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February 24, 2014

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Antenna Swap
627 Honeyspot Road, Stratford, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains
twelve (12) wireless telecommunications antennas at the 82-foot level of the existing
103-foot tower at 627 Honeyspot Road in Stratford, Connecticut (the “Property™).
The tower is owned by Becker LL.C. The Council approved Cellco’s use of the tower
in 1999. Cellco now intends to replace nine (9) of its existing antennas with three (3)
model BXA-70063-6CF, 850 MHz antennas; three (3) model BXA-70063-6CF, 700
MHz antennas; and three (3) model BXA-171063-8BF, 2100 MHz antennas, all at the
same 82-foot level on the tower. Cellco also intends to install six (6) remote radio
heads (“RRHs”), three (3) behind its 700 MHz antennas and three (3) behind its 2100
MHz antennas, and one (1) HYBRIFLEX™ antenna cable inside the monopole.
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 John Harkins, Mayor for the Town of Stratford. A copy of this letter is also being
sent to Becker LLC, the owners 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. The replaced antennas and RRHs will be located on Cellco’s
existing platform at the 82-foot level on the 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.

By 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 modified facility will not increase radio frequency
(RF) emissions at the facility to a level at or above the Federal Communications
Commission (FCC) safety standard. Far Field Approximation tables for each of
Cellco’s operating frequencies are included behind Attachment 2. The Far Field
calculations demonstrate that Cellco’s modified facility will operate well within the
RF emissions limits established by the FCC.

5. 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 structural modifications, can
support Cellco’s proposed facility modifications. (See Rigorous Structural Analysis
Report included in Attachment 3).

For the foregoing reasons, Cellco respectfully submits that the proposed
modifications to the above-referenced telecommunications facility constitutes an
exempt modification under R.C.S.A. § 16-505-72(b)(2).

Sincerely,

K‘“‘“%’L 9 —

Kenneth C. Baldwin

Enclosures

Copy to:
John Harkins, Stratford Mayor
Becker LLC
Sandy M. Carter
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696-900 MHz %

BXA_7 OO63_6C F . E D | N _X Replace X vih das ed eiectricai dovntilt

Antennz 1s alsc avalabie v.ih NE connector(s;
Renlace EDIN vath NE in the model number

X-Pol | FET Panel | 63° | 14.5 dBd L
Electrical Characteristics [ 696-300 MHz
Frequency bands 696-806 MHz 806-900 MHz
Polarization | +45°
Horizontal beamwidth 65° 63° |
Vertical beamwidth [ 13° 11°
Gain 14.0 dBd (16.1 dBi) 14.5 dBd (16.6 dBi)
Electrical downtilt (X) ' 0,2,3,4,5,6, 8 10 .
Impedance 500 |
VSWR <1.35:1
Upper sidelobe suppression (0°) -18.3 dB -18.2 dB
Front-to-back ratio (+/-30°) ' -33.4dB -36.3 dB
Null fill 5% (-26.02 dB)
Isolation between ports I <-25dB
Input power with EDIN connectors ' 500 W
Input power with NE connectors 300 W
IM3 (2x20W carriers) . <-153 dBc
Lightning protection ' Direct Ground !
Connector(s) 2 Ports / EDIN or NE / Female / Center (Back)
Mechanical Characteristics 1
Dimensions Length x Width x Depth 1804 x 285 x 132 mm 71.0x11.2x5.2 in
Depth with z-brackets 172 mm 6.8 in \"l‘J
Weight without mounting brackets | 7.9 kg 17 lbs
Survival wind speed . > 201 km/hr > 125 mph
Wind area | Front:0.51 m> Side: 0,24 m? Front: 5.5ft2 Side: 2.6 ft?
Wind load @ 161 km/hr (100 mph) Front: 759 N Side: 391N Front. 169 Ibf Side: 89 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 Ibs
Concealment Configurations For concealment configurations, order BXA-70063-6CF-EDIN-X-FP
BXA-70063-6CF-EDIN-X BXA-70063-6CF-EDIN-0 BXA-70063-6CF-EDIN-2
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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 condilions. Extreme operational
conditions and/or stress on structural supports is beyond our control. Such conditions may resull in damage to this product. Improvements to product may be made without notice.
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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
conditions and/or stress on structural supports is beyond our control, Such conditions may result in damage 1o this product. Improvements to product may be made without notice.
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1710-2170 MHz

S Amphenol
{[}' ANTENNA SOLUTIONS

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

Electrical Characteristics
Frequency bands

1710-1880 MHz

1710-2170 MHz
1850-1990 MHz

Replace ' X" with desired electrical downtill

1920-2170 MHz

Polarization +45° +45° +45°
Horizontal beamwidth 68° 65° 60°
Vertical beamwidth 7 7° 7°
Gain 14.5 dBd / 16.6 dBi 14.9 dBd / 17.0 dBi 15.3 dBd / 17.4 dBi
Electrical downtilt (X) 0,2,4,6,8

Impedance 50Q

VSWR <1.51

First upper sidelobe <-17 dB

Front-to-back ratio > 30 dB

In-band isolation <-25dB

IM3 (20W carrier) <-150 dBc

Input power 300 W

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

Lightning protection

Connector(s)

Operating temperature |
|

Mechanical Characteristics

Dimensions Length x Width x Depth 1225 x 154 x 105 mm 48.2x6.1x4,1in

Depth with t-brackets 133 mm 5.2in
Weight without mounting brackets 4.2 kg 9.2 lbs
Survival wind speed 296 km/hr 184 mph
wind area Front:0.19 m? Side: 0.14 m? Front: 2.0ft? Side: 1.5 2
Wind load @ 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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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 supporls is beyond our contral. Such conditions may result in damage to this product. Improvements to product may be made without notice,
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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
conditions and/or siress on structural supports is beyond our control. Such conditions may resull in damage to this product. Improvements to product may be made without notice.
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Alcatel-Lucent RRH2x40-07-U

REMOTE RADIO HEAD

Alcatel-Lucent

The Alcatel-Lucent RRH2x40-07-U is a high-power, small form-factor Remote Radio Head (RRH) operat-

ing in the North American Digital Dividend / 700MHz frequency band (3GPP Band 13). The Alcatel-Lucent
RRH2x40-07-U 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 RRH2x40-07-U 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 RRH2x40-07-U

has two transmit RF paths, 40 W RF
output power per transmit path, and
is designed to manage up to two-way
receive diversity. The device is ideally
suited to support macro coverage,
with multiple-input multiple-output
(MIMO) 2x2 operation in up to 10 MHz
of bandwidth.

The Alcatel-Lucent RRH2x40-07-U 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 RRH2x40-07-U
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 RRH2x40-07-U 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 RRH2x40-07-U is compact

and weights less than 23 kg (50 Ib),
eliminating the need for a crane to
hoist the BTS cabinet to the rooftop.
A site can be in operation in less than
one day — a fraction of the time
required for a traditional BTS.



Excellent RF performance Features Benefits

Because of its small size and weight, s Zero-footprint deployment e Leverages existing real estate with
the Alc.ateI-Lucent RRH2x40-07-U * Easy installation, with a lightweight lower site costs
can be installed close to the antenna. unit can be carried and set up by e Reduces installation costs, with
Olperarors can therefore locate t:e ‘ one person fewer installation materials and
Alcatel-Lucent RRH2x40-07-U where R . . ; ; s et

ttel-Lucent x A e Optimized RF power, with flexible simplified logistics
engineering is deemed ideal, minimiz- j A o L
. . . site selection and elimination of e Decreases power costs and minimiz-
ing trade-offs between available sites , . .

. ) a TMA es environmental impacts, with the
and RFopimurm sites, The REfescir i otential for eco-sustainable power
cost and installation costs are reduced * Corwechon-cooled (fanless), ) po’s P
or eliminated, and there is no need noise-free, and heaterless unit cRiions
for a Tower Mounted Amplifier (TMA) * Best-in-class power efficiency, * Improves RF performance and adds
because losses introduced by the with significantly reduced flexibility to network planning
RF feeder are greatly reduced. The energy consumption

Alcatel-Lucent RRH2x40-07-U provides
more RF power while at the same time
consuming less electricity.

Antenna Antenna
RF feeder . RF jumper
e
RRH-“
Radio Optical
link
Digital Digital
Backhaul Backhaul
RRH for space-constrained cell sites Distributed
Technical specifications e Enclosure protection Optical characteristics Optical fiber length
S —— - - IP65 (International Type/number of fibers * Upto 500 m (0.31 mi),
:SI'C: g ans ‘ Protection rating) e Up to 3.12 Gb/s line bit rate using MM fiber
R . .
eight: 390 mm (15.4 in) . e Single-mode variant * Upto 20 km (12.43 mi,
o Width: 380 mm (15 in.) RF characteristics One SM fiber (9/125 i) per using SM fiber
* Depth: 210 mm (8.2 in.) o Frequency band: 700 MHz; RRH2x, carrying UL and DL Alarms and ports
o Weight (wi ina kit): 3GPP Band 13 ing CWDM (at 1550/1310
ght (without mounting kit): ' using a MM ix external alarms
less than 23 kg (50 Ib) o Bandwidth: up to 10 MHz o Multi-mode variant . ot
.  Two optical ports to
—_— * RF output power at antenna port: - Two MM fibers (50/125 pm) per suppoF;t daispy-chaining
- 40 W nominal RF power for RRH2x: one carrying UL, the
o Power supply: -48V each Tx port other carrying DL (at 850 nm)

o Rx diversity: 2-way or 4-way
s Noise figure: below 2.5 dB typical
e ALD features

Operating environment
e Qutdoor temperature range:
- With solar load: -40°C to

+50°C (-40°F to +122°F) -~ TMA
- Without solar load: -40°C - Remote electrical tilt (RET)
to +55°C (-40°F to +131°F) support (AISG v2.0)
e Passive convection cooling
{no fans)

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 respansibility
for inaccuracies contained herein. Copyright © 2010 Alcatel-Lucent. All rights reserved.

CPG2809100913 (09)
Alcatel-Lucent



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

capitat 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 |b), 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

Because of its small size and weight, ¢ Zero-footprint deployment
the Alcatel-Lucent RRH2x40-AWS
can be installed close to the antenna.
Operators can therefore locate the

Features

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) e Best-in-class power efficiency,
because losses introduced by the
RF feeder are greatly reduced.

¢ Noise-free

with significantly reduced

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

Optimized RF power, with flexible
site selection and elimination of e Decreases power costs and minimiz-

e Convection-cooled (fanless)

Benefits

* Leverages existing real estate
with lower site costs

fewer installation materials and
simplified logistics

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

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

Power
e Power supply: -48VDC

Operating environment
¢ Qutdoor temperature range:

—~ With solar load: -40°C to
+50°C (-40°F 1o +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

- IP65 (International
Protection rating)

RF characteristics

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

¢ Bandwidth: up to 20 MHz

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

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

* Noise figure: below 2.0 dB typical
e Antenna Line Device features

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

Antenna

'\_R_F_jumper
a1

RRH-’
Optical
link

Digital

Backhaul N

Distributed

Optical characteristics
Type/number of fibers

Optical fiber length
* Up to 500 m (0.31 mi), using

e 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

Digital Poris and Alarms

o Two optical ports to support
daisy-chaining

- Two Multi-mode fibers per o Six external alarms

RRH2x: one carrying UL,

the other carrying DL

www.alcatel-lucent.com Aicatel, 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 netice. Alcatel-Lucent asstumes no respansibility
for inaccuracies contained herein, Copyright © 2010 Alcatel-Lucent. All rights reserved.

CPG2809100912 (09)
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HYBRIFLEX™ RRF _'Lyarafi FEﬂdar C:]bim_j soiuugn 1-

RFS’ HYBRIFLEX Remote Rado Head (RRH) hybrid feeder cabling solution combines
optical fiber and DC power for RRHs 1n a single ightweight aluminum corrugated
cable, making it the world's rmaost innovative solution for RRH deployments. i

It was developed to reduce installation complexity and costs at Cellular sites. HYBRIFLEX
allows mobile operators deploying an RRH architecture to standardize the RRH
installation process and eliminate the need for and cost of cable grounding. HYBRIFL
combines optical fiber (multi-mode or single-mods) and power in a single corrugated
cable. It eliminates the need for junction boxes and can connect multnplh RRHs with a |
>mgle foeder Standlard RFS CELLFLEX® accessories can be used with HYBRIFLEX cable, |

Both prs connoctorlzed and on-site opuons are ava|lab|e
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ter conductor grounding - Eiiminaie
flation cos5is

2 Lig'n'?-/vaig'nt solution and compact design - Decressas iswar Ioading

st cabling - Zliminates need for expensive <able irays and dugis
T.::I.auon of tight bundled fiber optic Lagl pairs directly to the RRH - Reduras TAPEH
= wing .,mj ’o/ imina m_, nead 707 interconnection

2 corrugatad cable = Savas TA
zing installation requirsmanis

[
O
_"

Q

Tin ] calzia G’DT.ECT.’TJF\

e TV
Al et
Outer Conductor Armor Carrugated Aluminum [mm finy) 45.5 (1.83) wSr?aII:allr\cta:I"eal[‘:aa!'?et
Jacket Folyethylens. PE {rnm ting] 50.3101.93 -
UV-Protection Individual and External Jackset Yes Alyminum OC
e - SE/UV axizrnal jacket
Weight, Approximate kag/m (Ibo] 19 (130
Minimum Bending Radus. Single Bending mm {InJ] 200 ‘8)
Minimum Bending Radius, Repeated Bending mim (in)] 500 120)
Recommended/Maxumum Clamp Spaang m ()] 10/12(325/74.0y
DC-Resistance Outer Conductor Armor [Com (Q/100GF)) 068 (0.205)
DC-Resistance Power Cablz 8 dmm' [BANG) [Tk IN00GFU] 2.7.(0.307)
Version Single-mods GM3
Quanuty, Fiber Count 16 (8 pairs)
Core/Clad U 50/125
Primary Coating fAcrylate, umn 245
Buffer Diameter, Mominal um 300
Secondary Protecnon, Jacke: Maminal ~m ] 2013 08)
Micimum Bending Radiug i {in:] nefan
Insertion Loss @ wavelength 350nm dB/km 30 Alarm cahle with oo e canie
Inserticn Loss @ wavelength 1310nm dBkm 1.0 anmiernal jackst o ot ket
uiL34a-wv¢ UL1666 ‘

Standards Mests or exceads)

Ro=S Comphant

Size (Pawer) [mm IAWG) 84 (3)
Quantity, Wire Caunt (Power) 16 (8 pairsi
b Size (Adarm) [mm (AWG)] 03118)
t Quanury, Wire Count {Alsrm) 412 paurs)
i Type UV protecied
Strands 19
Primary Jacket Diameter, Nominal [mm finy] 631027
NF%A 130, ICEA 5-93-833

Standards (Mests or axceads)
UL Tyge X=HW-2, UL 44

UL-LS cmited Smoke, UL V-1
|EZE-335 11974, IEEE1202/FT4
RoH3 Compliant

[*C (°F)] -40) t0 +65 (-4G 10149)

Installation Temperatyre
[*C Rl -40 to +65 (4G w149,

Qperation Temperature

1

Allidormation contamed in the present dacasheet 1s subject to continmahan at time of aidenny

Plagze visit us on the intz i 73 :JJ LoMm
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ATTACHMENT 3



URS

January 27, 2014

Mr. Michael J. Egan III, ATA
URS Corporation

500 Enterprise Drive, Suite 3B
Rocky Hill, CT 06067-3913
(860) 990-6737

Subject

Carrier Designation

URS Designation

Engineering Firm Designation

Site Data

Dear Mr. Egan,

g vertical
PASS f 4 =
(Shaft, 100% capacity) y

Vertical Solutions, Inc.
PO Box 579

Holly Springs, NC 27540
(888) 321-6167

operations(iverticalsolutions-inc.com

Rigorous Structural Analysis

Verizon, Reconfiguration
Site Number: Stratford
Site Name: VZ5-156

Site Number: 36917405.00000
Site Name: Stratford, CT

Vertical Solutions Project: 140008.01, Revision 0

627 Honeyspot Road, Stratford, Fairfield County, CT 06615
Latitude: N41° 10° 36.91”+, Longitude: W073° 08> 45.717+
Elevation: 25-ft+; Topography Category 1;

Exposure Category: “C”; Structure Class II; Site Class: “D”
103-ft Self-Supporting Pole Structure

To your request, we present our rigorous structural analysis. Our work indicates that with the proposed appurtenance
configuration, the tower and foundation will satisfy the structural strength requirements of TIA/EIA-222-F, Structural
Standards for Steel Towers and Antenna Supporting Structures (industry standard) and the 2005 Connecticut State
Building Code (local building code) for:

e  90-mph fastest mile basic wind speed
e 78-mph fastest mile basic wind speed with 1/2-in radial ice

All equipment and modifications proposed in this report shall be installed in accordance with the attached drawings for
the determined available structural capacity to be effective.

