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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

July 11,2014

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
24 Rockdale Road, West Haven, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 146-foot level of the existing 180-foot tower at 234 Rockdale Road in West
Haven, Connecticut (the “Property”). The tower is owned by Radio Communications
Corporation. The Council approved Cellco’s use of this tower in 1986. Cellco now intends to
modify its facility by removing nine (9) existing antennas and replacing them with three (3)
model BXA-80063-6BF, 850 MHz antennas; two (2) BXA-70040-6CF, 700 MHz antennas; one
(1) model BXA-70063-6CF, 700 MHz antenna; and three (3) model BXA-171063-8BF, 2100
MHz antennas, all at the same level on the tower. Cellco also intends to install three (3) remote
radio heads (“RRHs”) behind its 2100 MHz antennas and one (1) HYBRIFLEX™ antenna cable.
Included in Attachment 1 are specifications for Cellco’s replacement antennas, RRHs and
HYBRIFLEX™ cable.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Edward M. O’Brien, Mayor of
the City of West Haven. A copy of this letter is also being sent to Radio Communications
Corporation, the owner of the Property.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s new antennas and RRHs will be installed at the 146-foot level on the
existing 180-foot tower.

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

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

4. The operation of the replacement antennas will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC)
safety standard. A cumulative General Power Density table for Cellco’s modified facility is -
included in Attachment 2.

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

6. The tower and its foundation, with certain modifications, can support Cellco’s
proposed modifications. (See the attached Independent Structural Engineer’s Review Letters and
Reinforcement Design and Analysis included in Attachment 3).

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

Slncerely,

Kennet Baldwm

Enclosures

Copy to:
Edward M. O’Brien, West Haven Mayor
Radio Communications Corporation
Sandy M. Carter
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806-900 MHz &

BXA_80063_6 B F_ E D I N _X Replace "X with desired eleclncal downtilt

Antenna is also available with N connector(s).

X-Pol | FET Panel | 63° | 14.5 dBd \F‘{vizlr;:-xzij‘galgr\l"wilh“N' in the model number

Electrical Characteristics

Frequency bands [ 806-900 MHz*

*Optional frequency band for IDEN ' 806-941 MHz (specify when ordering)
Polarization | 145°

Horizontal beamwidth | 63°

Vertical beamwidth | 11°
Gain i 14.5 dBd (16.6 dBi)
Electrical downtilt (X) | 0.2.3,4 5.6,8 10, 15
|

Impedance | 50Q
VSWR | s1.411
Upper sidelobe suppression (0°) | -18.2 dB
Front-to-back ratio (+/-30°) ' -36.3dB
Null fill } 5% (-26.02 dB)
Isolation between ports | <-256dB
Input power with EDIN connectors | 500 W
Input power with N connectors 300 W

Lightning protection Direct Ground

Connector(s) | 2 Ports / EDIN or N / Female / Bottom
Mechanical Characteristics |

Dimensions Length x Width x Depth 1742 x 285 x 135 mm 68.6 x11.2x53 in
Depth with z-brackets | 175 mm 6.9 in
Weight without mounting brackets ' 8.7 kg 19.2 Ibs
Survival wind speed : > 201 km/hr > 125 mph
Wind area | Front:0.50 m? Side: 0.24 m? Front: 5.3ft? Side: 2.5 ft?
Wind load @ 161 km/hr (100 mph) | Front: 733 N Side: 386N Front. 164 1bf Side: 88 Ibf

Mounting Options Part Number | Fits Pipe Diameter | Weight

3-Point Mounting & Downtilt Bracket Kit | 36210008 ' 40-115 mm 1.57-4.5in 6.9 kg 15.2 lbs
Concealment Configurations | For concealment configurations, order BXA-80063-6BF-EDIN-X-FP
BXA-80063-6BF-EDIN-X BXA-80063-6BF-EDIN-0 BXA-80063-6BF-EDIN-2 BXA-80063-6BF-EDIN-3 BXA-80063-6BF-EDIN-4
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BXA-80063-6BF-EDIN-5 BXA-80063-6BF-EDIN-6 BXA-80063-6BF-EDIN-8 BXA-80063-6BF-EDIN-10 BXA-80063-6BF-EDIN-15
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Quoled performance parameters are provided to offer typical or range values only and may vary as a result of normal manufacturing and operational conditions, Exireme operational
conditions and/for stress on structural supports is beyond our conlrol. Such conditions may result in damage to this product. Improvements to product may be made wilhout notice.
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696-900 MHz >

7 ANTENNA SOLUTIONS

BXA-70040-6C F- E D I N -X Replace "X with desired eleclrical downtilt

Antenna is also available with NE connector(s)

X-POI l FET Panel I 40° | 160 dBd Replace ‘EDIN™ with “NE in the madel number

when ordering

Electrical Characteristics 696-900 MHz

Frequency bands 696-806 MHz 806-900 MHz
Polarization +45°

Horizontal beamwidth 42° 40°
Vertical beamwidth 12° 10°

Gain 15.5 dBd (17.6 dBi) ' 16.0 dBd (18.1 dBi)
Electrical downtilt (X) | 0,2,4,6,8,10

Impedance 50Q

VSWR <1.35:1

Upper sidelobe suppression (0°) -12.1 dB -13.4 dB
Front-to-back ratio (+/-30°) -35.8 dB -38.0 dB
Null fill 5% (-26.02 dB)

Isolation between ports <-25dB

Input power with EDIN connectors 500 W

Input power with NE connectors 300w

Lightning protection Direct Ground

Connector(s) | 2 Ports / EDIN or NE / Female / Center (Back)
Mechanical Characteristics

Dimensions Length x Width x Depth 1806 x 606 x 200 mm 71.1x23.9x79in
Depth with z-brackets 240 mm 9.4 in
Weight without mounting brackets 17 kg 38 Ibs
Survival wind speed > 201 km/hr > 125 mph
Wind area | Front:1.09 m2 Side: 0.36 m? Front: 11.8ft2 Side: 3.9 ft?
Wind load @ 161 km/hr (100 mph) | Front:1564N  Side: 547 N Front: 350 Ibf Side: 123 Ibf
Mounting Options Part Number Fits Pipe Diameter Wel

3-Point Mounting & Downtilt BracketKit} 36210008 40-115 mm 1.57-4.5In | 6.9 kg 15.2 Ibs

Concealment Configurations This model cannot be used in a standard FP concealment configuration

BXA-70040-6CF-EDIN-X BXA-70040-6CF-EDIN-0 BXA-70040-6CF-EDIN-2 BXA-70040-6CF-EDIN-4 BXA-70040-6CF-EDIN-6
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Quoted performance parameters are provided to offer typical or range values only and may vary as a resull of normal manufacturing and operational conditions. Extreme operational
conditions and/or stress on structural supports is beyond our conlrol. Such conditions may resuit in damage 1o this product. Improvements to product may be made without nolice.
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BXA-70040-6CF-EDIN-X

X-Pol | FET Panel | 40° | 16.0 dBd

BXA-70040-6CF-EDIN-8 BXA-70040-6CF-EDIN-10
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Quoled performance parameters are provided to offer typical or range values only and may vary as a result of normal manufacturing and operational conditions. Extreme operational
conditions and/or stress on structural supports is beyond our control. Such conditions may resull in damage to this product. Improvements 1o product may be made without notice.
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696-900 MHz

BXA-70063-6CF-EDIN-X
X-Pol | FET Panel | 63° | 14.5 dBd

Electrical Characteristics
Frequency bands
Polarization

Horizontal beamwidth |
Vertical beamwidth |
Gain

Electrical downtilt (X)
Impedance

VSWR |
Upper sidelobe suppression (0°) |
Front-to-back ratio {(+/-30°) |
Nl fll
Isolation between ports !
Input power with EDIN connectors
Input power with NE connectors

IM3 (2x20W carriers)

Lightning protection

Connector(s)

Mechanical Characteristics |
Dimensions Length x Width x Depth |
Depth with z-brackets .
Weight without mounting brackets
Survival wind speed

Wind area

wind load @ 161 km/hr (100 mph} |
Mounting Options |
3-Point Mounting & Downift Bracket Kit |
Concealment Configurations

BXA-70063-6CF-EDIN-X

Horizontal | 850 MHz

Quoted performance parameters are provided to offer lypical or range values only and may vary as a result of normal manufacturing and operational conditions. Extreme operational

696-900 MHz
696-806 MHz
+45°
65°
13°

14.0 dBd (16.1 dBi)

806-900 MHz

63°
11°
14.5 dBd (16.6 dBi)

0,2,3,4,568,10

50Q
£1.35:1
-18.3 dB
-33.4 dB
5% (-26.02 dB)
<-25dB
500 W
300 W
<-153 dBc
Direct Ground

-18.2dB
-36.3 dB

2 Ports / EDIN or NE / Female / Center {Back)

1804 x 285 x 132 mm

71.0x11.2x5.2in

BXA-70063-6CF-EDIN-0

A

4

0° | Vertical | 850 MHz

Replace ' X with desired eleclncal downtill

Antenna 1s alsa avallable with NE connector{s)
Replace ‘EDIN wilh’NE in ihe model number
when orderning

172 mm 6.8 in |
7.9kg 17 lbs W
> 201 km/hr > 125 mph
Front:0.51 m? Side: 0.24 m? Front: 5.5ft2 Side: 2.6 ft?
Front: 759 N Side: 391N Front. 1691bf Side: 89 Ibf
Part Number Fits Pipe Diameter | Weight
. 36210008 : 40-115 mm 1.57-4.5in | 6.9 kg 15.2 Ibs
| For concealment configurations, order BXA-70063-6CF-EDIN-X-FP
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conditions and/for stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements to product may be made without notice.
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696-900 MHz

BXA-70063-6CF-EDIN-X
X-Pol | FET Panel | 63° | 14.5 dBd
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Quoted performance parameters are provided to offer typical or range values only and may vary as a result of normal manufacturing and operational conditions. Extreme operational
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conditions and/or slress on structural supports is beyond our control. Such conditions may resull in damage lo this product. Improvements to product may be made without nolice.
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1710-2170 MHz

W Amphenol
@@F ANTENNA SOLUTIONS

BXA-171063-8BF-EDIN-X
X-Pol | FET Panel | 63° | 17.4 dBi

Electrical Characteristics
Frequency bands
Polarization
Horizontal beamwidth
Vertical beamwidth
Gain

Electrical downtilt (X)
Impedance

VSWR

First upper sidelobe
Front-to-back ratio
In-band isolation

IM3 (20W carrier)
Input power

1710-1880 MHz
+45°
68°
70
14.5 dBd / 16.6 dBi

1710-2170 MHz
1850-1990 MHz
+45°
65°
70
14,9 dBd / 17.0 dBi
0,2,4,6,8
500
<1.5:1
<-17 dB
>30dB
<-25dB
<-150 dBc
300 W

i v

Replace X' wilh desired eleclncal downlilt

1920-2170 MHz
+45°
60°

15.3 dBd / 17.4 dBi

Direct Ground
2 Ports / EDIN / Female / Bottom
-40° to +60° C / -40° to +140° F

Lightning protection
Connector(s)

Operating temperature
Mechanical Characteristics
1225 x 154 x 105 mm

Dimensions Length x Width x Depth 48.2x6.1x4.11in

Depth with t-brackets 133 mm 5.2 in
Weight without mounting brackets 4.2kg 9.2 Ibs
Survival wind speed 296 km/hr 184 mph
Wind area Front:0.19 m? Side: 0.14 m? Front: 2.0ft? Side: 1.5 ft2
Wind ioad @ 161 km/hr (100 mph) Front: 281 N Side: 223 N Front: 63Ibf Side: 50 Ibf
Mounting Options Part Number | Fits Pipe Diameter Weight
2-Point Mounting Bracket Kit | 26799997 | 50-102 mm  2.0-4.0in | 2.3 kg 5 Ibs
2-Point Mounting & Downtilt Bracket Kit | 26799999 | 50-102 mm  2.0-4.0in | 3.6 kg 8 Ibs
Concealment Configurations For concealment configurations, order BXA-171063-8BF-EDIN-X-FP
BXA-171063-8BF-EDIN-X BXA-171063-8BF-EDIN-X BXA-171063-8BF-EDIN-X
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0° | Vertical | 1710-1880 MHz 0° | Vertical | 1850-1990 MHz

0° | Vertical | 1920-2170 MHz

Quoted performance parameters are provided to offer typical or range values only and may vary as a result of normal manufacturing and operational conditions. Exlreme operational
conditions and/or stress on structural supports is beyond our control. Such conditions may resull in damage to this product. Improvements 1o product may be made without notice.
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1710-2170 MHz

W Amphenol
{[}' ANTENNA SOLUTIONS

BXA-171063-8BF-EDIN-X

X-Pol | FET Panel | 63° | 17.4 dBi

BXA-171063-8BF-EDIN-2

o~ .

2°| Vertical | 1710-1880 MHz
BXA-171063-8BF-EDIN-4

4° | Vertical | 1710-1880 MHz
BXA-171063-8BF-EDIN-6

6° | Vertical | 1710-1880 MHz
BXA-171063-8BF-EDIN-8

8° | Vertical | 1710-1880 MHz

BXA-171063-8BF-EDIN-2

2° | Vertical | 1850-1990 MHz
BXA-171063-8BF-EDIN-4

4° | Vertical | 1850-1990 MHz
BXA-171063-8BF-EDIN-6

A~ T4

6° | Vertical | 1850-1990 MHz
BXA-171063-8BF-EDIN-8

e ‘18
=

8° | Vertical | 1850-1990 MHz

BXA-171063-8BF-EDIN-2

2° | Vertical | 1920-2170 MHz
BXA-171063-8BF-EDIN-4

4° | Vertical | 1920-2170 MHz
BXA-171063-8BF-EDIN-6

6° | Vertical | 1920-2170 MiHz
BXA-171063-8BF-EDIN-8

g
39

o0

8° | Vertical | 1920-2170 MHz

Quoted performance parameters are provided to offer typical or range values only and may vary as a result of normal manufacturing and operational conditions. Extreme operational
conditions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. Improvements 1o product may be made without notice.
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Alcatel-Lucent RRH2x40-AWS

REMOTE RADIO HEAD

The Alcatel-Lucent RRH2x40-AWS is a high-power, small form-factor Remote Radio Head (RRH) operating
in the AWS frequency band (1700/2100MHz - 3GPP Band 4). The Alcatel-Lucent RRH2x40-AWS is designed
with an eco-efficient approach, providing operators with the means to achieve high quality and capacity
coverage with minimum site requirements.

A distributed eNodeB expands
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 an
eNodeB to be installed separately,
within the same site or several
kilometres apart.

The Alcatel-Lucent RRH2x40-AWS 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.
The Alcatel-Lucent RRH2x40-AWS

has two transmit RF paths, 40 W RF
output power per transmit path, and
is designed to manage up to four-way
receive diversity. The device is ideally
suited to support macro coverage,
with multiple-input multiple-output
(MIMO) 2x2 operation in up to 20 MHz
of bandwidth.

The Alcatel-Lucent RRH2x40-AWS is
designed to make available all the
benefits of a distributed eNodeB, with
excellent RF characteristics, with low

capital expenditures (CAPEX) and low
operating expenditures (OPEX). The
limited space available in some sites
may prevent the installation of
traditional single-cabinet BTS equip-
ment or require costly cranes to be
employed, leaving coverage holes.
However, many of these sites can
host an Alcatel-Lucent RRH2x40-AWS
installation, providing more flexible
site selection and improved network
quality along with greatly reduced
installation time and costs.

Fast, low-cost installation
and deployment

The Alcatel-Lucent RRH2x40-AWS is a
zero-footprint solution and operates
noise-free, simplifying negotiations
with site property owners and mini-
mizing environmental impacts.
Installation can easily be done by a
single person because the Alcatel-
Lucent RRH2x40-AWS is compact and
weighs less than 20 kg (44 Ib), eliminat-
ing 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 fraction of the time required for
a traditional BTS.



Excellent RF performance

Features

Benefits

Because of its small size and weight, o Zero-footprint deployment * Leverages existing real estate

the Alcatel-Lucent RRH2x40-AWS
can be installed close to the antenna.
Operators can therefore locate the

* Easy installation, with a lightweight
unit can be carried and set up by * Reduces installation costs, with

one person

Alcatel-Lucent RRH2x40-AWS where RF

engineering is deemed ideal, minimiz-
ing trade-offs between available sites

a TMA

and RF optimum sites. The RF feeder

cost and installation costs are reduced
or eliminated, and there is no need
for a Tower Mounted Amplifier (TMA) * Best-in-class power efficiency,
because losses introduced by the
RF feeder are greatly reduced.

¢ Noise-free

with significantly reduced

e Optimized RF power, with flexible
site selection and elimination of

* Convection-cooled (fanless)

with lower site costs

fewer installation materials and
simplified logistics

Decreases power costs and minimiz-
es environmental impacts, with the
potential for eco-sustainable power
options

Improves RF performance and adds
flexibility to network planning

energy consumption

The Alcatel-Lucent RRH2x40-AWS
provides more RF power while at the
same time consuming less electricity.

Technical specifications

Physical dimensions
¢ Height: 620 mm (24.4 in.)
o Width: 270 mm (10.63 in.)
e Depth: 170m (6.7 in.)

* Weight (without mounting kit):
less than 20 kg (44 Ib)

Power
¢ Power supply: -48VYDC

Operating environment
e Outdoor temperature range:

— With solar load: -40°C to
+50°C (-40°F to +122°F)

- Without solar load: -40°C
to +55°C (-40°F to +131°F)

Antenna

RF feeder

Radio

Digital

Backhaul

RRH for space-constrained cell sites

e Passive convection cooling
(no fans)

e Enclosure protection

- |P65 (International
Protection rating)

RF characteristics

e Frequency band: 1700/2100 MHz
(AWS); 3GPP Band 4

e Bandwidth: up to 20 MHz

e RF output power at antenna port:
40 W nominal RF power for each
Tx port

o Rx diversity: 2-way or 4-way with
optional Rx Diversity module

e Naise figure: below 2.0 dB typical

e Antenna Line Device features

- TMA and Remote electrical tilt
(RET) support via AISG v2.0

Antenna
‘\_EF_jumper
=
RRH*
Optical
link
Digital
Backhaul
Distributed
Optical characteristics Optical fiber iength
Type/number of fibers e Up to 500 m (0.31 mi), using
o Single-mode variant MM fiber
- One Single Mode Single Fiber * Upto 20 km (12.43 mi), using
SM fiber

per RRH2x, carrying UL and DL
using CWDM

= Single mode dual fiber (SM/DF)
¢ Multi-mode variant

- Two Multi-mode fibers per
RRH2x: one carrying UL,
the other carrying DL

Digital Ports and Alarms

¢ Two optical ports to support
daisy-chaining
¢ Six external alarms

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. Copyright © 2010 Alcatel-Lucent. All rights reserved.

CPG2809100912 (09)
Alcatel-Lucent @
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HYBRIFLEX™ RRH Hybrid] FEﬂc {‘i,:lbim_j ;oiu ion, 1-5/ 3 Single-Modle Fiber —

RFS" HYBRIFLEX Remote Radio Head (RRH) hybrid feeder cabling solution combines
optical fiber and DC power far RRHs In a single lightweight alurminum corrugated
cable, making it the world’s rmost innovative solution for RRH deployments.

It was developed to reduce installation complexity and costs at Cellular sites. HYBRIFLE>
allows mabile operators deploying an RRH architecture to standardize the RRH
installation process and eliminate the need for and cost of cable grounding. HYBRIFLEX
comnbines optical fiber (multi-mode or single-mode) and power in a single corrugated
cable. It 2liminates the need for junction boxes and can connect multiple RRHs with a i
single feeder. Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable. |
Both prﬁ-connﬂctorlzed and on-site opuons are avallable. i
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172

Qoprical catle (paw)

Outer Conductor Armor Corrugated Aluminum [mm finy] 46.511.83) with 3n intarnal jacket
Jacket. Polyethylene, PE {mm (nj] 50.3 (198}
UV-Protection indridual and External Jacket Yes Aluminum OC

BEMUY axternal jackert

Weight, Apgroximate ka/m (b)) 19(1.30

Minimum Bending Radws, Single Bending mm )] 20078)

Minimurn Bending Radius, Repeated Bending mm fin)] 500 120)

Recommended/Maximum Clamp Spacing m (] 10/1.2(325/40y '

Yk {71000F); 068 (0 265)

DZ-Resistance Quter Conductor Armor
[k (EY100CH;] 2.1 (G 307)

DC-Resistance Power C3bla 8 dmm?i8AWS)

Single-mods O3

Version

Quariaty, Fiber Count 16 (8 pairs)

Core/Clad YT 50/125

Prrnary Coatng LACrylaie, um 245

Buffer Diameter, Nominal um 500

Secondary Protaciion, jacket Mominal mm (i 20508}

Mimmum Banding Radius mm ajl na (—1 ]

Insertizn Loss @ wavelength 850nm dB/km 30 Alarm cable with oo obie wiin

Inserticn Loss @ wavelength 1310Gnm dBkm 10 an internal jacket L incernal jacket
UL24-v0 UL1GRA

Standards iMezts or exceads)
Ro=S Compliant Figura 2 Zonsiruiion Taiall

ject Lo conhnnalion at ime of ardenny

\ Size (Powear) [mm (AWGH] 84(8)

Cuanuty, Wire Count {Power) 16 (3 pairs)

Size (Alarm) [mm (AWG!] 03118}
o Quanuty, Wire Count (Alarm] 412 paws)
[ Type UV protected

Strancs 19
i Pamary Jacket Diameter. Nominal e fin, 638(3.27)

MFPA 130, ICEA S 9 533

Standards (Meats or excaeds) 3

UL Tyge X=HW-2, UL 44
! UL-LS Lmited Smos.e, !_vL Wiy-1
335 (1374), IEEE1202/774
Ro=5 Comgliart

F)] -40 10 +65 (-40 10149)

| Installation Ternperaiurs [*C (
PC i -40 10 +63 (-40 10149

Operataon Temperature

'7

Az ?1 i

SEY)

l_ 0
Y
o

3103 UB-2

Al wdormation contamed in the present dacasheet is sub

:,fJ.J O

-y
o
[

52 3
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CENT EKengineering

Centered on Solutions

July 7, 2014

Mt. Frank Gladwin
Building Official

City of West Haven
355 Main Street

West Haven, CT 06516

Re: Independent Structural Engineer’s Review
Verizon Wireless Site Ref: West Haven
24 Rockdale Road,
West Haven, CT 06516

Centek Project No. 14006.095
Dear Mr. Gladwin,

Centek Engineering Inc. has completed the independent structural engineering review of the proposed
Verizon Wireless antenna upgrade on the existing 180-ft tall self-support lattice tower at the above
referenced wireless communications facility. Specifically, the Structural Analysis Report and reinforcement
design prepated by KM Consuldng Engineers Inc., Project No. 120514.03, dated 5/14/2014, signed and
sealed by Michael L. Bohlinger, P.E (CT License No. 20405) was reviewed for compliance with the
requirements of the 2005 Connecticut State Building Code, as amended by the 2009 Connecticut State
supplement.

Per Section 3108 of the Connecticut State Building Code, the TIA/EIA-222-F “Structural Standards for
Steel Antenna Towers and Antenna Supporting Structutes” governs the structural design for this project.
Additionally, Section 3108.4.2 of the CSBC requiting foundations and anchorages to resist two times the
calculated wind load must also be satisfied. The proposed antenna installation meets the requirements of the
TIA/EIA-222-F Standatrd considering a basic wind speed (fastest mile) of 85 mph for New Haven County.

Based on our review of structural analysis provided, it is our opinion that the proposed upgrade is in
conformance with the applicable structural requirements of the State Building Code. Itis noted that our
review does not constitute a design, nor is it all-inclusive; the responsibility for the structural design remains
with the Structural Engineer of Record.

This completes the independent structural engineering review for this project. Should you have any

questions, please do not hesitate to contact us. \\\\\\‘“ iy,
Respectfully Submitted by: A o
A =
/ A z
57 = 3 SR =
g =z 0 {/No 23338 o 5
Timothy J. Lynn, PE % S Cens® l’::\ S
i s, Yo i L T
Structural Engineer l”f,-f’{ AL F}t \I.“\\
i’

. . ; LTI
Cc: Aleksey Tyurin — Verizon Wireless (via {:mmi)

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



KM Consulting Engineers, Inc.
Wireless Engineering and Project Management
May 14, 2014

Mr. Aleksey Tyurin
Verizon Wireless

99 East River Drive

9™ Floor

East Hartford, CT 06108

Re: West Haven
Site No. CT11014B
KM Project No. 120514.0

Dear Mr. Tyurin,

Further to your request, KM Consulting Engineers, Inc. (KMCE) has reviewed the structural
capability of the West Haven self-support tower to support the existing Verizon Wireless
installation with the proposed reinforcement by KMCE dated 5/7/14.

The existing tower structure, existing antenna loading, proposed Verizon Wireless installation,
and proposed reinforcement was modeled using TNX Tower version 6.1.3.1. With the
proposed modifications installed, KMCE finds the tower to be acceptable as per the TIA/EIA-
222-F standards. The tower is rated at 98% with the reinforcement included.

