Ptop= N < (Df~ T¢).Ppt, Ppn| = 1.406 kf

Pbot = Kp-’YS'Df +C2 , Kp = 2.25-ksf

Ptop + Pbot

ave™= = 1.828-ksf

P

Ty= ii[n < (Df— Tf),Tf, (Df— n)] =225

Ap:= Wf-Tp =111.375

Sy= Pave'Ap = 203.607-kip

2 .
WTpad = (wf -Tf)-qc = 826.959-kip

2
dp iy
WTpler= 3 LpT e =45438klp

WTg = WTpaq + WTpigr = 872:ip

2
k2 _p o 3,
WTgq = | W -3 —— (Lp~ Lpag)vs = 1< 10"kip

tan[tJ?s)-[Df)z

2

W (wrcos(sc-deg)]
Kpim| o =

WTgy = “Wi|~tg = 64-kip

Wi (Wycos(30-deg))
2 2 =% T 8

Xy = if{Posg, Xty Xip) = 7.429

W [ (W cos(30-deg))
Xoff=— =5 +Xq| = 5774
w T tan(g)- (L - L
f f s)'\"p~ “pag .
My = (WTg+ WTgq)— + Sy + WTSz':Wf tm g | - 52574k

Mot := OM + Sy (Lp + Ty) = 211365 kip t

M

FSi= — =249
ot
FSroqi= 2

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

req:
OverTuming_Moment_Check = "Okay"
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Rev. 0: 4/9/15

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

Job No. 15078.000

Bearing Pressure Caused by Footing:

Total Load =
Area of the Mat =
Section Modulus of Mat =

Maximum Pressure in Mat =

Minimum Pressure in Mat =

Distance to Resultant of Pressure Distribution =

Distance to Kem =

Eccentricity =

Adjusted Sail Pressure =

Concrete Bearing Capacity:

Strength Reduction Factor =

Bearing Strength Between Pier and Pad =

3 Piers on Mat Foundation.xmcd.xmcd

Loadygy == WT + WTgq + WT, = 2172-kip

2 3
Amat=Ws = 2.45x 10

3
W
f
b T =2.02x 104'ﬂ3

B Loadtot Mot

P + —— = 1.932-ksf

max =
Amat

Max_Pressure_Check := if(Pmax < gg,"Okay","No Good")

Max_Pressure_Check = "Okay"

Loadtot Mot

P - —— =-0.159-ksf

min -~ Amat

Min_Pressure_Check = il[(Pmm > )'(Pmin < qs),"Okay" ,"No Good"]

Min_Pressure_Check = "No Good"

max 1
Xp:= —— = 15243
Pmax‘Pmin 3
W
Wi
Xg=—=825 Since Resultant Force is Not in Kern, Area to
6 which Pressure is Applied Must be Reduced.
Mot
. =9.733
Load;;
2 Loadtot

Pgi= ——— = 1.948-ksf
Wi
3“"’{7 - ]
Aaqj = f(Pmin < 0.Pa,Pmay) = 1:948-ksf

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

Pressure_Check = "Okay"

.= 0.65 (ACI-2008 9.3.2.2)

7'r«dp2

3,.
Pp= <I>c-0.85-fc~T =7.561 x 10 -kips (ACI-2008 10.14)

Bearing_Check := if(Pb > LF-Cy,"Okay" ,"No Good")

Bearing_Check = "Okay"
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Rev. 0: 4/9/15

FOUNDATION ANALYSIS

Haddam, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 15078.000

Shear Strength of Concrete:

Beam Shear:

Punching Shear:

Critical Perimeter of Punching Shear =

Required Shear Strength =

Available Shear Strength =

3 Piers on Mat Foundation.xmcd.xmed

(Critical section located at a distance d from

the face of Pier) (ACH11.31.1)
¢g=0.85 (ACl 9.3.2.5)
dpbot )
d:= Tf . Cprad . T = 23.295-in
Gt
FL:= - = 0.2636-ksf
Wi
Vigqi= LF-FL(X; - 0.5:d; - d)-W; = 47.635 kip
Vayail = $c2,f fopsiWed = 1488-kip (ACI-2008 11.2.1.1)
Beam_Shear_Check = if(Vreq < VAva","Okay" ,"No Good")

Beam_Shear_Check = "Okay"

(Critical Section Located
from the face of pier)

b= (dp + d)~1r =234

Vn

o= LF-FL~[Wf2 - (

at a distance of d/2
(ACI 11.11.1.2)

4 +d)> " | = 8458k
p+)-z_ _8-kips

Vpvail = Pg4/ ToPsibyd = 1405.2-kip (ACI-2008 11.11.2.1)

Punching_Shear_Check := if(v

req < VAvaiI’"Okay" ,"NO Good")

Punching_Shear_Check = "Okay"
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/15 Job No. 15078.000

Steel Reinforcement in Pad:

Required Reinforcement for Bending:
Strength Reduction Factor = G = -90 (ACI-2008 9.3.2.1)

d
. P
MaT = LF~[Ut-(Wt-sm(60~deg) - 7] +Sp(Dg + Lpag):l - WTyXop = 21253-ftk

1(Ws W dp

2
Wp W dy
Mg = —1- w-(— + — -cos(30-deg) — ) ~Wt»[~15-(Tp— Tf)] + WTsz-[7 + T.cos,(ao-deg) -5t (Df— n)-tan(cps) =-2

22 " 3 2
W, W d :
Mogi= 1| | — + —-cos(30-deg) - = | Wy(veT
ne= 1 5|7 * 5 oos@0den) - - | Wi(ne )
. MpT + Mpg + Mpc )
Design Moment = M= ——————— = 12529.09-kipsit
bm
B:= ]0.85 if 2500-psisfcs4000-psi =0.85

0.65 if f,> 8000-psi

f
[—':_ = 4000]
Sl
B Alos

0.85 - | —
1000

(ACI-200810.2.7.3)

otherwise

bogri= Wi-cos(30-deg) + dp = 481.692-in

d:= Tf e CVrpad - dbet =22.59:in

My 2
As . fa = 110.926-in
(v' )
Asty
a= = 4.064-in
fc'beff
My
AS = =121.8%-in
a
fy d- E)
A
]
p= =0.0112
bggrd