We trust you find our work satisfactory. Please do not hesitate to call should you have any questions.

Mk ot

Sincerely,

Matthew Reeves, P.E.

Structural Engineer

Reviewed by: AVF

2002 Production Drive, Apex, NC 27539

Michael L. Lassiter, S.E., P.E.

Structural Engineer, Civil Engineer, & President

CT PE License No.: 25064

Ph: (§88) 321-6167 Fax: (919) 321-1768 operations@verticalsolutions-inc.com



103-ft Self-Supporting Pole Structure
VSi Project 140008, Revision 0

January 27, 2014
URS Name: Stratford, CT

Page 2 of 5
Table 1: Existing, Proposed and Reserved Appurtenance Conﬁgl.u'atif;m2
?;z;tl(f):; Carrier Mount Equipment Coax Location'
101 | MetroPCS | (3) 5-ft T-Arms (6) Kathrein 800-10504 (12) 778 Inside
(1) 3/8 RET
(6) Powerwave 7770.00
Platform w/ (oI pEeltc ((112))17//28 .13
92 AT&T Handrails (3) KMW AM-X-CD-16-65-00T (2) 7/8 DC Cables Inside
(1) Raycap DC6-48-60-18-8F (1) 3/8°
(6) Ericsson RRUS-11
-- -- Climbing Ladder -- -
(3) Rymsa MGD3-800TO (12)7/8
(3) BXA-171063-8BFEDIN-0 i
Verizon Platform' w/ (3) RH_2x40-AWS (1) HB158-1-08U§- Inside
82 Handrails (1) DB-T1-6Z-84B-0Z S8J18
(6) BXA-7063-6CF (12) HB114-1-08U4-
(3) RH 2x40-700 MHz S4J18
-- -- Climbing Ladder - --
(2) Andrew 2’ Dishes w/ Radome
(1) Andrew PX2F-52-NXA ©6)11/4”
71 Sprint (3) 12-ft T-Arms ((33))12:;15:55&1;3; (3222) llgex Outside*
(1) Junction Box
(6) Decibel 950F85T2E-M
58 Nextel Flush (3) EMS DR65-12-05DBL (a2)11/4 Inside
(2) 2.5” x 12’ Omni
1) 12-ft T-Arm w/ 1) 3” x 20° Omni 8)1/2 }
28 Hnkrwn ((2)) 4-ft Stand-offs 8 2” x 10 Omni (g))l 1/4 insidc
(1) GPS Antenna
1. See coax configuration plan, QP-P for coax locations.
2. Tower loading per URS analysis dated April 10, 2013.
3. (1) 3/8 RET coax located on outside of monopole.
4. Coax location were assumed based on previous analysis.
Table 2: Tower Structure Results, Percent Capacity Utilized
Elevation (ft) Shaft Result Connections Result
103.0 to 90.1° 35 0.K. 12° 0.K.
90.1 to 64.1 95 0.K. -- -
64.1 to 45.1° 88 0.K. - =
45.11032.1° 99 0.K. = =
32.1t00.1° 100 0. K. 91 0. K.
1.  Extension geometry per URS analysis dated April 10, 2013.
2. Section reinforced with bar modifications; see additional calculations for results.
3,  Extension size and connection based on previous analysis and tower top flange dimensions.
Table 3: Foundation Results, Percent Capacity Utilized
Component Design Capacity | Analysis Requirement Percent Utilized Result
Soil 16.0° caisson 13.0° caisson 81 0.K.
Structure — Flexure (kip-ft) 3041 2436 80 0. K.
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ASSUMPTIONS

This rigorous structural analysis is based on the theoretical capacity of the members and is not a condition assessment
of the tower. This analysis is from information supplied, and therefore, its results are based on and are as accurate as
that supplied data. Vertical Solutions, Inc. (“VSI”) has made no independent determination, nor is it required to, of its
accuracy. The following assumptions were made for this structural analysis.

1. The tower member sizes and shapes are considered accurate as supplied. The material grade is as per data
supplied and/or as assumed based on industry standards.

2. The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be complete and
accurate. All antennas, mounts, coax and waveguides are assumed to be properly installed and supported as per
manufacturer requirements.

3. Some assumptions are made regarding antennas and mount sizes and their projected areas based on best
interpretation of data supplied and of best knowledge of antenna type and industry practice.

4. All mounts, if applicable, are considered adequate to support the loading. No actual analysis of the mount(s)
is performed. This analysis is limited to analyzing the tower only.

5. The soil parameters are as per data supplied or as assumed and stated in the calculations.

6. Foundations are properly designed and constructed to resist the original design loads indicated in the
documents provided.

7. The tower and structures have been properly maintained in accordance with TIA Standards and/or with
manufacturer’s specifications.

8. All welds and connections are assumed to develop at least the member capacity unless determined otherwise
and explicitly stated in this report.

9. All prior structural modifications are assumed to be as per data supplied/available and to have been properly
installed.

10. Loading interpreted from photos is accurate to £5° AGL, antenna size accurate to +3.3 sf, and coax equal
to the number of existing antennas without reserve.

11. Documents reviewed and used in this structural analysis were provided by CLIENT.

12. The proposed coax shall be installed per the attached coax layout plan, Sheet QP-P.

13. Leg A is determined per best industry practice.

If any of these assumptions are not valid or have been made in error, this analysis may be affected, and VSI should be
allowed to review any new information to determine its effect on the structural integrity of the tower.

2002 Production Drive, Apex, NC 27539 Ph: (888) 321-6167 Fax: (919) 321-1768 operations@verticalsolutions-inc.com
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DISCLAIMER OF WARRANTIES

Vertical Solutions, Inc. (“VSI”) has not performed a detailed site visit to the tower to verify the member sizes or
antenna/coax loading. If the existing conditions are not as represented on the tower elevation contained in this report,
we should be contacted immediately to evaluate the significance of the discrepancy. This is not a condition assessment
of the tower or foundation. This report does not replace a full tower inspection. The tower and foundations are
assumed to have been properly fabricated, erected, maintained, in good condition, twist free, and plumb.

The engineering services rendered by VSI in connection with this Rigorous Structural Analysis are limited to a
computer analysis of the tower structure and theoretical capacity of its main structural members. All tower components
have been assumed to only resist dead loads when no other loads are applied. No allowance was made for any
damaged, bent, missing, loose, or rusted members (above and below ground). No allowance was made for loose bolts
or cracked welds.

VSI does not analyze the fabrication of the structure (including welding). It is not possible to have all the very detailed
information needed to perform a thorough analysis of every structural sub-component and connection of an existing
tower. VSI provides a limited scope of service in that we cannot verify the adequacy of every weld, plate connection
detail, etc. The purpose of this report is to assess the feasibility of adding appurtenances usually accompanied by
transmission lines to the structure.

It is the owner’s responsibility to determine the amount of ice accumulation in excess of the specified code
recommended amount, if any, that should be considered in the structural analysis.

The attached sketches are a schematic representation of the analyzed tower. If any material is fabricated from these
sketches, the contractor shall be responsible for field verifying the existing conditions, proper fit, and clearance in the
field. Any mentions of structural modifications are reasonable estimates and should not be used as a precise
construction document. Precise modification drawings are obtainable from VSI, but are beyond the scope of this
report.

Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as a part of our work. We
recommend that material of adequate size and strength be purchased from a reputable tower manufacturer.

VSI makes no warranties, expressed and/or implied, in connection with this report and disclaim any liability arising
from material, fabrication, and erection of this tower. VSI will not be responsible whatsoever for, or on account of,
consequential or incidental damages sustained by any person, firm, or organization as a result of any data or
conclusions contained in this report. The maximum liability of VSI pursuant to this report will be limited to the total
fee received for preparation of this report.
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Attachments:

Project History

Sheet QP-P, Coax configuration plan
Program input and output — wind
Tower improvement calculations

Sheet FPL, Flange plate layout

Flange plate and flange bolt calculations
Sheet BPL, Base plate layout

Base plate and anchor rod calculations
Foundation analysis

Tower Improvement Drawings [For Construction]

2002 Production Drive, Apex,-NC 27539 Ph: (888) 321-6167 Fax: (919) 321-1768 operations@vérticalsolution_s-inc.com
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(12) 7/8
(1) 1/2 FIBER

(2) 7/8 DC CABLE
TO92FT

(AT&T - EXISTING)

(12)7/8
(1) 38

TO 101 FT

(METRO PCS - EXISTING)

o

(1) 3/8 —/

TO92 FT
(AT&T - EXISTING)

(12) 7/8 - EXISTING

(1) 1/2 - EXISTING

(1) HB156-1-08U8-58J18 - PROPOSED
(12) HB114-1-08U4-S4J18 - PROPOSED
TO92FT

(VERIZON)

(®) 112
(1)1 14

TO28FT

(UNKNOWN - EXISTING)

(6)11/4
TO7TAFT
(SPRINT - EXISTING)

COAX CONFIGURATION PLAN

SCALE: 1" = 1'-0°

(3) 2" FLEX CABLES
(2) 12

TO71FT

(SPRINT - EXISTING)

(12)11/4
TO 58 FT
(NEXTEL - EXISTING)

PLANS PREPARED FOR:

URS
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Suite 3B
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90.1ft
1. Tower designed for a 90 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 78 mph basic wind with 0.50 in ice.
3. Deflections are based upon a 50 mph wind.
4. TOWER RATING: 99.9%
i
|
6418 -
45.1ft
KZAR S ! I
L__f__'_..i
AXIAL
| 29K
| SHEA MOMENT
| | 24K 1639 kip-ft
‘ TORQUE 5 kip-ft
78 mph WIND - 0.5000 in ICE
AXIAL
22K
SHEAR MOMENT
25K 1747 kip-ft
01k 1

MATERIAL STRENGTH
| GRADE | Fy | Fu | GRADE | Fy | Fu
| A63-B-35 |35 ksi |63 ksi | AB72-65 165 ksi |80 ksi

TOWER DESIGN NOTES

TORQUE 5 kip-ft
REACTIONS - 90 mph WIND

vertica) Vertical Solutions, Inc|" Stratford, CT (VZ5-156)

f 2002 Production Dr.  |7°°®* vSI # 140008.01, Rev. 0 (100%)
4 Apex, NC 27539 Client: | )RS Corporation Drawn by MER App'd:

Phone: (888) 321-3167  |°°% TIA/EIA-222-F Date: 01/22/14 Seale: NTS
FAX: (888) 321-1768 P, oo vpe v cronn e vpsipieangeizzi o) D9 N E1




[y <o | O
© =1 S| e
= 2 I=3 =1 <
ol T & S | © o
e © cle
8011t M
w
4
o
&
o
<
w o | o
5 8 g|g ~
~|3|e|g 88—
w0 o o | Q
Y R |
@ “
gletd] 8181 Lo sun =
R EiE e o =]
o =} Sl § {I
m | e
g 2(8|8|8 ~ |
<|Bl2|a|3|9|R ]
s y | N |~
- Sl \
1
<5
o
5
— L | 451k,
g ‘
@
™~
b ©o | 9
e 3 213
o | 8 D | » w
w °18 & |~ -
5 w
< | &
3211
L
o Q| 9
8 g 3|8 o
8|28 Rls o
o : <<
@ < ® | T
01 ft
= =
'3 = ©
2l ==
olEle | 2
E|l%lg|s|=|E ¥
c|lZlsle|l=| e8| =
oﬁggmgaoﬁ
5|2 E| 5| ¥ c | @
B1515|218|8lz|&z
s|83|z|E|a|Fr|la|ld|=S

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
(2) Kathrein 800-10504 w/ 60" MP 101 (2) Ampherol 82
(Metro PCS) BXA-70063-6CF-EDIN-X w/ 96" MP
(2) Kathrein 800-10504 w/ 60" MP | 101 (Verizon)
(Metro PCS {2) Amphenol 82
(2) Kalhrein 800-10504 w/ 60" MP 101 BXA-70063-6CF-EDIN-X w/ 96° MP
{Metro PCS) (Verizon)
Vakmont 5t T-Anm (TA702-1) (Metro | 101 Alcatel-Lucent RRH2x40-700 (Verizon) | 82
PCS) Alcatel-Lucent RRH2x40-700 (Verizon} | 82
Valmont 5-ft T-Arm (TA702-1) (Melro | 101 Alcatel-Lucent RRH2x40-700 (Verizon) | 82
BCS) 25CH40x84" (Sprint) 71
\F{?:Irsrmnk 5-ft T-Arm (TA702-1) (Metro | 101 2SCH40x84" {Sprint) 71
) : 2SCHA0ABA" (Sprint) 71
E:,Ziz):c()x\fle;ln;vave 7770.00 with Mounl 92 U-RAS (Sprint) P
(2) Powerwave 777000 with Mount |92 U-RAS (Sprint) @
Pipe (ATI) U-RAS (Sprint} 71
(2) Powerwave 7770,00 with Mount {92 Argus LLPX310R w Mounl Pipe Il
Pipe (ATT) (Sprint)
(4) Powerwave LGP21401 (ATT) %2 (*ng:lirsﬂ')-'-PX“OR W MounkZiRe) s
(4) Powerwave LGP21401 (ATT} 92 m £ XS TORTGNE - 5
(4) Powerwave LGP21401 (ATT) 02 ,ng;’ifn')"' SRt Fipe
&?A&I(\)/_A%)((A(;,_F[)?G-SS-OOT-RET (547 |92 Junction Box (Sprint) 71
T SR ] (2) Decibel 950FB5T2E-M wl 60° MP |71
wl 60" MP (ATI) (Sprint)
KW AV X-CD-16-65 00T RET (547 |22 (2) Decibel 950F85T2E-M wl 60" MP |71
wi 60" MP (ATT) (Sp”“')_
Rayosp DCOABB01B.F (ATT) e g)p ﬁr?lc)lbel 950F65T2E-M w/ 60" MP |71
(2) Eri RRUS-11(ATT) 22 12' T-Arm Mount {Sprint) 71
{2} Erlesson RRUS-11(ATT) 92 12" T-Arm Mount (Sprint) 71
(2] Ericsson RRUS-11 {ATT) 92 12" T-Arm Mounl {Sprint) 7
a'lRZ(t))D 12" Platform w / handrails 92 2 Dish w/ Radome (Sprint) 71
Climbing Laddar (AT1) @ 2' Dish w/ Radome (Sprinl) 71
RYMSA MGV3-900T2 (Varizon) 82 Andrew PX2F-52 (Sprint} 71
RYMSA MGVA-800T2 (Vorizon) > EMS DR65-12-05DBL w Mount Pipe |58
(Nextet)
RYMESA MOV JXT2 {verizon] 52 EMS DR85-12-05DBL w Mount Pipe |58
PIROD 12' Platform w/ handrails 82 (Nextel)
[yerizon) . EMS DRE5-12-05DBL w Mount Pipe |58
Climbing Ladder (Verizon) 82 (Nextel)
Amphenol BXA-171063-8BF-EDIN-X |82 12-ft Omni 28
wi 60" MP (Verizon) T =
Amphonol BXA-171063-88F-EDIN-X |62 ———
wi 60" MP (Verizon) 20' Omni 28
Amphenol BXA-171063-8BF-EDIN-X |62 AaSCHANT2 e
wi 60" MP (Verizon) 10’ Omni 28
Alcatel-Lucent RRH2x40-AWS a2 2.55CHA0x72 28
(Verizon) 10" Omni 28
tol-Lucent RRH2x40-AWS 82 12' T-Arm Mount 28
Alcatol-L
{Vorizon) Side Arm 28
Rllca]el-lsucenk RRH2x40-AWS 82 Side Arm 28
erizon, —
12-f Omni 28
DB-T1-6Z-8AB-0Z (Verizon) 82 T =
(2) Amphenol
BXA-70063-6CF-EDIN-X w/ 96" MP ;2,55CHA072 2
(Verizon)
MATERIAL STRENGTH
[CGRADE | Fy [ Fu | _GRADE | Fy [ Fu |
[A53B-35  [35ksi | 63 ksi |A572-65 |65 ksi |80 ksi |

3. Deflections are based upon a 50 mph wind.

TOWER DESIGN NOTES
1. Tower designed for a 90 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 78 mph basic wind with 0.50 in ice.
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VSI # 140008.01, Rev. 0 (100%) 09:03:15 01/22/14
Client Designed by
URS Corporation MER

Tower Input Data

There is a pole section.