Should you require additional information, please do not hesitate to contact our office.

Sinéerely,
KM CONSULTING ENGINEERS, INC.

; \\\\\m\llllluru, Ty
m . ’

Q\-\“\\\\\:}\:. ()._‘:\ _.'\J _; Vi
Michael L. Bohlinger, PE
Principal B
CT License # 20405 ”

",
»

s T RS
\S Hr_) ‘\. ‘f.- \\\\ =

s

ﬂumullr::'::'\“‘.‘“‘M‘o\ L“‘ l“

K:\Verizon\West Haven\Analysis 08-13-13\Admin\Post Mod Letier 051414.docx

32 W Upper Ferry Road, Ewing, New Jersey 08628 Tel. (609)538-0400 Fax. (609)538-8853
Email: info@kmengr.com VISIT OUR WEB PAGE @ www.kmengr.com



TOWER REINFORCEMENT DRAWINGS & SPECIFICATIONS

T-1
ST-1
ST-2
ST-3
ST-4
ST-5
ST-6
ST-7

TITLE

TOWER ELEVATION
LEG REINFORCEMENT: 30° TO 40' AGL
LEG REINFORCEMENT: 30" TO 40" AGL
OVERALL SITE PLAN

FOUNDATION REINFORCEMENT
SPECIAL INSPECTION NOTES
SPECIAL INSPECTION NOTES

SITE LOCATION: 24 ROCKDALE ROAD, WEST HAVEN, CT 06516

SCOPE:

THE PURPOSE OF THESE REINFORCING DETAILS AND SPECIFICATIONS IS TO REINFORCE THE TOWER MEMBERS. A
SECONDARY HORIZONTAL WILL BE ADDED IN THE TOWER SECTION FROM 30' AGL TO 40' AGL. A CONCRETE RING
WILL BE POURED AROUND THE EXISTING TOWER LEGS AT THE BASE OF THE TOWER AS REINFORCEMENT FOR THE

FOUNDATION.

REINFORCING INCLUDES: INSTALLING A NEW L3%x3%x% SECONDARY HORIZONTAL AT THE 35' AGL ELEVATION. THE
HORIZONTAL WILL BE SECURED AT THE CROSSING DIAGONALS WITH A NEW 30"x8"x%" STITCH PLATE. THE
HORIZONALS WILL BE ATTACHED TO THE TOWER LEGS USING }4'¢ STEEL HOT DIPPED GALVANIZED U-BOLTS.
ADDING A CONCRETE RING TO THE BASE OF EACH TOWER LEG, 3'—6"¢ AND 3'-6' TALL

THIS REINFORCEMENT IS REQUIRED AFTER ANALYZING THE TOWER. REFER TO STRUCTURAL ANALYSIS DATED AUGUST

19TH, 2013.

HIER: KM Consulting Engineers, Inc.||""™" . REVEIONS
\\\\\\\\1“"""“”"’Hf.r;, 32 West u:::ny-nm E:::w:; 08628 \/ . me%soggﬂ

¢ CONN g, Phone: (609)538.0400 Fax: (609)538-8858 Vorfponvicless | (679 40-520 Fax
S&i L BO,::%-.__/};"{/,." APPROVALS & DATE: FROECT NAWE: 5777
SN oy S OWNER: DATE: WEST HAVEN no.{DATE
c5E 4 N3 ‘ DRAWING NO..
RV b S.AC. DATE: —
0 = PROJKCT ADDRESS:
':,?_};J\\\\ i0s LS i DATE: 24 ROCKDALE ROAD T-1
%00 " Ueres® - SO st OATE WEST HAVEN, CT 06516
'cdim;ﬁh%‘ Ja 0 B%@t?, EPRE PROJECT #: SITE D # DRAWING TITLE: P.C: CHKD: DRN: DATE
S kpaunum - ENGINEER [1450514,04 TITLE SHEET MLB || DJA || 9/6/13
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\S1-i/ SCALE:  NTS
. KM Consulting Engineers, Inc.|[ " . REVSIONS:
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/ 2\ STITCH PLATE DETAIL

ST-2

SCALE: NTS

PROPOSED LXKx2Kx¥% HORIZONTAL
BOLTED TO CENTER STITCH PLATE

AND U-BOLTED TO TOWER LEG (TYP)

PROPOSED STEEL U-BOLT CONNECTION,
HOT DIPPED & GALVANIZED (TYP)

PROPOSED 30°%8"x%" STITCH PLATE.
REMOVE CENTER STITCH BOLT AND
REPLACE WITH NEW %"® A-325 HIGH
STRENGTH BOLT (TYP)

/ 1\ LEG REINFORCEMENT: 20'-30'

57

NOTES:

1. ALL MEMBERS, BOLTS HOLES, AND DIMENSIONS MUST BE FIELD VERIFIED PRIOR TO
FABRICATION / PROCUREMENT OF REINFORCEMENT MATERIALS. ANY CHANGES TO THESE
DRAWINGS AND SPECIFICATIONS OR CHANGES FOUND IN THE FIELD OF EXISTING TOWER
MEMBERS MUST BE COMMUNICATED TO KM CONSULTING ENGINEERS INC. PRIOR TO
INSTALLING REINFORCEMENT.

2. STEEL: ALL STEEL PLATE MEMBERS TO BE A-36 HOT-DIP GALVANIZED TO ASTM
A-123. -

3. IF STEEL PLATE OR ANGLE IS FIELD CUT, ENDS OF STEEL MUST BE SPRAYED WITH
COLD GALVANIZE ZRC.

SCALE:  3/16" = 1-0"

SAFETY NOTCE!

INSTALLATION OF THESE TOWER MODIFICATIONS WILL REQUIRE TOWER CLIMBING AT
HEIGHTS WHERE FALLING COULD HARM OR PROVE FATAL TO WORKERS. THESE
DRAWNGS INDICATE ONLY THE REINFORCEMENT AND NOT THE MEANS, METHODS, AND
REQUIRED CONTRACTOR SAFETY. THESE REINFORCEMENT MEMBERS SHOULD BE
INSTALLED BY A QUALIFIED, PROFESSIONAL TOWER CLIMBING COMPANY. KM CONSULTING
ENGINEERS INC. TAKES NO RESPONSIBILITY FOR THE CONTRACTORS SAFETY POLICIES,
PRACTICES, AND METHODS.

CERTIFICATION OF INSTALLATION:
DURING OR UPON COMPLETION OF THESE MODIFICATIONS TO THE TOWER,
CERTIFICATION LETTER FROM A LICENSED PROFESSIONAL ENGINEER MUST BE SUBMITTED

TO THE TOWER OWNER.

NOTES:

ANY INTERFERENCE OF EXISTING TOWER LEG STRUCTURE OR APPURTENANCES TO
PROPOSED REINFORCEMENT, CONTRACTOR TO COORDINATE SHIFTING OF REINFORCEMENT
ATTACHMENT WITH ENGINEER PRIOR TO INSTALL.

OWNKER: . H CLIENT REVISIONS:
' KM Consulting Engineers, Inc. |- 4 SYLVAN WAY
Rireless Engineering & Profect M \/’, PQ::;F&N@YE%SO;?‘M
32 West Ferry Road Ewing, NJ 08628 ’
Phone: :n’spg;rsa%-"gm Fax (609) 536.8858 Verigonviciess | (679 40-22m Fax
APPROVALS & DATE: PROJECT NANL: 1 577714
OWNER: DATE: WEST HAVEN NO.JDATE
' ) DRAWNG NO.:
SAC.: DATE:
PROJECT ADDRESS:
A} 77 DATE: 24 ROCKDALE ROAD ST-2
CONST.: DATE: WEST HAVEN, CT 06516

MICHAEL Ly FBOHKINGER, PE .
cmw@gﬂcw‘%’f\é&ﬁ\g‘mu ENGINEER ||, ocT
LICENSE § 20405 120514.04

SITE D

DRAWING T!TLE:

PC CHKD:  ||DRN: DATE:
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/1) OFFSET HORIZONTAL DETAIL
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SECTION 1704
SPECIAL INSPECTIONS

1704.1 General, Wherte application is made for construction as
described in this section, the owner or the registered design
professional fn responsible charge acting as the owner's agent
shall employ onv or more approved agenties w, peeform
inspectlons during construction on the types of work listed
under Section 1704, These inspections are In addhijon 1o the
inspections Identified {n Secrion 110,

The speclal inspecior shall be a qualifled person who shail
demonstrate competence, (o the satisfaclion of the bUilding
official, for the Inspectlon afthe parilcular ype of construction
or operalion requiring special inspection. The registervd
tenign puolessional in respoasibie charge and englneers of
record imvolved In the design ofthe praject are permiited to act
as the approvedagencyand thelr personnel are permiited to act
as the speclal Inspector for the work designed by tiem. pro
vided those personnel mieel the quallfication requirements of
Ihis section io the satislaction ol the hUtlding official. The spe-
clal inspector shall provide written documentation (o the bulld
Ing offlcial demonsirating his or her compelence and relevani
experlence or training. Experlence or waining shall be consld
ered rel when the doc d experience or tralning is
related In complexliy W the same (ype ol special inspection
activitles for projects of stnillar complexity and maierial quall
ties These qualificalions are in addition (o qualificatlons speci
fied in other sections ol this code

Exceptions:
} Special inspections are not requited for work of a

minor nature o1 as warranted by conditions in the
Jurisdiciion as approvedby the building official.

2 Spechiinspectionsare non reguired for bullding com
ponents unless the design Involves the practice ol pro-
fesslunal englueering or architecture as defined by
applicable siate siawtes and regulations governing
thr professional regisiration and certllication af engl
necers o architects

Unless otherwise required by the bUIIding official.
special inspections are nol required for Group U
occupancies thal are accessory (o a residential occu
pancy including, bl oot limited 10, those listed in
Secrion 312 1.

1704.1.1 S of special insp . The applicant
shall submita statemens ol special inspections prepared by
the registered design professtonal in responsible charge In
accordnnce with Sectlon 107 1 as a conditlen for Issuance
This sralement shall be in accotdance with Section 1705.

Exceptions:

L. A siatement of specinl inspections Is nol required
(ov siruvtures designed and construcied In accor
dance wilh the conventienal construclion provl
sions of Section 2308

. The statement ol special inspections s permitted
10 be prepared by a quallfied person approved by
the bUitding officialfor construction not designed
by a regisiered design professional.

1704.1.2 Report requirement. Special Inspectors shall
keep recards of Inspeclions. The speciat Inspecior shall fur-
nish Inspection repons 10 \he building afficial. and 10 the
registered design professional In responsible  charge.
Reports shall Indicate that work inspecied was or was not
completed n conformance lo apyoved construction docy-
mems. Discrepancles shall be brought to the Immediate
attention afthe contractor for correctlon. Ifthey are not cor

rected. the discrepancles shall be brought to the altention of
he Dutthding oMcial and 10 the regisiered design profes-
slonal in responsible charge prior 1o the completion of that
phase ofthe work. A lnal repart documenting required spe
cialinspectionsand correction of any discrepancies noted In
the Inspections shall be submitied at 3 point in 1lme agreed
upon prier to the starl of work by the applicant and the
Lliding offcial.

1704.2 Inspection offabiricatars. Where fabrication of struc-
turalload-bearing members and assemblies Is being performed

w

~

1704.21 Fabrication and implementation procedures.
The special Inspector shall verlfy that the fabricatar main
tains detailed fabrication and quality contro! procedures ihat
pravide a basis for [nspeciion control of the workmanship
and the fubrlvaror's aldlity 1w conform w approved con-
struction documents and relerenced standards. The special
Inspector shall review the procedures for completeness and
adequacy rclative (o (he code requirements for the fabrica-
tor s scope of work

Exception: Spec/af inspections as required by Section
1704.2 shall not be required where the (abricator Is
appravedin accordance with Section 1704.2.2,

1704.2.2 TFabricator approval. Special inspections
required by Section 1704 are not required where the work Is
done on the premises ofa fabricalor registered and appronvd
1o perform such work wilthout speciaftlnspection. Approval
shall be bascd upon review ofihe fabricator’s written proce
duial and qualhiy conirol manuals and periodic avdling ol
Fabrication practices by an approved special Inspection
ageiny. At completion of fabricativa, the approvadiabrica
tor shall submil a cervificate ofcompliance o the bytlding
officialsating ihat the work was performed in accordanre
with the approved construction documents.

1704.3 Steel construction. ['he special inspections for steel

elements of bulldings and struciures shall be as required by
Section 1704.3 and Table 1704.3

Fxceptions:

1. Special jnspection of the steel Tabricalon provess
sholl not be requlred where the fabricator does not
perfarmany welding 1hermal ruiting os heating aper
alion of any kind as parL of the Tabrication process, In
surheases, the fabricatoc shall be required 10 submiia
derailell procedure for malerial comirol that demon-
strales the fabricalor's ability (n mainiain suitable
records and procedures such that, wt any tnie duting
the [abricalion process. the matetial specification
grade and mill tes reports for the main stress ¢arrying
elements are ¢apable afbeing determined.

~

The spevial inspector need nat be continuously pres-
ent dusing welding of tie following lems, provided
the materials, welding procedures and qualifications
of welders are verified prior 10 the stan of the work:
periodic inspections are made ol (he wark in progress
and n visual inspection of all welds is made prior (o
cumpletin ar prior 1o shipaent of shop welding

2.1. Single-pass filler welds nol exceeding 5y, inch
(79 mm) in size

2.2 Floor and roof deck welding.

2.3. Welded sluds when used for siruciural dia
phragm
2

=

Welded sheet steel for cold-formed steel
members,

2.5. Welding of'stairs and ralling systems,

1704.3.1 Welding. Welding inspeciion and welding Inspec

tor gualificadon shall be in accoidance with (his sectlon.
1704.3.1.1 Sitructural sieel. Welding Inspectlon and
welding inspector qualificallon for siructural stee) shall
be in accordance with AWS D11,

1704.3.1.2 Cold-formed stecl. Welding inspection and
weldlng Inspector qualification for cold-formed steel
Moor and roof decks shall be in accordance with AWS
DL.3.

1704.3.1.3 Relnforcing steel. Welding Inspection and
welding inspeclor qualification for reinforcing steel shall
be in accardance with AWS D1.4 and ACI 318.

1704.3.2 Detalls. The special inspectar shall perform an
inspection ol ihe siee) frame 1o verify compllance with the
detalls shown on ihe approved consiruction documenis,
such as braclng. stiffening, nember locations and proper
applicaiion ofjoint detalls ai each connection

1704.3.3 High-strength bolts. Installatlon of high-sirength
bolts shall br inspected In arcordance with AISC 360

1704.3.3.1 General. While the work Is In progress, the
sperial Inspecior shall determine thal the requirements
for bolts, nuts, washers and palni; bolied parts and Insial-
latlon and tightening in such standards are met. For bolts
requiring pretensionlog, the speclal inspecior shall
observe the preinstallailon lesting and callbration proce
dures when such pracedures are required by 1he installa-
tion meihod or by project plans or specilications;
determine that all plies ofconnected malerials have been
drawn together and properly snugged and menilor the
{nsiallatlon of bolts 1o verify that the sclecied procedure
for installatian Is praperly used 1o tighten bolts. For
jolnis required 1o be lighiened only (o the snug-1ight con-
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REQUIRED VERIFICATION AND INSFECTION OF STEEL CONSTRUC

_VERWICATION AND WSPECTION

1 Material vesificaian of high sirength bols nuts and
washers
a ldentification markings w confurm m ASTAI
standards specified in the appeoyed '
consirucilon doruments

b Manufasiures s cenilcaie of compliance
requ

%Z Inspecsion of high siwengil baliing
2 Snug vghtjolms ‘

1 Preienstored and slip cobiical jaine using
wrn of-pul with maichmarking, talst oM lvlion |
direct iemsion Indicator methuds of Installstlon |

« Preiemsioned and ship-ciitleal Joints using
turn ol aut wlthout maichmarking or calibraied
wires b e thiads of nstallation J

4 Material verificatlon ol structural siecl and
cold formed sieed deck:

a For structurmd sieel. identificalon markings &
«onfonn 0 AISC 360

- e }

U Fux othet sterl Idenilflcatlon markings o ¢oeli

10 ASTM standards spet ifled in the appros ed |

curstrurilon documenis |

1« Alamulaciuret s crtifled st reports |

1 Mairrial veriflation ol well lilker matenals

& lucaiification matkings o conform o AWS |
specifitation In the approved convrirtion |
| docuinens

b Manufas turer s centificaie of comptiance required
|5 Inspection of welding
@ Suucturad sesl and cald formed stivl dech
B Complee and pantal joinr penetalivn groovs
‘ weldy
| 7 Multipass Nliet welds

B Single pass iy welds

‘ & Plug and slol wrids

5 Single pass fillet welds €
B Floor and roof deck welds

adeel

([

1 Verdli ation ol weldabiliy of reinforsing ser) ]
oty shan ASTM A 706 ‘

I Reinfoscing urel resisting flexural and avial
forces in (ntenmediate amd special moment |
rames am) boundary vlenients of special |
suuctusal walls af concrete and shicar |

reafarcement |

I Sl ivinlonenmil

|

(3 Tispeciion ol steel frame join) detalls for compliance

1} Unber reinforcing st

| a Dclaibs such & bracing and stllTenimg

|
b Member lucatlons

¢ Appliration ufjuini dutabls a1 each comrction

for ST Daho 25 o
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KM Consulting Engineers, Inc. Tel.: (609) 5638-0400

32 West Upper Ferry Road Fax.: (609) 538-8858

Ewing, NJ 08628 _www.kmengr.com

Email: infor@kmengr.com

Foundation Calculati
Allowable uplift prior to reinforcement (without 2.0 safety factor): 467.96 k&
Actual uplift from analysis: 248.21 k
; . 467.96

Overstress (including 2.0 safety factor): 248.21— =14.23 k

Proposed Reinforcement:

-0

-5

[

ASSUME Z0CUYD PER PAD AND PIER
oS 3 5000 PSt CONCRETE MINIMUM

Assume section marked in red as minimum supporting max corner reaction

Volume:=21.5-4.5.9=870.75 ft’ concrete

Weight:=50 —2_ (150 Ib/ft"3 concrete - 100 Ib/ft~3 soil)
ft
Volume .« Weight

=43.54 k

Resistance:=
b 1000

Total := Resistance +467.96=511.5 k

FSi=——— =2.061 > 2.0 OK

Page 1 of 2
Verizon Wireless 06/24/2014

West Haven . . . _
Foundation Calculations K:\Skynet Wireless Group\Calculation Exe

By: Domenic Aversa, EIT
Approved by: Michael Bohlinger, PE



KM Consulting Engineers, Inc. Tel.: (609) 538-0400
32 West Upper Ferry Road Fax.: (609) 538-8858

Ewing, NJ 08628 . Www.kmengr.com
Email: infor@kmengr.com

Anchor Bolt Calculations
Existing anchor bolt configuartion;

EXISTINNG e J BOLTS

(6) 5/8"¢ HSE 2421 HIGH
STRENGTH EPOXY HILTI
BOLTS L= 8" USE SUPER

RODS 8" LONG

CONTRACTOR TO DRILL EXISTING STEEL—|
TOWER BASE PLATE AND THEN DRILL &
CONCRETE FOR NEW HILT! BOLTS. 5,
CONTRACTOR MUST FOLLOW HILTI — 4y =
INSTALATION SPECIFICATIONS FOR -
HSE 2421 ANCHOR BOLTS. . =

I

L 2 2

Al

143

Qll

¥
2 12" TYP L4 172" (TYP)

4ll
6 3/4)
-1 129

(6) Original 1" diameter A-490 anchor bolts:

Yield Strength: 130 ksi

Area of bolts: Ap=6.7+(0.5)° =4.712 in’®

Allowable tenstion (per leg): 130-4.712=612.6 k
(6) reinforcement Hilti anchors:

Allowable tension (per bolt): T,:=6.25 k

Total allowable tension: T=6.T,=37.5 k
Total resistance: Tioia1:=612.6+37.5=650.1 k
Actual max tension per leg: Thax=284.2 k

T
FS:=—%%Rl 9987 > 2.0 OK

max
§
) T A0S 3 \\K
g ONN ““:\:\*“‘ (1\7’\\\
By: Domenic Aversa, EIT . ) Page 2 of 2
Approved by: Michael Bohlinger, PE Ve{’lvzon I‘rlv"eless 06/24/2014
Setason K:\Skynet Wireless Group\Calculation Exe

Foundation Calculations



i
5

4%

e

%

()

L T

HSE 2421 High Strength Epoxy

Specification Tables
Rebar: Embedment to Develop Embedment to Develop
Nominal | OriBil | Standard Embed. | Uitimate Bond Strength’ rox. No. of Fastanings per o' | GR &0 Rebar Yield Strength* |GR B0 Rebar Uttimate Tensiie Strength’
Rebar Size | Diameter Depth In 2000 psi Concrete* Large Small — 2000psi | 4000ps | 2000psl | 4000 psi
#3 172" 338" 9765 161 81 234" 17/8" 312" 234"
#4 5/8" 412" 17,365 91 46 31/8" 234" 43/4" 4
#5 34" 55/8" 24,865 59 30 41/4" 334" 63/8" 55/8"
#6 78" 6 3/4" 36,300 4 20 5" 43/4 71/4" I
#7 1" 77/8" 37,190 30 15 758" 61/8" 11 91/8"
#8 11/8" 9" 55,985 22 1 734" 61/2" 111/2" 93/4"
#9 13/8" 101/8" 61,475 10 5 97/8" 8" 147/8" 111/2"
#10 112" 111/4" 75,895 8 4 113/8" 91/4" 17" 14"
#1 13/4" 12 3/8" 82,935 5 2 14" 10 172" 21" 15 3/4"
Threaded Rod: Bond Strength (1o Approx. No of HAS Utimate™ HAS Allowabie™
Anchor D Standard Embed. 2000 psi Conerete! Fasteninge/Cartridge! Tensiie Strengih Tensile Sirength
RodSize | BitDiameter Depth Ulimata & Laige Smal Sl Rods | Super Fiods SulRods | Super Rods
/8" 716" 3-3/8" 8,770 2,195 189 95 4,800 | 10,350 2115 | 4,555
1/2" 9/16" 4-1/2" 16,225 | 4,055 100 50 8,540 | 18405 3,755 | 8,100
5/8" KL 5-5/8" 25,000 | 6,250 41 20 13,345 | 28,760 5870 | 12,665
34" 7/8" 6-3/4" 39,135 | 9,785 27 14 19,220 | 41,420 8455 | 18,2225
7/8" 1" 7-7/8" 46,905 | 11,725 19 10 26,155 | 56,370 11,510 | 24,805
1" 1-1/8" 9 66,260 | 16,565 14 7 34,165 | 73,630 15,030 | 32,400
1-1/4" 1-3/8" 11-1/4" | 75490 | 18,870 9 4 53,385 | 115,050 23,490 | 50,620
1 Rebar diameter may vary. Use smaltest dril bit wiich will accommodale rebar. '
G i o L e e
3 gggsn’?ngmasdeﬁnedmmscmmorsree/mmm (LAFD), except wheve shear Is limited by conerete strengih: 40 30 55
= Fy x Tensile Stress Area, Tensile = 0.75 x Fu x Nominal Areg. Shear = 0.45 x Fu x Nominal Area.
4 Use lower valug of either bond strength or stee! strength for tensile foad, Aliowable bond strength = utimate / 4. 68 15 26
5 Assumes no wasle. 18165 ;15 186

5 Because of variations in concrete materials, on-site testing should be performed lo determine performance at any specific site.
1 Cure bimes listed above are approximate, and & function of
base material lemperaturs, not ambien! air termperalure.
Cartridges shouid be stored between 70°90° F priar o usa.
Cartridge temperature at time of use shouid be grealer than
70, not to exceed 120%.

Installation Instructions

-
o e e, Lo

D a g eI, .

ssse—==lll =

O O o|anfy o 2]

e O 0© D g8

D o = O I B

1. Dril anchor hole. 2. Glean hole with a wire or 3. Insert air nozzie to bottom of 4. Remove plastic wrap on 5. Place cartridge in Hittl

nylon brush. Proper hole hole and blow out hole using threads and pop out end manval or pneumatic HSE
cleaning is essential compressed aif. plugs. dispsnser,
RESIN (WHITE)
7,
O o
25 £
HARDENER (BLACK) . S
6. Actuats dispenser fo fil neck 7. Attach HSE 2421 mixer using 8. Discard adhesive untilaun- 9. il hole starting at the 10. Insert dowel, rebar;
of rasin and hardener tubes. retaining nut and tightsn. form gray color is achieved. bottom about 1/2 to 2/3 full threaded rod or HiS sfowly

(enough so that adhesive twisting It into hole.
overfliows hofe when
rod/rebar is inserted.,

Customer Service 1-300-878-8000 (M-F, 6:00 am - 8:00 pm CST) | www.ns.hitLcom il mll
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Project Date

KM Consulting Engineers, Inc.
onswiing ngineers, tne 180 ft. Self Support Tower 14:03:32 05/14/14

9 Forest Lane

Ewing, NJ 08628 Client Designed by
Phone: (609) 538-0400 Verizon Wireless i
i Domenic Aversa

Tower Input Data

The main tower is a 3x free standing tower with an overall height of 180.00 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 6.50 ft at the top and 22.80 ft at the base.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.