3 Piers on Mat Foundation.xmcd.xmcd Page 3.5-6
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/15 Job No. 15078.000

ired Reinforcement for Tem perature and Shrinkage:

pgh= |.0018 if fy > 60000-psi = 0.0018 (ACI -2008 7.12.2.1)

.0020 otherwise

b,
eff
Check Bottom Bars: As = |(pbesrd) if (pberd) > pop—d = 121.89n°

Deff .
psh-—2~ -d otherwise

.2
Asprov = Abbot'NBbot =142.1-in

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

Pad_Reinforcement_Bot := if(ASprov

Pad_Reinforcement_Bot = "Okay"

Check top Bars:
b,

. eff .2
As:=iffp= psh’As’psh'7'd =121.9:in

.2
Al = Abtop'NBtopz 142.1-in

Sprov

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

prov

Pad_Reinforcement_Top = "Okay"

Developement Length Pad Reinforcement:

Wi - 2Cvpag ~ NBpot dpbot

Bar Spacing = Bgpag = =511-in
S NBpq— 1
) X . ) Bspad Bspad )
Spacing or Cover Dimension = c=i C‘"pad < =r ’C"rpad* B = 2.554.in
Transverse Reinforcement Index = kyp=0 (ACI-2008 12.2.3)
L *YyOpadPoagpadipad
dbt = — “Oppot = V44N
40- ‘[ fopsic

Minimum Development Length = Labmin = 12-in (ACI-2008 12.2.1)

LdbtCheck = "(Ldbt 2 Lypmin-"Use L.dbt" ,"Use L.dbmin") = "Use L.dbt"
Available Length in Pad = Lpad= 55— 5 — C""pad = 54.in
Lpad_Check:= if(Lp,g > Lgpt,"Okay","No Good")

Lpad_Check = "Okay"

3 Piers on Mat Foundation.xmcd.xmcd Page 3.5-7
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Job No. 15078.000

Steel Reinforcement in Pier:

Area of Pier =

Bar Spacing In Pier =

Diam eter of Reinforcement Cage =

Maximum Moment in Pier =

3 Piers on Mat Foundation.xmcd.xmed

2
'rr-dp 2

A,:= —— = 3421.19-in
P 4

= 0.01.0.5-A, = 17.11~in2

smin’ p (ACI-2008 10.8.4 & 10.9.1)

A

A NB = 25.98-in2

sprov = pier‘Abpier

Stes|_Area_Check := if{Asproy > Agmin,"Okay” ,"No Good")

Steel_Area_Check = "Okay"

dp-'r\'
Bepior = ——— — Appiae = 6.847-in
sPier bpier
NBpier P
Diam.::age b dp - Z'C"rpier = 60-in

My =S¢ L i LF = 10089.8-in-ki
p= t p+ T i = .0-IN-KIpS

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

Cy1.333 My
(D N n P, qu):= dy12 NBpier BSpigr " kips  in-kips

(D Nn Py My)=(66 26 9 861.1 10089.8)

(¢Pn My Tsp p):: (0 00 0)

(9Pn &My fsp p) = ¢P’n(D,N,n,Pu,qu)T
(¢Pn WMy fop p)=(4411.9 51694.8 —40.6 0)

Axial_Load_Check = if(d)Pn > Pu,"Okay" ,"No Good")
Axial_Load_Check = "Okay"

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

xXu-

Bending_Check = "Okay"
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/15 Job No. 15078.000

Development Length Pier Reinforcement:

Available Length in Foundation:
Lpier = Lp bl Cprier =48-in

Lpad = Tf . CVrpad = 24-in

Tension: (ACI-2008 12.2.3)
Spaci c Di L . Bspier Bspier .
pacing or Cover Dimension = Cci=i C‘"pier< B ‘C‘“'pier’T =3in
Transverse Reinforcement = k=0 (ACI-2008 12.2.3)

3ty pier Bpier Ypier pier

Ldbt = " ktr -dbpier= 30.18-in
40- fc~psi~ P
bpier
1200'dbpier
Minimum Development Length = Lgh=—— 7= 14.982-in (ACl 12.2.1)

c
Pier reinforcement bars are standard 80 degree hooks o
psi

and therefore developement in the pad is computed
as follows:

Lab = maX{Lgbt Ldbmin)

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

Ltension_Check = "Okay"

Compression: (ACI-2008 12.3.2)
-Oz'dbpier'fy _
LdbC1 = 4— =21.402-in
[ fe-psi
2
in .
Labmin = 0.0003-3-(dbpierfy) = 20.304-in

Labe = if{Ldbet = Labmin- Ldbc1- Labmin) = 214021
Lcompression_Check *= if('—pier + Lpad > Lapc, "Okay","No GOOd")

Leompression_Check = "Okay"

3 Piers on Mat Foundation.xmed.xmcd Page 3.5-9
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Tie Size and Spacing in Column:

Minimum Tie Size =

Seismic Factor =

Maximum Spacing =

Number of Ties Required =

3 Piers on Mat Foundation.xm¢d.xmced

Tiemin = ift BSyigr < 10,3,4} =3
min pier

Used #3 Ties

z:=if(Z<2,1,05) =1

(ACI-2008 21.10.5)

S"m1 = 16'dbpier'z = 18.048-in

48-drije

S"mz = ———z=18in

S|im3 = Df-Z =72in

S"m4 := 18in
Slim1
Slim2
Sjg = Min =18-in
Slim3
Slim4
Lpjer— 3in
Njg'= ———— + 1=3.5
Stie
Page 3.5-10