This tower is designed using the TIA/EIA-222-F standard.

The following design criteria apply:

Basic wind speed of 90 mph.
Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

A wind speed of 78 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.

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

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

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

Options

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification
v Use Code Stress Ratios
v Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile
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

2 L L

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks

Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas

SR Members Have Cut Ends

Sort Capacity Reports By Component
' Triangulate Diamond Inner Bracing

i S

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

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
ft St ft Sides in in in in

L1 103.0000-90.0833 12.9167 0.00 Round 13.0000 13.0000 0.2500 A53-B-35
(35 ksi)

L2 90.0833-64.1458 259375 0.00 18 13,0000 20.9200 0,2500 1.0000 A572-65
(65 ksi)

L3 64.1458-63.6458 0.5000 0.00 18 20.9200 22.4500 0.2709 1.0836 A572-65
(65 ksi)

L4 63.6458-45.0755 18.5703 385 18 22,4500 27,7800 0.3384 1.3534 A572-65
(65 ksi)

LS 45.0755-32.1458 16.7786 0.00 18 25.9986 31.7300 0.2964 1.1856 A572-65
(65 ksi)

L6 32.1458-0.1458 32,0000 18 31.7300 41.5000 0.3074 1.2294 A572-65

(65 ksi)
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Tapered Pole Properties
Section  Tip Dia. Area I r C c J Qo w w/t
i in’ in in i’ i _in’ T ——
L1 13,0000 10.0138  203.6400 45135 6.5000 31,3292 406.7253 5.0039 0.0000 0
13.0000 10.0138 203.6400 45135 6.5000 31,3292  406.7253 5.0039 0.0000 0
L2 13,2005 10.1171 207.7854 4.5263 6.6040 31.4636 415.8441 5.0595 1.8480 7.392
21.2427 16.4016 885.3313 7.3379 10.6274 83.3068  1771.8275 8.2024 3.2419 12.968
L3 21,2427 17.7543 956.4073 7.3304 10.6274 89.9948  1914.0731 8.8788 3.2052 11.832
22,7963 19.0698  1185.1443 7.8736 11.4046 1039181 2371.8481 9.5367 3.4744 12,826
L4 22,7963 23,7467 14668394 7.8496 11.4046 1286182 29356090  11.8756 3.3557 9.918
28.2086 29.4708  2803.8183 9.7418 14.1122 198.6799 56113260  14.7382 4.2938 12.69
L5 27.7347 24,1809  2018.1287 9.1243 132073 152.8043  4038.9129  12.0927 4.0541 13.677
322195 29.5731  3691.6628  11.1589 16.1188 229.0278 7388.1832  14.78%4 5.0628 17.08
L6 32.2195 30.6539 38239196  11.1550 16.1188 2372329 7652.8709 153299 5.0435 16.41
42.1402 40.1849 86146879  14.6234 21,0820  408.6276 17240.7112  20.0963 6.7631 22,004
- 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

fi fr

in

L1 103.0000-90.0833
1.2 90.0833-64.1458
1.3 64.1458-63.6458
14 63.6458-45.0755
L5 45.0755-32.1458
L6 32.1458-0.1458

e |

in

i

Feed Line/Linear Appurtenances - Entered As Round Or Flat

Description Sector  Component Placement Total ~ Number Start/End Width or Perimeter — Weight
Type Number Per Row Position Diameter
e R in in el
3/8 RET B Surface Ar 92.1458 - 22,1458 1 | 0.000 0.4400 0.08
(AT&T) (CaAa) 0.000
FEkEEkckkk R
LDF6-50A (1-1/4 FOAM) A Surface Ar 71.1458 - 19.6458 6 6 -0.188 1.5500 0.66
(Sprint) (CaAa) 0.188
2" Superflex Conduit C Surface Ar 71.1458 - 19.6458 3 3 -0302  2.0000 1.00
(Sprint) (CaAa) -0.124
LDF4RN-50A (1/2 FOAM) C Surface Ar 71.1458 - 19.6458 2 2 -0.124  0.6300 0.15
(Sprint) (CaAa) -0.070
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total Chds Weight
or  Shield Type Number
S Leg _ _— f I/ SN )/ A
LDF5-50A (7/8 FOAM) C No Inside Pole 101.1458 - 24.1458 12 No Ice 0.0000 033
(Metro PCS) 1/2" Ice 0.0000 033
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Description Face Allow Component Placement Total Cydy Weight
or  Shield Type Number
Leg I /S s plf
3/8 RET C No Inside Pole 101.1458 - 24.1458 1 No Ice 0.0000 0.08
(Metro PCS) 172" Ice 0.0000 0.08
EES S L2 L2 T2
LDF5-50A (7/8 FOAM) C No Inside Pole 92,1458 - 22.1458 12 No Ice 0.0000 033
(AT&T) 1/2" Ice 0.0000 0.33
LDF4-50A (1/2FOAM) C No Inside Pole 92.1458 - 24.1458 1 No Ice 0.0000 0.15
(AT&T) 1/2" Ice 0.0000 0.15
7/8" DC Cable C No Inside Pole 92.1458 - 24,1458 2 No Ice 0.0000 0.33
(AT&T) 172" Ice 0.0000 0.33
Fokokokok ok ok dokok
LDF5-50A (7/8 FOAM) C No Inside Pole 82.1458 - 24,1458 12 No Ice 0.0000 033
(Verizon) 1/2" Iee 0.0000 0.33
LDF4RN-50A (1/2 C No Inside Pole 82.1458 - 24,1458 | No Ice 0.0000 0.15
FOAM) 172" Ice 0.0000 0.15
(Verizon)
*
HB158-1-08U8-S8J18 C No Inside Pole 82.1458 - 24.1458 | No Ice 0.0000 0.82
(Verizon) 1/2" Ice 0.0000 0.82
HB114-1-08U4-S4J18 C No Inside Pole 82,1458 - 24,1458 12 No Ice 0.0000 0.66
(Verizon) 172" Tee 0.0000 0.66
FrREkkEkk k¥
LDF6-50A (1-1/4 C No Inside Pole 58.1458 - 24.1458 12 No Ice 0.0000 0.66
FOAM) 172" Ice 0.0000 0.66
(Nextel)
kkkFhkkkEE
LDF4RN-50A (1/2 C No Inside Pole 28,1458 - 19.6458 8 No Ice 0.0000 0.15
FOAM) 172" Ice 0.0000 0.15
(Unknown)
LDF6-50A (1-1/4 C No Inside Pole 28.1458 - 19.6458 1 No Ice 0.0000 0.66
FOAM) 172" Ice 0.0000 0.66
(Unknown)
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ap Ar Cydy Cads Weight
Section Elevation In Face Out Face
I S i i s Y a K
L1 103.0000-90.0833 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.091 0.000 0.00
C 0.000 0.000 0.000 0.000 0.05
L2 90,0833-64.1458 A 0.000 0.000 6.510 0.000 0.03
B 0.000 0.000 1.141 0.000 0.00
© 0.000 0.000 5.082 0.000 0.48
L3 64,1458-63.6458 A 0.000 0.000 0.465 0.000 0.00
B 0.000 0.000 0.022 0.000 0.00
C 0.000 0.000 0.363 0.000 0.01
L4 63.6458-45.0755 A 0.000 0.000 17.270 0.000 0.07
B 0.000 0.000 0.817 0.000 0,00
C 0.000 0,000 13.482 0.000 0.57
L5 45,0755-32.1458 A 0.000 0.000 12.025 0.000 0.05
B 0.000 0.000 0.569 0.000 0.00
© 0,000 0.000 9.387 0.000 0.43
L6 32.1458-0.1458 A 0.000 0.000 11.625 0.000 0.05
B 0.000 0.000 0.440 0.000 0.00
C 0.000 0.000 9.075 0.000 0.30
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Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CyAdy CuAy Weight
Section Elevation or Thickness In Face Out Face
A Le  in__ _fF__ff s __ K
L1 103.0000-90,0833 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.297 0.000 0.00
C 0.000 0.000 0.000 0.000 0.05
1.2 90.0833-64.1458 A 0,500 0.000 0.000 13.802 0.000 0.06
B 0.000 0.000 3.735 0.000 0.02
C 0.000 0.000 14.044 0.000 0.52
L3 64.1458-63.6458 A 0.500 0.000 0.000 0.986 0.000 0.00
B 0.000 0.000 0.072 0.000 0.00
C 0.000 0.000 1.003 0.000 0.01
L4 63.6458-45.0755 A 0.500 0.000 0.000 36.614 0.000 0,17
B 0.000 0.000 2,674 0.000 0.01
C 0.000 0.000 37.258 0.000 0.65
L5 45,0755-32.1458 A 0.500 0.000 0.000 25.493 0.000 0.12
B 0.000 0.000 1.862 0.000 0.01
C 0.000 0.000 25941 0.000 0.49
L6 32.1458-0.1458 A 0.500 0.000 0.000 24.646 0.000 0.12
B 0.000 0.000 1.440 0.000 0.01
C 0.000 0.000 25.079 0.000 0.36
Feed Line Center of Pressure
Section Elevation CPy CPz CPy CP;
Ice Ice
ft . n in in_ in
L1 103.0000-90.0833 0.0108 -0.0062 0.0323 -0.0187
L2 90.0833-64.1458 -0.1474 0.0500 -0.1280 0.0871
L3 64.1458-63.6458 -0.3955 0.1511 -0.3726 0.2387
L4 63.6458-45.0755 -0.4203 0.1598 -0.4090 0.2613
LS 45.0755-32,1458 -0.4472 0.1693 -0.4511 0.2875
L6 32.1458-0.1458 -0.2257 0.0859 -0,2911 0.1846
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cada Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St N Ji s s K
b
- A N
(2) Kathrein 800-10504 w/ A From Leg 2.0000 0.0000 101.0000 No Ice 34680 3.0484 0.04
60" MP 0.00 1/2"Ice  3.8438 3.6837 0.07
(Metro PCS) 0.00
(2) Kathrein 800-10504 w/ B From Leg 2.0000 0.0000 101.0000 No Ice 3.4680 3.0484 0.04
60" MP 0.00 172" Ice  3.8438 3.6837 007
(Metro PCS) 0.00
(2) Kathrein 800-10504 w/ C From Leg 2.0000 0.0000 101.0000 Nolce  3.4680 30484 0,04
60" MP 0.00 1/2"Ice  3.8438 3.6837 0,07
(Metro PCS) 0.00




t T Job Page
nxiower Stratford, CT (VZ5-156) 50f 13
. ) Project Date
Vertical Solutions, Inc
2002 Production D VS| # 140008.01, Rev. 0 (100%) 09:03:15 01/22/14
Apex, NC 27539 Client Designed by
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Description Face Offset Offsets: Azimuth Placement Cld, Cyd, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S L S 17 b K
S
: 1 —— SRS
Valmont 5-ft T-Arm A From Leg 1.0000 0.0000 101.0000 Nolce  2.7800 22300 0.11
(TA702-1) 0.00 1/2"Tce  3.3900 2.4300 0.14
{(Metro PCS) 0.00
Valmont 5-ft T-Arm B From Leg 1.0000 0.0000 101.0000 Nolce  2.7800 2.2300 0.11
(TA702-1) 0.00 1/2"Ice  3.3900 2.4300 0.14
(Metro PCS) 0.00
Valmont 5-ft T-Arm C From Leg 1.0000 0.0000 101.0000 Nolce  2.7800 22300 0.11
(TA702-1) 0.00 1/2"Ice  3.3900 2.4300 0.14
(Metro PCS) 0.00
FhkkFERRRkkkkokdkokE
(2) Powerwave 7770.00 with A From Leg 4.0000 0.0000 92.0000 Nolce 59809 41157 0.05
Mount Pipe 0.00 1/2"Ice 64387 4.7686 0.10
(AT&T) 0.00
(2) Powerwave 7770.00 with B From Leg 4.0000 0.0000 92.0000 Nolce  5.9809 41157 0.05
Mount Pipe 0.00 1/2"Ice  6.4387 4.7686 0.10
(AT&T) 0.00
(2) Powerwave 7770.00 with ©; From Leg 4.0000 0.0000 92.0000 Nolce  5.9809 41157 0.05
Mount Pipe 0.00 1/2"Ice  6.4387 4.7686 0.10
(AT&T) 0.00
(4) Powerwave LGP21401 A From Leg 4.0000 0.0000 92.0000 Nolce  1.2880 0.2326 0.01
(AT&T) 0.00 1/2"Ice  1.4453 0.3134 0.02
0.00
(4) Powerwave 1LGP21401 B From Leg 4.,0000 0.0000 92.0000 No Ice 1.2880 0.2326 0.01
(AT&T) 0.00 1/2"Ice  1.4453 0.3134 0.02
0.00
(4) Powerwave LGP21401 C From Leg 4,0000 0.0000 92.0000 Nolce 12880 0.2326 0.01
(AT&T) 0.00 1/2"Ice  1.4453 0.3134 0.02
0.00
KMwW A From Leg 4.0000 0.0000 92.0000 Nolce  6.7337 53193 0.05
AM-X-CD-16-65-00T-RET 0.00 1/2"Ice  7.2005 6.0327 0.11
(54") w/ 60" MP 0.00
(AT&T)
KMW B From Leg 4.0000 0.0000 92.0000 Nolce  6.7337 5.3193 0.05
AM-X-CD-16-65-00T-RET 0.00 1/2"Ice  7.2005 6.0327 0.11
(54"y w/ 60" MP 0.00
(AT&T)
KMW C From Leg 4.0000 0.0000 92.0000 Nolce  6.7337 53193 0.05
AM-X-CD-16-65-00T-RET 0,00 1/2"Ice  7.2005 6.0327 0.11
(54") w/ 60" MP 0,00
(AT&T)
Raycap DC6-48-60-18-8F C From Leg 4.0000 0.0000 92.0000 Nolce 14667 1.4667 0.02
(AT&T) 0.00 1/2"Tce  1.6667 1.6667 0.04
0.00
(2) Ericsson RRUS-11 A From Leg 4.0000 0.0000 92,0000 Nolce 29419 12460 0.05
(AT&T) 0.00 1/2"Ice  3.1718 14124 0.07
0.00
(2) Ericsson RRUS-11 B From Leg 4.0000 0.0000 92.0000 Nolce 29419 1:2460 0.05
(AT&T) 0.00 1/2"Iee  3.1718 14124 0.07
0.00
(2) Ericsson RRUS-11 C From Leg 4,0000 0.0000 92.0000 Nolce 29419 1.2460 0.05
(AT&T) 0.00 1/2"1Ice  3.1718 1.4124 0.07
0.00
PiROD 12' Platform w/ C None 0.0000 92.0000 Nolce 26.3000 26.3000 1.92
handrails 1/2"Ice  35.6000 35.6000 234
(AT&T)
Climbing Ladder & None 0.0000 92.0000 Nolce  0.2900 0.2400 0.04