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

Deflections calculated using a wind speed of 60 mph.
Tower legs have 5/8" diameter stainless steel cable(40K tension) in grouted leg..
Grouted pipe f'. is 8 ksi.

Pressures are calculated at each section.

Stress ratio used in tower member design is 1.333.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Options

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

L L 2

Distribute Leg Loads As Uniform

Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area

Use Clear Spans For KL/t

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

Sort Capacity Reports By Component

v Triangulate Diamond Inner Bracing
Use TIA-222-G Tension Splice Capacity
Exemption

2L L, L L L 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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: , Project Date
KM C lting E , Inc.
e & 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
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Wind 180

Wind 90
_—
Leg C Leg B
Wind Normal
Triangular Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
fi /i f

T1 180.00-160.00 6.50 1 20.00
T2 160.00-140.00 6.60 1 20.00
T3 140.00-120.00 8.63 1 20.00

T4 120.00-113.33 10.65 1 6.67

T5 113.33-106.67 11.33 1 6.67

T6 106.67-100.00 12.00 1 6.67
T7 100.00-80.00 12.68 1 20.00
T8 80.00-70.00 14.70 1 10.00
T9 70.00-60.00 15.71 1 10.00
T10 60.00-50.00 16.73 I 10.00
T11 50.00-40.00 17.74 1 10.00
T12 40.00-30.00 18.75 1 10.00
T13 30.00-20.00 19.76 I 10.00
T14 20.00-0.00 20.78 1 20.00

H L}
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 St Panels in in

T1 180.00-160.00 4.00 X Brace No No 0.0000 0.0000
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KM Consulting Engineers, Inc.
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Tower Tower Diagonal Bracing Has Has Top Girt Bortom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
St St Panels in in

T2 160.00-140.00 5.00 X Brace No No 0.0000 0.0000
T3 140.00-120.00 6.67 X Brace No No 0.0000 0.0000
T4 120.00-113.33 6.67 X Brace No No 0.0000 0.0000
TS 113.33-106.67 6.67 X Brace No No 0.0000 0.0000
T6 106.67-100.00 6.67 X Brace No No 0.0000 0.0000
T7 100.00-80.00 6.67 X Brace No No 0.0000 0.0000
T8 80.00-70.00 10.00 X Brace No No 0.0000 0.0000
T9 70.00-60.00 10.00 X Brace No Yes 0.0000 0.0000
T10 60.00-50.00 10.00 X Brace No No 0.0000 0.0000
T11 50.00-40.00 10.00 X Brace No Yes 0.0000 0.0000
T12 40.00-30.00 10.00 X Brace No Yes 0.0000 0.0000
T13 30.00-20.00 10.00 X Brace No Yes 0.0000 0.0000
T14 20.00-0.00 10.00 X Brace No Yes 0.0000 0.0000

Tower Section Geometry (cont'd)

Tower Leg Leg Leg Diagonal Diagonal Diagonal

Elevation Type Size Grade Type Size Grade
pn___ _

T1 180.00-160.00 Grouted Pipe ROHN 2 STD AS572-50 Equal Angle L1 1/2x1 1/2x1/8 A572-50
(50 ksi) (50 ksi)

T2 160.00-140.00 Arbitrary Shape ROHN 2.5 STD (GR) w/ 5/8"  A572-50 Equal Angle L1 3/4x1 3/4x1/8 AS572-50
Cable (50 ksi) (50 ksi)

T3 140.00-120.00 Arbitrary Shape ROHN 2.5 X-STR (GR) w/ A572-50 Equal Angle L2x2x1/8 w/1.5" sch 40 pipe ~ A572-50
5/8" Cable (50 ksi) (50 ksi)

T4 120.00-113.33 Arbitrary Shape ROHN 3 X-STR (GR) w/ 5/8"  AS572-50 Equal Angle L2 1/2x2 1/2x3/16 A572-50
Cable (50 ksi) (50 ksi)

T5 113.33-106.67 Arbitrary Shape ROHN 3 X-STR (GR) w/ 5/8"  A572-50 Equal Angle L2 1/2x2 1/2x3/16 A572-50
Cable (50 ksi) (50 ksi)

T6 106.67-100.00 Arbitrary Shape ROHN 3 X-STR (GR) w/ 5/8"  AS572-50 Equal Angle L3x3x1/4 A572-50
Cable (50 ksi) (50 ksi)

T7 100.00-80.00 Arbitrary Shape ROHN 4 X-STR (GR) w/ 5/8"  A572-50 Equal Angle L3x3x1/4 A572-50
Cable (50 ksi) (50 ksi)

T8 80.00-70.00 Arbitrary Shape ROHN 5 STD (GR) w/ 5/8" A572-50 Equal Angle L3x3x1/4 A572-50
Cable (50 ksi) (50 ksi)

T9 70.00-60.00 Arbitrary Shape ROHN 5 STD (GR) w/ 5/8" A572-50 Equal Angle L3 1/2x3 1/2x1/4 A572-50
Cable (50 ksi) (50 ksi)

T10 60.00-50.00 Arbitrary Shape ROHN 5 X-STR (GR) w/ 5/8"  A572-50 Equal Angle L3 1/2x3 1/2x1/4 A572-50
Cable (50 ksi) (50 ksi)

T11 50.00-40.00 Arbitrary Shape ROHN 5 X-STR (GR) w/ 5/8"  A572-50 Equal Angle L3 1/2x3 1/2x1/4 A572-50
Cable (50 ksi) (50 ksi)

T12 40.00-30.00 Arbitrary Shape ROHN 5 X-STR (GR) w/ 5/8"  A572-50 Arbitrary L3.5x3.5x1/4 w/ 2x1/4 plate A572-50
Cable (50 ksi) Shape (50 ksi)

T13 30.00-20.00 Arbitrary Shape ROHN 5 X-STR (GR) w/ 5/8"  A572-50 Arbitrary L3.5x3.5x1/4 w/ 2x1/4 plate A572-50
Cable (50 ksi) Shape (50 ksi)

T1420.00-0.00  Grouted Pipe ROHN 6 EH (GR) w/ 5/8" A572-50  Double Equal 4x4x1/4 w/ sch 40 A572-50
Cable (50 ksi) Angle (50 ksi)

Tower Section Geometry (cont’d)
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Tower Secondary Secondary Horizontal Secondary  Inner Bracing Inner Bracing Size Inner Bracing
Elevation  Horizontal Type Size Horizontal Type Grade
Grade
ft

T9 70.00-60.00  Equal Angle L3 1/2x3 1/2x1/4 A572-50 Solid Round A572-50
(50 ksi) (50 ksi)

T1150.00-40.00 Equal Angle L3 1/2x3 1/2x1/4 A572-50 Solid Round A572-50
(50 ksi) (50 ksi)

T12 40.00-30.00  Equal Angle L3 1/2x3 1/2x1/4 A572-50 Solid Round AS572-50
(50 ksi) (50 ksi)

T13 30.00-20.00  Equal Angle L3 1/2x3 1/2x1/4 A572-50 Solid Round A572-50
(50 ksi) (50 ksi)

Tower Section Geometry (cont’d)

Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals ~ Horizontals
ft i in in in

Tl 0.00 0.0000 A36 I 1 Mid-Pt 36.0000
180.00-160.00 (36 ksi)

T2 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
160.00-140.00 (36 ksi)

T3 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
140.00-120.00 (36 ksi)

T4 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
120.00-113.33 (36 ksi)

TS 0.00 0.0000 A36 ! 1 Mid-Pt 36.0000
113.33-106.67 (36 ksi)

T6 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
106.67-100.00 (36 ksi)

T7 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
100.00-80.00 (36 ksi)

T8 80.00-70.00 0.00 0.0000 A36 l 1 Mid-Pt 36.0000
(36 ksi)

T9 70.00-60.00 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
(36 ksi)

T10 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
60.00-50.00 (36 ksi)

T11 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
50.00-40.00 (36 ksi)

TI12 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
40.00-30.00 (36 ksi)

T13 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
30.00-20.00 (36 ksi)

T14 20.00-0.00 0.00 0.0000 A36 1 1 Mid-Pt 36.0000
(36 ksi)

Tower Section Geometry (contd)

K Factors'
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Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
ft Y Y Y Y Y Y Y
Tl Yes No 1 1 | | I | 1 1
180.00-160.00 1 | 1 1 1 | |
T2 Yes No 1 1 ] I 1 1 I 1
160.00-140.00 1 | 1 1 1 1 1
T3 Yes No 1 1 1 1 | 1 1 |
140.00-120.00 1 1 1 1 | | 1
T4 Yes No 1 1 1 1 1 1 | 1
120.00-113.33 1 1 1 1 | | |
T5 Yes No | 1 1 | 1 | 1 |
113.33-106.67 1 1 1 1 1 | |
T6 Yes No 1 1 1 1 1 1 I 1
106.67-100.00 1 1 1 | | | |
T7 Yes No | 1 1 I | 1 I I
100.00-80.00 1 | 1 1 1 1 |
T8 Yes No | 1 1 1 1 I I |
80.00-70.00 1 | 1 1 1 1 1
T9 Yes No 1 1 1 | | 1 1 1
70.00-60.00 1 | 1 1 1 | 1
Ti0 Yes No 1 1 1 1 | | | |
60.00-50.00 1 | 1 1 | 1 |
T11 Yes No 1 1 I 1 1 | 1 |
50.00-40.00 1 | 1 1 | | 1
T12 Yes No 1 1 1 1 | | 1 |
40.00-30.00 1 1 1 1 1 1 1
T13 Yes No 1 1 | 1 1 | | 1
30.00-20.00 1 I | 1 1 1 |
T14 Yes No 1 1 1 1 1 1 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.

Tower Section Geometry (cont’d)

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
St
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in n in in
Tl 0.0000 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 | 0.0000 075 | 00000 0.75
180.00-160.00
T2 0.0000 1 0.0000 075 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000  0.75 0.0000 0.75
160.00-140.00
T3 0.0000 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000 075 | 0.0000  0.75
140.00-120.00
T4 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 00000 0.75 | 0.0000 075 | 0.0000  0.75
120.00-113.33
T5 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000 075 | 0.0000 075
113.33-106.67
T6 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75
106.67-100.00
T7 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 00000 0.75 | 0.0000 075 | 0.0000 0.75
100.00-80.00
T8 80.00-70.00; 0.0000 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000  0.75 | 0.0000 075
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Phane: (809) 3380400 Verizon Wireless Domenic Aversa
Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
/i
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 o
T9 70.00-60.000  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
T10 0.0000 | 0.0000 075 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
60.00-50.00
T11 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
50.00-40.00
Ti12 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
40.00-30.00
T13 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
30.00-20.00
T14 20.00-0.00f 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
Tower Section Geometry (cont'd)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation  Connection
Ji Type
Bolt Size  No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | BoltSize No.
in in n in in in in
T1 Flange 0.6250 8 0.5000 2 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
180.00-160.00 A325N A325N A325N A325N A325N A325N A325N
T2 Flange 0.6250 8 0.5000 2 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
160.00-140.00 A325N A325N A325N A325N A325N A325N A325N
T3 Flange 0.7500 8 0.5000 2 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
140.00-120.00 A325N A325N A325N A325N A325N A325N A325N
T4 Flange 0.8750 8 0.5000 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
120.00-113.33 A325N A325N A325N A325N A325N A325N A325N
T5 Flange 0.8750 8 0.5000 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
113.33-106.67 A325N A325N A325N A325N A325N A325N A325N
Té6 Flange 0.8750 8 0.5000 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
106.67-100.00 A325N A325N A325N A325N A325N A325N A325N
T7 Flange 1.0000 8 0.5000 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
100.00-80.00 A325N A325N A325N A325N A325N A325N A325N
T8 80.00-70.00  Flange 1.0000 8 0.6250 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T9 70.00-60.00  Flange 1.0000 8 0.6250 2 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T10 Flange 1.0000 8 0.6250 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
60.00-50.00 A325N A325N A325N A325N A325N A325N A325N
T11 Flange 1.0000 8 0.6250 2 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
50.00-40.00 A325N A325N A325N A325N A325N A325N A325N
T12 Flange 1.0000 8 0.6250 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
40.00-30.00 A325N A325N A325N A325N A325N A325N A325N
T13 Flange 1.0000 8 0.6250 2 0.6250 0 0.0000 0 0.6250 0 0.6250 0 0.6250 0
30.00-20.00 A325N A325N A325N A325N A325N A325N A325N
T14 20.00-0.00 Flange 1.0000 12 0.6250 2 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A325N A325N A325N A325N A325N A325N A325N

Grouted Pipe Properties
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e 180 ft. Self Support Tower 14:03:32 05/14/14
phEWin(gé()]g)]_(s)_fgz(imo Client . - Designed by
one. H .
. Verizon Wireless Domenic Aversa
Size F, A, A, Wt E, En Fum
ksi in’ in’ plf ksi ksi ksi
ROHN 2 STD (GR) 50 1.0745 3.3556 10.647 5098 41737 71
ROHN 6 EH (GR) 50 8.5495 25.9221 83.097 5098 41366 71

w/ 5/8" Cable (GR)

Feed Line/Linear Appurtenances - Entered As Round Or Flat

Description Face Allow Component Placement Face Lateral # # Clear  Width or Perimeter  Weight
or Shield Type Offset Offset Per Spacing Diameter
Leg ft in (Frac FW) Row in in in plf
LDF1-50A A No Ar (CaAa) 59.00 - 10.00 0.0000 -0.45 1 1 03500  0.3500 0.08
(1/4 FOAM)
(GPS)
LDF4P-50A B No Ar (CaAa) 18.00 - 10.00 0.0000 -0.5 2 2 0.6300  0.6300 0.19
(1/2 FOAM)
(GPS)
LDF1-50A B No Ar (CaAa) 18.00 - 10.00 0.0000 -0.4 2 2 03500  0.3500 0.08
(1/4 FOAM)
(GPS)
LDF4P-50A A No Ar (CaAa) 59.00 - 10.00 0.0000 -0.47 1 1 0.6300  0.6300 0.19
(172 FOAM)
(GPS)
LDF4P-50A A No Ar (CaAa) 103.00 - 10.00 0.0000 -0.42 1 1 0.6300  0.6300 0.19
(1/2 FOAM)
LDF7-50A B No Ar (CaAa) 136.00 - 10.00 -2.0000 0.4 24 12 19800  1.9800 1.10
(1-5/8 FOAM)
(T-Mobile)
LDF7-50A A No Ar (CaAa) 124.00 - 10.00 0.0000 0.3 6 6 1.9800  1.9800 1.10
(1-5/8 FOAM)
LDF7-50A C No Ar (CfAe) 146.00 - 10.00 0.0000 -0.4 18 9 1.9800  1.9800 1.10
(1-5/8 FOAM)
(Verizon)
LDF7-50A A  No Ar (CaAa) 176.00 - 10.00 0.0000 0.4 1 1 1.9800  1.9800 1.10
(1-5/8 FOAM)
LDF5-50A C No Ar (CaAa) 180.00 - 10.00 0.0000 0.3 9 9 1.0900  1.0900 0.45
(7/8 FOAM)
LDF6-50A C No Ar (CaAa) 180.00 - 10.00 0.0000 0.45 2 2 1.5500  1.5500 0.81
(1-1/4 FOAM)
LDF5-50A A No Ar (CaAa) 180.00 - 10.00 0.0000 -0.4 1 1 1.0900  1.0900 0.45
(7/8 FOAM)
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ap Ar C4A4 CpAy Weight
Section Elevation In Face Out Face
S e s s i b
Tl 180.00-160.00 A 0.000 0.000 5.348 0.000 26.60
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 25.820 0.000 113.40
T2 160.00-140.00 A 0.000 0.000 6.140 0.000 31.00
B 0.000 0.000 0.000 0.000 0.00
C 8.910 0.000 25.820 0.000 232.20
T3 140.00-120.00 A 0.000 0.000 10.892 0.000 57.40
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. . Project Date
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B eers: 180 ft. Self Support Tower 14:03:32 05/14/14
Phain% ()];’J 2395208400 Client ' ' Designed by
one: (FAjc Verizon Wireless Domenic Aversa
Tower Tower Face Ar Ar Cada Cady Weight
Section Elevation In Face Out Face
ft 1 i i [ b
B 0.000 0.000 73.151 0.000 422.40
C 29.700 0.000 25.820 0.000 509.40
T4 120.00-113.33 A 0.000 0.000 9.967 0.000 54.33
B 0.000 0.000 30.480 0.000 176.00
C 9.900 0.000 8.607 0.000 169.80
T5 113.33-106.67 A 0.000 0.000 9.967 0.000 54.33
B 0.000 0.000 30.480 0.000 176.00
C 9.900 0.000 8.607 0.000 169.80
T6 106.67-100.00 A 0.000 0.000 10.156 0.000 54.90
B 0.000 0.000 30.480 0.000 176.00
C 9.900 0.000 8.607 0.000 169.80
T7 100.00-80.00 A 0.000 0.000 31.160 0.000 166.80
B 0.000 0.000 91.439 0.000 528.00
C 29,700 0.000 25.820 0.000 509.40
T8 80.00-70.00 A 0.000 0.000 15.58 0.000 83.40
B 0.000 0.000 45.720 0.000 264.00
C 14.850 0.000 12.910 0.000 254,70
T9 70.00-60.00 A 0.000 0.000 15.580 0.000 83.40
B 0.000 0.000 45.720 0.000 264.00
C 14.850 0.000 12.910 0.000 254.70
T10 60.00-50.00 A 0.000 0.000 16.462 0.000 85.83
B 0.000 0.000 45.720 0.000 264.00
C 14.850 0.000 12910 0.000 254.70
T11 50.00-40.00 A 0.000 0.000 16.560 0.000 86.10
B 0.000 0.000 45.720 0.000 264.00
C 14.850 0.000 12.910 0.000 25470
T12 40.00-30.00 A 0.000 0.000 16.560 0.000 86.10
B 0.000 0.000 45.720 0.000 264.00
C 14.850 0.000 12.910 0.000 254.70
T13 30.00-20.00 A 0.000 0.000 16.560 0.000 86.10
B 0.000 0.000 45.720 0.000 264.00
C 14.850 0.000 12.910 0.000 254.70
T14 20.00-0.00 A 0.000 0.000 16.560 0.000 86.10
B 0.000 0.000 47.288 0.000 268.32
C 14.850 0.000 12.910 0.000 254.70
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar Cud4 Cada Weight
Section Elevation or Thickness In Face Out Face
Si Leg in s §a Vi S ib
T1 180.00-160.00 A 0.500 0.000 0.000 8.948 0.000 70.26
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 47.820 0.000 338.32
T2 160.00-140.00 A 0.500 0.000 0.000 10.140 0.000 80.72
B 0.000 0.000 0.000 0.000 0.00
C 13.410 0.000 47.820 0.000 620.73
T3 140.00-120.00 A 0.500 0.000 0.000 17.292 0.000 143.48
B 0.000 0.000 74.751 0.000 1004.14
C 44.700 0.000 47.820 0.000 1279.70
T4 120.00-113.33 A 0.500 0.000 0.000 15.300 0.000 131.51
B 0.000 0.000 31.146 0.000 418.39
C 14.900 0.000 15.940 0.000 426.57
TS 113.33-106.67 A 0.500 0.000 0.000 15.300 0.000 131.51
B 0.000 0.000 31.146 0.000 418.39
C 14.900 0.000 15.940 0.000 426.57
T6 106.67-100.00 A 0.500 0.000 0.000 15.789 0.000 134.15
B 0.000 0.000 31.146 0.000 418.39
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By 180 ft. Self Support Tower 14:03:32 05/14/14
PhEWin%()]ZJ?_fgzoioo Client ] ' Designed by
one: (FA;: Verizon Wireless Domenic Aversa
Tower Tower Face Ice Ag Ar C4Ax CaAy Weight
Section Elevation or Thickness In Face Out Face
ft Leg in i 4 7 7 b
C 14.900 0.000 15.940 0.000 426.57
T7 100.00-80.00 A 0.500 0.000 0.000 49.160 0.000 412.12
B 0.000 0.000 93.439 0.000 1255.17
C 44,700 0.000 47.820 0.000 1279.70
T8 80.00-70.00 A 0.500 0.000 0.000 24,580 0.000 206.06
B 0.000 0.000 46.720 0.000 627.59
C 22.350 0.000 23.910 0.000 639.85
T9 70.00-60.00 A 0.500 0.000 0.000 24.580 0.000 206.06
B 0.000 0.000 46.720 0.000 627.59
C 22.350 0.000 23.910 0.000 639.85
T10 60.00-50.00 A 0.500 0.000 0.000 27.262 0.000 219.38
B 0.000 0.000 46.720 0.000 627.59
C 22.350 0.000 23.910 0.000 639.85
T11 50.00-40.00 A 0.500 0.000 0.000 27.560 0.000 220.86
B 0.000 0.000 46.720 0.000 627.59
C 22.350 0.000 23910 0.000 639.85
T12 40.00-30.00 A 0.500 0.000 0.000 27.560 0.000 220.86
B 0.000 0.000 46.720 0.000 627.59
C 22.350 0.000 23.910 0.000 639.85
T13 30.00-20.00 A 0.500 0.000 0.000 27.560 0.000 220.86
B 0.000 0.000 46.720 0.000 627.59
C 22.350 0.000 23.910 0.000 639.85
T14 20.00-0.00 A 0.500 0.000 0.000 27.560 0.000 220.86
B 0.000 0.000 51.717 0.000 649.64
C 22.350 0.000 23.910 0.000 639.85
Feed Line Center of Pressure
Section Elevation CPy CPz CPy CPz
Ice Ice
1 in in in in
T1 180.00-160.00 -4.2818 2.8246 -4.5291 3.1633
T2 160.00-140.00 -2.7933 4.2748 -3.4034 4.6209
T3 140.00-120.00 7.4948 6.2380 5.4748 6.4548
T4 120.00-113.33 7.5300 4,5983 54721 4.4596
TS 113.33-106.67 7.9780 4.8544 5.7976 4.7056
T6 106.67-100.00 8.2196 5.0446 5.9024 49145
T7 100.00-80.00 8.8422 5.4737 6.2545 5.3598
T8 80.00-70.00 9.8791 6.0852 7.0182 5.9801
T9 70.00-60.00 10.0101 6.1486 7.1304 6.0563
T10 60.00-50.00 10.6552 6.7963 7.1128 6.7777
T11 50.0040.00 10.7634 6.8800 7.1370 6.8719
T12 40.00-30.00 11.2282 7.1631 7.5091 7.2138
T13 30.00-20.00 11.74%6 7.4824 7.8621 7.5376
T14 20.00-0.00 10.3141 6.0911 6.8179 5.9217