SITENAME | 'HIGGANUM SOUTH CT ECP & CELL# i EaE
Note: New Cell Build. LATITUDE . #41-26-36.97
72:33-
700 MHz LTE SIE INFO ALPHA
EQUIPMENT TYPE LTE-700 BBU+RRH LTE-700 BBU+RRH LTE-700 BBU+RRH
ﬁ_NTENNA TYPE LNX-6515DS-AtM_4DT_750MHZ | LNX-8515DS-A1M_4DT_750MHZ | LNX-651 5DS-A1TM_4DT_750MHZ
QTY DRANTENNAS PER FACE 1 1 1
QORIENTA 1] 30 150 270
DOWN TILT { MECH/ 0 0 0
RAD CTR (FT AGL) \ 145 (approx) 145 (approx) 145 (approx)
TMA - QTY / MODEL W
DIPLEXER - QTY / MODEL o
RRH - QTY/MODEL :l'\...‘_ ALU RH_2X&0-700U 1 ALU RH_2X60-700U 1 ALU RH_2X60-700U
SECTOR DISTRIBUTION BOX - QTY/ MODEL =
MAIN DISTRIBUTION BOX - QTY / MODEL = —— DB-T1-6Z-8AB-0Z
N/A N/A N/A

LNX-6545DS-A1M_2DT_850MHZ

LNX-6515DS-A1M_2DT_850MHZ

LNX-6515D8-A1M_2DT_850MHZ

1

1

1

30

150

270

0

0

0

145 (approx)

145 (approx)

145 (approx)

N/A

N/A

NIA

HBXX-6517DS-A2M_PORT 3 -
+45_020T_1910

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_1910

HBXX-8517DS-A2M_PORT 3 -
+45_02DT_1910

1

1

1

30 150 270
0 0 0
145 (approx) 145 {approx) 145 (approx)
NO NO NO
1 ALU RH_2X60-PCS 1 ALU RH_2XB0-FCS 1 ALU RH_2X80-PCS
N/A N/A N/A

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_2110

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_2110

HBXX-8517DS-A2M_PORT 3 -
+45_02DT_2110

1

]

1

30

150

270

0

0

0

145 (approx)

145 (approx)

145 (approx)

NO NO NO
1 ALU RH_2X60-AWS 1 ALU RH_2X680-AWS 1 ALU RH_2X60-AWS
BER OF CABLES NEEDED FIBER LINES MODEL NUMBER
TOTAL # FIBER LINES }P—4— | TOTAL # OF MAIN COAX LINES 0 FIBER LINE MODEL # HB158-1-08U8-S8.18
TOTAL # FIBER TOP JUMPERS 3 TOTAL # OF TOP JUMPERS 24 FIBER TOP JUMPER MODEL # HB114-1-08U4-54J18
EQUIPMENT CABLE ORDERING. I MAIN CABLE # 0 + | o TGP JUMPER # 24 + 0
TX I RX FREQUENCIES i TX POWER OUTPUT
Cellutar-A Band PCS-FIAWS Band 700 MHz C-Block Cellular (Watts) 20
TX: 869-880/890-891.5 MHz TX: 1970-1975/2145-2155 MHz TX: 746-757 MHz PCS (Walls) 16
RX: §24-835/845-846.5 MHz RX: 1890-1895/1745-1755 MHz RX: 776-787 MHz LTE 700/AWS/PCS (Walts) 40/60/60
—
ALPHA BETA GAMMA
Ant, Freq. | Func. Color Code Ant. Freq. Func. Color Code Ant. Freq. Func. Color Code
A1-A 800 | Tx1/Rx0 RED AS-A 800 | Tx2/Rx0 BLUE A9-A 800 | Tx3/Rx0| GREEN
A1-B 1900 | Tx1/Rx0 REDMWHITE A5-B 1900 | Tx2/Rx0 BLUE/ WHITE A9B 1900 | Tx3/Rx0 | GREENMWHITE
A2 700 | Tx1/Rx0 RED/ORANGE A6 700 | Tx2/Rx0 BLUE/ ORANGE A10 700 | Tx3Rx0 | GREEN/ORANGE
A3 700 | Txd/Rxt RED/RED/ORANGE A7 700 | Tx5/Rx1 BLUE/BLUE/ORANGE A1 700 | Tx6/Rx1 | GREEN/GREEN/ORANGE
Ad-B 1900 | Txd/Rxl RED/REDWHITE A8-8 1900 | TxS/Rx1 BLUE/BLUEMHITE A12B | 1900 | Tx6/Rx1 | GREEN/GREENWHITE
Ad-A 800 | Txd/Rx1 RED/RED AB-A 800 | Tx5/Rx1 BLUE/BLUE A12-A 800 | Tx6Rx1| GREEN/GREEN
F1-A | 1700 | TwRx RED/BROWN F1-B 1700 | Tx/Rx BLUE/BROWN F1-C 1700 | TwRx | GREEN/BROWN
F1-D | 1700 | TxRx RED/RED/BROWN F1-E 1700 | TwRx BLUE/BLUE/BROWN F1-F 1700 | TxRx | GREEN/GREEN/BROWN
AR ek cm— e ——
RF ENGINEE RF MANAGER NITIALS DATE
Prepared by: Jaime Laredo Roberl Hesselbach JL 3/16/2015




Product Specitications COMMSCGPE
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4 |

L POWERED BY | 1:”..'“ J

INX-6515DST4M

Andrew® Antenna, 698-896 MHz, 65° horizontal beamwidth, fixed electrical tilt
» Excellent front-to-back ratio, USLS, VSWR, and PIM specifications to enhance network
quality

e Ideal solution to maximize coverage and capacity in suburban and rural areas

. o Excellent solution for site sharing and maximizing capacity

« Great solution to maximize network coverage and capacity

o Vertical beam optimized for capacity efficiency

Electrical Specifications

Frequency Band, MHz 698-806 806-896
Gain, dBi 17.0 17.5
Beamwidth, Horizontal, degrees 65 65
Beamwidth, Vertical, degrees 9.5 9.0
Beam Tilt, degrees 4 4
USLS, typical, dB 18 18
Front-to-Back Ratio at 180°, dB 32 32
Isolation, dB 30 30
VSWR | Return Loss, dB 1.35| 16.5 1.35] 16.5
PIM, 3rd Order, 2 x 20 W, dBc -153 -153
Input Power per Port, maximum, watts 500 500
Polarization +45° +45°
Impedance 50 ohm 50 ohm
General Specifications
Antenna Brand Andrew®
Antenna Type DualPol®
Band Single band
Brand DualPol®
Operating Frequency Band 698 - 896 MHz
Mechanical Specifications
Color Light gray
Connector Interface 7-16 DIN Female
Connector Location Bottom
Connector Quantity, total 2
Lightning Protection dc Ground
Radiator Material Aluminum
Radome Material PVC, UV resistant
Wind Loading, maximum  879.0 N @ 150 km/h