(AT&T) 1/2"Ice  0.3700 0.3100 0.04
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Phone: (888) 321-3167 URS Corporation MER
FAX: (888) 321-1768
Description Face Offset Offsets: Azimuth Placement Cady Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji = St 7 s K
S
- ft = —
kkkkkERRk kR RERERE
RYMSA &MGV3-900T2 A From Leg 4.0000 0.0000 82.0000 Nolce  4.9766 33160 0.02
(Verizon) 0.00 1/2"Ice  5.4323 3.7566 0,05
0.00
RYMSA &MGV3-900T2 B From Leg 4,0000 0.0000 82.0000 Nolce  4.9766 3.3160 0.02
(Verizon) 0.00 1/2"Ice 54323 3.7566 0.05
0.00
RYMSA &MGV3-900T2 C From Leg 4.0000 0.0000 82.0000 Nolce  4.9766 3.3160 0.02
(Verizon) 0.00 1/2"Ice 54323 3.7566 0.05
0.00
PiROD 12' Platform w / C None 0.0000 82.0000 Nolce 26.3000 26.3000 1.92
handrails 1/2"Ice 35,6000 35,6000 2.34
(Verizon)
Climbing Ladder C None 0.0000 82.0000 Nolce  0.2900 0.2400 0.04
(Verizon) 1/2"Ice  0.3700 03100 0,04
*
Amphenol A From Leg 4.0000 0.0000 82.0000 Nolce  3.1810 3.4664 0.04
BXA-171063-8BF-EDIN-X 0.00 1/2"Tce  3.5527 4.0720 0.07
w/ 60" MP 0.00
(Verizon)
Amphenol B From Leg 4,0000 0.0000 82.0000 Nolce 3.1810 3.4664 0.04
BXA-171063-8BF-EDIN-X 0.00 1/2"Tce  3.5527 4.0720 0.07
w/ 60" MP 0.00
{Verizon)
Amphenol C From Leg 4.0000 0.0000 82.0000 Nolce  3.1810 3.4664 0.04
BXA-171063-8BF-EDIN-X 0.00 1/2"Iee  3.5527 4.0720 0.07
w/ 60" MP 0.00
(Verizon)
Alcatel-Lucent A From Leg 4.0000 0.0000 82.0000 Nolce 25217 1.5894 0.04
RRH2x40-AWS 0.00 1/2"Ice  2.7530 1.7953 0.06
(Verizon) 0.00
Alcatel-Lucent B From Leg 4.0000 0.0000 82.0000 Nolce 25217 1.5894 0.04
RRH2x40-AWS 0.00 1/2"Ice 27530 1.7953 0.06
(Verizon) 0.00
Alcatel-Lucent C From Leg 4.0000 0.0000 82.0000 Nolce  2,5217 1.5894 0.04
RRH2x40-AWS 0.00 1/2"Ice  2.7530 1,7953 0.06
(Verizon) 0.00
DB-T1-6Z-8AB-0Z C From Leg 4.0000 0,0000 82.0000 Nolce  5.3500 2.4000 0.04
(Verizon) 0.00 1/2"Ice  5.7500 2.7200 0.07
0.00
(2) Amphenol A From Leg 4,0000 0.0000 82.0000 Nolce 84603 7.8785 0.08
BXA-70063-6CF-EDIN-X w/ 0.00 1/2"Tee  9.1551 8.9298 0.15
96" MP 0.00
(Verizon)
(2) Amphenol B From Leg 4.0000 0.0000 82.0000 Nolce 84603 7.8785 0.08
BXA-70063-6CF-EDIN-X w/ 0.00 1/2"Tee  9.1551 8.9298 0.15
96" MP 0.00
(Verizon)
(2) Amphenol C From Leg 4.0000 0.0000 82.0000 Nolce  8.4603 7.8785 0.08
BXA-70063-6CF-EDIN-X w/ 0.00 1/2"Ice  9.1551 8,9298 0.15
96" MP 0.00
(Verizon)
Alcatel-Lucent RRH2x40-700 A From Leg 4.0000 0.0000 82.0000 Nolce  0.0000 1.5894 0.04
(Verizon) 0.00 1/2"Ice  0.0000 1.7953 0.06
0.00
Alcatel-Lucent RRH2x40-700 B From Leg 4.0000 0.0000 82.0000 Nolce  0.0000 1.5894 0.04
(Verizon) 0.00 1/2"Ice  0.0000 1.7953 0.06
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Description Face Offset Offsets: Azimuth Placement Cudy Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
b/ ° S 17 Vs K
ft
. ﬂ —
0.00
Alcatel-Lucent RRH2x40-700  C From Leg 4.0000 0.0000 82.0000 Nolce  0.0000 1.5894 0.04
(Verizon) 0.00 1/2"Ice  0.0000 1.7953 0.06
0.00
Fokkkkkdckkkkdkkkkok
2SCH40x84" A From Leg 4.0000 0.0000 71.0000 Nolce  1.6625 1.6625 0.03
(Sprint) 0.00 1/2"Ice  2.3906 2.3906 0.04
0.00
2SCH40x84" B From Leg 4.0000 0.0000 71.0000 Nolce  1.6625 1.6625 0.03
(Sprint) 0.00 1/2"Iee  2.3906 2.3906 0.04
0.00
2SCH40x84" C From Leg 4.0000 0.0000 71.0000 Nolce  1.6625 1.6625 0.03
(Sprint) 0.00 1/2"Ice  2.3906 2.3906 0.04
0.00
U-RAS A From Leg 5.0000 0.0000 71.0000 Noke  1.7500 0.7000 0.03
(Sprint) 0.00 1/2"Ice  1.9400 0.8500 0.04
0.00
U-RAS B From Leg 5.0000 0.0000 71.0000 Nolce  1.7500 0.7000 0.03
(Sprint) 0.00 1/2"Ice  1.9400 0.8500 0.04
0.00
U-RAS C From Leg 5.0000 0.0000 71.0000 Nolee  1.7500 0.7000 0.03
(Sprint) 0.00 1/2"Ice  1.9400 0.8500 0.04
0.00
Argus LLPX310R w Mount A From Leg 5.0000 0.0000 71.0000 Nolce  5.0459 3.2698 0.04
Pipe 0.00 1/2"Tece  5.4597 3.8161 0.08
(Sprint) 0,00
Argus LLPX310R w Mount B From Leg 5.0000 0.0000 71.0000 Nolce  5.0459 3.2698 0.04
Pipe 0.00 1/2"Ice  5.4597 38161 0.08
(Sprint) 0.00
Argus LLPX310R w Mount C From Leg 5.0000 0.0000 71.0000 Nolce  5.0459 3.2698 0,04
Pipe 0.00 1/2"Ice  5.4597 38161 0.08
(Sprint) 0.00
Junction Box © From Leg 5.0000 0.0000 71.0000 Nolce  4.2778 1.7111 0.01
(Sprint) 0.00 1/2"Ice  4.5543 1.9099 0.04
0.00
(2) Decibel 950F85T2E-Mw/ A From Leg 5.0000 0.0000 71.0000 Nolce  2.5347 54236 0.03
60" MP 0.00 112" Ice  2.8999 6.1158 0.07
(Sprint) 0.00
(2) Decibel 950F85T2E-Mw/ B From Leg 5.0000 0.0000 71.0000 Nolce  2.5347 5.4236 0.03
60" MP 0.00 1/2"Ice  2.8999 6.1158 0.07
(Sprint) 0.00
(2) Decibel 950F85T2E-Mw/  C From Leg 5.0000 0.0000 71.0000 Nolce  2.5347 54236 0.03
60" MP 0.00 1/2"Ice  2.8999 6.1158 0.07
(Sprint) 0.00
12' T-Arm Mount A From Leg 2.5000 0.0000 71.0000 Nolce  5.8000 3.0000 0.85
(Sprint) 0.00 1/2"Iee  7.7500 3.3000 1.10
0.00
12' T-Arm Mount B From Leg 2.5000 0.0000 71.0000 Nolce  5.8000 3.0000 0.85
(Sprint) 0.00 12" Ice  7.7500 3.3000 1.10
0.00
12' T-Arm Mount C From Leg 2.5000 0.0000 71.0000 Nolce  5.8000 3.0000 0.85
(Sprint) 0.00 1/2"Iee  7.7500 3.3000 1.10
0.00
F ok dkdokkokok kb sk dokok
EMS DR65-12-05DBL w A From Leg 0.5000 0.0000 58.0000 Nolce 11.4667 94778 0.06
Mount Pipe 0.00 1/2"Ice  12.0833 10.8956 0.15

(Nextel) 0.00
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Description Face Offset Offsets: Azimuth Placement Cady Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° S 7 Nis K
b
1t
EMS DR65-12-05DBL w B From Leg 0.5000 0.0000 58.0000 Nolce 11.4667 9.4778 0.06
Mount Pipe 0.00 1/2"Ice  12.0833 10.8956 0.15
(Nextel) 0.00
EMS DR65-12-05DBL w C From Leg 0.5000 0.0000 58.0000 Nolce 11.4667 94778 0.06
Mount Pipe 0.00 172" Ice 12,0833 10.8956 0.15
(Nextel) 0.00
LIS SRR RSS2 S L0
12-ft Omni A From Leg 4.0000 0.0000 28.0000 No Ice 3.0000 3.0000 0.05
-8.00 1/2"Ice  4.2292 42292 0.07
6.00
10" Omni A From Leg 4.0000 0.0000 28.0000 No Ice 3.0000 3.0000 0.02
-4.00 1/2"Ice  4.0333 4.0333 0.04
5.00
2.5SCH40x72 A From Leg 4,0000 0.0000 28.0000 No Ice 1.7250 1.7250 0.04
-4.00 1/2"Ice  2.0883 2.0883 0.05
0.00
12-ft Omni A From Leg 4,0000 0.0000 28.0000 Nolce  3.0000 3,0000 0.05
-1.00 1/2"Ice  4.2292 42292 0.07
6.00
2.58CH40x72 A From Leg 4.0000 0.0000 28.0000 No Ice 1.7250 1.7250 0.04
-1.00 1/2"Ice  2.0883 2.0883 0.05
0.00
20' Omni A From Leg 4.0000 0.0000 28.0000 Nolce  6.0000 6.0000 0.05
1.00 1/2"Ice  8.0333 8.0333 0.09
10.00
2.58CH40x72 A From Leg 4.0000 0.0000 28.0000 No Ice 1.7250 1.7250 0.04
1.00 1/2"Ice  2.0883 2.0883 0.05
0.00
10" Omni A From Leg 4.0000 0.0000 28.0000 No Ice 3,0000 3,0000 0.02
4.00 1/2"Ice  4.0333 4.0333 0.04
5.00
2.5SCH40x72 A From Leg 4.0000 0.0000 28.0000 No Ice 1.7250 1.7250 0.04
4.00 1/2"Ice  2.0883 2.0883 0.05
0.00
10" Omni A From Leg 4,0000 0.0000 28.0000 No Ice 3.0000 3.,0000 0.02
8.00 172" Ice  4.0333 4,0333 0,04
5.00
12' T-Arm Mount A From Leg 2.0000 0.0000 28.0000 No Ice 6.0000 3.9000 0.85
0.00 1/2"Ice  7.5000 4.5000 1.10
0.00
Side Atm A From Leg 4,0000 0.0000 28.0000 No Ice 3.5600 0.0000 0.05
5.00 1/2"Ice  5.0000 0.0000 0.12
0.00
Side Arm A From Leg 4.0000 0,0000 28,0000 No Ice 3.5600 0.0000 0.05
-5,00 1/2"Ice  5.0000 0.0000 0.12
0.00

Dishes
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Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Qutside Aperture Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
_ . f ° ° 1 f i K
2'Dish w/ Radome A Paraboloid From  4.0000 0.0000 71.0000 20000 Nolee  3,1400 0.03
(Sprint) w/Radome Leg 0.00 1/2"Ice  3.4100 0.05
0.00
2' Dish w/ Radome B Paraboloid From  4.0000 0.0000 71.0000 2.0000 Nolee  3.1400 0.03
(Sprint) w/Radome Leg 0.00 172"Ice  3.4100 0.05
0.00
Andrew PX2F-52 C Paraboloid From  4.0000 0.0000 71.0000 20900 Nolce  3.4300 0.04
(Sprint) w/Radome Leg 0.00 172" Ice  3.7100 0.06
0.00
Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 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+Ice+Temp

15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+lce+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+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
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Maximum Member Forces

Section Elevation Component Condition Gov. Force Major Axis  Minor Axis
No. f Type Load Moment Moment
e —— SR Comb. K kit kipft
L1 103 - 90.0833 Pole Max Tension 36 0.00 -0,00 0.00
Max. Compression 14 -5.44 0.15 -0.08
Max. Mx 11 -3.19 27.26 -0.04
Max. My 8 -3.19 0.07 -27.22
Max. Vy 11 -6.71 27.26 -0.04
Max. Vx 2 -6.71 0.05 27.14
Max. Torque 7 -0.31
L2 90.0833 - Pole Max Tension 1 0.00 0.00 0.00
64.1458
Max. Compression 14 -16.00 0.72 -0.36
Max. Mx 11 -10.42 338,08 -1.69
Max. My 8 -10.44 1,78 -336.00
Max. Vy 5 16.80 -337.37 1.22
Max. Vx 2 -16.69 -1.14 336.00
Max. Torque 7 -1.16
L3 64,1458 - Pole Max Tension 1 0.00 0.00 0.00
63.6458
Max. Compression 14 -16.06 0.73 -0.36
Max. Mx 11 -10.48 346.49 -1.76
Max. My 2 -10.50 -1.19 344 35
Max. Vy 5 16.85 -345.77 127
Max. Vx 2 -16.74 -1.19 34435
Max. Torque 13 1.17
L4 63.6458 - Pole Max Tension 1 0.00 0.00 0.00
45.0755
Max. Compression 14 -18.70 0.81 -0.36
Max. Mx 11 -12.59 618.38 -3.63
Max, My 2 -12.60 -2.78 614.61
Max. Vy 5 19.84 -617.64 2.66
Max. Vx 2 -19.73 -2.78 614.61
Max. Torque 13 1.23
IES 45.0755 - Pole Max Tension 1 0.00 0.00 0.00
32.1458
Max. Compression 14 2171 0.92 -0.35
Max. Mx 11 -15.44 967.63 -5.73
Max. My 2 -15.45 -4.59 962.00
Max. Vy 5 21.75 -966.86 4,26
Max. Vx 2 -21.64 -4.59 962.00
Max. Torque 13 1.31
L6 32,1458 - Pole Max Tension 1 0.00 0.00 0.00
0.145833
Max. Compression 14 -28.69 1.23 7.74
Max, Mx 11 -21.74 1736.88 -4.53
Max. My 2 -21.74 -7.81 1741.97
Max. Vy 5 2527 -1735.66 12.40
Max. Vx 2 -25.48 -7.81 1741.97
Max. Torque 4 4.90
| Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
f in Comb. . =