Discrete Tower Loads
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T e 180 ft. Self Support Tower 14:03:32 05/14/14
Pham%o]XJ 2?525?4 i Client ] ) Designed by
one: (FAﬁc Verizon Wireless Domenic Aversa
Description Face Offset Offsets: Azimuth Placement Cady CaAs Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
fi i fi 1 Vg I
St
f
Top Platform C None 0.0000 180.00 No Ice 20.00 20.00 1200.00
172" Ice 26.50 26.50 1600.00
10' Inverted Whip B From Face 2.00 0.0000 180.00 - 170.00 No Ice 5.10 5.10 65.00
3.00 1/2" Ice 7.20 7.20 90.00
0.00
2'yagi A From Face 1.00 0.0000 102.00 No Ice 1.50 1.50 25.00
0.00 172" Ice 3.00 3.00 40.00
0.00
(2) GPS B From Leg 0.00 0.0000 17.67 No Ice 0.10 0.10 20.00
0.00 172" Ice 0.17 0.17 35.00
0.00
(2) GPS B From Leg 0.00 0.0000 18.00 No Ice 0.10 0.10 20.00
0.00 1/2" Iee 0.17 0.17 35.00
0.00
GPS A From Leg 0.00 0.0000 59.00 No Ice 0.10 0.10 20.00
0.00 172" Iee 0.17 0.17 35.00
0.00
GPS A From Leg 0.00 0.0000 59.50 No Ice 0.10 0.10 20.00
0.00 1/2" Iece 0.17 0.17 35.00
0.00
Empty Mount C From Leg 0.00 0.0000 102.50 No Ice 4.00 3.50 150.00
0.00 1/2" Iee 6.20 5.50 250.00
0.00
RFS Panel Antennas A From Leg 0.00 0.0000 124.00 No Ice 3.25 1.75 50.00
0.00 1/2" Ice 3.80 2.28 75.00
0.00
RFS Panel Antennas B From Leg 0.00 0.0000 124.00 No Ice 3.25 1.75 50.00
0.00 1/2" Iece 3.80 228 75.00
0.00
RFS Panel Antennas C From Leg 0.00 0.0000 124.00 No Ice 3.25 1.75 50.00
0.00 1/2" Ice 3.80 2.28 75.00
0.00
Stand-Off T-Frame A From Leg 0.00 0.0000 135.00 No Ice 8.50 4,50 150.00
(T-Mobile) 0.00 1/2" Iee 11.50 6.25 250.00
0.00
Stand-Off T-Frame B From Leg 0.00 0.0000 135.00 No Ice 8.50 4.50 150.00
(T-Mobile) 0.00 1/2" Ice 11.50 6.25 250.00
0.00
Stand-Off T-Frame C From Leg 0.00 0.0000 135.00 No Ice 8.50 4.50 150.00
(T-Mobile) 0.00 172" Ice 11.50 6.25 250.00
0.00 '
(3) Ericsson AIR21 Antenna A From Leg 5.00 0.0000 135.00 No Ice 4.67 3.11 125.00
(T-Mobile) 0.00 1/2" Ice 5.15 4.02 205.00
0.00
(3) Ericsson AIR21 Antenna B From Leg 5.00 0.0000 135.00 No Ice 4.67 311 125.00
(T-Mobile) 0.00 1/2" Iee 5.15 4.02 205.00
0.00
(3) Ericsson AIR21 Antenna C From Leg 5.00 0.0000 135.00 No Ice 4.67 3.11 125.00
(T-Mobile) 0.00 1/2" Ice 5.15 4.02 205.00
0.00
BXA-171063-8BF A From Leg 4.50 0.0000 146.00 No Ice 2.02 2.02 55.00
(Verizon) 0.00 1/2" Iee 241 241 85.00
0.00
BXA-171063-8BF B From Leg 4.50 0.0000 146.00 No Ice 2.02 2.02 55.00
(Verizon) 0.00 172" Ice 2.41 2.41 85.00
0.00
BXA-171063-12BF C From Leg 4.50 0.0000 146.00 No Ice 2.02 2.02 55.00
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e 180 ft. Self Support Tower 14:03:32 05/14/14
PhEWingé 0}\;1 ;);9;2084 " Client ] ) Designed by
one: (F Aj( : Verizon Wireless Domenic Aversa
Description Face Offset Offsets: Azimuth Placement CuAs CuAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° St Vs Vs Ib
St
ft
(Verizon) 0.00 1/2" Ice 241 2.41 85.00
0.00
BXA-80063-6BF A From Leg 4.50 0.0000 146.00 No Ice 5.53 247 75.00
(Verizon) 0.00 1/2" Iee 6.10 3.00 105.00
0.00
BXA-80063-6BF B From Leg 4.50 0.0000 146.00 No Ice 5.53 247 75.00
(Verizon) 0.00 1/2" Iee 6.10 3.00 105.00
0.00
BXA-80063-6BF C From Leg 4.50 0.0000 146.00 No Ice 553 247 75.00
(Verizon) 0.00 1/2" Ice 6.10 3.00 105.00
0.00
BXA-70063-6CF A From Leg 4.50 0.0000 146.00 No Ice 5.54 3.00 75.00
(Verizon) 0.00 172" Ice 6.13 3.55 105.00
0.00
BXA-70040-6CF B From Leg 4.50 0.0000 146.00 No Ice 5.54 3.00 75.00
(Verizon) 0.00 1/2" Ice 6.13 3.55 105.00
0.00
BXA-70040-6CF C From Leg 4.50 0.0000 146.00 No Ice 5.54 3.00 75.00
(Verizon) 0.00 1/2" Ice 6.13 3.55 105.00
0.00
Stand-Off T-Frame A From Leg 0.00 0.0000 146.00 No Ice 8.50 4.50 150.00
(Verizon) 0.00 1/2" Ice 11.50 6.25 250.00
0.00
Stand-Off T-Frame B From Leg 0.00 0.0000 146.00 No Ice 8.50 4.50 150.00
(Verizon) 0.00 1/2" Ice 11.50 6.25 250.00
0.00
Stand-Off T-Frame C From Leg 0.00 0.0000 146.00 No Ice 8.50 4.50 150.00
(Verizon) 0.00 1/2" Ice 11.50 6.25 250.00
0.00
(2) Scala Panels B From Leg 4.50 0.0000 175.60 No Ice 8.21 525 65.00
0.00 172" Iee 10.10 6.87 95.00
0.00
Stand Off Mount B From Leg 0.00 0.0000 175.60 No Ice 4.50 6.50 105.00
0.00 1/2" Iee 8.50 9.21 145.00
0.00
14' Inverted Whip C From Face 4.00 0.0000 166.00 - 180.00 No Ice 5.20 5.20 65.00
0.00 1/2" Ice 7.10 7.10 94.00
0.00
21' Whip A From Leg 2.00 0.0000 191.50 No Ice 438 4.38 50.00
0.00 1/2" Iee 6.15 6.15 85.00
0.00
20' Dipole B From Leg 2.00 0.0000 191.00 No Ice 6.00 6.15 65.00
0.00 172" Ice 8.50 6.75 105.00
0.00
6' Yagi B From Face 4.00 0.0000 184.00 No Ice 1.10 0.60 22.00
0.00 1/2" Iee 1.60 0.80 28.00
0.00
PG1*0F-0090-310 B From Leg 2.00 0.0000 187.00 No Ice 3.00 3.00 33.00
0.00 1/2" Ice 4.00 4.00 44.00
0.00
21' Whip A From Leg 2.00 0.0000 192.50 No Ice 4.38 438 40.00
0.00 1/2" Ice 6.15 6.15 70.00
0.00
16' Whip C From Face 4.00 0.0000 190.00 No Ice 3.50 3.50 30.00
0.00 12" Iee 5.25 5.25 45.00
0.00

6' Yagi © From Face 4.00 0.0000 185.00 No Ice 1.10 0.60 22.00
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Pl e 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client . _ Designed by
Phone: (;5?03( g =00 Verizon Wireless Domenic Aversa
Description Face Offset Offsets: Azimuth Placement CaAs CaAs Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
v ¢ St b Vi Ib
t
Vi
0.00 1/2" Ice 1.60 0.80 28.00
0.00
10" Whip B From Face 4.00 0.0000 187.00 No Ice 3.10 3.10 30.00
0.00 1/2" Ice 3.90 3.90 37.00
0.00
20' Dipole A From Face 4.00 0.0000 188.00 No Ice 3.00 2.19 25.00
0.00 1/2" Iece 4.25 3.08 42.00
0.00
10' Whip C From Leg 2.00 0.0000 188.50 No Ice 3.10 3.10 30.00
0.00 1/2" Iee 390 3.90 37.00
0.00
BXA-171063-8BF A From Leg 4.50 0.0000 146.00 No Ice 2.02 2.02 50.00
(Verizon) 0.00 172" Ice 241 241 75.00
0.00
BXA-171063-8BF B From Leg 4.50 0.0000 146.00 No Ice 2.02 2.02 50.00
(Verizon) 0.00 172" Ice 241 241 75.00
0.00
BXA-171063-8BF C From Leg 4.50 0.0000 146.00 No Ice 2.02 2.02 50.00
(Verizon) 0.00 1/2" Ice 2.41 241 75.00
0.00
ALURH_2X40-AWS RRH A From Leg 4.50 0.0000 146.00 No Ice 1.25 0.75 60.00
(Verizon) 0.00 172" Ice 1.64 1.20 85.00
0.00
ALU RH_2X40-AWS RRH B From Leg 4.50 0.0000 146.00 No Ice 1.25 0.75 60.00
(Verizon) 0.00 172" Ice 1.64 1.20 85.00
0.00
ALU RH_2X40-AWS RRH C From Leg 4.50 0.0000 146.00 No Ice 1.25 0.75 60.00
(Verizon) 0.00 1/2" Iee 1.64 1.20 85.00
0.00
Tower Pressures - No Ice
Gy =1121
Section 4 Ky qz Ac F Ar Ar Aleg Leg Cady CyAy
Elevation a % In Out
c Face Face
ft ft psf id e s 17 S 12 Vi
T1 17000 | 1.597 30| 134958 A 10.879 7.917 7917 42.12 5,348 0.000
180.00-160.00 B 10.879 7917 42.12 0.000 0.000
© 10.879 7917 42.12 25.820 0.000
T2 150.00 | 1.541 29| 157.047| A 19.905 0.000 9.600 48.23 6.140 0.000
160.00-140.00 B 19.905 0.000 48.23 0.000 0.000
© 19.905 8.910 33.31 25.820 0.000
T3 130.00| 148 27| 198.281| A 21.032 0.000 9.600 45.64 10.892 0.000
140.00-120.00 B 21.032 0.000 45.64 73.151 0.000
C 21.032 29.700 18.92 25.820 0.000
T4 116.67 | 1.434 27 75200 | A 9.122 0.000 3.896 42.71 9.967 0.000
120.00-113.33 B 9.122 0.000 42,71 30.480 0.000
© 9.122 9.900 20.48 8.607 0.000
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. . Project Date
KM Consulting Engineers, Inc.
i 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (1570/493(. §38 0400 Verizon Wireless Domenic Aversa
Section z Kz q: Ag F Af Ar Aleg Leg CaAy CrA4
Elevation a % In Out
c Face Face
1t Jii psf 1 e i yia Vs P i
TS5 110.00| 1.411 26 79.700 | A 9.353 0.000 3.896 41.65 9.967 0.000
113.33-106.67 B 9.353 0.000 41.65 30.480 0.000
C 9.353 9.900 20.23 8.607 0.000
T6 103.33 | 1.386 26 84200 A 10.742 0.000 3.896 36.26 10.156 0.000
106.67-100.00 B 10.742 0.000 36.26 30.480 0.000
C 10.742 9.900 18.87 8.607 0.000
T7 90.00| 1.332 251 281.260| A 37.265 0.000 15.026 40.32 31.160 0.000
100.00-80.00 B 37.265 0.000 40.32 91.439 0.000
C 37.265 29.700 22.44 25.820 0.000
T8 80.00-70.00 75.00] 1.264 23] 156.710| A 18.138 0.000 9.287 51.21 15.580 0.000
B 18.138 0.000 51.21 45.720 0.000
C 18.138 14.850 28.15 12.910 0.000
T9 70.00-60.00 65.00| 1.214 22| 166.835] A 24.676 0.000 9.287 37.64 15.580 0.000
B 24.676 0.000 37.64 45,720 0.000
C 24.676 14.850 23.50 12.910 0.000
T10 55.001 1.157 21| 176797 A 20.598 0.000 9.287 45,09 16.462 0.000
60.00-50.00 B 20.598 0.000 45,09 45,720 0.000
C 20.598 14.850 26.20 12.910 0.000
T11 45.00| 1.093 20| 1869221 A 26.298 0.000 9.287 35.32 16.560 0.000
50.00-40.00 B 26.298 0.000 35.32 45.720 0.000
C 26.298 14.850 22.57 12,910 0.000
T12 3500 1.017 19] 197.047] A 27.937 0.000 9.287 33.24 16.560 0.000
40.00-30.00 B 27.937 0.000 33.24 45,720 0.000
C 27.937 14.850 21.71 12.910 0.000
T13 25.00 1 18] 207.172| A 28.798 0.000 9.287 32.25 16.560 0.000
30.00-20.00 B 28.798 0.000 32.25 45,720 0.000
C 28.798 14.850 21.28 12.910 0.000
T14 20.00-0.00 10.00 1 18| 446806 A 31.190 22.121 22.121 41.49 16.560 0.000
B 31.190 22.121 41.49 47.288 0.000
C 31.190 36.971 32.45 12.910 0.000
Tower Pressure - With Ice
Gy=1121
Section 2] Kz g, 1z Ac F Ar Axr Aeg Leg CuAy CqAy
Elevation a % In Out
c Face Face
fi ft psf in )id e s 7 1 jid 17
T1 170,00 1.597 22 0.5000] 136.625| A 10.879 17.978 11.250 38.99 8.948 0.000]
180.00-160.00) B 10.879 17.978 38.99 0.000 0.000
C 10.879 17.978 38.99 47.820 0.000
T2 150.00f 1.541 21 0.5000] 158715 A 22.131 5.889 11.826 42.20 10.140 0.000
160.00-140.00! B 22.131 5.889 42.20 0.000 0.000
C 22.131 19.299 28.54 47.820 0.000
T3 130.00 1.48 21 0.5000] 199950 A 23.258 5.716 11.826 40.81 17.292 0.000
140.00-120.00| B 23.258 5.716 40,81 74.751 0.000
C 23.258 50.416 16.05 47,820 0.000
T4 116.67) 1.434 20 0.5000 75757 A 9.864 2.090 4.638 38.79 15.300 0.000
120.00-113.33 B 9.864 2.090 38.79 31.146 0.000]
C 9.864 16.990 17.27 15.940 0.000]
TS 110,00 1411 20 0.5000 80.257| A 10.095 2.183 4,638 37.77 15.300 0.000]
113.33-106.67 B 10.095 2.183 37.77 31146 0.000]
C 10.095 17.083 17.06 15.940 0.000
TG 103.33] 1.386) 19 0.5000 84,757 A 11.484 2.282 4.638 33.69 15.789 0.000
106.67-100.00 B 11.484 2.282 33.69 31.146 0.000]
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7 . Project Date
KM Consulting Engineers, Inc.
sl e 180 ft. Self Support Tower 14:03:32 05/14/14
Phain‘génggg?oioo Client . _ Designed by
one: (FA;(: Verizon Wireless Domenic Aversa
Section z Kz qz 174 Ag F Ar Ar Aleg Leg CaAy CaAa
Elevation a % In Out
c Face Face
i fi psf. in V4 e 7 7 1 s yis
C 11.434 17.182 16.18 15.940 0.000
T7 100.00-80,00 90.00f 1.332 18 0.5000] 282.928| A 39.491 7.413 17.252 36.78 49.160 0.000
B 39.491 7.413 36.78 93.439 0.000
C 39.491 52.113 18.83 47.820 0.000
T8 80.00-70.00 75.00] 1.264 18 0.5000] 157.545] A 19.251 2.950 10.401 46.85 24.580 0.000
B 19.251 2.950 46.85 46.720 0.000
C 19.251 25.300 23.35 23910 0.000
T9 70.00-60.00 65.00 1.214 17 0.5000] 167.670| A 25.790 4.397 10.401 34.45 24.580 0.000
B 25.790 4,397 34.45 46.720 0.000
C 25.790 26.747 19.80 23.910 0.000
T10 60.00-50.00 55.000 1.157 16 0.5000] 177.631] A 21.711 3.231 10.401 41.70 27.262 0.000
B 21.711 3.231 41.70 46.720 0.000
C 21.711 25.581 21.99 23.910 0.000
T11 50.00-40,00 45,000 1.093 15 0.5000] 187.756] A 27.411 4.860 10.401 32.23 27.560 0.000
B 27.411 4.860 32.23 46.720 0.000
C 27.411 27.210 19.04 23.910 0.000
T12 40.00-30.00 35,001 1.017 14 0.5000] 197.881| A 31.403 1.565 10.401 31.55 27.560 0.000
B 31.403 1.565 31.55 46.720 0.000
C 31.403 23915 18.80 23.910 0.000
T13 30.00-20.00 25.00 1 14 0.5000] 208.006] A 32.365 1.649 10.401 30.58 27.560 0.000
B 32.365 1.649 30.58 46.720 0.000
C 32.365 23.999 18.45 23.910 0.000
T14 20.00-0.00 10.00 1 14 0.5000] 448.475| A 31.190 33.258 25.460 39.51 27.560 0.000
B 31.190 33.258 39.51 51.717 0.000
C 31.190 55.608 29.33 23.910 0.000
Tower Pressure - Service
Gy=1121
Section = Kz g; Ag F Ar Ag Aleg Leg CyAy ChA,
Elevation a % In Out
c Face Face
fi ft psf yid e i i bid Jia P
Ti 170,00 | 1.5397 15] 134958 A 10.879 7.917 7917 42.12 5348 0.000
180.00-160.00 B 10.879 7.917 42,12 0.000 0.000
C 10.879 7.917 42,12 25.820 0.000
T2 150.00 | 1.541 141 157.047| A 19.905 0.000 9.600 48.23 6.140 0.000
160.00-140.00 B 19.905 0.000 48.23 0.000 0.000
C 19.905 8.910 33.31 25.820 0.000
T3 130.00 148 141 198281 A 21.032 0.000 9.600 45.64 10.892 0.000
140.00-120.00 B 21.032 0.000 45.64 73.151 0.000
C 21.032 29.700 18.92 25.820 0.000
T4 116.67| 1.434 13 75200 A 9.122 0.000 3.896 42.71 9.967 0.000
120.00-113.33 B 9.122 0.000 42.71 30.480 0.000
C 9.122 9.900 20.48 8.607 0.000
TS 110.00 | 1411 13 79.700 | A 9.353 0.000 3.896 41,65 9.967 0.000
113.33-106.67 B 9.353 0.000 41.65 30.480 0.000
C 9.353 9.900 20.23 8.607 0.000
Té6 103.33| 1.386 13 84.200| A 10.742 0.000 3.896 36.26 10.156 0.000
106.67-100.00 B 10.742 0.000 36.26 30.480 0.000
C 10.742 9.900 18.87 8.607 0.000
T7 90.00 | 1.332 12| 281260 A 37.265 0.000 15.026 40.32 31.160 0.000
100.00-80.00 B 37.265 0.000 40,32 91.439 0.000
C 37.265 29.700 22.44 25.820 0.000
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) g Project Date
KM Consulting Engineers, Inc.
P iy 180 ft. Self Support Tower 14:03:32 05/14/14
Phaing6, OJZJ ;);932{;9400 Client _ _ Designed by
one: (FA,)\’.- Verizon Wireless Domenic Aversa
Section z Kz q. Ag F Ar Ar Aleg Leg CaAs CyAy
Elevation a % In Out
c Face Face
f fi psf 7 e 1 1 i i 1
T8 80.00-70.00 75.00 | 1.264 121 156710 A 18.138 0.000 9.287 51.21 15.580 0.000
B 18.138 0.000 51.21 45720 0.000
C 18.138 14.850 28.15 12.910 0.000
T9 70.00-60.00 65.00| 1.214 11| 166.835| A 24.676 0.000 9.287 37.64 15.580 0.000
B 24.676 0.000 37.64 45.720 0.000
C 24.676 14.850 2350 - 12910 0.000
T10 55.00| 1.157 11| 176.797| A 20.598 0.000 9.287 45.09 16.462 0.000
60.00-50.00 B 20.598 0.000 45.09 45.720 0.000
C 20.598 14.850 26.20 12.910 0.000
T11 4500 1.093 10| 186.922| A 26.298 0.000 9.287 35.32 16.560 0.000
50.00-40.00 B 26.298 0.000 35.32 45.720 0.000
C 26.298 14.850 22.57 12.910 0.000
TI2 35.00| 1.017 9| 197.047| A 27.937 0.000 9.287 33.24 16.560 0.000
40.00-30.00 B 27.937 0.000 33.24 45.720 0.000
C 27.937 14.850 2171 12.910 0.000
Ti3 25.00 1 9| 207.172| A 28.798 0.000 9.287 3225 16.560 0.000
30.00-20.00 B 28.798 0.000 3225 45.720 0.000
C 28.798 14.850 21.28 12.910 0.000
T14 20.00-0.00 10.00 1 9| 446.806| A 31.190 22.121 22.121 41.49 16.560 0.000
B 31.190 22.121 41.49 47.288 0.000
C 31.190 36,971 32,45 12.910 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Ctrl,
FElevation Weight Weight a Face
[4
ft ib ib e )3 ib pif
Tl 140.00 80622 A 0.139[ 2811 058 [ ] 15.470 247246 | 123.62| C
180.00-160.00 B 0.139| 2.811| 0.58 1 | 15.470
C 0.139| 2811 0.58 1 1 15.470
T2 263.20 890.14 | A 0.127| 2.859| 0.578 | 1 19.905 315139 157.57| C
160.00-140.00 B 0.127| 2.859| 0.578 | | 19.905
C 0.183 | 2.652| 0.587 | 1 25.137
T3 989.20 1635.64| A 0.106 | 2.94| 0576 ] 1 21.032 626130| 313.06| C
140.00-120.00 B 0.106| 2.94| 0576 1 1 21.032
C 0256 | 242 0.603 1 1 38.953
T4 400.13 537.07| A 0.121] 2.88| 0.578 1 1 9.122 254853 | 38228| C
120.00-113.33 B 0.121| 2.88| 0.578 1 1 9.122
C 0.253 | 2429 0.603 1 1 15.088
TS 400.13 547.78 | A 0.117| 2.895| 0.577 1 1 9.353 2535.85| 380.38| C
113.33-106.67 B 0.117| 2.895| 0.577 I 1 9.353
C 0.242| 2463 0.6 1 1 15.291
T6 400.70 71270 | A 0.128 | 2.856| 0.578 1 1 10.742 2590.03| 38850| C
106.67-100.00 B 0.128 [ 2.856| 0.578 1 1 10.742
C 0245 | 2452 0.601 1 1 16.689
T7 120420 269598 | A 0.132| 2.837| 0.579 1 1 37.265 7858.99 | 39295 ¢
100.00-80.00 B 0.132| 2.837| 0.579 | 1 37.265
C 0238 | 2474 0.599 1 1 55.053
T8 602.10 1378.16 | A 0.116 | 2.902| 0.577 1 1 18.138 375372 37537| C
80.00-70.00 B 0.116 | 2.902| 0.577 I | 18.138
C 0211 2.561| 0.593 1 | 26.938
T9 602.10 1780.07| A 0.148 | 2.779| 0.581 1 | 24.676 3959.60 | 39596| C
70.00-60.00 B 0.148 | 2779 0.581 1 1 24,676
C 0237 2477 0.599 ] 1 33.566
T10 604,53 1561.19| A 0.117| 2.899| 0.577 1 | 20.598 3629.07| 36291 C
60.00-50.00 B 0.117| 2.899 | 0.577 ] 1 20.598
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. . Project Date
KM Consulting Engineers, Inc.
e 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (ﬁ’:ﬁ( .538 0400 Verizon Wireless Domenic Aversa
Section Add Self F e Cr Rz Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
fi Ib b e Jid b plf
C 02] 2594 0.591 | | 29.367
T11 604.80 1906.12| A 0.141 1 2.806 0.58 1 1 26.298 3716.66 371.67 C
50.00-40.00 B 0.141 ] 2.806 0.58 1 1 26.298
C 0.22 2.53] 0.595 1 1 35.130
T12 604.80 2159.10| A 0.142 | 2.802 0.58 1 1 27.937 3553.50 355.35 C
40.00-30.00 B 0.142 | 2.802 0.58 1 1 27.937
C 0.217 2.541 0.594 1 1 36.759
T13 604.80 2216271 A 0.139| 2.812 0.58 1 1 28.798 3554.82 355.48 (C
30.00-20.00 B 0.139| 2.812 0.58 1 1 28.798
C 0211 ] 2.561| 0.593 1 1 37.599
T14 609.12 9793.68 | A 0.119] 2.888 | 0.577 | 1 43.960 4609.21 230.46 ©
20.00-0.00 B 0.119] 2.888 | 0.577 1 | 43.960
C 0.153 | 2.762| 0.582 1 | 52.702
Sum Weight: 8029.82 | 28620.10 OTM | 4423299.5 54195.13
7 1b-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr Rp Dr Dp Ag F w Crrl.
Elevation Weight Weight a Face
c
fi b ib e s ib plf
T1 140.00 80622 A 0.139| 2.811 0.58 0.8 1 13.294 2269.89 113.49 C
180.00-160.00 B 0.139| 2.811 0.58 0.8 1 13.294
C 0.139 | 2.811 0.58 0.8 1 13.294
T2 263.20 890.14 | A 0.127 | 2.859| 0.578 0.8 1 15.924 2814.02 140.70 C
160.00-140.00 B 0.127 | 2.859| 0.578 0.8 1 15.924
C 0.183 | 2.652| 0.587 0.8 1 21.156
T3 989.20 1635.64 | A 0.106 2941 0576 0.8 1 16.826 5949.05 29745 C
140.00-120.00 B 0.106 2941 0.576 0.8 | 16.826
C 0.256 2421 0.603 0.8 | 34.747
T4 400.13 537.07| A 0.121 2.88 | 0.578 0.8 | 7.297 2416.77 362.52 C
120.00-113.33 B 0.121 2.88 | 0.578 0.8 1 7.297
C 0.253 | 2.429| 0.603 0.8 I 13.263
TS 400.13 54778 | A 0.117 | 2.895| 0.577 0.8 | 7.483 2401.11 360.17 C
113.33-106.67 B 0.117 | 2.895| 0.577 0.8 | 7.483
C 0242 | 2.463 0.6 0.8 1 13.420
T6 400.70 71270 | A 0.128 | 2.856 | 0.578 0.8 | 8.594 2438.69 365.80 C
106.67-100.00 B 0.128 | 2.856 | 0.578 0.8 1 8.594
C 0.245| 2452 0.601 0.8 | 14.540
T7 1204.20 269598 | A 0.132 | 2.837| 0.579 0.8 1 29.812 7349.89 367.49 C
100.00-80.00 B 0.132| 2.837| 0.579 0.8 1 29.812
C 0238 2.474| 0.599 0.8 1 47.600
T8 602.10 1378.16 | A 0.116 | 2.902| 0.577 0.8 1 14.510 3510.18 351.02 C
80.00-70.00 B 0.116 | 2.902| 0.577 0.8 1 14,510
C 0211 2.561| 0.593 0.8 | 23.310
T9 602.10 1780.07| A 0.148 | 2.779| 0.581 0.8 1 19.741 3651.96 365.20 C
70.00-60.00 B 0.148 | 2.779 | 0.581 0.8 1 19.741
C 0.237| 2477 | 0.599 0.8 | 28.631
T10 604.53 1561.19| A 0117 2.899| 0.577 0.8 1 16.478 3372.68 337.27 C
60.00-50.00 B 0.117 | 2.899| 0.577 0.8 1 16.478
C 02] 2594 | 0.591 0.8 1 25.247
T11 604.80 1906.12 | A 0.141 | 2.806 0.58 0.8 | 21.039 3415.21 341.52 C
50.00-40.00 B 0.141 | 2.806 0.58 0.8 1 21.039
C 0.22 2.53| 0.595 0.8 | 29.870
T12 604.80 215910 A 0.142 | 2.802 0.58 0.8 1 22.350 3254.32 325.43 C
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KM Consulting Engineers, Inc.
9F0§3S, Lie ’ 180 ft. Self Support Tower 14:03:32 05/14/14
Phain%gZJ??ngmo Client . . Designed by
one: (FAj{: Verizon Wireless Domenic Aversa
Section Add Self F e Cr R Dr Dy Ar F w Cirl.
Elevation Weight Weight a Face
C
i Ib b e s b plf
40.00-30.00 B 0.142 | 2.802 0.58 0.8 1 22.350
C 0.217 2.541 0.594 0.8 1 31171
T13 604.80 2216271 A 0.139] 2.812 0.58 0.8 1 23.038 3249.05 32491 C
30.00-20.00 B 0.139] 2.812 0.58 0.8 1 23.038
C 0.211 ] 2.561] 0.593 0.8 | 31.839
T14 609.12 9793.68 | A 0.119| 2.888| 0.577 0.8 | 37.722 4252.01 212.60 C
20.00-0.00 B 0.119 | 2.888 | 0.577 0.8 1 37.722
C 0.153 | 2.762 | 0.582 0.8 1 46.464
Sum Weight: 8029.82 | 28620.10 OTM | 4118397.9 50344.83
1 1b-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Ry Dr Dy Ag F w Crl.
Elevation Weight Weight a Face
[+
1t Ji3 b e 1 1b plf
T1 140.00 806.22 | A 0.139] 2.811 0.58 0.85 1 13.838 2320.53 116.03 C
180.00-160.00 B 0.139 | 2.811 0.58 0.85 1 13.838
© 0.139| 2.811 0.58 0.85 1 13.838
T2 263.20 890.14| A 0.127 | 2.859| 0.578 0.85 | 16.919 2898.36 144.92 C
160.00-140.00 B 0.127| 2.859| 0.578 0.85 | 16.919
C 0.183 | 2.652| 0.587 0.85 1 22.151
T3 989.20 1635.64 | A 0.106 2941 0576 0.85 1 17.878 6027.11 301.36 C
140.00-120.00 B 0.106 2941 0576 0.85 | 17.878
C 0.256 2421 0.603 0.85 1 35.798
T4 400.13 537.07| A 0.121 2.88| 0.578 0.85 1 7.753 2449.71 367.46 C
120.00-113.33 B 0.121 2.88| 0578 0.85 | 7.753
C 0.253 | 2.429| 0.603 0.85 | 13.719
TS 400.13 54778 | A 0.117] 2.895| 0.577 0.85 | 7.950 243479 36522 C
113.33-106.67 B 0.117] 2.895] 0.577 0.85 | 7.950
C 0.242 | 2.463 0.6 0.85 1 13.888
T6 400.70 71270 A 0.128 | 2.856| 0.578 0.85 1 9.131 2476.53 371.48 C
106.67-100.00 B 0.128 | 2.856| 0.578 0.85 1 9.131
C 0.245| 2.452| 0.601 0.85 | 15.077
T7 1204.20 269598 | A 0.132| 2.837| 0.579 0.85 1 31.675 7477.16 373.86 C
100.00-80.00 B 0.132| 2.837| 0.579 0.85 | 31.675
C 0.238| 2474 0.599 0.85 1 49.463
T8 602.10 1378.16 | A 0.116 | 2.902| 0.577 0.85 1 15.417 3571.07 357.11 C
80.00-70.00 B 0.116 | 2.902| 0.577 0.85 | 15.417
C 0.211] 2.561| 0.593 0.85 | 24.217
T9 602.10 1780071 A 0.148 | 2.779 | 0.581 0.85 | 20.975 3728.87 372.89 C
70.00-60.00 B 0.148 1 2.779] 0.581 0.85 1 20.975
C 0237 2477 | 0.599 0.85 | 29.865
T10 604.53 1561.19| A 0.117] 2.899| 0.577 0.85 1 17.508 3436.78 343.68 C
60.00-50.00 B 0.117] 2.899| 0.577 0.85 | 17.508
C 0.2] 2594 0.591 0.85 1 26.277
T11 604.80 1906.12| A 0.141 ] 2.806 0.58 0.85 | 22.353 3490.57 349.06 C
50.00-40.00 B 0.141 | 2.806 0.58 0.85 1 22.353
C 0.22 2.53| 0595 0.85 | 31.185
T12 604.80 2159.101 A 0.142 | 2.802 0.58 0.85 | 23.747 3329.12 33291 C
40.00-30.00 B 0.142 | 2.802 0.58 0.85 1 23.747
C 0.217 2.54| 0.594 0.85 1 32.568
T13 604.80 221627 A 0.139 | 2.812 0.58 0.85 1 24.478 332549 | 33255 C
30.00-20.00 B 0.139 | 2.812 0.58 0.85 1 24.478
C 0211 2.561] 0.593 0.85 1 33.279
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: . Project Date
KM Consulting Engineers, Inc.
9F0rg;s, Lﬁ,e ’ 180 ft. Self Support Tower 14:03:32 05/14/14
Phain(géolg.)lgggZOcioo Client er — Designed by
one. H .
e CHZRR VWARCIESS Domenic Aversa
Section Add Self F e Cr Ry Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
ft ib b e ) 1b plf
T14 609.12 9793.68| A 0.119| 2.888| 0.577 0.85 | 39.281 4341.31 217.07 C
20.00-0.00 B 0.119 | 2.888| 0.577 0.85 | 39.281
C 0.153 | 2.762| 0.582 0.85 | 48.024
Sum Weight: 8029.82 | 28620.10 OTM | 4194623.3 51307.41
3 1b-fi