197.6 Ibf @ 150 km/h
Wind Speed, maximum 241.0 km/h | 149.8 mph
Dimensions
Depth 181.0 mm | 7.1in
Length 2449.0 mm | 96.41in
Width 301.0mm | 11.9in
©2014 CommScope, Inc. Al rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 2

All specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: January 29, 2014 February 19, 2014



Product Speciications COMMSCOPE

_ _ — ]
INX6515DST4M { rowsseD Y | “Ban pew, )
Net Weight 22.0kg | 48.51b ——— =
Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

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

1SO 9001:2008 Designed, manufactured and/or distributed under this quality management system

® o

Included Products

DB380-3 — Pipe Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Used for wide panel antennas. Includes
three clamp sets.

DB5083D — Downtilt Mounting Kit for 2.4"-4.5" (60-115 mm) OD round members. Consists of two DB5083 heavy-duty,
galvanized steel downtilt mounting brackets. This kit is compatible with the DB380-3 pipe mount for panel antennas with

three mounting points.

©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 to change without notice. See www.commscope.com for the most current information. Revised: January 29, 2014 February 19, 2014
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Product Specitications

o

ANDREW.

POWERED BY

% = 1

’

HBXX-6517DS-VIM

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

s Superior azimuth tracking and pattern symmetry with excellent passive intermodulation
suppression

« The values presented on this datasheet have been calculated based on N-P-BASTA
White Paper version 9.6 by the NGMN Alliance

Electrical Specifications

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain by all Beam Tilts, average, dBi 18.5 18.6 18.8
Gain by all Beam Tilts Tolerance, dB +0.4 +0.3 +0.4
0° | 18.4 0 ° | 18.4 0 ° | 18.7
Gain by Beam Tilt, average, dBi 3° | 18.7 3° 1 18.7 3° 1 18.9
6 ° ] 18.4 6 ° | 18.5 6 ° | 18.6

Beamwidth, Horizontal, degrees 67 66 65
Beamwidth, Horizontal Tolerance, degrees +2.4 +1.7 +2.9
Beamwidth, Vertical, degrees 5.0 4.7 4.4
Beamwidth, Vertical Tolerance, degrees +0.3 +£0.3 +0.3
Beam Tilt, degrees 0-6 0-6 0-6
USLS, dB 18 19 19
Front-to-Back Total Power at 180° + 30°, dB 25 26 26
CPR at Boresight, dB 22 23 22
CPR at Sector, dB 10 10 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
General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® single band, quad

Band Single band

Brand DualPoi® | Teletilt®

Operating Frequency Band 1710 - 2180 MHz

Number of Ports, all types 4

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
©2014 CommScope, Inc. Al rights reserved. All rademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 2

All specifications are subject to change. See www.commscope.com for the most current information. Revised: February 24, 2014

March 25, 2014



Product Specitications COMMSCOPE

—

HBXX6517DSVTM L SONERED l ’fnnnw ]
RF Connector Quantity, total 4 S o
Wind Loading, maximum 668.0 N @ 150 km/h
150.2 Ibf @ 150 km/h
Wind Speed, maximum 241.0 km/h | 149.8 mph
Dimensions
Depth 166.0 mm | 6.5in
Length 1903.0mm | 74.9in
Width 305.0mm | 12.0in
Net Weight 19.5kg | 43.01b

Remote Electrical Tilt (RET) Information

Model with Factory Installed AISG 1.1 Actuator HBXX-6517DS-R2M
Model with Factory Installed AISG 2.0 Actuator HBXX-6517DS-A2M
RET System Teletilt®

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

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

IS0 9001:2008 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 rademarks idenfified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change. See www.commscope.com for the most current information. Revised: February 24, 2014 March 25, 2014



ALCATEL-LUCENT
WIRELESS PRODUCT DATASHEET
RRHZX60-AWS FOR BAND 4 APPLICATIONS

The Alcatel-Lucent RRH2x60-AWS is a high power, small form factor Remote Radio Head operating in
the AWS frequency band (3GPP Band 4) for LTE technology. 1t is designed with an eco-efficient
approach, providing operators with the means to achieve high quality and high capacity coverage
with minimum site requirements and efficient operation.
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A distributed Node B expands the
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-

frequency (RF) elements. This
modular design optimizes available
space and allows the main

components of a Node B to be
installed separately, within the same
site or several kilometers apart.

The Alcatel-Lucent RRH2x60-AWS is
linked to the BBU by an optical-
fiber connection carrying downlink
and uplink digital radio signals
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AT THE SPEED OF IDEAS™

along with operations, administration
and maintenance (OA&M)
information.

SUPERIOR RF PERFORMANCE
The Alcatel-Lucent RRH2x60-AWS
integrates all the latest technologies.
This allows to offer best-in-class
characteristics.

It delivers an outstanding 120 watts
of total RF power thanks to its two
transmit RF paths of 60 W each.

It is ideally suited to support multiple-
input multiple-output (MIMO) 2x2
operation.

It includes four RF receivers to
natively  support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2x2MIMO 2x60
W for the downlink.

It supports multiple discontinuous LTE
carriers within an instantaneous
bandwidth of 45 MHz corresponding
to the entire AWS B4 spectrum.

The latest  generation power
amplifiers (PA) used in this product
achieve high efficiency (>40%),
resulting in improved power
consumption figures.