Ll T103-90.0833 23627 28 20504  0.0068 i
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Section Elevation Horz. Gov. Tilt Twist
No, Deflection Load
o f i Comb_____® ¢
L2 90.0833 - 64.1458 18.133 28 2.0055 0.0065
L3 64.1458 - 63.6458 8.808 28 1.3409 0.0033
L4 63,6458 - 45,0755 8.668 28 1.3282 0.0032
LS5 489245 - 32,1458 5.059 28 1.0107 0.0026
L6 32.1458 - 2.089 28 0,6470 0.0026
0.145833
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft o I Comb. _in_ e F fi
101.0000 (2) Kathrein 800-10504 w/ 60" MP 28 22.766 2.0521 0.0068 31062
92.0000 (2) Powerwave 7770.00 with Mount Pipe 28 18.933 2.0255 0.0067 5647
82.0000 RYMSA &MGV3-900T2 28 14.880 1.8496 0.0055 2869
71.0000 2' Dish w/ Radome 28 10.908 1.5343 0.0040 1852
58.0000 EMS DR65-12-05DBL w Mount Pipe 28 7.174 1.1976 0.0029 2705
28.0000 12-ft Omni 28 1.594 0.5584 0.0024 2212
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
i in Comb ______°© o
L1 103 - 90,0833 76.135 10 6.6113 0.0223
L2 90,0833 - 64,1458 58.418 10 6.4674 0.0213
L3 64,1458 - 63.6458 28.339 3 4.3309 0.0105
L4 63,6458 - 45,0755 27.889 3 4.2897 0.0104
L5 489245 - 32.1458 16.267 3 3.2583 0.0084
L6 32.1458 - 6.712 3 2.0799 0.0083
0.145833
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb. in ° ° fi
101.0000 (2) Kathrein 800-10504 w/ 60" MP 10 73.359 6.6166 0.0223 9932
92.0000 (2) Powerwave 7770.00 with Mount Pipe 10 60.996 6.5314 0.0217 1804
82.0000 RYMSA &MGV3-900T2 10 47.923 5.9675 0.0178 913
71.0000 2' Dish w/ Radome 10 35.109 4.9558 0.0127 586
58.0000 EMS DR65-12-05DBL w Mount Pipe 3 23.076 3.8654 0.0094 848
28.0000 12-ft Omni 3 5.121 1.7941 0.0078 688
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Compression Checks
Pole Design Data
Section Elevation Size /s 2, Kir F, A Actual Allow. Ratio
No. P, P
St ) - o St ksi in K P,
L1 103 - 90.0833 (1) TP13x13x0.25 12.9167  0.0000 0.0 21.000 10.0138 -3.19 210.29 0.015
L2 90,0833 - 64,1458 (2) TP20.92x13x0.25 259375  0.0000 0.0 39,000 16.4016 -10.41 639.66 0.016
L3 64,1458 - 63,6458 (3) TP22.45x20.92x0,2709 0.5000 0.0000 0.0 39,000 17.7543 -10.43 692.42 0.015
L4 63.6458 - 45.0755 (4) TP27.78x22.45x0.3384 18,5703  0.0000 0.0 39.000 28.2844 -12.58 1103.09 0.011
Ls 45,0755 - 32,1458 (5) TP31.73x25,9986x0.2964 16.7787  0.0000 0.0 39.000 29,5731 -15.44 1153.35 0.013
L6 32.1458 - 0.145833 (6) TP41.5x31.73x0.3074 32.0000  0.0000 0.0 39.000 38.7552 -20.96 1511.45 0.014
Pole Bending Design Data
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. Mv ﬁx F bx ﬁ:x Mv fbv F by ,ﬂ_v
B St kip-ft ksi ksi Fo kip-ft ksi ksi Fy
L1 103 -90.0833 (1) TP13x13x0.25 27.28 10.449 23.100 0.452 0.00 0.000 23,100 0.000
L2 90,0833 - 64,1458 (2) TP20.92x13x0.25 339.09 48.845 39.000 1.252 0.00 0.000 39.000 0.000
L3 64.1458 - 63.6458 (3) TP22.45x20.92x0.2709 339.09 45215 39.000 1.159 0.00 0.000 39.000 0.000
L4 63.6458 - 45,0755 (4) TP27.78x22.45x0.3384 620.63 40.717 39.000 1.044 0.00 0.000 39.000 0.000
L5 45.0755 - 32,1458 (5) TP31.73x25.9986x0.2964 971.24 50,889 39.000 1305 0.00 0.000 39,000 0.000
L6 32.1458 - 0,145833 (6) TP41,5x31,73x0,3074 162595 51.350 39.000 1,317 0.00 0.000 39,000  0.000
Pole Shear Design Data
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. v f F, S T S F, w
It K ksi ksi F, kip-ft ksi ksi F.,
L1 103 - 90,0833 (1) TP13x13x0.25 6.71 0.671 14.000  0.096 0.00 0.000 14,000  0.000
1.2 90.0833 - 64,1458 (2) TP20.92x13x0.25 16.88 1.029 26.000 0.079 0.00 0.000 26.000  0.000
L3 64.1458 - 63.6458 (3) TP22.45%x20.92x0.2709 16.93 0954 26.000  0.068 0.00 0.000 26.000 0.000
L4 63,6458 - 45.0755 (4) TP27.78x22.45x0.3384 19.92 0.704 26.000 0.054 0.01 0.000 26,000 0.000
L5 45.0755 - 32,1458 (5) TP31.73x25,9986x0.2964 21.82 0.738 26.000 0.057 0.02 0.001 26.000 0.000
L6 32.1458 - 0.145833 (6) TP41.5%31.73x0.3074 2525 0.652 26,000 0.050 3.64 0.056 26000 0.002
Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Sox Soy Sfo I Stress Ratio Stress
I S Fix Fiy F, Fu Ratio
L1 103 -90.0833 (1) 0015 0.452 0.000 0.096 0000 (40 ¢ 1333 R
L2 90,0833 - 64.1458 (2) 0.016 1,252 0.000 0.079 0.000 1270 / 1.333 HI-34VT /
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P fox oy 1 S Stress Ratio Stress
S Py Fie Fyy F, F, Ratio_
L3 64.1458 - 63.6458 (3) 0.015 1.159 0.000 0.068 0.000 1176 / 1.333 H1-3+VT /
L4 63,6458 - 45,0755 (4) 0.011 1.044 0.000 0.054 0.000 1.056 ‘/ 1.333 HI1-3+VT /
LS 45.0755 - 32,1458 (5) 0.013 1.305 0.000 0.057 0.000 1319 / 1.333 H1-3+VT
Le 32.1458 - 0.145833 (6) 0.014 1.317 0.000 0.050 0.002 1331 / 1.333 HI-3+VT /
Section Capacity Table
Section Elevation Component Size Critical P SF*Patiors % Pass
No. 1t Type Element K K Capacity Fail
T L1 103-90.0833 Pole TP13x13x0.25 1 -3.19 280.32 352 Pass
L2 90,0833 - 64.1458 Pole TP20.92x13x0.25 2 -10.41 852.67 95.3 Pass
13 64.1458 - 63.6458 Pole TP22.45%x20.92x0.2709 3 -10.43 922.99 88.2 Pass
L4 63,6458 - 45,0755 Pole TP27.78x22.45x0.3384 4 -12.58 1470.42 79.2 Pass
L5 45.0755 - 32.1458 Pole TP31.73x25.9986x0.2964 5 -15.44 1537.42 99.0 Pass
L6 32.1458 - 0.145833 Pole TP41.5x31.73x0.3074 6 -20.96 201476 99.9 Pass
Summary
Pole (L6) 99.9 Pass
RATING=  99.9 Pass

Program Version 6.1.2.0 - 6/24/2013 File:L:/2014/0008_VZ5-156 Stratford_CT/Task 1/Models/tnxTower/PASSING/VZ5-156-ERP eri
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SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

VSi Job # 140008
Client Site Name: Stratford, CT
Client Site Number: VZ5-156
Allowable Stress Increase 133%
Design Percentage 100%
133%
32-ft BARS Pole Tool-F v20140122.xIsm Job Info Page 1 of 3
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V pw vertical

SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT BOLTED SPLICE DESIGN, TIA-222-F

Input - Reinforcing Bar Properties

bpgy = 5.25+in
tbar = 1.5-in
FyRar = 50-ksi

FuBar = 65-ksi

ASI:= 133%

AgBar = bpar thar

d = 20-mm
d

sleeve = 29-mm
dhole = 31-mm

n:= 10

s:= 3-in
T,j = 74.4-kN

bgpy, = 4.125-in
tgpr = 1.0in
FyGPL == 50-ksi
F,Gpr, = 65-ksi
gPLbolt = 10
npGpL = 11
dypgpr = 0.75-in
Fopgpr, = 21.0-ksi

SbGPL = 3-in
endbGPL := 1.5-in
KGPL =1.0

bgpr, = 4.125-in
tgpr, == 1.0-in
FySPL = 50-ksi
Fyspr, i= 65-ksi
Kgpy == 1.0
Lgpr, = 3.25:in

= width of reinforcement

Job No.: 140008
Date: 01/22/2014
Calculated by: MER

32.0-ft Splice

CONSTANTS:
E = 29000-ksi

= thickness of reinforcement
= specified minimum yield stress of reinforcement

= gpecified minimum tensile stress of reinforcement

Design_% := 99-%

= allowable stress increase

Aon = 7.87-in>

gBar

Input - Splice & TB's Properties

diameter of ONESIDE AJAX bolts

outside diameter of sleeve for ONESIDE AJAX bolts
diameter of hole for ONESIDE AJAX bolts

number of ONESIDE AJAX bolts at termination

spacing of termination bolts
shear breaking strength of ONESIDE AJAX
tensile breaking strength of ONESIDE AJAX PC8.8

= width of gusset plate

= thickness of gusset plate

= specified minimum yield stress of gusset plate

= gpecified minimum tensile stress of gusset plate

= number of bar termination bolts for height of gusset plate (bolt providing M ,i.t)
= number of gusset plate termination bolts

= diameter of gusset plate termination bolts

= gpecified minimum tensile strength of gusset plate termination bolt

= spacing of gusset plate termination bolts

= end distance of gusset plate termination bolts

= effective buckling length factor of gusset plate [Table C-C2.1, LRFD-99]

= width of splice plate

thickness of splice plate

specified minimum vyield stress of splice plate

specified minimum tensile stress of splice plate
effective buckling length factor of splice plate [Table C-C2.1, LRFD-99]

maximum spacing between gusset/splice plate bolts

Bolted Splice Design - Case 1 - TIA-222-F
(wo Bar Capacity).xmed

Page 1 of 10




Fpxx = 70-ksi = ultimate stress of weld electrode

tgroove = 0375-in = thickness of groove for PJP gusset weld

HGPL = (nSPLbOIt + l)S = he|ght of gusset plate

b'bar = bbar if bbar >4.5in
4.5:n if byy, < 4.5n

HGpLcheck = 2-endpgpr + (tbGPL ~ 1) SbGPL

Lengthgpy = Lgpy, + 2-endpgpr, + 2{ (npgpr ~ 1)ShGpL
Output: Tension on Gross
FiGross = 06 FyBar
PtGross = FiGross AgBar

Output: Tension on Net

1.
Aen = |:bbar . (dhole = E'm)]'tbar

FiNet = 0-5Fygar
PiNet = FiNet Aen
SPLICE:

Qutput - Shear Strength of Bar Termination Bolts
Vinax = Min(PyGross: PiNer) AST (Design_%)

Dpar = 5:25+in

HGPLCheCk = 33.00-in

Lengthgpy = 66.25-in

FiGross = 30.0ksi

PiGross = 236:3-kip

)
Agy = 5.951-in

FyNet = 32.5ksi

PiNet = 193.4-kip

Vinax = 254.6-kip

ﬂ 2 . 2
Apolt = 74 Apl = 0-487-in
d —-d
sleeve .
tsleeve = > tyeeve = 0-177-in
™ 2 2 2
Asleeve = I'I:ds]eeve - (dsleeve - 2'tsleeve) :] Agleeve = 0-537-in
.2
Aassembly = Asleeve T Abolt Agssembly = 1.024-in
V.
F, = — F, = 20.4-ksi
Aassembly
V
£, 1= —— £, = 24.9-ksi
n'Aassembly
I, = N
= —
Fv r, = 122:%
Bolted Splice Design - Case 1 - TIA-222-F Page 2 of 10
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Output - Combined Tension & Shear Strength Bar Termination Bolts

- Eccentricity Normal to the Plane of the Faying Surface: Case I-NA not at CG

PpMax = Vmax

_ bgpL
edgebGPL = _2

e:= tpye + (bgpr, — edzepgpr)

begr = |8tgpr if 8tGpL < b'phar

b'bar otherwise

6.145

d = 6.395-in  *** adjust until d, is the same (Eq 1 = Eq 2)

= Ingprpoly i dp <
(nSPLbOIt_ 1) if dl EN dl <2s

(nSPLbOIt - 2) if dl =228 A dl <3
"ERROR" otherwise

y= (%' + 0.5)-3 = I:dl - (nsPLbolt - n')-s:|

Ap = Agssembly
EAb = l'l"Ab
Given

d
SApY = begpdy—-

Find(d}) = 6.395-in ™

PyMax = 255-kip

e =3.56-in

beff = 5.25-in

y = 13.105-in
Ap = 1.02:in”

Ay = 8.19-in”

Eql := XAy Eql = 107.34-in3
d1 3
DSPLbolt'S ~ d1 ¢ =23.61-in
( 3
23.605
(nspLbolt = 1) s—dj
20.605
(nspLbolt = 2)s = d 7 5
(nspLboit = 3)s— dp 14.605
y; = (nsPLbolt 4) s— dl * increasel/decrease rows as needed yj =1 11.605 |-in
(nsPLbolt 5) - BI605
5.605
(nspLbolt = 6)s = d1 2 605
(nspLbolt = 7)'s = d1 L o )
— 0 -
Bolted Splice Design - Case 1 - TIA-222-F Page 3 of 10
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r, = —
combVT F't

Output - Bearing Strength: Reinforcing Bar

Pinax = Vmax

FoBar = 1.2-FyBar

£ Bar'= Prax

Bar ™

N thar dgleeve
tipBar

TpBar =

P FpBar

Output - Flexural Strength of Gusset Plate

Pmax

PmaxGPL = —

2
_ tgpLHgpL
SepL=—
_ P maxGPL €
fhGpL = —SGPL

FogpL = 0.75-FygpL

_ fygpL
'mGPL =
bGPL
b
PL E
compactgpy, = |"YES" if £ < 0.38-
IGPL FyGgpL

"NO" otherwise

. 4
I, = 2251.47-in
TbMax = 97klp
Fy = 34.3-ksi
F', = 27.5ksi

f, = 20.0-ksi

TeombVT = 73%

FpBar = 78.0-ksi

fBar = 14.9-ksi

rpBar =19%

PmaxGPL = 12731(1]:)

.3
SGPL = 181.5-in

mGPL = 7-%

compactpr, = "YES"

Bolted Splice Design - Case 1 - TIA-222-F

(wo Bar Capacity).xmcd
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Output " Compression Strength of Gusset Plate

_ferL
IGPL = m
AgGPL ™= bGPL'tGPL
SbGPL
KLT = KGPL
TGPL
CegpL =
Ker
b= ‘FyGgpL
2.C
¢GPL .
FagpL = if KLr < CegpL
5 H 3 ( KLr )_ KLr
3 8lcC 3
c¢GPL 8 CcGPL
12.7%E _
otherwise
23.KLr*
- PmaxgpL
fagpL = A
gGPL
_ fagrL
TeGPL = T
aGPL