Tower Forces - With

Ice - Wind Normal To Face

Section Add Self F e Cr Rg Dr Dp AE F w Crrl.
Elevation Weight Weight a Face
¢
fi b b e s b plf
Tl 408.59 1321.07| A 0211 | 2.559| 0.593 1 | 21.535 277872 13894 C
180.00-160.00 B 0211 | 2.559| 0.593 1 1 21.535
C 0211 | 2.559| 0.593 1 1 21.535
T2 701.46 1376.56 | A 0.177| 2.676 | 0.586 1 1 25.582 3337.05| 16685| C
160.00-140.00 B 0.177 | 2.676 | 0.586 1 | 25.582
C 0.261 | 2.405| 0.605 1 | 33.802
T3 2427.32 214968 | A 0.145| 2.79| 0.581 1 1 26.578 5936.14 | 296.81 C
140.00-120.00 B 0.145| 2.79| 0.581 1 1 26.578
C 0368 | 2.13| 0.639 I 1 55.487
T4 976.46 75932 A 0.158 | 2.743| 0.583 1 1 11.082 2386.27| 357.94| C
120.00-113.33 B 0.158 | 2.743| 0.583 1 1 11.082
C 0.354| 2.161| 0.634 1 1 20.637
T5 976.46 77815 A 0.153 | 2.761 | 0.582 1 1 11.366 2372.68 | 35590| C
113.33-106.67 B 0.153 | 2.761 | 0.582 1 1 11.366
C 0339 | 2.198 | 0.628 1 1 20.832
T6 979.10 984021 A 0.162 | 2726 | 0.583 1 1 12.816 241030 36154 C
106.67-100.00 B 0.162 | 2.726 | 0.583 1 1 12.816
C 0338 | 2.199 | 0.628 1 1 22.280
T7 2947.00 360541 A 0.166 | 2.714| 0.584 1 1 43.820 7275.05| 36375 C
100.00-80.00 B 0.166 | 2.714| 0.584 1 1 43.820
C 0.324 | 2.235] 0.623 1 1 71.981
T8 1473.50 1776.81| A 0.141] 2.805| 0.58 1 1 20.962 3470.10 | 347.01 C
80.00-70.00 B 0.141] 2805 0.58 1 1 20.962
C 0.283 | 2.343| 0.611 1 1 34.703
T9 1473.50 238797 A 0.18 | 2.664| 0.587 1 1 28.368 3604.93 | 36049| C
70.00-60.00 B 0.18 | 2.664| 0.587 1 1 28.368
C 0313] 2.261| 0.62 1 1 42.374
T10 1486.81 2034391 A 0.14| 2.807| 0.58 1 1 23.585 336142 | 336.14| C
60.00-50.00 B 0.14| 2.807( 0.58 1 1 23.585
C 0266 | 239| 0.606 1 1 37.217
T11 1488.29 2565.50 | A 0.172 | 2.693| 0.585 1 1 30.255 3406.57 | 340.66| C
50.00-40.00 B 0.172 | 2.693| 0.585 1 1 30.255
C 0291 232| 0.613 1 1 44,095
T12 1488.29 280751 A 0.167 | 2.711| 0.584 1 1 32.318 3262.79| 32628| C
40.00-30.00 B 0.167 | 2.711| 0.584 1 1 32318
C 028 2352 0.61 1 1 45.988
T13 1488.29 288939 | A 0.164 | 2.722| 0.584 1 1 33.328 3261.04| 32610 C
30.00-20.00 B 0.164 | 2.722| 0.584 1 1 33.328
C 0.271] 2.376 | 0.607 1 1 46.943
T14 151035 1152971 A 0.144 | 2.795| 0.581 1 1 50.497 420727 21036| C
20.00-0.00 B 0.144 | 2.795| 0.581 1 1 50.497
C 0.194 ] 2.618| 0.589 1 1 63.948
Sum Weight: | 1982545 | 36965.49 OTM | 4258396.9 51070.32
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) g Project Date
KM Consulting Engineers, Inc.
i 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (?:/)Jﬁ 0400 Verizon Wireless Domenic Aversa
Section Add Self F e Cr Rz Dr Dy Ar F w Crrl.
Elevation Weight Weight a Face
c
1 b ib e [ I plf
8 lb-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr R Dr Dy Ae F w Crrl.
Elevation Weight Weight a Face
C
ft ib Ib e ¥ b plf
T1 408.59 1321.07| A 0211 ] 2.559| 0.593 0.8 | 19.360 2640.42 132.02 C
180.00-160.00 B 0211 ] 2.559| 0.593 0.8 | 19.360
C 0211 ] 2.559| 0.593 0.8 1 19.360
T2 701.46 1376.56 | A 0.177 | 2.676| 0.586 0.8 1 21.155 3081.97 154.10 C
160.00-140.00 B 0.177] 2.676 | 0.586 0.8 | 21.155
C 0.261 | 2.405| 0.605 0.8 | 29.376
T3 2427.32 2149.68 | A 0.145 2.79] 0.581 0.8 | 21.926 5708.22 285.41 C
140.00-120.00 B 0.145 2.79| 0.581 0.8 1 21.926
C 0.368 2.13| 0.639 0.8 1 50.835
T4 976.46 75932 | A 0.158 | 2.743 | 0.583 0.8 1 9.109 2291.18 343.68 C
120.00-113.33 B 0.158 | 2.743 | 0.583 0.8 1 9.109
C 0.354| 2.161| 0.634 0.8 1 18.664
TS 976.46 778.15| A 0.153 | 2.761| 0.582 0.8 | 9.347 227533 341.30 ©
113.33-106.67 B 0.153 | 2.761] 0.582 0.8 1 9.347
© 0.339| 2.198| 0.628 0.8 1 18.813
T6 979.10 984.02| A 0.162 | 2.726 | 0.583 0.8 1 10.519 2301.47 34522 C
106.67-100.00 B 0.162 | 2.726 | 0.583 0.8 | 10.519
C 0.338 | 2.199| 0.628 0.8 | 19.984
T7 2947.00 3605411 A 0.166 | 2.714| 0.584 0.8 1 35.922 6909.51 345.48 C
100.00-80.00 B 0.166 | 2.714| 0.584 0.8 1 35922
C 0.324 | 2.235] 0.623 0.8 1 64.083
T8 1473.50 1776.81 | A 0.141] 2.805 0.58 0.8 1 17.112 3292.77 329.28 C
80.00-70.00 B 0.141] 2.805 0.58 0.8 1 17.112
(& 0.283 | 2.343| 0.611 0.8 I 30.853
T9 1473.50 2387971 A 0.18] 2.664| 0.587 0.8 1 23.210 3384.84 338.48 ©
70.00-60.00 B 0.18] 2.664| 0.587 0.8 | 23.210
C 0.313] 2.261 0.62 0.8 1 37.217
T10 1486.81 203439 A 0.14 | 2.807 0.58 0.8 1 19.243 3174.73 317.47 C
60.00-50.00 B 0.14] 2.807 0.58 0.8 | 19.243
C 0.266 2.39| 0.606 0.8 1 32.875
T11 1488.29 2565501 A 0.172 | 2.693| 0.585 0.8 | 24772 3190.44 319.04 ©
50.00-40.00 B 0.172 ] 2.693 | 0.585 0.8 | 24.772
C 0.291 2.32] 0.613 0.8 1 38.613
T12 1488.29 2807.51| A 0.167| 2.711| 0.584 0.8 | 26.037 3029.23 302.92 C
40.00-30.00 B 0.167| 2.711| 0.584 0.8 1 26.037
C 028 ] 2.352 0.61 0.8 | 39.707
T13 1488.29 2889.39| A 0.164 | 2.722| 0.584 0.8 1 26.855 3021.90 302.19 &
30.00-20.00 B 0.164 | 2.722| 0.584 0.8 1 26.855
C 0271 2.376| 0.607 0.8 1 40.470
T14 1510.35 1152971 A 0.144 | 2.795] 0.581 0.8 1 44.259 3953.37 197.67 C
20.00-0.00 B 0.144 | 2.795| 0.581 0.8 1 44.259
C 0.194| 2.618| 0.589 0.8 | 57.711
Sum Weight: 1982545 36965.49 OTM | 4036757.0 48255.37
2 Ib-ft
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) ) Project Date
KM Consulting Engineers, Inc.
ooyl 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (1;0‘49;{. '538 0400 Verizon Wireless Domenic Aversa
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Crl.
Elevation Weight Weight a Face
C
ft ib ib e f’ ib plf
Tl 40850 | 1321.07] A 0211 2.559| 0593 0.85 [ 19.904 2675.00| 133.75] C
180.00-160.00 B 0.211] 2559 0593 085 1 19.904
C 0211] 2559 0593 085 1 19.904
T2 70146 | 1376.56 | A 0.177| 2676 058 0.85 1 22.262 3145.74| 15729 C
160.00-140.00 B 0.177 | 2.676| 0.586| 0.85 I 22.262
C 0.261 | 2.405| 0.605| 085 1 30.483
T3| 2427327 2149.68| A 0.145| 2.79| 0581 085 I 23.089 576520 | 28826 C
140.00-120.00 B 0.145| 2.79| 0581 085 I 23.089
C 0368 213 0639 085 I 51.998
T4 976.46 75932 | A 0.158 | 2.743| 0583 085 I 9.602 231495 | 34724 C
120.00-113.33 B 0.158 | 2.743| 0583 0.85 I 9.602
C 0354 | 2.161| 0.634| 085 1 19.157
T5 976.46 778.15| A 0.153| 2.761| 0.582| 0.85 1 9.852 229967 | 34495| C
113.33-106.67 B 0.153| 2.761| 0.582( 0.85 I 9.852
c 0.339| 2.198| 0.628| 0.85 1 19.318
Té 979.10 984.02 | A 0.162| 2.726| 0.583| 085 1 11.093 232868 | 34930| C
106.67-100.00 B 0.162 | 2.726| 0.583| 0.85 1 11.093
C 0338 2.199| 0.628| 085 1 20.558
T7| 2947.00| 360541 A 0.166 | 2.714| 0.584| 0.85 I 37.897 700090 | 350.04| C
100.00-80.00 B 0.166 | 2.714| 0584 085 1 37.897
c 0324 2.235| 0623| 085 ] 66.058
T8 | 147350 1776.81| A 0.141| 2.805| 0.58] 085 1 18.074 3337.11| 333.71| C
80.00-70.00 B 0.141| 2.805| 058 085 | 18.074
c 0.283 | 2.343| 0611 085 | 31.816
T9| 147350( 2387.97| A 0.18| 2.664| 0587 085 I 24,500 343986 | 343.99| C
70.00-60.00 B 0.18| 2.664| 0587 085 1 24.500
C 0313] 2261| 062| 085 I 38.506
T10| 1486.81| 203439| A 0.14| 2.807| 0.58| 085 I 20.329 322140 32214 C
60.00-50.00 B 0.14| 2.807| 0.58| 085 I 20.329
c 0266 | 239 0.606] 085 I 33.960
T11 148829 | 256550 | A 0.172| 2.693| 0.585| 085 I 26.143 3244.47| 32445| C
50.00-40.00 B 0.172| 2.693| 0.585| 085 1 26.143
C 0291 232| 0613 085 I 39.984
T12| 1488.29| 280751 A 0.167| 2711 0.584| 085 1 27.607 3087.62| 308.76| C
40.00-30.00 B 0.167 | 2.711| 0.584| 085 I 27.607
C 028] 2352 o61| 085 1 41.278
T13| 148829 2889.39| A 0.164| 2.722| 0584 085 1 28.473 3081.68| 30817] C
30.00-20.00 B 0.164 | 2.722| 0584 085 1 28.473
C 0271 2376 0.607| 085 | 42,089
T14| 151035 11529.71| A 0.144| 2.795| 0.581| 085 I 45818 4016.84 | 20084| C
20.00-0.00 B 0.144| 2.795( 0581 085 | 45.818
C 0.194 | 2.618| 0.589| 0.85 1 59.270
Sum Weight: | 19825.45 | 36965.49 OTM | 4092167.0 48959.11
1 Ib-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Rp Dr Dy Ar F w Crtrl.
Elevation Weight Weight a Face
C
S Ib ib e i ib plf
Ti 140.00 80622 | A 0.139| 2.811| 0.58 1 ] 15470 123195 6160 C
180.00-160.00 B 0.139| 2.811| 0.58 | 1 15.470
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. A Project Date
KM Consulting Engineers, Inc.
e 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (fpf):ﬁ(. §38 0400 Verizon Wireless Domenic Aversa
Section Add Self F e Cr Ry Dr Dr Ag F w Ctrl.
Elevation Weight Weight a Face
(4
S b b e id I pif
C 0.139 | 2.811 0.58 | 1 15.470
T2 263.20 890.14| A 0.127 | 2.859| 0.578 1 | 19.905 1570.24 78.51 C
160.00-140.00 B 0.127 | 2.859 | 0.578 | 1 19.905
C 0.183 | 2.652| 0.587 1 1 25137
T3 989.20 1635.64 | A 0.106 2941 0.576 1 1 21.032 3119.82 155.99 C
140.00-120.00 B 0.106 2941 0.576 1 | 21.032
C 0.256 242 0.603 1 | 38.953
T4 400.13 53707 | A 0.121 2.88| 0.578 1 | 9.122 1269.86 190.48 C
120.00-113.33 B 0.121 2.88| 0.578 1 | 9.122
C 0.253 | 2.429| 0.603 | | 15.088
T5 400.13 54778 | A 0.117 | 2.895| 0.577 1 1 9.353 1263.54 189.53 C
113.33-106.67 B 0.117 | 2.895| 0.577 1 | 9.353
C 0242 2.463 0.6 | | 15.291
Té6 400.70 7127710 A 0.128 | 2.856 | 0.578 | | 10.742 1290.53 193.58 C
106.67-100.00 B 0.128 | 2.856 | 0.578 | | 10.742
C 02451 2.452] 0.601 1 | 16.689
T7 1204.20 2695981 A 0.132 | 2.837| 0.579 1 | 37.265 3915.90 195.79 C
100.00-80.00 B 0.132 | 2.837| 0.579 | 1 37.265
C 0.238 | 2.474| 0.599 1 1 55.053
T8 602.10 1378.16 | A 0.116 | 2902 | 0.577 | 1 18.138 1870.37 187.04 C
80.00-70.00 B 0.116 | 2.902 | 0.577 1 1 18.138
C 0211 ] 2.561| 0.593 | 1 26.938
T9 602.10 178007 A 0.148 | 2.779| 0.581 1 1 24.676 1972.95 197.29 C
70.00-60.00 B 0.148 | 2.779| 0.581 1 i 24.676
C 0237 2.477| 0.599 1 1 33.566
T10 604.53 1561.19| A 0.117 | 2.899| 0.577 | | 20.598 1808.26 180.83 C
60.00-50.00 B 0.117 | 2.899| 0.577 | | 20.598
© 0.2] 2.594| 0.591 1 1 29.367
T11 604.80 1906.12 | A 0.141 | 2.806 0.58 | | 26.298 1851.90 185.19 C
50.00-40.00 B 0.141 | 2.806 0.58 1 | 26.298
C 0.22 2.53 1 0.595 | 1 35.130
T12 604.80 2159.101 A 0.142 | 2.802 0.58 | 1 27.937 1770.60 177.06 C
40.00-30.00 B 0.142 | 2.802 0.58 | 1 27.937
C 0217 2.54 | 0.594 1 1 36.759
T13 604.80 221627 A 0.139 | 2.812 0.58 1 1 28.798 1771.26 177.13 C
30.00-20.00 B 0.139 | 2.812 0.58 1 1 28.798
C 0211 ] 2.561| 0.593 1 1 37.599
T14 609.12 9793.68 | A 0.119| 2.888| 0.577 1 1 43.960 2296.63 114.83 C
20.00-0.00 B 0.119| 2.888| 0.577 | 1 43.960
© 0.153 | 2.762| 0.582 1 1 52,702
Sum Weight: 8029.82 | 28620.10 OTM | 2203997.0 27003.80
2 Ib-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Ry Dr Dy Ap F w Ctrl.
Elevation Weight Weight a Face
[+
fi ib ib e j s b plf
T1 140.00 R806.22 | A 0.139 | 2.811 0.58 0.8 | 13.294 1131.02 56.55 C
180.00-160.00 B 0.139 ] 2.811 0.58 0.8 1 13.294
C 0.139 ] 2.811 0.58 0.8 | 13.294
T2 263.20 890.14| A 0.127 | 2.859| 0.578 0.8 1 15.924 1402.14 70.11 C
160.00-140.00 B 0.127 | 2.859| 0.578 0.8 | 15.924
C 0.183 | 2.652| 0.587 0.8 1 21.156
T3 989.20 163564 | A 0.106 2.94| 0.576 0.8 | 16.826 2964.23 148.21 C
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. . Project Date
KM Consulting Engineers, Inc.
i e 180 ft. Self Support Tower 14:03:32 05/14/14
Phain%,OIZJgngoé;oo Client . . Designed by
one: (FA,)\’.- Verizon Wireless Domenic Aversa
Section Add Self F e Cr Re Dr Dy Ag F w Ctrl,
Elevation Weight Weight a Face
(44
St ib ib e S ib plf
140.00-120.00 B 0.106 2941 0.576 0.8 | 16.826
C 0.256 242 | 0.603 0.8 | 34.747
T4 400.13 537.07| A 0.121 2.88 | 0.578 0.8 | 7.297 1204.20 180.63 C
120.00-113.33 B 0.121 2.88 | 0.578 0.8 | 7.297
C 0.253 | 2.429| 0.603 0.8 | 13.263
T5 400.13 54778 A 0.117] 2.895| 0577 0.8 | 7.483 1196.40 179.46 C
113.33-106.67 B 0.117] 2.895| 0577 0.8 | 7.483
C 0.242 | 2.463 0.6 0.8 | 13.420
Té 400.70 71270 | A 0.128 | 2.856| 0.578 0.8 | 8.594 1215.13 182.27 C
106.67-100.00 B 0.128 | 2.856| 0.578 0.8 1 8.594
C 0.245] 2.452] 0.601 0.8 1 14.540
T7 1204.20 2695981 A 0.132| 2.837| 0.579 0.8 | 29.812 3662.23 183.11 C
100.00-80.00 B 0.132] 2.837| 0.579 0.8 | 29.812
C 0.238| 2474| 0.599 0.8 | 47.600
T8 602.10 1378.16 | A 0.116 | 2.902| 0.577 0.8 1 14.510 1749.02 174.90 C
80.00-70.00 B 0.116 | 2902 | 0.577 0.8 | 14,510
C 0.211] 2.561] 0.593 0.8 | 23.310
T9 602.10 178007 A 0.148 | 2.779 | 0.581 0.8 | 19.741 1819.66 181.97 C
70.00-60.00 B 0.148 | 2.779| 0.581 0.8 1 19.741
C 02371 2477 0.599 0.8 | 28.631
T10 604.53 1561.19] A 0.117] 2.899| 0.577 0.8 | 16.478 1680.51 168.05 C
60.00-50.00 B 0.117| 2.899| 0.577 0.8 1 16.478
C 0.2] 2594 0.591 0.8 1 25,247
T11 604.80 1906.12| A 0.141 | 2.806 0.58 0.8 1 21.039 1701.70 170.17 C
50.00-40.00 B 0.141 | 2.806 0.58 0.8 | 21.039
C 0.22 2.53| 0.595 0.8 1 29.870
T12 604.80 2159101 A 0.142 | 2.802 0.58 0.8 | 22.350 1621.53 162.15 C
40.00-30.00 B 0.142 | 2.802 0.58 0.8 | 22.350
C 0.217 2.54 | 0.594 0.8 | 31171
T13 604.80 221627 A 0.139 | 2.812 0.58 0.8 | 23.038 1618.91 161.89 C
30.00-20.00 B 0.139| 2.812 0.58 0.8 | 23.038
C 0211 2.561| 0.593 0.8 | 31.839
T14 609.12 9793.68| A 0.119| 2.888| 0.577 0.8 | 37.722 2118.65 105.93 C
20.00-0.00 B 0.119| 2.888 | 0.577 0.8 1 37.722
C 0.153 | 2.762 | 0.582 0.8 | 46.464
Sum Weight: 8029.82 28620.10 OTM | 2052073.7 25085.31
0 Ib-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Rr Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
C
St ib ib e i Ib plf
T1 140.00 80622 | A 0.139| 2.811 0.58 0.85 1 13.838 1156.25 57.81 C
180.00-160.00 B 0.139 | 2.811 0.58 0.85 1 13.838
C 0.139 | 2.811 0.58 0.85 1 13.838
T2 263.20 890.14| A 0.127] 2.859] 0.578 0.85 1 16.919 1444.17 72.21 C
160.00-140.00 B 0.127 ] 2.859] 0.578 0.85 1 16.919
C 0.183 ] 2.652] 0.587 0.85 | 22.151
T3 989.20 1635.64| A 0.106 2.94| 0.576 0.85 | 17.878 3003.13 150.16 C
140.00-120.00 B 0.106 294 | 0.576 0.85 1 17.878
C 0.256 2421 0.603 0.85 | 35.798
T4 400.13 537.07| A 0.121 2.88| 0.578 0.85 | 7.753 1220.62 183.09 C
120.00-113.33 B 0.121 2.88] 0.578 0.85 1 7.753
C 0.253 | 2.429| 0.603 0.85 1 13.719
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9F05;s, Lag;'e ’ 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (;Oi)\,:ﬁi? 0400 Verizon Wireless Domenic Aversa
Section Add Self F e Cr Re Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
C
fi b Ib e i 1 pIf
T5 400.13 54778 | A 0.117 | 2.895| 0.577 0.85 1 7.950 1213.18 181.98 ©
113.33-106.67 B 0.117] 2.895| 0.577 0.85 | 7.950
C 0.242 | 2.463 0.6 0.85 1 13.888
T6 400.70 71270 A 0.128 | 2.856| 0.578 0.85 1 9.131 1233.98 185.10 C
106.67-100.00 B 0.128 | 2.856| 0.578 0.85 1 9.131
C 0.245| 2.452| 0.601 0.85 1 15.077
T7 1204.20 269598 | A 0.132| 2.837| 0.579 0.85 1 31.675 3725.65 186.28 C
100.00-80.00 B 0.132| 2.837| 0.579 0.85 | 31.675
@ 0238 | 2.474| 0.599 0.85 1 49.463
T8 602.10 1378.16 | A 0.116 | 2.902| 0.577 0.85 1 15.417 1779.36 177.94 C
80.00-70.00 B 0.116 | 2.902| 0.577 0.85 | 15.417
C 0211 2.561| 0.593 0.85 | 24217
T9 602.10 1780.07| A 0.148 | 2.779| 0.581 0.85 1 20.975 1857.98 185.80 C
70.00-60.00 B 0.148 | 2.779| 0.581 0.85 | 20.975
C 0.237| 2477| 0.599 0.85 | 29.865
T10 604.53 1561.19| A 0117 2.899| 0.577 0.85 | 17.508 1712.44 171.24 C
60.00-50.00 B 0.117 | 2.899| 0.577 0.85 1 17.508
C 02] 2594 0591 0.85 | 26.277
T11 604.80 1906.12 1 A 0.141 | 2.806 0.58 0.85 1 22,353 1739.25 173.92 C
50.00-40.00 B 0.141 | 2.806 0.58 0.85 | 22.353
(C 0.22 2.53 1 0.595 0.85 I 31.185
T12 604.80 2159.10| A 0.142 | 2.802 0.58 0.85 | 23.747 1658.80 165.88 C
40.00-30.00 B 0.142 | 2.802 0.58 0.85 | 23.747
C 0.217 2.541 0.594 0.85 1 32.568
T13 604.80 2216271 A 0.139 | 2.812 0.58 0.85 | 24.478 1656.99 165.70 (G
30.00-20.00 B 0.139 ] 2.812 0.58 0.85 | 24.478
C 0211] 2.561 | 0.593 0.85 I 33.279
T14 609.12 9793.68 | A 0.119 ]| 2.888 | 0.577 0.85 1 39.281 2163.14 108.16 ©
20.00-0.00 B 0.119] 2.888 | 0.577 0.85 | 39.281
C 0.153 | 2.762| 0.582 0.85 1 48.024
Sum Weight: 8029.82 | 28620.10 OTM | 2090054.5 25564.94
3 Ib-fit
Discrete Appurtenance Pressures - Nolce  G,=1.1z
Description Aiming Weight Offset, Offset, z K, q: CuAc CsAc
Azimuth Front Side
° 1b fr jii g st s s
Top Platform 0.0000 1200.00 0.00 0.00 180.00 1.624 30 20.00 20.00
10' Inverted Whip 60.0000 65.00 4.86 0.66 175.00 1.611 30 5.10 5.10
2' yagi 300.0000 25.00 -3.98 -2.30 102.00 1.380 26 1.50 1.50
GPS 120.0000 40,00 10.51 6.07 17.67 1.000 18 0.20 0.20
GPS 120.0000 40.00 10.49 6.06 18.00 1.000 18 0.20 0.20
GPS 0.0000 20.00 0.00 -9.71 59.00 1.181 22 0.10 0.10
GPSs 0.0000 20.00 0.00 -9.69 59.50 1.183 22 0.10 0.10
Empty Mount 240.0000 150.00 -6.21 3.59 102.50 1.382 26 4.00 3.50
RFS Panel Antennas 0.0000 50.00 0.00 -5.91 124.00 1.460 27 3.25 1.75
RFS Panel Antennas 120.0000 50.00 5.12 296 124.00 1.460 27 3.25 1.75
RFS Panel Antennas 240.0000 50.00 -5.12 2.96 124.00 1.460 27 3.25 1.75
Stand-Off T-Frame 0.0000 150.00 0.00 -5.27 135.00 1.496 28 8.50 4.50
Stand-Off T-Frame 120.0000 150.00 4.57 2.64 135.00 1.496 28 8.50 4,50
Stand-Off T-Frame 240.0000 150.00 -4.57 2.64 135.00 1.496 28 8.50 4.50
Ericsson AIR21 Antenna 0.0000 375.00 0.00 -10.27 135.00 1.496 28 14.00 9.33
Ericsson AIR21 Antenna 120.0000 375.00 8.90 5.14 135.00 1.496 28 14.00 9.33
Ericsson AIR21 Antenna 240.0000 375.00 -8.90 5.14 135.00 1.496 28 14.00 9.33
BXA-171063-8BF 0.0000 55.00 0.00 -9.13 146.00 1.529 28 2.02 2.02
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9F0£S,Lf,:e ’ 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (?03( §38 0400 Verizon Wireless Domenic Aversa
Description Aiming Weight Offset, Offset; z K, g: Cidc Cadc
Azimuth Front Side
2 1 fi ft fi psf. Jis s
BXA-171063-8BF 120.0000 55.00 791 4.56 146.00 1.529 28 2.02 2.02
BXA-171063-12BF 240.0000 55.00 -7.91 4.56 146.00 1.529 28 2.02 2.02
BXA-80063-6BF 0.0000 75.00 0.00 -9.13 146.00 1.529 28 5.53 247
BXA-80063-6BF 120.0000 75.00 791 4.56 146.00 1.529 28 5.53 247
BXA-80063-6BF 240.0000 75.00 -7.91 4.56 146.00 1.529 28 5.53 247
BXA-70063-6CF 0.0000 75.00 0.00 -9.13 146.00 1.529 28 5.54 3.00
BXA-70040-6CF 120.0000 75.00 791 4.56 146.00 1.529 28 5.54 3.00
BXA-70040-6CF 240.0000 75.00 -7.91 4.56 146.00 1.529 28 5.54 3.00
Stand-Off T-Frame 0.0000 150.00 0.00 -4.63 146.00 1.529 28 8.50 4.50
Stand-Off T-Frame 120.0000 150.00 4.01 231 146.00 1.529 28 8.50 4.50
Stand-Off T-Frame 240.0000 150.00 -4.01 231 146.00 1.529 28 8.50 4.50
Scala Panels 120.0000 130.00 7.16 4.13 175.60 1.612 30 16.42 10.50
Stand Off Mount 120.0000 105.00 3.26 1.88 175.60 1.612 30 4.50 6.50]
14" Inverted Whip 180.0000 65.00 0.00 5.89 173.00 1.605 30 5.20 5.20
21' Whip 0.0000 50.00 0.00 -5.72 191.50 1.653 31 4.38 4.38
20' Dipole 120.0000 65.00 4.95 2.86 191.00 1.651 31 6.00 6.15
6' Yagi 60.0000 22.00 5.08 -2.94 184.00 1.634 30 1.10 0.60
PG1*0F-0090-310 120.0000 33.00 4.96 2.87 187.00 1.641 30 3.00 3.00
21' Whip 0.0000 40.00 0.00 -5.72 192.50 1.655 31 4.38 4.38
16" Whip 180.0000 30.00 0.00 5.86 190.00 1.649 30 3.50 3.50
6' Yagi 180.0000 22.00 0.00 5.87 185.00 1.636 30 1.10 0.60
10' Whip 60.0000 30.00 5.08 -2.93 187.00 1.641 30 3.10 3.10
20' Dipole 300.0000 25.00 -5.08 -2.93 188.00 1.644 30 3.00 2.19
10' Whip 240.0000 30.00 -4.96 2.86 188.50 1.645 30 3.10 3.10
BXA-171063-8BF 0.0000 50.00 0.00 -9.13 146.00 1.529 28 2.02 2.02
BXA-171063-8BF 120.0000 50.00 7.91 4.56 146.00 1.529 28 2.02 2.02
BXA-171063-8BF 240.0000 50.00 -7.91 4.56 146.00 1.529 28 2.02 2.02
ALU RH_2X40-AWS 0.0000 60.00 0.00 -9.13 146.00 1.529 28 1.25 0.75
RRH
ALU RH_2X40-AWS 120.0000 60.00 791 4.56 146.00 1.529 28 1.25 0.75
RRH
ALU RH_2X40-AWS 240.0000 60.00 -7.91 4.56 146.00 1.529 28 1.25 0.75
RRH
Sum 5327.00
Weight:
Discrete Appurtenance Pressures - With ice  6,=11z
Description Aiming Weight Offsets | Offset, z K, q: Cidc Chéc t
Azimuth Front Side
o Ib ft ft fi psf 1 4 in
Top Platform 0.0000 1600.00 0.00 0.00 180.00 1.624 23 26.50 26.50 0.5000
10" Inverted Whip 60.0000 90.00 4.86 0.66 175.00 1.611 22 7.20 7.20 0.5000
2'yagi 300.0000 40.00 -3.98 -2.30 102.00 1.380 19 3.00 3.00 0.5000
GPS 120.0000 70.00 10.51 6.07 17.67 1.000 14 0.34 0.34 0.5000
GPS 120.0000 70.00 10.49 6.06 18.00 1.000 14 0.34 0.34 0.5000
GPS 0.0000 35.00 0.00 -9.71 59.00 1.181 16 0.17 0.17 0.5000
GPS 0.0000 35.00 0.00 -9.69 59.50 1.183 16 0.17 0.17 0.5000
Empty Mount 240.0000 250.00 -6.21 3.59 102,50 1.382 19 6.20 5.50 0.5000
RFS Pane] Antennas 0.0000 75.00 0.00 -5.91 124.00 1.460 20 3.80 2.28 0.5000
RFS Panel Antennas 120.0000 75.00 5.12 2.96 124.00 1.460 20 3.80 2.28 0.5000
RFS Panel Antennas 240.0000 75.00 -5.12 2.96 124.00 1.460 20 3.80 2.28 0.5000
Stand-Off T-Frame 0.0000 250.00 0.00 -5.27 135.00 1.496 21 11.50 6.25 0.5000
Stand-Off T-Frame 120.0000 250.00 4.57 2.64 135.00 1.496 21 11.50 6.25 0.5000
Stand-Off T-Frame 240.0000 250.00 -4.57 2.64 135.00 1.496 21 11.50 6.25 0.5000
Ericsson AIR21 Antenna 0.0000 615.00 0.00 -10.27 135.00 1.496 21 15.44 12.06 0.5000
Ericsson AIR21 Antenna 120.0000 615.00 8.90 5.14 135.00 1.496 21 15.44 12.06 0.5000
Ericsson AIR21 Antenna 240.0000 615,00 -8.90 5.14 135.00 1.496 21 15.44 12.06 0.5000
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N 180 ft. Self Support Tower 14:03:32 05/14/14
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Phone: (%3( SARGA00 Verizon Wireless Domenic Aversa
Description Aiming Weight Offset, Offset, z K, q: Cudc CiAc t
Azimuth Front Side
. b ft ft ft psf’ fi? 7 in
BXA-171063-8BF 0.0000 85.00 0.00 -9.13 146.00 1.529 21 2.41 241 0.5000
BXA-171063-8BF 120.0000 85.00 7.91 4.56 146.00 1.529 21 2.41 241 0.5000
BXA-171063-12BF 240.0000 85.00 -7.91 4.56 146.00 1.529 21 2.41 2.41 0.5000
BXA-80063-6BF 0.0000 105.00 0.00 -9.13 146.00 1.529 21 6.10 3.00 0.5000
BXA-80063-6BF 120.0000 105.00 7.91 4.56 146.00 1.529 21 6.10 3.00 0.5000
BXA-80063-6BF 240.0000 105.00 -7.91 4.56 146.00 1.529 21 6.10 3.00 0.5000
BXA-70063-6CF 0.0000 105.00 0.00 9.13 146.00 1.529 21 6.13 3.55 0.5000
BXA-70040-6CF 120.0000 105.00 7.91 4.56 146.00 1.529 21 6.13 3.55 0.5000
BXA-70040-6CF 240.0000 105.00 -7.91 4.56 146.00 1.529 21 6.13 3.55 0.5000
Stand-Off T-Frame 0.0000 250.00 0.00 -4.63 146.00 1.529 21 11.50 6.25 0.5000
Stand-Off T-Frame 120.0000 250.00 4.01 2.31 146.00 1.529 21 11.50 6.25 0.5000
Stand-Off T-Frame 240.0000 250.00 -4.01 2.31 146.00 1.529 21 11.50 6.25 0.5000
Scala Panels 120.0000 190.00 7.16 413 175.60 1.612 22 20.20 13.74 0.5000
Stand Off Mount 120.0000 145.00 3.26 1.88 175.60 1.612 22 8.50 9.21 0.5000
14' Inverted Whip 180.0000 94.00 0.00 5.89 173.00 1.605 22 7.10 7.10 0.5000
21' Whip 0.0000 85.00 0.00 -5.72 191.50 1.653 23 6.15 6.15 0.5000
20' Dipole 120.0000 105.00 495 2.86 191.00 1.651 23 8.50 6.75 0.5000
6' Yagi 60.0000 28.00 5.08 -2.94 184.00 1.634 23 1.60 0.80 0.5000
PG1*0F-0090-310 120.0000 44.00 4.96 2.87 187.00 1.641 23 4.00 4.00 0.5000
21' Whip 0.0000 70.00 0.00 -5.72 192.50 1.655 23 6.15 6.15 0.5000
16' Whip 180.0000 45.00 0.00 5.86 190.00 1.649 23 5.25 5.25 0.5000
6' Yagi 180.0000 28.00 0.00 5.87 185.00 1.636 23 1.60 0.80 0.5000
10" Whip 60.0000 37.00 5.08 -2.93 187.00 1.641 23 3.90 3.90 0.5000
20' Dipole 300.0000 42.00 -5.08 -2.93 188.00 1.644 23 4.25 3.08 0.5000
10" Whip 240.0000 37.00 -4.96 2.86 188.50 1.645 23 3.90 3.90 0.5000
BXA-171063-8BF 0.0000 75.00 0.00 -9.13 146.00 1.529 21 2.41 241 0.5000
BXA-171063-8BF 120.0000 75.00 791 4.56 146.00 1.529 21 2.41 241 0.5000
BXA-171063-8BF 240.0000 75.00 -7.91 4.56 146.00 1.529 21 2.41 241 0.5000
ALU RH_2X40-AWS 0.0000 85.00 0.00 -9.13 146.00 1.529 21 1.64 1.20 0.5000
RRH
ALU RH_2X40-AWS 120.0000 85.00 791 4.56 146.00 1.529 21 1.64 1.20 0.5000
RRH
ALU RH_2X40-AWS 240.0000 85.00 -7.91 4.56 146.00 1.529 21 1.64 1.20 0.5000
RRH
Sum 8075.00
Weight:
Discrete Appurtenance Pressures - Service G,=1:z
Description Aiming Weight Offset, Offset, z K, q: CiAc Cidc
Azimuth Front Side
° b St Jii ft psf (s 7