OPTIMIZED TCO

The Alcatel-Lucent RRH2x60-AWS is
designed to make available all the
benefits of a distributed Node B, with
excellent RF characteristics, with low
capital expenditures (CAPEX) and low
operating expenditures (OPEX).

The Alcatel-Lucent RRH2x60-AWS
is a very cost-effective solution to
deploy LTE MIMO.

EASY INSTALLATION

The RRH2x60-AWS includes a
reversible mounting bracket which
allows for ease of installation
behind an antenna, or on a rooftop
knee wall while providing easy
access to the mid body RF
connectors.

The limited space available in some
sites may prevent the installation of
traditional ~ single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent RRH2x60-AWS installation,
providing more flexible site
selection and improved network
quality along with greatly reduced
installation time and costs.

The Alcatel-Lucent RRH2x60-AWS
is a zero-footprint solution and is
convection cooled without fans for

silent operation, simplifying
negotiations with site property
owners and minimizing

environmental impacts.

Installation can easily be done by a
single person as the Alcatel-Lucent
RRH2x60-AWS is compact and
weighs about 20 kg, eliminating the
need for a crane to hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
day.

Alcatel-Lucent @
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FEATURES |

o RRH2x60-AWS integrates two power
amplifiers of 60W rating (at each
antenna connector)

Support multiple carriers over the
entire 3GPP band 4

RRH2x60-AWS is optimized for LTE
operation

RRH2x60-AWS is a very compact and
lightweight product

Advanced power management
techniques are embedded to provide
power savings, such as PA bias control

TECHNICAL SPECIFICATIONS

R

Antenna

%ﬂer
Radio

Digital

Backhau!

Distributed

RH for space-constrained cell sites

silent solutions, with minimum impact
on the neighborhood, which ease the
deployment

RETA and TMA support without
additional hardware thanks to the
AISG v2.0 port and the integrated
Bias-Tees. Bias-Tees support AISG
DC supply and signaling.

BENEFITS

e MIMO LTE operation with only one
single unit per sector

Improved uplink coverage with built-
in 4-way receive diversity capability
RRH can be mounted close to the
antenna, eliminating nearly all losses
in RF cables and thus reducing power
consumption by 50% compared to
conventional solutions

Distributed configurations provide
easily deployable and cost-effective
solutions, near zero footprint and

Specifications listed are hardware capabilities. Some capabilities depend on support in a specific software release or future

release.

Dimensions and weights
HxWxD : 510x285x186mm
(27 1 with solar shield)
Weight : 20 kg (44 Ibs)

Electrical Data

e Power Supply : -48V DC (-40.5 to -
57V)

s Power Consumption (ETSI average
traffic load reference) : 250W @2x60W

RF Characteristics
Frequency band: 1710-1755, UL/
2110-2155 MHz, DL (3GPP band 4)
Output power: 2x60W at antenna
connectors
Technology supported: LTE
Instantaneous bandwidth: 45 MHz
Rx diversity: 2-way and 4-way uplink
reception
Typical sensitivity without Rx diversity:
-105 dBm for LTE

Connectivity

Safety and Regulatory Data

e EMC: 3GPP 25113, EN 301 489-1, EN
301 489-23, GR 1089, GR 3108, OET-
65

e Safety : IEC60950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2

e Regulatory : FCC Part 15 Class B, CE
Mark — European Directive :

Two CPRI optical ports for
daisychaining and up to six RRHs per
fiber

Type of optical fiber: Single-Mode
(SM) and Multi-Mode (MM) SFPs
Optical fiber length: up to 500m using
MM fiber, up to 20km using SM fiber

TMA/RETA : AISG 2.0 (R$485 2002/95/EC (ROHS);
connector and internal Bias-Tee) 2002/96/EC (WEEE); 1999/5/EC
Six external alarms (R&TTE)

Surge protection for all external ports e Health : EN 50385

(DC and RF)

Environmental specifications

Operating temperature: -40°C to
55°C including solar load

Operating relative humidity: 8% to
100%

Environmental Conditions : ETS 300
019-1-4 class 4.1E

Ingress Protection : IEC 60529 IP65
Acoustic Noise : Noiseless (natural
convection cooling)

www.alcatel-lucent.com Alcate!, Lucent, Alcatel-Lucent and the Alcatel-Lucent logo are trademarks of Alcatel-Lucent. All other trademarks are the property of their
respective owners. The information presented is subject to change without notice.
Alcatel-Lucent assumes no responsibility for inaccuracies contained herein.

Copyright © 2012 Alcatel-Lucent. All rights reserved. M201220000C (March)
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ALCATEL-LUCENT B13 RRH4X30-4R

Alcatel-Lucent B13 Remote Radio Head 4x30-4R is the newest addition of Remote Radio
Head to the extended product line of Alcatel-Lucent’s distributed Base Station solutions,

aimed at facilitating smooth RF site acquisition and related civil engineering.

Supporting 2Tx/4Tx MIMO and 4-way Rx diversity, Alcatel-Lucent B13
RRH4x30-4R allows operators to have a compact radio solution to deploy LTE in
the 700U band (700 MHz, 3GPP band 13), providing them with the means to
achieve high capacity, high quality and high coverage with minimum site
requirements.

The Alcatel-Lucent B13 RRH4x30-4R product has four transmit RF paths, offering
the possibility to select, via software only, 2Tx or 4Tx MIMO
configurations with either 2x60 W or 4x30 W RF output power. It supports
also 4-way Rx diversity and up to 10MHz instantaneous bandwidth.

The Alcatel-Lucent B13 RRH4x30-4R is a near zero-footprint solution and
operates noise free, simplifying negotiations with site property owners and
minimizing environmental impacts.

Its compactness and slim design makes the Alcatel-Lucent B13 RRH4x30-4R easy
to install close to the antenna: operators can therefore locate this Remote Radio
Head where RF design conditions are deemed ideal, minimizing trade-offs
between available sites and RF optimum sites, together with reducing the RF
feeder needs and installation costs.