Output - Combined Flexure & Compression Strength of Gusset Plate
C, = 0.85

, _ 12.7°E
FegpL™= ——
23.KLr

faGPL CofhGPL

EqyiiGpL = +
F.GPL faGPL
-3 ‘FoGPL
eGPL

faGPL . fhGPL

E =

AH12GPL 0.6Fygpr,  FogpL
5 - fagpL  fhGPL
IHI3GPL! FagpL  FoGPL

KLr=104

F,GpL = 29-2-ksi

rCGPL = 106-%

F'eGPL = 1382.7-ksi

EaprigpL = 1114

Eqyiagpr = 1095

EapagpL = 1123

Bolted Splice Design - Case 1 - TIA-222-F
(wo Bar Capacity).xmced
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) .. fagPL
"CeombGPL = |EaH13GPL T T
aGPL

<0.15

£
~ terL
EayiigpL if P

>0.15 A Eqyy6pL 2 EaH12GPL
aGPL

£
.G
EapiogpL If 3

> 0.15 A EqyogpL > Eali1GpL

aGPL

Output - Shear Strength of Gusset Plate Bolts

VinaxGPL = PmaxGPL

d 2
_ T™9pGPL
ApGPL= —,
) VmaxGPL
foGPL = ——— ——
NhGPL AbGPL
_ NbopL
VbGPL =
vbGPL

QOutput - Bearing Strength: Gusset Plate
FpgpL = 1.2FyGpL
PmaxGPL

£ e
»GPL -
: hGPL IGPL dbGPL
_ fherL
ThGPL =
pGPL

Output - Tension Strength of Gusset Plate

TinaxGPL = PmaxGPL

- Gross Area:

FiGrossGPL = 0-6-FygpL

) TmaxGPL
fiGrossGPL = A
gGPL
. ftGrossGPL
1tGrossGPL -~ F
tGrossGPL
- Net Area

1. 1.
AenGPL = |:bGPL . (dbGPL +gns E'mﬂ'tGPL

_ AgGPL
fiNetGPL = fiGrossGPL 5 _—
enGPL

TCeombGPL = 111:%

VmaxGPL = 1273klp

. 2
AbGPL = 0.442-in

TvbGPL = 125-%

ThGpL = 20-%

FiGrossGpL = 30-0-ksi

fiGrossGpL = 30-9-ksi

TtGrossGPL = 103-%

.2
AenGPL = 3.19-in

ftNetGPL = 39.9-ksi

Bolted Splice Design - Case 1 - TIA-222-F
(wo Bar Capacity).xmcd
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FinetgpL = 0-5-FygpL

fiNetGPL

T{NetGPL == Fe
tNetGPL

Output - Combined Flexure & Tension Strength of Gusset Plate
fiGrossGPL . foGPL

FiGrossGPL  FbGPL

Eapn1GPLgross =

fiNetGPL .\ fhGPL

E =
RIOEme: FiNetGPL  FbGPL

"TeombGPL = MaX{(EAp121 GPLgross» EIH21GPLnet)

Output - Shear Strength Gusset Plate
- Gross Area:

FyGrossgpL = 04-FygpL

AyapL = HopL tGpL

. _ VimaxGPL
vGrossGPL -~
AyGPL
__ varossGPL
vGrossGPL -~ F
vGrossGPL
- Net Area

1, 1.
R L e e et

AyGPL

fVNetGPL = fvGrossGPL 5 —
nvGPL

FyNetGpL = 0-3-FygpL

£ NetGPL

TyNetGPL = Fo -
vNetGPL

Output - Block Shear Strength of Gusset Plate
Agy=[(npGpL ~ 1) ShGPL *+ edgebGpL] taPL

T{NetGPL = 123-%

Eqpog GPLgross = 1.095

EQy21GPLnet = 1:296

"TcombGPL = 130-%

FyGrossGpL = 20.0-ksi

.2
AVGPL = 33.00-in

fuGrossGpL = 3-9ksi

yGrossGPL = 19-%

AqyGpl, = 22.69-in”

fVNetGPL = 5.6-ksi

FVNetGPL = 19.5-ksi

I NetGPL = 29 %

2
Agy = 32.06-in

1. ln 7 .2
Apyi= Agy = |IdbGPL + (-S--m) + (—lz-m):l-(anPL - 0.5)-(tGPL)] A, =2222+in
1.
dbGPL + E'ln 5
Ant = | edgepgpr, — 5 '(tGPL) Apt = 1.63-in
Bolted Splice Design - Case 1 - TIA-222-F Page 7 of 10
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FubsGpL = 0.30-Fygpr
FinsgpL = 0:50-FygpL,

ThsGPLall = Any FybsGPL * Ant FibsGPL
TmaxGPL

TWsGPL =
ThsGPLall

Output - Strength of Gusset Plate Welds

) Prax
Viaxw = 5

_ ("(VmaxW'c)
Tmaxw = HGPL
=~ Shear:
0, = O-deg

Fy y = (0.30-FEXX)-(1.O + 0.50-sin(9v)1'5)

1.
tyw = tgroove ~ (E'm)
Ay v=tywHgpL
Vi vw = Fy vAw v

Vm axW

T. Vw = ”
- Vil vw

- Tension/Flexure:
0, = 90-deg

Fy 1= (0.30-FEXX)-(1.O + 0.50-sin(6t)1'5)

Tal vw™=Fw tAw v
T

maxW
T vw = 4
» Tan vw
- Combined

. 2
Fnaxw VmaxW
rVw = Bl + ]
Pan vw) \ Vil vw
Output - Compression Strength of Splice Plate

Pm ax

P = —
maxSPL 2

=5 SR
1‘SPL = m

AgspL, = bgpL tspL

FVbSGPL = 19.5-ksi

FtbSGPL = 32.5-ksi

ThsGPL = 26-%

\Y

maxW = 127-kip

TyaxW = 82469-kip

Fy y = 2L0ksi
tVW = 0.250-in

Ay, v =825in’

V'all_Vw = 1731(1]3

I'V Vw =73%

Fw_t = 31.5-ksi

T'yl vy = 260-kip

Ty = 32%

rVW = 86-%

Bolted Splice Design - Case 1 - TIA-222-F
(wo Bar Capacity).xmed
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A= KspL-~
S
. 2-11'2-E
CespL= [T
ySPL
KLr2 .
b=————IFyspL
_ 2:CespL . B
FaspL ™= ;i Kbr<CespL
5 . 3 ( KLr j KLr
3 8(C 3
c¢SPL 8-C.gpL
12.7%-E )
——— otherwise
23.KL?
] PmaxSPL
fasPL=
gSPL
_ faspL
TeSPL™= 3
aSPL

Output - Tension Strength of Splice Plate
TinaxSPL = PmaxGPL

- Gross Area:

FiGrossspL = 0.6 FySPL

_ TmaxspL
ftGrossSPL = A
gSPL
__ ftGrossSPL
TtGrossSPL = F
tGrossSPL
- Net Area

1. 1,
AenSPL = [bSPL - (dbGPL M g'mﬂ'tSPL

, AgSPL
fiNetsPL = fiGrossSPL

enSPL

FiNetspL = 0-5-Fyspr,

fiNetSPL

T{NetSPL = F
tNetSPL

Output - Block Shear Strength of Splice Plate
Aawi=[("bGPL ~ 1) sbGPL + edgepGpL ] tsPL

D= Ay~ [[dbGPL + G-in) + (ﬁ-inﬂ-(anPL - 0.5)-(tSPL):|

KLr=113

rCSPL = 106-%

Tiaxspr, = 127.3-kip
FiGrossspL, = 30-0-ksi
fiGrossspr, = 30-9-ksi

T{GrossSPL = 103-%

.2
ACHSPL = 3,19-in

ftNetSPL = 39.9-ksi

FtNetSPL = 32.5-ksi

TiNetSPL = 123-%

2
Agy = 32.06-in

Agy = 22.22:in”

Bolted Splice Design - Case 1 - TIA-222-F
(wo Bar Capacity).xmcd
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0]

A= | edgepGpL ~ )

'(tSPL)

Fybsspr, = 0-30-Fygp,
Fipsspr, = 0-50-Fygpr,

ThsSPLall = Anv FybsSPL *+ Ant FrbssPL
TmaxSPL

ThsSPL = T
bsSPLall

Output - Bearing Strength: Splice Plate
Fospr = 1.2-Fygpr,

PrhaxSPL
fpspL = —————
bGPL tSPL 9bGPL
fospPL
ThSPL = F
pSPL

Output - Design Summary:

Ty

— 92
resultsTB = ASI resultsTB = (73).%
TeombVT
( 'mGPL
TeGPL 5
'CcombGPL 79
TvbGPL 84
94
ThsGPL
20
ItGrossGPL 77
| T{NetGPL ( 1 ) it 92 p
resu tSGPL = | —— resu SGPL B %
"TcombGPL | \ ASI 97
: 15
vGrossGPL
22
TyNetGPL 15
'hGPL 55
v Vw 24
Tt Vw 64y
\ Tvw )

resultsBar .

resultsSPL =

A= 1.63in”

FVbSSPL = 19.5-ksi

FtbSSPL = 32.5-ksi

TpsGPL = 26-%

fpspL = 20-%

I,
B
LAS? resultsBar = 14-%
T 3\
c¢SPL T
TtGrossSPL 77
1
TiNetSPL (A_SI) resultsSPL =192 [9%
ThsSPL 20
15
\  TbSPL

Max{yiitization = max(resultsBar, resultsTg, resultspy resultsSPL)

Maxtifization = 97 %

Bolted Splice Design - Case 1 - TIA-222-F

(wo Bar Capacity).xmcd
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vIvort:‘cal
SOMUNoNns

FLANGE PLATE DESIGN, DEFORMATION METHOD (DIFFERENT AREAS)

VSi Job No.: 140008
Date:  01/27/2013
Calculated by: MER

Input- M:= 27.28-kip-f = moment at top of flange plate
P:= 3.19-kip = axial load (use zero if base plate is grouted)
Fy = 60-ksi = yield stress of flange plate
begr = 25.375-in = effective width of flange plate in flexure
t:= 1.5in = thickness of flange plate
ASIL:= 133.% = allowable stress increase
( 1-12 + - )
8
7
(2 PRl 0.785) (0.606 (0.33.125
4 1 0.785 0.606 0.33-125
4 e E 0.785 0.606 0.33-125
4 9+ l 0.785 0.606 0.33-125
B 3 8 |. _|o78s | | 0606 | > _|o33125 |
Q= 4 d:= . 7 “in A = e " Agress = . in Fy = OB -ksi
2 16 0.785 0.606 0.33-125
0 342 0 0
0 16 0 0
0 Y . 0 )
R 0
Z(Q) =24 0
. 0 )
 —
sumQAd := Z(Q % Asﬁff) sumQAd = 1561-in*
—
M-(d-Agigr)  PAgifr (2.3) (3.7) (7)
" sumQAd T 2.2 3.6 7
2. (Asier Q) 2.0 3.2 6
—_— 1.6 2.7 5
ft:=(AR ) _=( fi J Rk . . 20 ME
stress ASL-F, 0.7 1.1 2
0.1 0.2 0
0.0 0.0 0
Sl :
A = area of fastener \0.0/ \0.0 0
f, = allowable tension stress
Flage Boits & Flange Plate_TIA-222-F xmcd Page 1 of 2




2+ = | }
-n MPL =

o O O o o O

> Mpp,

£ =
b 2
begprt

6

F'y, == ASI-0.75- Fy

D

I‘b = ”
Fy

MaXilization = max(r,Tp)

1.2))
2.2
1.5
0.7
0.0
0.0
0.0
0.0
0.0
\ 0.0

[+

F'p = 59.9-ksi

I‘b =12-%

D Mpy, = 67.0kip-in

Maxyjiilization = 12-%

Flage Bolts & Flange Plate_TIA-222-F.xmcd
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BASE PLATE LAYOUT - CASE #1: WORST CASE BP & TSP
SCALE: 3/4" = 1'
BASE PLATE LAYOUT - CASE #2: WORST CASE BPL & SP
SCALE: 3/4" = 1'
PROJECT INFORMATION: PLANS PREPARED FOR:
) 1 ) 500 Ente.rprise Drive
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™

Input

|Desi§n

- Reactions & Forces:
M = 1747 -kip-ft

P:= 22-kip

PApD2 = 59.2-kip
- Shaft:
tshaft = 0.3125-in

Fy_shaft = 65-ksi

- Base Plate:
tbpl = 2.125-in
Fy = 60-ksi
a:= 2.75in
b := 9.4375-in
y = 4.0-in

- Bar:
Ppar = 316.4-kip
dlBar = 46251I1
dZBar = 4.625-in
n:=§
Z:= 6-in

h:= 3-in

s vertical

BASE PLATE w/ TSP & SP's
TIA-222-F

Case #1

= max moment reaction at top of base plate
= max axial reaction at top of base plate
= additional axial force to SP on opposite side of SP (left side)

= additional axial force to SP on opposite side of SP (right side)

= thickness of shaft

= specified minimum yield stress of shaft

= thickness of base plate

= gpecified minimum yield stress of shaft

= distance from edge of stiffener plate on left side to center of anchor rod

= distance from edge of stiffener plate on right side to center of anchor rod

= distance from shaft wall to center of anchor rod

= axial force from bar (see Pole Tool-F v1.6.xls)

= distance from center of bar to edge of TSP (left side)

= distance from center of bar to edge of TSP (right side)

= number of termination bolts

= height above base plate to bottom of bar / height above SP
= height above top termination bolt to top of TSP

- Transition / Stiffener Plates:
- TSP / SP on Left Side of AR:

F

tSPl = 1.375-in
clipy := 0.75-in
tvw1 = 0.3125-in
Fy_SPl == 50-ksi

ky=bgp; -y

= width of stiffener plate
= thickness of stiffener plate
= [ength of stiffener plate

= length of clip
= thickness of vertical weld

= specified minimum yield stress of SP material

= gpecified minimum ultimate stress of weld electrode

VSi Job No.: 140008
Date: 01/22/2014
Calculated by: MER

CONSTANTS:

E = 29000-ksi
K=038

4
ASl=—
3

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

k = 2.875-in

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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- TSP / SP on Right Side of AR:

E_

tSPZ := 1.375-in
LSP2 = 33.0-in
clipy = 0.75-in

Fy_SP2 = 50-ksi
ky=bgpy Y

- Anchor Rods:

_)
Z(Q)= 10

[ e N . L
oL
]

\0)

= width of stiffener plate

= thickness of stiffener plate

= length of stiffener plate

= length of clip

= thickness of vertical weld

= gpecified minimum yield stress of SP material

= specified minimum ultimate stress of weld electrode

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

ky = 2.875-in

1-12+7+l
16

o O o O

16 -in

Astiff =

Output - Anchor Rod. Deformation Method:

—

_ M-(d-Agifr) " P Agtite
sumQAd 2 ( Agige- Q)
o—-—) —>

—_

sumQAd := z (Q' dz' Atiff )

sumQAd = 11480-in”

176.6

1435

56.3
0.0
0.0
0.0

\0.0)

-kip

(0675
0.6-75
0.6-75

-ksi

(=R N I =}

¢6Rnt = nominal tension strength
d = distance from center

A = area of fastener

Q = quantity of fasteners

54.3)
44.1
17.3
0.0
0.0
0.0

\ 0.0 )

-ksi

TAR =

(91
74
29

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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Output - Check Base Plate Flexure:

? , .
Prnax AR = max[l.054449-(Ft-AstreSS).Asﬂ if Case = "Design"

max(R) if Case = "Analysis"
t:= tbpl
k= min(ky,ky)