Top Platform 0.0000 1200.00 0.00 0.00 180.00 1.624 15 20.00 20.00
10' Inverted Whip 60.0000 65.00 4.86 0.66 175.00 l.611 15 5.10 5.10
2'yagi 300.0000 25.00 -3.98 -2.30 102.00 1.380 13 1.50 1.50
GPS 120.0000 40.00 10.51 6.07 17.67 1.000 9 0.20 0.20
GPS 120.0000 40.00 10.49 6.06 18.00 1.000 9 0.20 0.20
GPS 0.0000 20.00 0.00 -9.71 59.00 1.181 11 0.10 0.10
GPS 0.0000 20.00 0.00 -9.69 59.50 1.183 11 0.10 0.10
Empty Mount 240.0000 150.00 -6.21 3.59 102.50 1.382 13 4.00 3.50
RFS Panel Antennas 0.0000 50.00 0.00 -5.91 124.00 1.460 13 3.25 1.75
RFS Panel Antennas 120.0000 50.00 5.12 2.96 124.00 1.460 13 325 1.75
RFS Panel Antennas 240.0000 50.00 -5.12 2,96 124.00 1.460 13 325 1.75
Stand-Off T-Frame 0.0000 150.00 0.00 -5.27 135.00 1.496 14 8.50 4.50
Stand-Off T-Frame 120.0000 150.00 4.57 2.64 135.00 1.496 14 8.50 4.50
Stand-Off T-Frame 240.0000 150.00 -4.57 2.64 135.00 1.496 14 8.50 4.50
Ericsson AIR21 Antenna 0.0000 375.00 0.00 -10.27 135.00 1.496 14 14.00 933
Ericsson AIR21 Antenna 120.0000 375.00 8.90 5.14 135.00 1.496 14 14.00 9.33
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Description Aiming Weight Offset, Offset, z K, q: Calc Cadc
Azimuth Front Side
: 1b ft fi ft psf is 1
Ericsson AIR21 Antenna 240.0000 375.00 -8.90 5.14 135.00 1.496 14 14.00 9.33
BXA-171063-8BF 0.0000 55.00 0.00 -9.13 146.00 1.529 14 2.02 2.02
BXA-171063-8BF 120.0000 55.00 7.91 4.56 146.00 1.529 14 2.02 2.02
BXA-171063-12BF 240.0000 55.00 -7.91 4.56 146.00 1.529 14 2.02 2.02
BXA-80063-6BF 0.0000 75.00 0.00 -9.13 146.00 1.529 14 5.53 247
BXA-80063-6BF 120.0000 75.00 7.91 4.56 146.00 1.529 14 5.53 247
BXA-80063-6BF 240.0000 75.00 -7.91 4.56 146.00 1.529 14 5.53 247
BXA-70063-6CF 0.0000 75.00 0.00 -9.13 146.00 1.529 14 5.54 3.00
BXA-70040-6CF 120.0000 75.00 791 4.56 146.00 1.529 14 5.54 3.00
BXA-70040-6CF 240.0000 75.00 -7.91 4,56 146.00 1.529 14 5.54 3.00
Stand-Off T-Frame 0.0000 150.00 0.00 -4.63 146.00 1.529 14 8.50 4.50
Stand-Off T-Frame 120.0000 150.00 4.01 231 146.00 1.529 14 8.50 4.50)
Stand-Off T-Frame 240.0000 150.00 -4.01 231 146.00 1.529 14 8.50 4.50
Scala Panels 120.0000 130.00 7.16 4.13 175.60 1.612 15 16.42 10.50
Stand Off Mount 120.0000 105.00 3.26 1.88 175.60 1.612 15 4,50 6.50
14' Inverted Whip 180.0000 65.00 0.00 5.89 173.00 1.605 15 520 520
21' Whip 0.0000 50.00 0.00 -5.72 191.50 1.653 15 4,38 4.38
20" Dipole 120.0000 65.00 4.95 2.86 191.00 1.651 15 6.00 6.15
6' Yagi 60.0000 22.00 5.08 -2.94 184.00 1.634 15 1.10 0.60
PG1*0F-0090-310 120.0000 33.00 4.96 2.87 187.00 1.641 15 3.00 3.00
21' Whip 0.0000 40.00 0.00 =5.72 192.50 1.655 15 438 4.38
16' Whip 180.0000 30.00 0.00 5.86 190.00 1.649 15 3.50 3.50
6' Yagi 180.0000 22.00 0.00 5.87 185.00 1.636 15 1.10 0.60
10" Whip 60.0000 30.00 5.08 -2.93 187.00 1.641 15 3.10 3.10
20' Dipole 300.0000 25.00 -5.08 -2.93 188.00 1.644 15 3.00 2.19
10" Whip 240.0000 30.00 -4.96 2.86 188.50 1.645 15 3.10 3.10
BXA-171063-8BF 0.0000 50.00 0.00 -9.13 146.00 1.529 14 2.02 2.02
BXA-171063-8BF 120.0000 50.00 791 4.56 146.00 1.529 14 2.02 2.02
BXA-171063-8BF 240.0000 50.00 -7.91 4.56 146.00 1.529 14 2.02 2.02
ALU RH_2X40-AWS 0.0000 60.00 0.00 -9.13 146.00 1.529 14 1.25 0.75
RRH
ALU RH_2X40-AWS 120.0000 60.00 791 4.56 146.00 1.529 14 1.25 0.75
RRH
ALU RH_2X40-AWS 240.0000 60.00 -7.91 4.56 146.00 1.529 14 1.25 0.75
RRH
Sum 5327.00
Weight:
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X z Moments, M, Moments, M,
b b b 1b-ft 1b-ft 1b-fi
Leg Weight 12520.68] T —— e 3=
Bracing Weight 16099.43 i . )
Total Member Self-Weight 28620.10| 2233333 -34238.02
Total Weight 41976.92| [ h he S, 22333.33 -34238.02
Wind 0 deg - No Ice 2 . -52.96 -60859.34 -5440054.50 -24431.22 41495.11
Wind 30 deg - No Ice 28977.67 -50178.41 -4505290.46 -2648986.33 48281.10
Wind 60 deg - No Ice 49410.15 -28458.66 -2547916.82 -4506908.59 43308.49
Wind 90 deg - No Ice 58047.08 52.96 32140.13 -5280720.50 27985.91
Wind 120 deg - No Ice 52797.57 30475.54 2762020.18 -4780767.97 471053
Wind 150 deg - No Ice 29069.41 50231.38 4559763.91 -2665972.20 -20295.19
Wind 180 deg - No Ice 52.96 57009.05 5179819.49 -44044.82 -38958.35
Wind 210 deg - No Ice -28977.67 50178.41 4549957.11 2580510.28 -48281.10
Wind 240 deg - No Ice -52744.61 30383.80 2745034.30 4702485.13 -46205.65
Wind 270 deg - No Ice -58047.08 -52.96 12526.53 5212244.46 -27985.91




T Job Page
nx1lower West Haven LC1 27 of 41
. . Project Date
KM Consulting Engineers, Inc.
ey 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (t?)jj{. _538 0400 Verizon Wireless Domenic Aversa
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X V4 Moments, M, Moments, M,
b b b 1b-ft 1b-fi 1b-ft