FEATURES

Supporting LTE in 700 MHz band (700U, 3GPP band 13)

LTE 2Tx or 4Tx MIMO (SW switchable)

Output power: Up to 2x60W or 4x30W

10MHz LTE carrier with 4Rx Diversity

Convection-cooled (fan-less)

Supports AISG 2.0 ALD devices (RET, TMA) through RS485 or RF ports

BENEFITS

e  Compact to reduce additional footprint when adding LTE in 700U band

MIMO scheme operation selection (2Tx or 4Tx) by software only

Improves downlink spectral efficiency through MIMO4

Increases LTE coverage thanks to 4Rx diversity capability and best in class Rx sensitivity

Mmoo e
HEHEXEH X

Flexible mounting options: Pole or Wall

4x30W with 4T4R
or
2x60W with 2T4R

Can be switched between
modes via SW w/o site
visit

esssssssscccsscsssessscsscnsssssacssancscsscssessessecsssfilCcate]-Lucent @



TECHNICAL SPECIFICATIONS

4 duplexed (either 4T4R or 2T4R by SW)
U700 (C) (3GPP bands 13):
DL: 746 - 756 MHz / UL: 777 - 787 MHz

10MHz — 1 LTE carrier (In 10MHz occupled bandwidth)

10 MHz
2x60W or 4x30W (by SW)

2 dB typ. (<2.5 dB max) — 2 or 4 way. Rx diversity

550 x 305 x 230 (21.6” x 12.0” x 9”) (with solar shleld)
38 (with solar shield)
26 (57.2) (with solar shieid)

-40.5 to -57V at full performance, -38 to -57V with relaxation on power consumption
550W typical @100% RF load ( In 2Tx or 4TX mode)

-40°C (-40°F) /+55°C (+131°F)

1P65

Frontal: <200N / Lateral :<150N

4 ports 7/16 DIN female (50 chms)

VSWR < 1.5

2 CPRI ports (HW ready for Rate7, 9.8 Gbps)

SFP single mode dual fiber

1 AISG2.0 output (RS485)

integrated Smart Blas Tees (x2)

4 external alarms (1 connector) — 4 RF Tx & 4 RF Rx monitor ports - 1 DC connector (2 pins)
Pole and wall mounting

3GPP 36.141 / 3GPP 36.113 / GR-1089-CORE / GR-3108-CORE / UL 60950-1 / FCC Part 27

www.alcatel-lucent.com Alcatel, LucenL Alcatel-Lucent and the Alcatel-Lucent
logo are trademarks of Alcatel-Lucent. All other trademarks are the property of (heir
respeclive owners, The information presenled is subject to change withoul nolice
Alcatel-Lucen! assumes no responsibility for i ined lerein

Copyright © 2014 Alcatel-Lucent. All Righis Reserved
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Product Data Sheet

DB-B1 and DB-T1 Series

DC and Fiber Management Distribution Boxes for HYBRIFLEX™ Cable

Product Description

The RFS Distribution Box design comes with the option for pluggable over voltage protection (OVP) for
up to 6 remote radios and the connection for 6 pairs of optical fiber with LC optical fiber cable
management. There is a hybrid cable input with a jumper configuration for power and optical fiber to
the remote radio heads (RRHS). A custom wall, a 2-inch pole, and an H-Frame mounting bracket are
included. Both the compact and standard design are avaifable with lightening protection.

Features/Benefits

Designed to accommodate varying diameters of HYBRIFLEX™ (combined power and
fiber optic) cables — up to 2 inches

Supports Single- and Multi-Mode Optical fiber

NEMA 4x rated enclosure - allows flexibility for indoor or outdoor installation on a
roof or tower top

Weatherproof enclosure and ports — improves system reliability

other components within the box

¢ Strikesorb OVP technology — protects equipment from damaging surges up to 60 kA
on an 8/20 waveform and up to 5 kA on a 10/350 waveform (certain models only)

Modular design — makes replacement or addition of OVP easy without removal of

¢ Low residual voltage and high impedance - ideally suited for RRH technology -
won’t shut down the RRH the way spark gap technology does (certain models only)

Technical Specifications

Mechanical Specifications

Model Number
Enclosure Design

DB-T1-6Z-8AB-07
Standard without OVP

DB-B1-6C-8AB-0Z
Standard, 6 QVP’s

Dimensions - H x W x D, mm (in)

610x 610 x 254 610x 610 x 254

(24 x 24 x 10) (24 x 24 x 10)
Weight, kg (Ib) 20 (44) 20 (44)
Suppression Connection Method Compression lug, #2-#14 AWG Copper,
#2-#12 Aluminum
Fiber Connection Method LC-LC Single- or Multi-mode duplex
Environmental Rating NEMA 4x
Operating Temperature, °C (°F) -40 to +80 (-40 to +176)
UV Protection ISO 4892-2 Method A Xenon-Arc 2160 hrs
Electrical Specifications
Nominal Operating Voltage 48 VDC
Nominal Discharge Current (I,) per UL 1449 3rd Ed 20 kA 8/20 ps N/A
Maximum Discharge Current () per NEMA LS-1 60 kA 8/20 ps INAA
Maximum impulse {Lightning) Current {I,;,,)
per IEC 61643-1 5 kA 10/350 ps N/A
Maximum Continuous Operating Voltage (U} 75 VDC N/A
Voltage Protection Rating per UL1449 3rd Ed 400 V N/A
Protection Class as per IEC 61643-1 Class 1 N/A
Strikesorb OVP Compliance ANSI/UL 1449-3rd Ed N/A
IEEE C62.41 N/A
NEMA LS-1 N/A
IEC 61643-1 N/A
IEC 61643-12 N/A
EN 61643-11 N/A
* This data is provisional and subject to change.
RFS The Clear Choice® DB-B1 and DB-T1 Series J Rev: P1 Print Date: 24.8.2012