Wind 300 deg - No Ice " ] -49463.11 -28550.39 -2564902.69 4448239.34 -4350.15
Wind 330 deg - No Ice I L9 -29069.41 -50231.38 -4515097.25 2597496.16 20295.19
Member Ice 8345. 38 i onn. B oD i eh=h 1 vmcai Tl 1 |
Total Weight Ice 64865.94 #0 ' | 54173.14 -76167.44] 1 |
Wind 0 deg - Ice e -79.56 -57534.05 -5214289.18 -61332.83 26984.20
Wind 30 deg - Ice 27695.96 -47957.80 -4357072.40 -2623759.27 35865.51
Wind 60 deg - Ice | 47440.92 -27290.65 -2456390.90 -4455574.08 35608.88
Wind 90 deg - Ice 55529.72 79.56 69007.75 -5197045.40 26596.89
Wind 120 deg - Ice 49958.30 28835.93 2701251.45 -4662354.51 10439.90
Wind 150 deg - Ice 27833.77 48037.37 4480253.28 -2649453.56 -9268.61
Wind 180 deg - Ice 79.56 54719.10 5100995.51 -91002.04 -25749.53
Wind 210 deg - Ice -27695.96 47957.80 4465418.68 2471424.40 -35865.51
Wind 240 deg - Ice -49878.73 28698.12 2675557.16 4495185.04 -37424.10
Wind 270 deg - Ice -55529.72 -79.56 39338.54 5044710.52 -26596.89
Wind 300 deg - Ice -47520.48 -27428.45 -2482085.19 4318073.81 -9859.35
Wind 330 deg - Ice > -27833.77 -48037.37 -4371907.00 2497118.69 9268.61
Total Weight 41976.92| == ! & 0y 22333.33 -34238.02 .
Wind 0 deg - Service | -26.39 -30324.38 -2720076.22 3012.65 20675.77
Wind 30 deg - Service | 14438.70 -25002.39 -2254311.43 -1304724.15 24057.02
Wind 60 deg - Service 24619.59 -14180.09 -1279011.07 -2230470.88 21579.32
Wind 90 deg - Service 28923.11 26.39 6553.63 -2616038.07 13944.54
Wind 120 deg - Service 26307.44 15185.04 1366770.68 -2366926.77 2347.12
Wind 150 deg - Service 14484.41 25028.78 2262532.26 -1313187.70 -10112.48
Wind 180 deg - Service ! 26.39 28405.89 2571487.29 -6760.22 -19411.77
Wind 210 deg - Service -14438.70 25002.39 2257645.83 1300976.58 -24057.02
Wind 240 deg - Service -26281.05 15139.34 1358307.13 2358292.77 -23022.88
Wind 270 deg - Service -28923.11 -26.39 -3219.23 2612290.50 -13944.54
Wind 300 deg - Service \ -24645.98 -14225.80 -1287474.62 2231609.75 -2167.55
Wind 330 deg - Service = -14484.41 -25028.78 -2259197.87 1309440.13 10112.48

Load Combinations

Description

Comb.
No. o
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+Icet+Temp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 degt+IcetTemp
20 Dead+Wind 150 deg+lce+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
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Comb. Description
No.
23 Dead+Wind 240 deg+lce+Temp
24 Dead+Wind 270 degtlcetTemp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 degt+lce+Temp
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. S Type Load Moment Moment
Comb. b 1b-t 1b-ft
T1 180 - 160 Leg Max Tension 21 12231.31 -23.60 -4.19
Max. Compression 19 -15807.65 86.49 -11.39
Max. Mx 19 -5624.85 88.01 -12.41
Max. My 16 -1042.48 0.24 -117.10
Max. Vy 25 -629.77 0.00 0.00
Max. Vx 9 712.06 0.00 0.00
Diagonal Max Tension 24 2331.01 0.00 0.00
Max. Compression 23 -2391.34 0.00 0.00
Max. Mx 20 659.54 8.47 091
Max. My 9 1247.21 413 1.98
Max. Vy 20 -6.76 8.47 091
Max. Vx 22 -0.52 0.00 0.00
Top Girt Max Tension 10 230.32 0.00 0.00
Max. Compression 8 -222.34 0.00 0.00
Max. Mx 14 3.72 -40.22 0.00
Max. My 14 3.20 0.00 0.06
Max. Vy 14 24.75 0.00 0.00
Max. Vx 14 -0.04 0.00 0.00
T2 160 - 140 Leg Max Tension 21 26576.80 -222.74 -11.78
Max. Compression 19 -33725.21 184.84 -19.56
Max. Mx 12 21208.24 342.08 7.62
Max. My 3 -1487.60 -3.67 400.97
Max. Vy 4 576.79 -228.24 455
Max. Vx 7 539.59 -9.16 -140.54
Diagonal Max Tension 24 3217.61 0.00 0.00
Max. Compression 24 -3246.06 0.00 0.00
Max. Mx 20 1400.56 12.83 0.70
Max. My 23 -3059.53 4.32 3.18
Max. Vy 20 9.40 12.83 0.70
Max. Vx 17 0.95 0.00 0.00
T3 140 - 120 Leg Max Tension 21 47774.38 -185.09 27.23
Max. Compression 19 -61009.60 130.21 -9.92
Max. Mx 12 30476.07 453.30 7.66
Max. My 3 -2940.72 -23.39 47932
Max. Vy 12 54721 -431.50 7.66
Max. Vx 9 -539.13 -23.40 374.41
Diagonal Max Tension 24 5426.58 0.00 0.00




T Job Page
nx1ower West Haven LC1 29 of 41
. ) Project Date
KM Consulting Engineers, Inc.
9F,,;is, que ’ 180 ft. Self Support Tower 14:03:32 05/14/14
Ewing, NJ 08628 Client Designed by
Phone: (tjflgﬂ f38 0400 Verizon Wireless Domenic Aversa
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb. b 1b-ft 1b-fi
Max. Compression 24 -5391.88 0.00 0.00
Max. Mx 19 4038.96 46.37 -5.44
Max. My 18 -4932.22 8.18 -7.76
Max. Vy 19 -23.58 46.37 -5.44
Max. Vx 18 1.89 0.00 0.00
T4 120-113.333 Leg Max Tension 21 56532.76 -74.94 32.99
Max. Compression 19 -71261.79 142.36 -0.85
Max. Mx 25 55271.70 -201.52 10.71
Max. My 9 -3999.06 -10.55 184.17
Max. Vy 12 -99.15 -194.62 5.32
Max. Vx 9 132.53 -10.55 184.17
Diagonal Max Tension 11 5902.55 0.00 0.00
Max. Compression 24 -5960.71 0.00 0.00
Max. Mx 19 4237.25 40.62 -3.94
Max. My 23 -5681.65 11.24 6.11
Max. Vy 21 21.29 39.86 4.48
Max. Vx 23 -1.47 0.00 0.00
TS 113.333 - Leg Max Tension 21 65775.62 -244.46 22.27
106.667
Max. Compression 19 -82374.79 135.95 -22.44
Max. Mx 25 63705.25 -261.14 23.41
Max. My 9 -4662.72 -10.28 295.87
Max. Vy 25 103.86 -261.14 23.41
Max. Vx 9 -147.33 -10.28 295.87
Diagonal Max Tension 11 6418.32 0.00 0.00
Max. Compression 11 -6440.67 0.00 0.00
Max, Mx 21 4566.75 40.22 4.36
Max. My 23 -5842.86 16.33 6.88
Max, Vy 21 22.00 40.22 4.36
Max. Vx 23 -1.57 0.00 0.00
T6 106.667 - 100 Leg Max Tension 8 75339.71 -21091 39.35
Max. Compression 19 -93425.30 268.97 -33.33
Max. Mx 15 -88901.94 279.16 11.76
Max. My 9 -4844.77 -10.28 295.87
Max. Vy 15 -125.85 279.16 11.76
Max. Vx 9 148.52 -10.28 295.87
Diagonal Max Tension 11 7006.91 0.00 0.00
Max. Compression 24 -7065.24 0.00 0.00
Max. Mx 19 5033.45 88.01 -1.67
Max. My 23 4504.91 66.86 9.88
Max. Vy 19 -35.74 88.01 -7.67
Max. Vx 23 =221 0.00 0.00
T7 100 - 80 Leg Max Tension 8 107288.26 -202.10 32.06
Max. Compression 19 -130280.48 135.08 -9.87
Max. Mx 25 102082.69 -699.86 11.74
Max. My 9 -6696.25 -1.30 403.21
Max. Vy 25 196.12 -699.86 11.74
Max. Vx 9 -168.83 -1.30 403.21
Diagonal Max Tension 24 8615.02 0.00 0.00
Max. Compression 11 -8590.74 0.00 0.00
Max. Mx 19 5780.81 84.13 -1.72
Max. My 23 -7521.03 15.96 12.14
Max. Vy 21 37.19 81.93 8.63
Max. Vx 23 -2.43 0.00 0.00
T8 80-70 Leg Max Tension 8 120975.48 -438.75 64.38
Max. Compression 19 -145344.20 482.48 -16.06
Max. Mx 25 115845.55 -699.86 11.74
Max. My 9 -7456.33 -67.57 1102.65
Max, Vy 25 -221.59 -699.86 11.74
Max. Vx 3 302.93 -67.44 -1101.65

Diagonal Max Tension 11 10048.57 0.00 0.00
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Section Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
No. gt Tvpe Load Moment Moment
Comb. 1 1b-ft 1b-fi
Max. Compression 24 -10128.94 0.00 0.00
Max. Mx 21 6897.63 105.25 9.95
Max. My 23 -9625.93 47.48 14.45
Max. Vy 21 41.09 105.25 9.95
Max. Vx 23 -2.62 0.00 0.00
T9 70 - 60 Leg Max Tension 8§ 138030,33 -351.78 108.17
Max. Compression 19 -165382.75 -306.00 -13.03
Max. Mx 19 -164942.50 1054.57 5.60
Max. My 9 -1718.72 -67.57 1102.65
Max. Vy 19 311.99 1054.57 5.60
Max. Vx 9 419.34 -67.57 1102.65
Diagonal Max Tension 11 10744.21 0.00 0.00
Max. Compression 11 -10859.39 0.00 0.00
Max. Mx 19 8225.77 116.64 -14.25
Max. My 23 7535.14 95.17 17.58
Max. Vy 21 48.47 112.64 -9.40
Max. Vx 23 3007 0.00 0.00
Secondary Max Tension 19 2926.80 0.00 0.00
Horizontal
Max. Compression 19 -2868.49 0.00 0.00
Max. Mx 14 321.08 -290.46 0.00
Max. My 14 321.08 0.00 8.49
Max. Vy 14 71.71 0.00 0.00
Max. Vx 14 2.10 0.00 0.00
T10 60 - 50 Leg Max Tension 8 155386.31 -382.69 82.15
Max. Compression 19 -184310.06 726.96 -14.37
Max. Mx 25 147373.63 -1011.52 14.84
Max. My 9 -9239.38 -85.67 1056.42
Max. Vy 25 -284.05 -1011.52 14.84
Max. Vx 3 258.31 -85.65 -1055.78
Diagonal Max Tension 11 11413.31 0.00 0.00
Max. Compression 24 -11529.60 0.00 0.00
Max. Mx 21 7441.83 168.24 13.01
Max. My 23 -10656.63 92.17 20.72
Max. Vy 21 55.65 168.24 13.01
Max. Vx 23 -3.39 0.00 0.00
TI11 50 -40 Leg Max Tension 8 172681.32 -275.92 79.65
Max. Compression 19 -204991.15 -1321.47 -20.30
Max. Mx 19 -204991.15 -1321.47 -20.30
Max. My 9 -10111.90 45.72 1214.85
Max. Vy 19 553.61 1308.08 7.52
Max. Vx 9 -436.88 45.72 1214.85
Diagonal Max Tension 24 12109.71 0.00 0.00
Max. Compression 11 -12090.81 0.00 0.00
Max. Mx 19 9345.05 124.00 -18.24
Max. My 22 10299.46 109.93 21.56
Max. Vy 21 52.40 116.61 -13.60
Max. Vx 22 -3.44 0.00 0.00
Secondary Max Tension 19 3628.95 0.00 0.00
Horizontal
Max. Compression 19 -3555.62 0.00 0.00
Max. Mx 14 394.54 -367.67 0.00
Max. My 14 394.54 0.00 10.75
Max. Vy 14 -80.68 0.00 0.00
Max. Vx 14 -2.36 0.00 0.00
T12 40-30 Leg Max Tension 8 190200.94 85.74 99.55
Max. Compression 19 -223737.48 279.74 -7.70
Max. Mx 21 183828.59 1750.48 61.55
Max. My 9 -11179.75 -190.98 1868.73
Max. Vy 21 -624.82 -1208.57 -32.01
Max. Vx 9 -604.46 -190.98 1868.73
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Section Elevation Component Condition Gov. Force Major Axis  Minor Axis
No. St Type Load Moment Moment
Comb. b 1b-ft 1b-ft
Diagonal Max Tension 11 12575.35 0.00 0.00
Max. Compression 24 -13037.17 0.00 0.00
Max. Mx 21 7977.05 -242.94 -14.52
Max. My 23 -12478.41 -120.24 -27.49
Max. Vy 21 -71.91 -242.94 -14.52
Max. Vx 23 4.17 0.00 0.00
Secondary Max Tension 6 3835.69 0.00 0.00
Horizontal
Max. Compression 19 -3960.41 0.00 0.00
Max. Mx 14 275.93 -409.68 0.00
Max. My 14 275.93 0.00 11.97
Max. Vy 14 -85.16 0.00 0.00
Max. Vx 14 -2.49 0.00 0.00
T13 30-20 Leg Max Tension 8 207518.97 502.96 67.81
Max. Compression 19 -245435.24 -1816.21 -30.98
Max. Mx 25 191940.54 -3366.61 28.60
Max. My 9 -11547.31 -190.98 1868.73
Max. Vy 19 733.77 1752.29 4.17
Max. Vx 9 556.85 -190.98 1868.73
Diagonal Max Tension 24 13574.29 0.00 0.00
Max. Compression 10 -13218.08 0.00 0.00
Max. Mx 6 10275.32 -172.33 19.25
Max. My 22 11440.75 -136.46 -28.17
Max. Vy 20 -64.48 -136.99 23.48
Max. Vx 22 4.19 0.00 0.00
Secondary Max Tension 19 4496.04 0.00 0.00
Horizontal
Max. Compression 19 -4257.39 0.00 0.00
Max. Mx 14 626.30 453.95 0.00
Max. My 14 626.30 0.00 13.27
Max. Vy 14 89.64 0.00 0.00
Max. Vx 14 -2.62 0.00 0.00
T14 20-0 Leg Max Tension 8 240426.82 -899.56 43.57
Max. Compression 19 -286894.98 0.00 0.04
Max. Mx 23 -278273.12 3474.80 -6.32
Max. My 9 -13570.86 -134.14 1957.04
Max. Vy 25 -664.80 -3366.61 28.60
Max, Vx 9 341.50 -134.14 1957.04
Diagonal Max Tension 24 15869.81 0.00 0.00
Max. Compression 24 -15289.41 0.00 0.00
Max. Mx 20 2597.711 -747.67 -40.40
Max. My 22 13110.21 -378.88 -93.57
Max. Vy 20 -211.55 -747.67 -40.40
Max. Vx 18 -12.64 0.00 0.00
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb.
LegC Max, Vert 10 289752.46 32392.07 -17310.61
Max. Hy 10 289752.46 32392.07 -17310.61
Max. H, 17 -235999.59 -29981.13 16361.14
Min. Vert 4 -248198.43 -28172.31 15038.42
Min. Hy 17 -235999.59 -29981.13 16361.14
Min. H, 10 289752.46 32392.07 -17310.61
LegB Max. Vert 19 294513.31 -27513.57 -15569.52
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb.
Max. Hy 25 -230619.53 29663.50 16847.15
Max. H, 26 -198607.87 24854.59 17278.77
Min. Vert 12 -246055.35 27700.16 15867.47
Min. Hy 6 293616.03 -31952.29 -18307.00
Min. H, 6 293616.03 -31952.29 -18307.00
Leg A Max. Vert 2 289502.56 1082.79 36697.61
Max. Hy 11 13357.91 4216.50 1326.40
Max. H, 2 289502.56 1082.79 36697.61
Min. Vert 8 -248338.40 -954.06 -31914.46
Min. Hy 6 -125889.54 -4323.18 -16443.19
Min. H, 21 -236716.71 -579.71 -34152.85
Tower Mast Reaction Summary
Load Vertical Shear Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
b b b Ib-ft 1b-fi 1b-ft
Dead Only 41976.92 -0.00 -0.00 22333.28 -34237.93 0.00
Dead+Wind 0 deg - No Ice 41976.92 -52.96 -60859.34 -5440054.49 -24431.14 41495.13
Dead+Wind 30 deg - No Ice 41976.92 28977.67 -50178.41 -4505290.46 -2648986.20 48281.11
Dead+Wind 60 deg - No Ice 41976.92 49410.15 -28458.66 -2547916.84 -4506908.43 43308.49
Dead+Wind 90 deg - No Ice 41976.92 58047.08 52.96 32140.08 -5280720.34 27985.90
Dead+Wind 120 deg - No Ice 41976.92 52797.57 30475.54 2762020.10 -4780767.81 4710.52
Dead+Wind 150 deg - No Ice 41976.92 29069.41 50231.38 4559763.82 -2665972.07 -20295.20
Dead+Wind 180 deg - No Ice 41976.92 52.96 57009.05 5179819.39 -44044.73 -38958.36
Dead+Wind 210 deg - No Ice 41976.92 -28977.67 50178.41 4549957.02 2580510.34 -48281.11
Dead+Wind 240 deg - No Ice 41976.92 -52744.61 30383.80 2745034.23 4702485.15 -46205.64
Dead+Wind 270 deg - No Ice 41976.92 -58047.08 -52.96 12526.48 5212244 .47 -27985.90
Dead+Wind 300 deg - No Ice 41976.92 -49463.11 -28550.39 -2564902.71 4448239.36 -4350.13
Dead+Wind 330 deg - No Ice 41976.92 -29069.41 -50231.38 -4515097.26 2597496.21 20295.20
Dead+Ice+Temp 64865.94 -0.00 -0.00 54173.05 -76167.28 0.00
Dead+Wind 0 degt+lcet+Temp 64865.94 -79.56 -57534.05 -5214289.22 -61332.67 26984.21
Dead+Wind 30 deg+lce+Temp 64865.94 27695.96 -47957.80 -4357072.44 -2623759.07 35865.52
Dead+Wind 60 deg+lce+Temp 64865.94 47440.92 -27290.65 -2456390.97 -4455573.85 35608.88
Dead+Wind 90 deg+lce+Temp 64865.94 55529.72 79.56 69007.66 -5197045.16 26596.88
Dead+Wind 120 deg+Ilce+Temp 64865.94 49958.30 28835.93 2701251.33 -4662354.29 10439.88
Dead+Wind 150 degt+lce+Temp 64865.94 27833.77 48037.37 4480253.15 -2649453.36 -9268.63
Dead+Wind 180 deg+Ice+Temp 64865.94 79.56 54719.10 5100995.38 -91001.88 -25749.55
Dead+Wind 210 deg+lce+Temp 64865.94 -27695.96 47957.80 4465418.55 2471424.52 -35865.52
Dead+Wind 240 deg+lcetTemp 64865.94 -49878.73 28698.12 2675557.05 4495185.13 -37424.10
Dead+Wind 270 deg+lcetTemp 64865.94 -55529.72 -79.56 39338.45 5044710.61 -26596.88
Dead+Wind 300 deg+Ice+Temp 64865.94 -47520.48 -27428.45 -2482085.25 4318073.90 -9859.33
Dead+Wind 330 deg+Ice+Temp 64865.94 -27833.77 -48037.37 -4371907.05 2497118.81 9268.63
Dead+Wind 0 deg - Service 41976.92 -26.39 -30324.38 -2699410.11 -29351.50 20675.77
Dead+Wind 30 deg - Service 41976.92 14438.70 -25002.39 -2233645.33 -1337088.28 24057.02
Dead+Wind 60 deg - Service 41976.92 24619.59 -14180.09 -1258344.98 -2262835.00 21579.32
Dead+Wind 90 deg - Service 41976.92 28923.11 26.39 27219.71 -2648402.18 13944.53
Dead+Wind 120 deg - Service 41976.92 26307.44 15185.04 1387436.75 -2399290.88 2347.11
Dead+Wind 150 deg - Service 41976.92 14484.41 25028.78 2283198.32 -1345551.83 -10112.49
Dead+Wind 180 deg - Service 41976.92 26.39 28405.89 2592153.35 -39124.36 -19411.78
Dead+Wind 210 deg - Service 41976.92 -14438.70 25002.39 2278311.89 1268612.42 -24057.02
Dead+Wind 240 deg - Service 41976.92 -26281.05 15139.33 1378973.20 2325928.59 -23022.88
Dead+Wind 270 deg - Service 41976.92 -28923.11 -26.39 17446.85 2579926.31 -13944.53
Dead+Wind 300 deg - Service 41976.92 -24645.98 -14225.80 -1266808.53 2199245.57 -2167.54
Dead+Wind 330 deg - Service 41976.92 -14484.41 -25028.78 -2238531.77 1277075.96 10112.49
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Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. b b b b Ib 1b
1 0.00 -41976.92 0.00 0.00 41976.92 0.00 0.000%
2 -52.96 -41976.92 -60859.34 52.96 41976.92 60859.34 0.000%
3 28977.67 -41976.92 -50178.41 -28977.67 41976.92 50178.41 0.000%
4 49410.15 -41976.92 -28458.66 -49410.15 41976.92 28458.66 0.000%
5 58047.08 -41976.92 52.96 -58047.08 41976.92 -52.96 0.000%
6 52797.57 -41976.92 30475.54 -52797.57 41976.92 -30475.54 0.000%
7 29069.41 -41976.92 50231.38 -29069.41 41976.92 -50231.38 0.000%
8 52.96 -41976.92 57009.05 -52.96 41976.92 -57009.05 0.000%
9 -28977.67 -41976.92 50178.41 28977.67 41976.92 -50178.41 0.000%
10 -52744.61 -41976.92 30383.80 52744.61 41976.92 -30383.80 0.000%
11 -58047.08 -41976.92 -52.96 58047.08 41976.92 52.96 0.000%
12 -49463.11 -41976.92 -28550.39 49463.11 41976.92 28550.39 0.000%
13 -29069.41 -41976.92 -50231.38 29069.41 41976.92 50231.38 0.000%
14 0.00 -64865.94 0.00 0.00 64865.94 0.00 0.000%
15 -79.56 -64865.94 -57534.05 79.56 64865.94 57534.05 0.000%
16 27695.96 -64865.94 -47957.80 -27695.96 64865.94 47957.80 0.000%
17 47440.92 -64865.94 -27290.65 -47440.92 64865.94 27290.65 0.000%
18 55529.72 -64865.94 79.56 -55529.72 64865.94 -79.56 0.000%
19 49958.30 -64865.94 28835.93 -49958.30 64865.94 -28835.93 0.000%
20 27833.77 -64865.94 48037.37 -27833.77 64865.94 -48037.37 0.000%
21 79.56 -64865.94 54719.10 -79.56 64865.94 -54719.10 0.000%
22 -27695.96 -64865.94 47957.80 27695.96 64865.94 -47957.80 0.000%
23 -49878.73 -64865.94 28698.12 49878.73 64865.94 -28698.12 0.000%
24 -55529.72 -64865.94 -79.56 55529.72 64865.94 79.56 0.000%
25 -47520.48 -64865.94 -27428.45 47520.48 64865.94 27428.45 0.000%
26 -27833.77 -64865.94 -48037.37 27833.77 64865.94 48037.37 0.000%
27 -26.39 -41976.92 -30324.38 26.39 41976.92 30324.38 0.000%
28 14438.70 -41976.92 -25002.39 -14438.70 41976.92 25002.39 0.000%
29 24619.59 -41976.92 -14180.09 -24619.59 41976.92 14180.09 0.000%
30 28923.11 -41976.92 26.39 -28923.11 41976.92 -26.39 0.000%
31 26307.44 -41976.92 15185.04 -26307.44 41976.92 -15185.04 0.000%
32 14484.41 -41976.92 25028.78 -14484.41 41976.92 -25028.78 0.000%
33 26.39 -41976.92 28405.89 -26.39 41976.92 -28405.89 0.000%
34 -14438.70 -41976.92 25002.39 14438.70 41976.92 -25002.39 0.000%
35 -26281.05 -41976.92 15139.34 26281.05 41976.92 -15139.33 0.000%
36 -28923.11 -41976.92 -26.39 28923.11 41976.92 26.39 0.000%
37 -24645.98 -41976.92 -14225.80 24645.98 41976.92 14225.80 0.000%
38 -14484.41 -41976.92 -25028.78 14484.41 41976.92 25028.78 0.000%
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. 2 >
T1 180 - 160 7.327 31 0.3551 0.0982
T2 160 - 140 5.850 31 0.3234 0.0676
T3 140 - 120 4514 31 0.2893 0.0441
T4 120-113.333 3.360 31 0.2455 0.0375
T5 113.333 - 106.667 3.008 el 0.2313 0.0339
T6 106.667 - 100 2.674 31 0.2157 0.0302
T7 100 - 80 2.371 31 0.1985 0.0278
T8 80-70 1.563 31 0.1595 0.0202
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. ° 2
T9 70 - 60 1.216 31 0.1418 0.0166
T10 60 - 50 0912 31 0.1229 0.0134
T11 50 -40 0.643 31 0.1034 0.0102
T12 40 -30 0417 31 0.0831 0.0069
T13 30-20 0.234 31 0.0615 0.0043
T14 20-0 0.103 31 0.0393 0.0017
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in 2 A Tt
192.50 21" Whip 31 7.327 0.3551 0.0982 117565
191.50 21' Whip 31 7.327 0.3551 0.0982 117565
191.00 20" Dipole 31 7.327 0.3551 0.0982 117565
190.00 16' Whip 31 7.327 0.3551 0.0982 117565
188.50 10" Whip 31 7.327 0.3551 0.0982 117565
188.00 20" Dipole 31 7.327 0.3551 0.0982 117565
187.00 PGI1*0F-0090-310 31 7.327 0.3551 0.0982 117565
185.00 6' Yagi 31 7.327 0.3551 0.0982 117565
184.00 6' Yagi 31 7.327 0.3551 0.0982 117565
180.00 Top Platform 31 7.327 0.3551 0.0982 117565
175.60 (2) Scala Panels 31 6.996 0.3481 0.0913 117565
175.00 10' Inverted Whip 3 6.951 0.3471 0.0904 117565
173.00 14" Inverted Whip 31 6.802 0.3439 0.0873 83975
170.00 10' Inverted Whip 3 6.578 0.3392 0.0827 58783
166.00 14" Inverted Whip 31 6.283 0.3328 0.0766 41988
146.00 BXA-171063-8BF 31 4.896 0.3006 0.0492 25659
135.00 Stand-Off T-Frame 31 4.210 0.2789 0.0416 26493
124.00 RFS Panel Antennas 31 3.578 0.2543 0.0388 32917
102.50 Empty Mount 31 2481 0.2048 0.0286 22427
102.00 2' yagi 31 2.459 0.2035 0.0285 23998
59.50 GPS 31 0.898 0.1219 0.0132 37361
59.00 GPS 31 0.884 0.1210 0.0131 37030
18.00 (2) GPS 31 0.084 0.0351 0.0013 18857
17.67 (2) GPS 3 0.081 0.0344 0.0013 19121
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. u °
T1 180 - 160 14.615 19 0.7182 0.1970
T2 160 - 140 11.639 6 0.6534 0.1357
T3 140 - 120 8.986 6 0.5819 0.0885 \
T4 120 - 113.333 6.691 6 0.4902 0.0752
T5 113.333 - 106.667 5.991 6 0.4609 0.0681
T6 106.667 - 100 5.326 6 0.4288 0.0606
T7 100 - 80 4,723 6 0.3945 0.0558
T8 80-70 3.114 6 0.3171 0.0405
T9 70 - 60 2.425 6 0.2821 0.0332
T10 60 - 50 1.819 6 0.2445 0.0269
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Phone: (609) 538-0400 i i i
one (FAj(: Verizon Wireless Domenic Aversa
Section Elevation Horz. Gov. Tilr Twist
No. Deflection Load
i in Comb. @ 9
T11 50-40 1.283 6 0.2058 0.0204
T12 40 - 30 0.833 6 0.1654 0.0139
Ti13 30-20 0.467 6 0.1224 0.0086
T14 20-0 0.205 6 0.0782 0.0034