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

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

Radio Frequency Systems



Note: New Cell Build. LATITUDE
LONGITUDE
STRUCTURE TYPE
700 MHz LTE SITE INFO ALPHA BETA

J h v EE

GAMMA

LTE-700 BBU+RRH

LTE-700 BBU+RRH

EQUIPMENT TYPE LTE-700 BBU+RRH
ANTENNA TYPE LNX-6515DS-A1M_4DT_750MHZ LNX-6515DS-A1M_4DT_750MHZ LNX-6515DS-A1M_4DT_750MHZ
QTY-OF ANTENNAS PER FACE 1 1 1
ORIENTATION {DEG) 30 150 270
DOWN TiLT ( MECH/DEG ) 0 0 0
RAD CTR (FT AGL) 145 (approx) 145 (approx) 145 (approx)
TMA - QTY / MODEL
DIPLEXER - QTY /MODEL
RRAH - QTY/MODEL 1 ALLU RH_2X60-700U 1 ALU RH_2X60-700U il ALU RH_2X60-700U
SECTOR DISTRIBUTION BOX - QTY / MODEL
MAIN DISTRIBUTION BOX - QTY / MODEL 1 DB-T1-6Z-8AB-0Z
N/A N/A N/A

LNX-6515DS-A1M_2DT_850MHZ

LNX-6515DS-A1M_2DT_850MHZ

LNX-6515DS-ATM_2DT_850MHZ

1

1

1

30 150 270
0 0 0
145 (approx) 145 (approx) 145 (approx)
N/A N/A N/A

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_1910

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_1910

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_1910

1

1

1

30 150 270
0 0 0
145 (approx) 145 (approx) 145 (approx)
NO NO NO
1 ALU RH_2X60-PCS 1 ALU RH_2X60-PCS 1 ALU RH_2X60-PCS
N/A N/A N/A

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_2110

HBXX-68517DS-A2M_PORT 3 -
+45_02DT_2110

HBXX-6517DS-A2M_PORT 3 -
+45_02DT_2110

1

1

1

30 150 270
0 0 0
145 (approx) 145 (approx) 145 (approx)
I
NO l NO l NO
1 ALU RH_2X60-AWS 1 ALU RH_2X60-AWS 1 ALU RH_2X60-AWS
I
NUMBER OF CABLES NEEDED FIBER LINES MODEL NUMBER
TOTAL # FIBER LINES 1 TOTAL # OF MAIN COAX LINES 0 FIBER LINE MODEL # HB158-1-08UB-58J18
TOTAL # FIBER TOP JUMPERS 3 TOTAL # OF TOP JUMPERS 24 FIBER TOP JUMPER MODEL # HB114-1-08U4-54J18
EQUIPMENT CABLE ORDERING | MAIN CABLE # 0 + | 0 TOP JUMPER # 24 + [ 0
TX/ RX FREQUENCIES TX POWER OUTPUT
Cellular-A Band PCS-F/AWS Band 700 MHz C-Block Cellular (Watts) 20
TX: 869-880/890-891.5 MHz TX: 1970-1975/2145-2155 MHz TX: 746-757 MHz PCS (Watts) 16
RX: 824-835/845-846.5 MHz AX: 1890-1895/1745-1755 MHz RX: 776-787 MHz LTE 700/AWS/PCS (Watts) 40/60/60
ALPHA BETA GAMMA
Ant. | Freq. l Func. | Color Code Ant. ] Freq. | Func. | Color Code Ant. | Freq. I Func. I Color Code




Al-A 800 Tx1/Rx0 RED AB-A 800 Tx2/Ax0 BLUE AQ-A a0o Tx3/Ax0 | GREEN

A1-B8 1900 | Tx1/Rx0 RED/WHITE A5-B 1900 | Tx2/Rx0 BLUE/ WHITE A9-B 1900 | Tx3/Ax0 | GREEN/WHITE

A2 700 Tx1/Rx0 RED/ORANGE AS 700 Tx2/Rx0 BLUE/ ORANGE A10 700 Tx3/Rx0 | GREEN/ORANGE

A3 700 Tx4/Rxt RED/RED/ORANGE A7 700 Tx5/Rx1 BLUE/BLUE/ORANGE Al 700 Tx6/Rx1 | GREEN/GREEN/ORANGE

A4-B 1900 | Tx4/Rx1 RED/RED/WHITE A8-B 1900 | Tx5/Fix1 BLUE/BLUE/WHITE A12-B 1900 | Tx6/Rx1 | GREEN/GREEN/WHITE

Ad4-A 800 Tx4/Rx1 RED/RED A8-A 800 Tx5/Rx1 BLUE/BLUE A12-A 800 Tx6/Rx1 | GREEN/GREEN

Fi-A 1700 Tx/Ax RED/BROWN Fi-B 1700 Tx/Ax BLUE/BROWN F1-C 1700 Tx/RAx GREEN/BROWN

F1-D 1700 Tx/RAx RED/RED/BROWN Fi1-E 1700 Tx/Rx BLUE/BLUE/BROWN Fi-F 1700 Tx/Rx GREEN/GREEN/BROWN
AF ENGINEER RF MANAGER INITIALS DATE

Robert Hesselbach JL 3/16/2015

Prepared by: Jaime Laredo
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Robinson- Cole e C. BALDWN

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

September 9, 2016

Via Certificate of Mailing

Lizz Milardo

First Selectman
Town of Haddam
30 Field Park Drive
Haddam, CT 06438

Re; Sub-Petition for Declaratory Ruling Filed with the Connecticut Siting Council for
the Installation of a Wireless Telecommunications Facility at 330 Pokorny Road,
Haddam, Connecticut

Dear Ms. Milardo:

This firm represents Cellco Partnership d/b/a Verizon Wireless (“Cellco”). Today,
Cellco filed a Sub-Petition for Declaratory Ruling (“Sub-Petition”) with the Connecticut Siting
Council (“Council”) seeking approval to install a new wireless telecommunications facility at
330 Pokorny Road in Haddam (the “Property”). The facility will consist of twelve (12) antennas
and nine (9) remote radio heads attached at the 145-foot level of the existing 280-foot tower at
the Property. Equipment associated with Cellco’s antennas and a propane-fueled back-up
generator will be located on a 12 x 26’ steel platform with a roof canopy. A 1,000 gallon
propane tank will be installed adjacent to Cellco’s equipment platform and an existing
Eversource 1,000 gallon propane tank.