Critical Deflections and Radius of Curvature - Design Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
§ii Comb. in N N /1
192.50 21' Whip 19 14.615 0.7182 0.1970 57546
191.50 21' Whip 19 14.615 0.7182 0.1970 57546
191.00 20' Dipole 19 14.615 0.7182 0.1970 57546
190.00 16' Whip 19 14.615 0.7182 0.1970 57546
188.50 10' Whip 19 14.615 0.7182 0.1970 57546
188.00 20' Dipole 19 14.615 0.7182 0.1970 57546
187.00 PG1*0F-0090-310 19 14.615 0.7182 0.1970 57546
185.00 6' Yagi 19 14.615 0.7182 0.1970 57546
184.00 6' Yagi 19 14.615 0.7182 0.1970 57546
180.00 Top Platform 19 14.615 0.7182 0.1970 57546
175.60 (2) Scala Panels 19 13.945 0.7039 0.1833 57546
175.00 10’ Inverted Whip 19 13.854 0.7020 0.1814 57546
173.00 14" Inverted Whip 19 13.551 0.6955 0.1752 41104
170.00 10" Inverted Whip 19 13.099 0.6858 0.1659 28773
166.00 14' Inverted Whip 19 12.502 0.6729 0.1537 20552
146.00 BXA-171063-8BF 6 9.744 0.6055 0.0988 12162
135.00 Stand-Off T-Frame 6 8.380 0.5599 0.0835 12409
124.00 RFS Panel Antennas 6 7.125 0.5085 0.0779 15385
102.50 Empty Mount 6 4,943 0.4072 0.0574 10970
102.00 2' yagi 6 4.899 0.4046 0.0571 11731
59.50 GPS [ 1.791 0.2425 0.0265 18642
59.00 GPS 6 1.762 0.2406 0.0262 18481
18.00 (2) GPS 6 0.168 0.0698 0.0026 9439
17.67 (2) GPS 6 0.163 0.0684 0.0025 9570

Bolt Design Data

Section Elevation Component Bolt Bolt Size  Number Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
i in Bolts Bolt b “Allowable
T1 180 Leg A325N  0.6250 8 24l7é09 13499.00 0.018 / 1.333 Bolt Tension
Diagonal A325N  0.5000 2 1195.67 4123.34 0.290 ‘/ 1.333 Bolt Shear
T2 160 Leg A325N  0.6250 8 1955.86 13499.00 0.145 ‘/ 1.333 Bolt Tension
Diagonal A325N  0.5000 2 1623.03 4123.34 0394 / 1.333 Bolt Shear
T3 140 Leg A325N  0.7500 8 4029.23 19438.10 0.207 / 1.333 Bolt Tension
Diagonal A325N  0.5000 2 2713.29 4123.34 0658 ‘/ 1.333 Bolt Shear
T4 120 Leg A325N  0.8750 8 7066.59  26458.10 0.267 / 1.333 Bolt Tension
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Section Elevation Component Bolt Bolt Size Number  Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load per Load Load Ratio
St in Bolts Bolt b Allowable
Diagonal A325N  0.5000 2 2981(1;.35 4123.34 0.723 / 1.333 Bolt Shear
TS 113.333 Leg A325N  0.8750 8 8221.95 26458.10 0311 ./ 1.333 Bolt Tension
Diagonal A325N  0.5000 2 3220.33 4123.34 0.781 / 1.333 Bolt Shear
T6 106.667 Leg A325N  0.8750 8 9417.46 26458.10 0.356 / 1333 Bolt Tension
Diagonal A325N  0.5000 2 3532.62 4123.34 0.857 / 1.333 Bolt Shear
T7 100 Leg A325N  1.0000 8 10721.40  34557.50 0.310 / 1.333 Bolt Tension
Diagonal A325N  0.5000 2 4307.51 4123.34 1.045 / 1.333 Bolt Shear
T8 80 Leg A325N  1.0000 8 15121.90  34557.50 0.438 / 1.333 Bolt Tension
Diagonal A325N  0.6250 2 5064.47 6442.72 0.786 ./ 1.333 Bolt Shear
T9 70 Leg A325N  1.0000 8 1725380  34557.50 0.499 / 1.333 Bolt Tension
Diagonal A325N  0.6250 2 5429.69 6442.72 0.843 / 1.333 Bolt Shear
T10 60 Leg A325N  1.0000 8 1942330  34557.50 0.562 / 1.333 Bolt Tension
Diagonal A325N  0.6250 2 5764.80 6442.72 0.895 ‘/ 1.333 Bolt Shear
T11 50 Leg A325N  1.0000 8 2158520  34557.50 0.625 / 1.333 Bolt Tension
Diagonal A325N  0.6250 2 6054.85 6442.72 0.940 ‘/ 1333 Bolt Shear
T12 40 Leg A325N  1.0000 8 23775.10  34557.40 0.688 / 1.333 Bolt Tension
Diagonal A325N  0.6250 2 6518.58 644272 1.012 / 1.333 Bolt Shear
T13 30 Leg A325N  1.0000 8 25939.90  34557.40 0.751 ‘/ 1.333 Bolt Tension
Diagonal A325N  0.6250 2 6787.15 6442.72 1.053 / 1.333 Bolt Shear
T14 20 Leg A325N  1.0000 12 18771.10  34557.50 0.543 / 1.333 Bolt Tension
Diagonal A325N  0.6250 2 7934.90 12885.40 0.616 / 1.333 Bolt Shear
Compression Checks
Leg Design Data (Compression)
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
S St Vi ksi in’ b b - p
T1 180 - 160 ROHN 2 STD (GR) 20.00 4.00 61.0 30.892 1.0745  -15807.60 33194.70 0.476
K=1.00 4
T2 160 - 140 ROHN 2.5 STD (GR) w/ 5/8"  20.03 5.01 73.9 20.206 2.8170  -33725.20  56920.70 0.592
Cable K=1.00 /
T3 140 - 120 ROHN 2.5 X-STR (GR) w/ 20.03 6.68 87.3 17.518 34680 -61009.60 60753.10 1.004
5/8" Cable K=1.00 /
T4 120-113.333 ROHN 3 X-STR (GR) w/ 6.68 6.68 80.0 19.016 44060 -71261.80 83784.10 0.851
5/8" Cable K=1.00 ‘/
TS 113.333 - ROHN 3 X-STR (GR) w/ 6.68 6.68 80.0 19.016 44060 -82374.80 83784.10 0.983
106.667 5/8" Cable K=1.00
T6 106.667 - 100 ROHN 3 X-STR (GR) w/ 6.68 6.68 80.0 19.016 44060 -9342530 83784.20 1.115
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Section Elevation Size L L, Ky F, A Actual Allow. Ratio
No. P P, P
St S St ksi in’ b ib — 5
5/8" Cable K=1.00 v
T7 100 - 80 ROHN 4 X-STR (GR) w/ 20.03 6.68 61.6 22435  6.6150 -130280.00 148407.00  0.878
5/8" Cable K=1.00 v
T8 80 - 70 ROHN 5 STD (GR) w/ 5/8"  10.02 10.02 72.1 20.544 82440 -145344.00 169365.00  0.858
Cable K=1.00 ‘/
T9 70 - 60 ROHN 5 STD (GR) w/ 5/8"  10.02 5.16 372 26.221 8.2440 -165383.00 216169.00  0.765
Cable K=1.00 v
Ti0 60 - 50 ROHN 5 X-STR (GR) w/ 10.02 10.02 72.1 20.544  8.5440 -184310.00 175528.00  1.050
5/8" Cable K=1.00 v
Til 50 - 40 ROHN 5 X-STR (GR) w/ 10.02 5.15 37.1 26238 85440 -204991.00 224180.00  0.914
5/8" Cable K=1.00 v
T12 40-30 ROHN 5 X-STR (GR) w/ 10.02 5.14 37.0 26245 85440 -223737.00 224241.00  0.998
5/8" Cable K=1.00 v
T13 30-20 ROHN 5 X-STR (GR) w/ 10.02 5.13 37.0 26252 8.5440 24543500 224296.00  1.094
5/8" Cable K=1.00 v
T14 20-0 ROHN 6 EH (GR) w/ 5/8"  20.03 10.02 54.8 32287  8.5495 -286895.00 276036.00  1.039
Cable (GR) K=1.00 v
Diagonal Design Data (Compression)
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
S S N ksi in’ Ib Ib B
Tl 180 - 160 L1 1/2x1 1/2x1/8 7.71 3.58 139.1 7.722 03594 239134 277527  0.862
K=0.96 v
T2 160 - 140 L1 3/4x1 3/4x1/8 9.75 472 153.0 6.381 0.4219  -3246.06 269197  1.206
K=0.94 v
T3 140-120  L2x2x1/8 w/1.5" sch 40 pipe  12.28 6.03 167.4 5.332 12900  -5391.88 687834  0.784
K=0.92 v
T4 120 - 113.333 L2 1/2x2 1/2x3/16 12.85 6.29 144.7 7.129 09020  -5960.71  6430.01  0.927
K=0.95 v
TS5 113.333 - L2 1/2x2 1/2x3/16 13.43 6.58 150.1 6.628 0.9020  -6440.67  5978.65 1.077
106.667 K=0.94 v
T6 106.667 - 100 L3x3x1/4 14.02 6.87 1347 8.225 14400  -706524 1184430  0.597
K=0.97 v
T7 100 - 80 L3x3x1/4 15.84 7.73 148.0 6.817 14400  -8590.74 981673  0.875
K=0.94 v
T8 80 -70 L3x3x1/4 18.20 8.93 166.5 5.386 1.4400 -10128.90 775570 1306
K=0.92 v
T9 70 - 60 L3 1/2x3 1/2x1/4 19.06 9.36 151.9 6.475 1.6900 -10859.40 10943.00  0.992
K=0.94 v
T10 60 - 50 L3 1/2x3 1/2x1/4 19.92 9.79 157.6 6.014 1.6900 -11529.60 10163.20  1.134
K=0.93 v
T11 50-40 L3 1/2x3 1/2x1/4 20.81 1023 163.4 5.594 1.6900  -12090.80  9453.85 1.279
K=0.92 v
TI12 40 -30 13.5x3.5x1/4 w/ 2x1/4 plate ~ 21.70 10.87 125.1 9.549 21520 -13037.20 2054840  0.634
K=1.00 v
TI13 30-20 L3.5x3.5x1/4 w/ 2x1/4 plate  22.60 11.33 130.2 8.803 21520 -13218.10 18943.10  0.698
K=1.00
T14 20-0 4x4x1/4 w/ sch 40 23.52 11.54 1382 7.821 6.5600 -15289.40 51306.10  0.298
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Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P e P
S fi St ksi in? b b TP
K=0.96 v

Secondary Horizontal Design Data (Compression)

Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
f ft St ksi in’ b b P,
T9 70 - 60 L3 1/2x3 1/2x1/4 16.20 15.74 219.8 3.092 1.6900  -2868.49 5224.90 0.549
K=0.81
T11 50 -40 L3 1/2x3 1/2x1/4 18.23 17.77 243.2 2.525 1.6900  -3555.62 4266.85 0.833
K=0.79 /
T12 40 - 30 L3 1/2x3 1/2x1/4 19.24 18.78 254.8 2.300 1.6900  -3960.41 3887.20 1.019
K=0.78
KL/R > 250 (C) - 184
T13 30-20 L3 1/2x3 1/2x1/4 20.26 19.79 266.3 2.105 1.6900  -4257.39 3557.75 1.197
K=0.78 /

KL/R > 250 (C) - 196

| Top Girt Design Data (Compression)
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P Pa P
S fr fi ksi in’ b b b5,
Tl 180 - 160 L3x3x1/4 6.50 6.30 124.8 9589 14400 22234 1380890  0.016
K=0.98 v

| Tension Checks

| Leg Design Data (Tension)

Section Elevation Size L L, Kir F, A Actual Allow., Ratio
No. P P, P
St ft St ksi in’ b b P,

Tl 180 - 160 ROHN 2 STD (GR) 20.00 4.00 61.0 30.000 1.0745  12231.30  32235.90 0.379

T2 160 - 140 ROHN 2.5 STD (GR) w/ 5/8"  20.03 5.01 73.9 30.000 28170  26576.80  84510.00 0.314

Cable

T3 140 - 120 ROHN 2.5 X-STR (GR) w/ 20.03 6.68 87.3 30.000 34680 47774.40 104040.00 0459
5/8" Cable /

T4 120-113.333 ROHN 3 X-STR (GR) w/ 6.68 6.68 80.0 30.000 44060 56532.80 132180.00  0.428
5/8" Cable v

TS5 113,333 - ROHN 3 X-STR (GR) w/ 6.68 6.68 80.0 30.000 44060 65775.60 132180.00  0.498

106.667 5/8" Cable ‘/
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Section Elevation Size L L, Kl F, A Actual Allow. Ratio
No. P P, P
ft ft ¥ ksi i’ b b —>p,
T6 106.667-100  ROHN 3 X-STR (GR) w/ 6.68 6.68 80.0 30.000 44060 75339.70 132180.00 0.570
5/8" Cable v
T7 100 - 80 ROHN 4 X-STR (GR) w/ 20.03 6.68 61.6 30000  6.6150 107288.00 198450.00  0.541
5/8" Cable /
T8 80 - 70 ROHN 5 STD (GR) w/ 5/8"  10.02 10.02 72.1 30.000 8.2440  120975.00 24732000  0.489
Cable v
T9 70 - 60 ROHN 5 STD (GR) w/ 5/8"  10.02 5.16 372 30.000 8.2440  138030.00 24732000  0.558
Cable /
TI10 60 - 50 ROHN 5 X-STR (GR) w/ 10.02 10.02 72.1 30.000 8.5440  155386.00 256320.00  0.606
5/8" Cable /
T1i 50 - 40 ROHN 5 X-STR (GR) w/ 10.02 5.15 37.1 30.000 8.5440  172681.00 256320.00 0.674
5/8" Cable v
T12 40-30 ROHN 5 X-STR (GR) w/ 10.02 5.14 37.0 30.000  8.5440 190201.00 256320.00  0.742
5/8" Cable /
TI13 30-20 ROHN 5 X-STR (GR) w/ 10.02 5.13 37.0 30.000  8.5440 207519.00 256320.00  0.810
5/8" Cable v
T4 20-0 ROHN 6 EH (GR) w/ 5/8"  20.03 10.02 54.8 30.000 8.5495  240427.00 256486.00  0.937
Cable (GR) v
Diagonal Design Data (Tension)
Section Elevation Size VG I, Kl F, A Actual Allow. Ratio
. P P, P
7 fi f ksi in’ It -
T1 180 - 160 L1 1/2x1 1/2x1/8 7.71 3.58 96.6 32500 02109 233101 685547  0.340
T2 160 - 140 L1 3/4x1 3/4x1/8 9.75 472 107.4 32500 02578 3217.61 8378.91 0.384
T3 140-120  L2x2x1/8 w/1.5"sch40 pipe  12.28 6.03 118.8 32500 0.9089 542658  29539.50  0.184
T4 120 - 113.333 12 1/2x2 1/2x3/16 12.85 6.29 99.5 32500  0.5886 590255  19129.80  0.309
TS 113.333 - L2 1/2x2 1/2x3/16 13.43 6.58 104.0 32500 0.5886 641832  19129.80  0.336
106.667 v
T6 106.667 - 100 L3x3x1/4 14.02 6.87 90.8 32500 09628  7006.91 3129140  0.224
T7 100 - 80 L3x3x1/4 15.84 7.73 101.9 32500 09628 861502  31291.40  0.275
T8 80 -70 L3x3x1/4 18.20 8.93 117.8 32500 09394  10048.60  30529.70  0.329
T9 70 - 60 L3 1/2x3 1/2x1/4 19.06 9.36 105.2 32.500 1.1269 1074420 36623.40  0.293
T10 60 - 50 L3 1/2x3 1/2x1/4 19.92 9.79 109.9 32.500 1.1269 1141330 3662340 0312
Tl1 50 - 40 L3 1/2x3 1/2x1/4 20.81 10.23 114.8 32.500 1.1269  12109.70  36623.40  0.331
TI12 40-30 L3.5x3.5x1/4 w/ 2x1/4 plate ~ 21.70 10.87 125.1 30000  2.1520 1257530  64560.00  0.195
TI3 30-20 L3.5x3.5x1/4 w/ 2x1/4 plate ~ 22.60 11.33 130.2 30000  2.1520 1357430  64560.00  0.210

%
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Section Elevation Size L L, Ky F, A Actual Allow. Ratio
No. P P, P
¥ii St St ksi in® b b P,
T14 20-0 4x4x1/4 W/ sch 40 2444 1199 1520  32.500  4.6388  15869.80 150759.00  0.105
Secondary Horizontal Design Data (Tension)
Section Elevation Size L L, Kifr F, A Actual Allow. Ratio
No. P P, P
S S St ksi in’ ib Ib —
T9 70 - 60 L3 1/2x3 1/2x1/4 16.20 15.74 1733 32.500 1.2675 2926.80 41193.80 0.071
T11 50-40 L3 1/2x3 1/2x1/4 18.23 17.77 195.6 32.500 1.2675 3628.95 41193.80 0.088
T12 40 - 30 L3 1/2x3 1/2x1/4 19.24 18.78 206.7 32.500 1.2675 3835.69 41193.80 0.093
T13 30-20 L3 1/2x3 1/2x1/4 20.26 19.79 217.9 32.500 1.2675 4496.04 41193.80 0.109
Top Girt Design Data (Tension)
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
St fr St ksi in’ b b P,
T1 180 - 160 L3x3x1/4 6.50 6.30 81.3 21.600 1.4400 230.32 31104.00 0.007
Section Capacity Table
Section Elevation Component Size Critical P SF*P aior % Pass
No. St Type Element b b Capacity Fail
T1 180 - 160 Leg ROHN 2 STD (GR) 2 -15807.60  44248.53 357 Pass
Diagonal L1 1/2x1 1/2x1/8 7 -2391.34 3699.43 64.6 Pass
Top Girt L3x3x1/4 4 -222.34 18407.26 1.2 Pass
T2 160 - 140 Leg ROHN 2.5 STD (GR) w/ 5/8" 38 -3372520  75875.29 444 Pass
Cable
Diagonal L1 3/4x1 3/4x1/8 40 -3246.06 3588.40 90.5 Pass
T3 140 - 120 Leg ROHN 2.5 X-STR (GR) w/ 5/8" 65 -61009.60 80983.88 75.3 Pass
Cable
Diagonal L2x2x1/8 w/1.5" sch 40 pipe 67 -5391.88 9168.83 58.8 Pass
T4 120 - 113.333 Leg ROHN 3 X-STR (GR) w/ 5/8" 86 -71261.80 111684.20 63.8 Pass
Cable
Diagonal L2 1/2x2 1/2x3/16 88 -5960.71 8571.20 69.5 Pass
T5 113.333 - Leg ROHN 3 X-STR (GR) w/ 5/8" 95 -82374.80 111684.20 73.8 Pass
106.667 Cable .
Diagonal L2 1/2x2 1/2x3/16 97 -6440.67 7969.54 80.8 Pass
Té 106.667 - 100 Leg ROHN 3 X-STR (GR) w/ 5/8" 104 -93425.30 111684.34 83.7 Pass

Cable
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Section Elevation Component Size Critical P SF*P atiow % Pass
No. St Type Element b b Capacity Fail
Diagonal L3x3x1/4 106 -7065.24  15788.45 44.7 Pass
64.3 (b)
T7 100 - 80 Leg ROHN 4 X-STR (GR) w/ 5/8" 113 -130280.00 197826.52 65.9 Pass
Cable
Diagonal L3x3x1/4 115 -8590.74 13085.70 65.6 Pass
78.4 (b)
T8 80-70 Leg ROHN 5 STD (GR) w/ 5/8" 134 -145344.00 225763.54 64.4 Pass
Cable
Diagonal L3x3x1/4 136 -10128.90  10338.35 98.0 Pass
T9 70 - 60 Leg ROHN 5 STD (GR) w/ 5/8" 143 -165383.00 288153.27 574 Pass
Cable
Diagonal L3 1/2x3 1/2x1/4 145 -10859.40  14587.02 74.4 Pass
Secondary Horizontal L3 1/2x3 1/2x1/4 152 -2868.49  6964.79 412 Pass
T10 60 -50 Leg ROHN 5 X-STR (GR) w/ 5/8" 155 -184310.00 233978.81 78.8 Pass
Cable
Diagonal 13 1/2x3 1/2x1/4 157 -11529.60  13547.55 85.1 Pass
T11 50 -40 Leg ROHN 5 X-STR (GR) w/ 5/8" 164 -204991.00 298831.93 68.6 Pass
Cable
Diagonal L3 1/2x3 1/2x1/4 166 -12090.80  12601.98 95.9 Pass
Secondary Horizontal 13 1/2x3 1/2x1/4 172 -3555.62 5687.71 62.5 Pass
T12 40 - 30 Leg ROHN 5 X-STR (GR) w/ 5/8" 176 -223737.00 298913.24 74.9 Pass
Cable
Diagonal L3.5x3.5x1/4 w/ 2x1/4 plate 178 -13037.20  27391.02 47.6 Pass
75.9 (b)
Secondary Horizontal L3 1/2x3 1/2x1/4 184 -3960.41 5181.64 76.4 Pass
T13 30-20 Leg ROHN 5 X-STR (GR) w/ 5/8" 188 -245435.00 298986.56 82.1 Pass
Cable
Diagonal L3.5x3.5x1/4 w/ 2x1/4 plate 190 -13218.10  25251.15 52.3 Pass
79.0 (b)
Secondary Horizontal L3 1/2x3 1/2x1/4 197 -4257.39 474248 89.8 Pass
T14 20-0 Leg ROHN 6 EH (GR) w/ 5/8" Cable 200 -286895.00 367955.97 78.0 Pass
(GR)
Diagonal 4x4x1/4 w/ sch 40 208 -15289.40  68391.03 224 Pass
46.2 (b)
Summary
Leg (T6) 83.7 Pass
Diagonal 98.0 Pass
(T8)
Secondary 89.8 Pass
Horizontal
(T13)
Top Girt 12 Pass
(T1)
Bolt Checks  79.0 Pass
RATING = 98.0 Pass
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