As presented in the Sub-Petition, the proposed “small cell” facility improvements at the
Property constitute an eligible facility request pursuant to Section 6409(a) of the Federal Middle
Class Tax Relief and Job Creation act of 2012 (47 U.S.C. § 1455(a)) and the October 21, 2014
Order of the Federal Communications Commission (FCC-14-533). A copy of the full Sub-
Petition is attached for your review. Landowners whose property abuts the Property were also
sent a copy of this Sub-Petition.

15161856-v1

Boston | Hartford | New York | Providence | Stamford | Albany | Los Angeles | Miami | NewLondon | rc.com

Robinson & Cole LLP



Robinson Cole

Lizz Milardo
September 9, 2016
Page 2

Pursuant to its decision in Petition No. 1133, comments or concerns regarding this
proposal should be submitted to the Council within thirty (30) days of the date of the
attached Sub-Petition.

Please contact me if you have any questions regarding this proposal.
Sincerely,

-

Kenneth C. Baldwin

Attachment
Copy to:
Elizabeth Jamieson



Robinson--Cole s BATDWS

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

September 9, 2016

Via Certificate of Mailing

Eversource
P.O. Box 270
Hartford, CT 06141

Re: Sub-Petition for Declaratory Ruling Filed with the Connecticut Siting Council for
the Installation of a Wireless Telecommunications Facility at 330 Pokorny Road,
Haddam, Connecticut

Dear Sirs:

This firm represents Cellco Partnership d/b/a Verizon Wireless (“Cellco”). Today,
Cellco filed a Sub-Petition for Declaratory Ruling (“Sub-Petition”) with the Connecticut Siting
Council (“Council”) seeking approval to install a new wireless telecommunications facility at
330 Pokorny Road in Haddam (the “Property”). The facility will consist of twelve (12) antennas
and nine (9) remote radio heads attached at the 145-foot level of the existing 280-foot tower at
the Property. Equipment associated with Cellco’s antennas and a propane-fueled back-up
generator will be located on a 12’ x 26’ steel platform with a roof canopy. A 1,000 gallon
propane tank will be installed adjacent to Cellco’s equipment platform and an existing
Eversource 1,000 gallon propane tank.

As presented in the Sub-Petition, the proposed “small cell” facility improvements at the
Property constitute an eligible facility request pursuant to Section 6409(a) of the Federal Middle
Class Tax Relief and Job Creation act of 2012 (47 U.S.C. § 1455(a)) and the October 21, 2014
Order of the Federal Communications Commission (FCC-14-533). A copy of the full Sub-
Petition is attached for your review. Landowners whose property abuts the Property were also
sent a copy of this Sub-Petition.

15161895-v1
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Pursuant to its decision in Petition No. 1133, comments or concerns regarding this
proposal should be submitted to the Council within thirty (30) days of the date of the
attached Sub-Petition.

Please contact me if you have any questions regarding this proposal.

Sincerely,

frmss Fpts—

Kenneth C. Baldwin

Attachment
Copy to:
Elizabeth Jamieson
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KENNETH C. BALDWIN

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

September 9, 2016

Via Certificate of Mailing

«Name_and_Address»

Re: Sub-Petition for Declaratory Ruling Filed with the Connecticut Siting Council for
the Installation of a Wireless Telecommunications Facility at 330 Pokorny Road,
Haddam, Connecticut

Dear «Salutationy:

This firm represents Cellco Partnership d/b/a Verizon Wireless (“Cellco”). Today, Cellco
filed a Sub-Petition for Declaratory Ruling (“Sub-Petition”) with the Connecticut Siting Council
(“Council”) seeking approval to install a new wireless telecommunications facility at 330
Pokorny Road in Haddam (the “Property™). The facility will consist of twelve (12) antennas and
nine (9) remote radio heads attached at the 145-foot level of the existing 280-foot tower at the
Property. Equipment associated with Cellco’s antennas and a propane-fueled back-up generator
will be located on a 12 x 26’ steel platform with a roof canopy. A 1,000 gallon propane tank
will be installed adjacent to Cellco’s equipment platform and an existing Eversource 1,000 gallon
propane tank.

The facility improvements constitute a eligible facility request pursuant to Section
6409(a) of the Federal Middle Class Tax Relief and Job Creation Act 0of 2012 (47 U.S.C. §
1455(a)) and the October 21, 2014 Order of the Federal Communications Commission (FCC-14-
533). A copy of the full Sub-Petition is attached for your review.

Pursuant to its decision in Petition No. 1133, comments or concerns regarding this
proposal should be submitted to the Council within thirty (30) days of the date of the Sub-
Petition.

15161906-v1
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This notice is being sent to you because you are listed as an owner of land that abuts the
Property. If you have any questions regarding the Sub-Petition, the Council’s process for
reviewing the Sub-Petition or the details of the filing itself, please feel free to contact me at the
number listed above. You may also contact the Council directly at 860-827-2935.

Sincerely,
Kenneth C. Baldwin

Attachment
Copy to:
Elizabeth Jamieson



CELLCO PARTNERSHIP D/B/A VERIZON WIRELESS

ABUTTING PROPERTY OWNERS

330 POKORNY ROAD

HADDAM, CONNECTICUT

Property Address

Owner’s and Mailing Address

Bartman Road

Haddam Land Trust Inc.
P.O. Box 66
Haddam, CT 06438

21 Country Walk

Cathy L. and Peter A. Zaidel
21 Country Walk
Higganum, CT 06441

28 Country Walk

Kathleen M. Zygmont
28 Country Walk
Higganum, CT 06441

40 Country Walk

Robin Greenlawn
40 Country Walk
Higganum, CT 06441

35 Country Walk

Nasir M. Mannon
35 Country Walk
Higganum, CT 06441

McTigh Road

Haddam Land Trust Inc.
P.O. Box 66
Haddam, CT 06438

341 Pokorny Road

Carolyn J. and Carl F. Schuler
341 Pokorny Road
Higganum, CT 06441
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