. (a+b)t
X 12
ek
XT3
y
I
X
S = 7
2
I (y+ k]-t3
YU 12
2
31,(3-a+ b)
ky= [—f——— ifazb
2Aa3-b2
31, (b + 2)
s’ if 3 < b
2-b3-a2
I
5 o

Yy t
2
k

X
My max = (kx + kyJ'(Pmax_AR'y)

My Al = ASL{(075-Fy)-S, ]

- Mx_max
X = 1
My All
K [p ab?|
M = y | max AR if a<b
y_max k, +k 2
x5 @+’ |
k| aZb|
ARE
k yk | if a>b
x| @rv? |
My A= ASH(0.75-Fy)-S, |
My_max
ry = —=—
MYy Al

Prax AR = 176.6-kip

t=2.125-in

k = 2.88-in
. 4
IX = 9.75-in

ky = 0.46-in

3
Sy = 9.17-in

. 4
Iy = 5.50-in

ky = 1.25-in

.3
Sy— 5.17-in

My max = 15.7-kip-

My Aqp = 45.9-Kip-f

r, =34-%

My ax = 17.8-kip-ft

My Ap = 25.9-kip-ft

Iy = 69-%

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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._ 2 2
TBPL = 1'x + l'y

ky
Prax_shaft = k ‘Prnax_AR

x"'ky

k
P = —2—|. P
t max_SP* max_AR

kx-n»ky

Qutput - Calculate Forces in TSP / SP's:

l=a+b
2
P ‘b
t max_SP
Prax sp1i=— 5 (b+32)
1
2
P -a
t max_SP
Pmax sp2=— 5 —(@+3b)

1

P'par = |1.0549-Py,. if Case = "Design"

dlBar
Pbarl = 1 - d d
1Bar ¥ 92Bar

0 if Typel = "SP"

d
2Bar
Poarz= || 1 -

diBar * dZBar,:
0 if Type2 ="SP"

Py, if Case = "Analysis"

Py if Typel = "TSP"

Py if Type2 = "TSP”

Pt max_SP1 ‘= Pmax_SP1 * Pbarl * PADD1

P t max_SP2°= P max_SP2 Poar2 * PADD2

Output - Calculate SP Section Properties (LEFT Side):

Lywi = Lgpy - clipy
Lywi = bgpy — clipg

b
SP1
01 = atan

Lgpi

Bl = LSPISII](el)

MBI Ginfey) + cox6y))
Npj
Ny

I'BPL =T77%
Priax_shaft = 47.2-kip

Pt_max_SP = 1294klp
1=122:in
Pmax__SPl B 1126klp
Pmax_SPZ = 168k1p

P'yr = 316:kip

Pt_max_SPl = 27081(113

Py max_sp2 = 2342-kip

Lywi = 32.25+in

01 =11.77-deg

N; = 0.094

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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2 2
Ly:= JLSPI +bgpy

L. 8P

1=y
_ bgpy

Xl = T

Output - Calculate Compressive Strength of SP:

FCI‘_BI = if KLI'] < CCl
3 81 C 3
I cl 8-Cg |
[ 2
122-E
L if KLI'I > CCl
23-(KLrl)2

AFgr = Fy sp1~ Fer BI

2
tgp1'B
, | tsp1By 2 3
Pait_sp1 = T'[3'Fy_SPI'(1 -2 = 2 (@8R (1 - Ny )] ‘Al

Pt_m ax_SP1

feSP1 =~
Pall_sp1

Output - Calculate Shear and Tensile Strength of CAN-SP:

- Calculate Forces in SP:

- Lvwi
th = Chpl +
Vmax__Vl . Pt_max_SPl = shear on Vertical leg
P ‘X
t max_SP1'*1_ . .
Tax V1= —h—-— max tension on Vertical leg
) V1
P X
t max SP1'*1_ .
Vmax_Hl := ———=—— = shear on Horizontal leg

hyg

Tmax_Hl = Pt_max_SPl = tension on Horizontal leg

r = 0.397-in

X1 = 3.44-in

Cg1 = 107.0

KLr; = 67.9

Fer g1 = 21.3-ksi

AFgy = 28.7-ksi

Tespy = 74%

\%

max_Vl = 2708klp

Tmax_Vl = 552klp

V

max_Hl = 552klp

T

max_Hl = 2708klp

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmed
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- Shear Strength of Vertical Leg of SP:

Vi vi =[(04Fy sp1)(Lywitspr)]-AS!

Vmax_Vl
Yvi©Es T
- Vi vi

- Tensile Strength of Vertical Leg of SP:
Taivi = [(06Fy sp1)(Lvwitsp1)]-ASI

Ty ax_V1

% V1=
- Tanl v1

- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Thnax_v1 Viax V1
I'Vl = — + » —
Tan v1 Viall vi
- Shear Strength of Horizontal Leg of SP:

Vian m1 = [(0'4'Fy_SPl)'(LHW1'tSP1) “ASI

Vin ax_H1

Ty H1<

- Vian H1
- Tensile Strength of Horizontal Leg of SP:

Tyt w1 = [(0-6Fy sp1) (Luwi-tspr)]-AS!

T ax Hl1

T =
t HI™= 75
- Tan_m

- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
Thax_H1 Vinax_H1
™H1 = y - + X —
Tan_H1 Viall HI

Qutput - Check Shear and Tensile Strength of Vertical SP Weld:

0, = 0-deg

: o \LS
Fy vi= 0.30-FEXXI-(1.O + 0.50-sin(8,,) )

0, = 90-deg
_ . (a5
Fy 1= 0.30-Fgxxy( 1.0+ 0.50-sin(6y)

- Shear Strength of Vertical Weld:

V'all_le = [2'(FW_VI'AW_V1) -ASI

Vin ax_V1

v Vwl = 3,
- Viall vwi

Vi v1 = 11825 kip

I'V A\l =23%
v = 3%

er =8%

Vg H1 = 2246-kip

I‘V H1 =25%

Tan_m

I't H1 = 80-%

rHl =86-%

Fy y1 = 21.0ksi
Fy g1 = 315 ksi

.2
AW_VI = 7.13-in
Vlal]_le = 399-kip

Iy ywl = 68%

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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- Tensile Strength of Vertical Weld:

Tan vl = [2(Fw 1:Aw_vi)]-AS]
T

max_ V1
r :=
tVwl ™ ¢

all Vwl
- Combined Tension & Shear Strength of Vertical Weld:

2
. i Tmax_Vl + Vmax_Vl
Vwl O v t
Tal_vwi Viall_vwi

Output - Check Design Shaft Punching Shear:

Viax_PS1 = Tmax V1

Vian = 2'[(0'4'Fy_shaft)'(tshaft'LVWI) -ASI
Vimax_PS1

Ty PS1 = ;
- Vit

Output - Calculate SP Section Properties (RIGHT Side):
Lyw2 = Lgpy — clipy

Lywy = bgpy — clipy

b
SP2
92 = atan
Lgp2

Bz = Lspz‘sin(ez)

clipy
Npa =
52 o)+ o)
N
B2
Nz = ?2'
2 2

Ly= JLspz +bgpy
2 m

bsp2
Chire

Output - Calculate Compressive Strength of SP:

Tai ywi1 = 599-kip

T ywl = 9%

l'le =55%

Vmax_PSl = 552klp

Vi1 = 698.7-kip

t, ps1 = 8%

8y = 11.77-deg
B, = 6.73-in

Npp = 0.634-in
N, = 0.094

L, = 33.71-in

Ty = 0.397-in

Xy = 3.44-in

Cep = 107.0

KLry = 67.9

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd Page 7 of 11




(KLry)?
L= 2 'Fy_SPZ
2:Cpn .
FCI‘_B2 = if KLI'2 < C02

3
2 . %{Kerj _ (KLI‘z)

3 C, 3
c2 8-Ccy

2
L2TE | wrrumzcy

| 23.(KLry)?

AFgpy = y SP2~ Fcr_B2

2
tsp2 By

1 — 2 3
Pa]l_SPZ = 6%, '[3'Fy_SP2'(1 -Ny ) - 2-(AFcr2)-(1 -Ny )i| .ASI
Pt max_sP2
Tesp2 = P
all_SP2

Output - Calculate Shear and Tensile Strength of CAN-SP:
- Calculate Forces in SP:

Lywa

hvz = Cllpz +

Vimax V2= Pt max_sp2 = Shear on Vertical leg

Pt max_SP2X2

Thax V2= —h—zmax tension on Vertical leg
h V2
_Ptmax sP2 %2 " o oo i
Vinax H2 = ——— ———shear on Horizontal leg
- hy;

Tmax_Hz = Ptpmax__SPz = tension on Horizontal leg

- Shear Strength of Vertical Leg of SP:

Vial_va = [(04Fy_spy)(Lvwatspa)]-ASI

Vmax_V2

1-V V2~ {
- Vil v2

- Tensile Strength of Vertical Leg of SP:
Ta v2 = [(0:6Fy spa)(Lywatspz)]-AS]

. ) Tmax_V2
tvV2s T
- Tan v2

FCI‘_BZ = 21.3-ksi

AF 5 = 28.7-ksi

cr2

) P'all_SP2 = 3678k1p

rcspz =64-%

Vv

max V2 = 234.2-kip

Timax v2 = 47.7-kip

Vmax_HZ = 477k]p

Timax M2 = 2342-kip

V'all_vz = 11825k1p

I'V V2 =20-%

I vy=3%

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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- Combined Tension & Shear Strength of Vertical Leg of SP:

2
Thax v2 Vinax_v2
rvz = — + ; =
Tal_v2 Vi v2
- Shear Strength of Horizontal Leg of SP:

Vi m2 = [(04Fy spa)(Luwztspz)]-AS]

Vmax_H2

T, H2 = ;
- Vianl 12

- Tensile Strength of Horizontal Leg of SP:

T 12 = [(06Fy spa)(Luwztspa) ] ASI

Tmax_HZ

Tt H2™ 7S
- Tan 12

- Combined Tension & Shear Strength of Horizontal Leg of SP:

2
Tmax H2 Vmax H2
I‘Hz = : = + ” —
Tan_H2 Vil H2

Output - Check Shear and Tensile Strength of Vertical SP Weld:

0, = 0-deg

. 1.5
Fy v2i= 0.30-FEXX2-(1.0 + 0.50~sm(9v) )
0, = 90-deg
._ . 1.5
Fy 2= 0.30-Fgxxo| 1.0+ 0.50-sin(8;)
- Shear Strength of Vertical Weld:
Ay _v2 = (0707 tywa) Lywa
Vil vwz = [2:(Fw_v2Aw vo)]-AS!
. Vmax_V2

1-V_\/WZ T vl

all Vw2

- Tensile Strength of Vertical Weld:

Tall_vw2 = |:2 ‘ (Fw_t2' AW_V2):| ASI

Tmax_V2

Tan vw2
- Combined Tension & Shear Strength of Vertical Weld:

2
) Tmax_V2 Vmax_VZ
rVw2 O T + Vv
all_Vw2 all Vw2

Tt vw2 =

rv2 =7%

V'all_HZ = 2246klp

ry o = 21'%

T'all__H2 = 33691(11’)

l't H2 =70-%

rHZ =74-%

Fy ya = 21.0ksi

FW_tZ = 31.5-ksi

2
AW_V2 = 7.13-in

Viall_vwa = 399-kip

y yw2 = 59%

Tail_vwz = 59%-kip

I yw2 = 8%

rVWZ =42-%
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Qutput - Check Design Shaft Punching Shear:

Viax_PS2 = Tmax v2

Viaip = 2'[(0-4' Fy_shaft)'(tshaft'LVW2) -ASI
Vmax_PSZ

Iy pS2+= )
= Va2

Output - Results Summary:
- Anchor Rods & Base Plate:

result AR = max(r AR) result AR = 91-%
x 34

I'ESLIIT.BI)L = ry I'eSllltBPL =169 | %
'BPL i

Max jgilization AR BPL = max(resultsg, resultgpy )

- SP on Left Side:

(r
cSP1 70
T,
v_Vl1 23
Tt Vi 3
resultgpy ==| Ty1 resultgpy = | 8 [%
Ty H1 e
. 80
H1
L \ 86
\ TH1
Ty Vwl 68
reSUItSP_weldl =T Vwl resultSP_weldl =9 |'%
'vwi 33
resultgp 1 = Ty PpSl resultgponq = 8%

LSPl_reqd = |[z+ n-(3-in) + h] if Typel = "TSP"
"N/A" if Typel = "SP"

LSPl_check = |"N/A" if Typel = "SP"
lf Typel = "TSP"

"OK" if Lgp; 2 Lgp] reqd
"NG" if Lgp; <Lgp] reqd

MaXgilization_sP1:= max(resultgpy,resultgp yejqrsresultghag)

Vmax__PS

5 = 47.7:kip

ry psp=T%

Maxytilization AR_BPL = 1'%

LSp1 reqd = 33in

LSP1 check = "OK"

Maxyilization_sp1 = 86-%

CASE #1 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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- SP on Right Side:

resp2 )
64
y v2 20
It v2 3
resultgpy == Ty2 resultepy = 7 %
Ty H2 .
. 70
t H
H2 \ 74
\ TH2
Ty Vw2 59
reSUItSP_wele = Tt Vw2 resultSP_wele =8 |'%
'yw2 1
resultshaﬂz = rV_PSZ resultshaﬂz =7%

Lsp) roqd = |[z+ n(3-in) + B] if Type2 = "TSP"
"N/A" if Type2 = "SP"

LSP2_CheCk = |"N/A" if Typez = "gp"
if Type2 = "TSP"

"OK" if Lgpy 2 Lgp) reqd
"NG" if Lgpy <Lgp) reqd

Max{gilization_sp2 = max(resultgpy, resultgp yciqp.resultypafo)

Max_Utilizationsg gpy, = max(Maxyyifization AR_BPL)
Max_Utilizationgp := max(Maxilization_SP1-M@XUilization_SP2)
Padd1 = Pmax_sp1+ Phar1 Paddr = 270.8-kip

Padd2 = Pmax_sP2 * Phar2 Padda = 173.0:kip

LSPZ_reqd = 33.00-in

LSP2_check = "OK"

Maxilization_SP2 = 4%

Max_Uti}izationAR BPL =91-%

Max_Utilizationgp = 86-%

tSPl = 1.375-i tSPZ = 1.375-in
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Input

'Des 'gn

- Reactions & Forces:
M := 1747-kip-ft

guw vertical

BASE PLATE w/ TSP & SP's

TIA-222-F
Case #2

max moment reaction at top of base plate

VSi Job No.: 140008
Date: 01/22/2014
Calculated by: MER

CONSTANTS:
E = 29000-ksi
K= 0.8

4

P:

= 22-kip

- Shaft:

tohafi = 0-3125-in

Fy_shaft = 65-ksi = gpecified minimum yield stress of shaft
- Base Plate:
topl = 1.75-in = thickness of base plate
Fy = 60-ksi = gpecified minimum yield stress of shaft
a:=4.375.in = distance from edge of stiffener plate on left side to center of anchor rod
b = 3.0625-in = distance from edge of stiffener plate on right side to center of anchor rod
y = 4.0-in = distance from shaft wall to center of anchor rod
- Bar:
Py = 0-kip = axial force from bar (see Pole Tool-F v1.6.xls)
dyggpi= 0in = distance from center of bar to edge of TSP (left side)
dyggri= Oin = distance from center of bar to edge of TSP (right side)
n:=0 = number of termination bolts
z = 0-in = height above base plate to bottom of bar / height above SP
h:= 0-in = height above top termination bolt to top of TSP

max axial reaction at top of base plate
additional axial force to SP on opposite side of SP (left side)

additional axial force to SP on opposite side of SP (right side)

= thickness of shaft

- Transition / Stiffener Plates:
- TSP / SP on Left Side of AR:

E_

tSPl = 1.375-in
clip := 0.75-in
tVWl = 0.3125-in

50-ksi

Fy gpy:

ky=bgp; -y

= width of stiffener plate
= thickness of stiffener plate
= length of stiffener plate

= length of clip
=Ithickness of vertical weld

= gpecified minimum yield stress of SP material

= gpecified minimum ultimate stress of weld electrode

ASl = —
3

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

k; = 2.875-in

CASE #2 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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- TSP / SP on Right Side of AR:

TSP
'[SP2 = 0.75-in

clipy = 0.75-in

tvw2 = 0.3125-in

FEXX2 = 70-ksi

ky:=bgpy— ¥

- Anchor Rods:

o o o & bW

\0
__)
Z(Q) =10

= width of stiffener plate

= thickness of stiffener plate

= length of stiffener plate

= length of clip

= thickness of vertical weld

= gpecified minimum yield stress of SP material

= specified minimum ultimate stress of weld electrode

= distance from center of anchor rod to edge of base plate / edge of stiffener plate

ky = 2.875-in
2:12
7 3.98)
1:112+ 7+ —
16 3.98
3.98
16 +in AStlff = 0 in
0 0
0 0
0 0 y,
0 J
—

Output - Anchor Rod. Deformation Method:

_—

5 M:(d-Aggify) . P-Agtifr
sumQAd Z ( Agigp Q)
R _

fi=

( R
AS(I'CSS

sumQAd := Z(Q d2‘Astiff)

sumQAd = 11480-1’n4

(176.6
1435
56.3

0.0
0.0
0.0

L 0.0 )

kip

stress ‘=

in

¢Rnt = nominal tension strength
d = distance from center

A = area of fastener

Q = quantity of fasteners

(54.3)

44.1
17.3
0.0
0.0
0.0

1\00‘1

-ksi

TAR=

(91
74
29

0 |ksi

%
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Output - Check Base Plate Flexure:

. ]
Pmax_AR:= ma"[l'054449'(Ft'Astress)'ASI:| if Case = "Design

max(R) if Case = "Analysis"

t:= tbp]
k:= min(ky, k)

G b)-£
s 12
2
X 3
y
1
X
S, 1= ,
2
L= (y+ k)-t3
Y 12
3(a+ b)2
ky= |———— ifa2b
2~a3-b2
31,3+ ay2
—  ifa<b
2-b3'-a2
s o
"

)

N |

k
X
My max = (kx n kyj'(Pmax_AR‘y)

M anl = ASI[(0.75-F)S, ]

Mx_max
L= ——
MYy Al
= 5
M n ky Pmax_A Rab
y_max i
ky + ky (a+ b)2
k I 2 b-
y Phax AR2 "
ky + ky | (a+ b)2

My ajj = ASI{(0.75-Fy)-S, |

_ My_max

I, =
UMy A

if agb

if a>b

Pmax_AR = 1766klp

t=1.75in

k = 2.88-in
4
I, = 3.32in

ky = 0.16+in

.3
Sx = 3.80-in

. 4
Iy = 3.07-in

ky = 1.54-in

.3
Sy =3.51-in

My max = S4kip-ft

M'X__All = 190k1pft

I, =29%

My max = 14.2-kip-ft

Ty = 81-%

CASE #2 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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- 2 2
I'BPL = 1'x + l'y

ky
Prax_shaft = k, +K "Pmax_AR
y
k
P = | —2—|p
t max SP k, + ky max_AR

Output - Calculate Forces in TSP / SP's:
l'=a+b

2
P ‘b
t max_SP
Pmax_SPl = _—3_'(b + 3-a)
1
P ‘a
t max_SP
1)max_SPZ . 3_ ‘(a+3b)

1

Py = |1.0549-Py,. if Case = "Design"
Ppap if Case = "Analysis"

d1Bar )

Pq:= || 1 -—
barl d1Bar * 92Bar
0 if Typel = "SP"

dZBar )

Phara = || 1 = —————— |P'pqr if Type2 = "TSP"

diBar + d2Bar)
0 if Type2 ="SP"

Pt_max_SPl = Pmax_SPl + Ppar1 + PADDI

Pt_max_SP2 o Pmax_SPZ + Ppar2 + PADD2

Ou - Calculate SP Section Properties (LEFT Side):

Lywi1 = Lgpy — clip
Lywi = bgpy — clipy

b
SP1
61 = atan

Lgpi

B] = LSPI'Sill(Hl)

clip)

MBI Tnley) + coxey))
N
N] = Bill

P'ygy if Typel = "TSP"

I'BPL = 86-%

P 16.3-kip

max_shaft =

Py max_sp = 1604-kip

1= 74in

Pmax__SPl = 592klp

Pmax_SPZ . 1012k]p

P'yar = 0-kip

Pbarl = 0.0- klp

PbarZ = 0.0- klp

Pt_max_SPl = 2342 klp

Pt_max_SPZ =101 2klp

0; =11.77-deg
B; =6.73:in

N; = 0.094

CASE #2 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmed
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2 2
L= J Lgpy + bgpy

o 'SPl

1 \/'1—2'
bgp1

Xp:= —2—-

2
1 -
2:Cy

‘Fy sp1

For B1=

if KLI‘l < CCI

+ -

81 Cey

12A1'l'2-E

23, (KLr))?

AFg = Fy sp1~ Fer B1

2
bcpidB
, | tsp1'By 2 3
Plall_sP1 = ——6‘x1 -[3-Fy_spl-(1 -N ) - 2-(AFcr1)'(l =N, ):I -ASI

Pt_m ax_SP1

Tespl = ,
Pail_spi

Output - Calculate Shear and Tensile Strength of CAN-SP:

- Calculate Forces in SP:

Lywi

th = Cllpl +
Vmax_v1 = Pt max_SP1

_ Ptmax sp1*1
Tmax_Vl :

hyy

Vmax_Hl i h
V1

Tmax_H1 ™= Pt max_SP1

3

P X
_ Lmax SPI 71 < hear on Horizontal leg

BELT

if K[.FI = CCI

shear on Vertical leg

= —=——= = max tension on Vertical leg

= tension on Horizontal leg

Ly =33.71in

r = 0.397-in

Xy = 3.44-in

Cqp = 107.0

KLr; = 67.9

Fcr__Bl = 21.3-ksi

AF,, = 28.7-ksi

P'a1)_sp1 = 367.8-kip

rCSPl =64-%

hyy = 16.88-in

\%

max_V1 = 234.2:kip

Tmax_Vl = 47.7- klp

Vmax_Hl B 477klp

Tmax_Hl = 234.2- klp

CASE #2 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd

Page 5 of 11




- Shear Strength of Vertical Leg of SP:

Vi vi =[(04Fy sp1)(Lvwitsp1)] A

Vinax Vi

v V1=,
= Vit vi

- Tensile Strength of Vertical Leg of SP:
Tai_v1 = [(0-6Fy sp1)(Lywitsp1)]-ASI

T ax_Vl

Tt v1=
- Tan v1

- Combined Tension & Shear Strength of Vertical Leg of SP:
2
Tinax_ V1 Vinax V1
I'Vl = — + ) =
Tan_v1 Vian vi
- Shear Strength of Horizontal Leg of SP:
Vi 11 = [(04Fy sp1) (Luwitspi)]-AS!

Vmax_Hl

v H1 = <,
- Vian H1

- Tensile Strength of Horizontal Leg of SP:

Tai_u1 = [(06Fy sp1) (Luwitsp1)]-AS!

T ax_H1

T H1= S
- Tan H1

- Combined Tension & Shear Strength of Horizontal Leg of SP:
2
Tmax_H1 Vmax_H1
l'Hl = ; = + X —
Tan_H1 Vall H1

Output - Check Shear and Tensile Strength of Vertical SP Weld:
0, = 0-deg

: 1.5
Fo vi= O.30-FEXXI-(1.0 + O.SO-sm(OV) )

0, = 90-deg

. 15
Fy t1°= 0.30-FEXXI-(1.0 +0.50-sin(6,) )

- Shear Strength of Vertical Weld:

Vil vt = [2(Fw_vi-Aw_v1)]-ASE

Vmax_\/ 1

vy Vwl = 3,
- Viall vwi

1'v Vi =20%
T vi=3%

er =7%

Vil H1 = 2246-kip

I‘v Hi =21-%

Ta m

rt__Hl =70-%

l'Hl = 74-%

Fy y1 = 21.0%ksi

FW_tl = 31.5-ksi

.2
AW_Vl = 7.13-in
Vlal]_le = 3991(1]3

Ty_vwl =3%%

CASE #2 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmed
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- Tensile Strength of Vertical Weld:

Tal vw1 = [2(Fw_11°Aw v1)]-ASI

. T11‘1ax_V1
rt_VW 1 . T
all_Vwl

- Combined Tension & Shear Strength of Vertical Weld:
2
T1nax_Vl + Vmax_Vl
r\/Wl = t 1
Tan vw1 Vil vwi
Output - Check Design Shaft Punching Shear:

Vmax_PS1 = Tmax_V1

Vil = 2'[(0'4'Fy_shaft)'(tshaft'LVWI) -ASI
Vinax_PS1
Vi

Ty PS1+=

Output - Calculate SP Section Properties (RIGHT Side):
Lyw2 = Lgpy — clipy

Lywy = bgpy — clipy

bgpo
92 = atan
Lgpo

B2 s LSP251n(02)

clipy
Npy =
B2 (sin(ez) + 005(92))

Nga

N2 = B—Z'
2 2

Ly:= J Lgpy +bgpy
2 m

bspo
N

Tan_vw1 = 599-kip

Tt ywl = 8%

rVWl =42-%

Vmax'_PSI = 477k1p

Vi1 = 698.7-kip

I, ps1=7%

0, = 26.15-deg
B, = 6.17-in

N, = 0.091

Ly = 15.60-in

Ty = 0.217-in

Xy = 3.44-in

Cep = 107.0

KLry = 57.6

CASE #2 - AR & BPL w TSPs & SPs - TIA-222-F - v20140122.xmcd
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(KLry)? I

L= N 'Fy_SPZ
2:Cp 3
FCI‘_B2 = if KLI’2 < Cc2

()

Ce2 8'Cc23

5 3
— + —
38

2
12t E )
———| if KLy 2C,

| 23(KLry)?

AFep=Fy sp2— Fer B2

2
tsi'B
, | sp2B2 2 3
Pail sp2 = _—6"‘2 <[3‘Fy_spz-(1 ~ N, ) - 2-(AFcr2)-(1 - N, )} -ASI

. Pt_max__SPZ
rCSP2 R P
all_SP2

QOutput - Calculate Shear and Tensile Strength of CAN-SP:

- Calculate Forces in SP:

Lywa

hysp = clipy +

vmax_v2 = Pt_max__SP2 = shear on Vertical leg

P X
T = M% max tension on Vertical leg
max_V2 hyy

_ Pt_max_SPZ' X2

\Y/ =shear on Horizontal leg

max H2 =
- hyy

T = Pt_max_SPz = tension on Horizontal leg

max_H2*

- Shear Strength of Vertical Leg of SP:

Vil v2 = [(0-4' Fy spo) (Lvwatspo)]-ASI

. . Vinax_Vv2
v V2 = '
- Vian va2

- Tensile Strength of Vertical Leg of SP:
Tan_v2 = [(0:6°Fy spa)(Lywatspo)]-ASI

T ax_V2

Tt v2i=
- Tan_va2.

Fer B2 = 23.1ksi

AF = 26.9-ksi

Tespp = 58:%

V.

max V2 = 101.2-kip

Tinax v = 47:2:kip

\%

max_H2 = 47.2:kip

T,

max Ho = 101.2-kip

V'all_VZ = 2650klp

I'V V2 =38%

I't V2 =12-%

CASE #2 - AR & BPL W TSPs & SPs - TIA-222-F - v20140122.xmcd
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- Combined Tension & Shear Strength of Vertical Leg of SP:

2
Thax V2 Vinax_v2
Iy = = + ) —
Tan_v2 Vian_va2
- Shear Strength of Horizontal Leg of SP:

Vi H2 = [(0-4'Fy_spz)'(Lsz'tspz) -ASI

Vmax_'H2

v H2 = 55
- Viall_H2

- Tensile Strength of Horizontal Leg of SP:

Ty H2 = [(0-6Fy_spo)(Luwztspz)]-ASI

T1nax_H2

T H2= S
- Tan 12

- Combined Tension & Shear Strength of Horizontal Leg of SP:
: 2
Thax_H2 Vimax_H2
1‘H2 = x = + X =
Tan 12 Vian H2
Output - Check Shear and Tensile Strength of Vertical SP Weld:

0, = 0-deg

Fy y2i= 0.30-FEXX2-(1.0 + 0.50-sin(9v)1'5)

0, = 90-deg

L on 1S
Fy 1= 0.30-FEXX2-(1.0 +0.50-sin(6) )

- Shear Strength of Vertical Weld:
Ay va= (0707 tywa) Lywa

V’all_Vw2 t [2'(Fw_v2'Aw_V2) -ASI
Vmax_V2

Ty vw2 = 3,
= Viall vw2

- Tensile Strength of Vertical Weld:
Tt vw2 = [2:(Fu 2 Aw v2)]ASI
Tmax_V2

G vw2 =
. Tan_vw2

- Combined Tension & Shear Strength of Vertical Weld:

2
. . Tmax_V2 o Vmax_VZ
VW2 = ] t
Tan_ vw2 Vi vw2

ryy = 26:%

V'allpHZ =122.5 klp

I'v H2 =39%

T’all__HZ = 18381(1])

l't H2 =55%

o = 70-%

Fy va = 21.0ksi
Fy o= 31.5ksi

.2
AW_V2 = 2.93-in

Vall vwz = 164-kip

Tty yw2 = 62:%

Tyl vwz = 246-kip

Tt ywa = 19-%

rVW2 =57%
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Output - Check Design Shaft Punching Shear:

Vinax_PS2 = Tmax_v2

Vi = 2'[(0-4' Fy shaft) (tshaft Lvw2) |- ASI

V1nax_PS2

Iy PS2= "
- Vi

Output - Results Summary:
- Anchor Rods & Base Plate:

resultyp = max(r AR)

x

resultBPL = I‘y
'BPL

MaXjtilizationAR_BPL = max{results g, resultppy )

- SP on Left Side:

(‘tesp1
v vi1
It vi

resultgpy == V]

Ty H1

It H1

\ 'H1 )
v vwl
resu]tSP_weldl = % vwl

Tywl

resultgpap] *= Iy ps]

LSp] reqd = |[z+m:(3:in) +h] if Typel = "TSP"

resu]tAR =91-%

29
resultBPL =| 81 %
86

(64
20

resultSPl =7 [%
21
70
74 )

59
resultSP_weldl =| 8 |'%
42

resultshaftl =7%

"N/A" if Typel = "SP"

LSp1 check = |"™VA" if Typel = "SP"

if Typel = "TSP"

"OK" if Lgpy 2 Lgp) reqd

"NG" if Lgpy <Lgp] reqd

Max{ytilization sP1:= max{resultgpy, resultgp cidqsrestltghap)

LgPi reqd = 0'in

Vmax_PS

5 = 47.2:kip

Viyi12 = 287.1kip

Ty ps2 = 16:%

Maxytilization AR_BPL = 91'%

Lsp1_check = "OK"

Maxyygilization SP1 = 74 %
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- SP on Right Side:

Tesp2 )
(58
T
v V2 38
It v2 12
resultgpy ==| T'y2 resultgpy = | 26 |'%
v H2 N
) 55
t H2
= \70 J
\ TH2
t
v_Vw2 62
I‘CSU][SP—wc}dz = I.I_sz resu]tSP_wele =119 |'%
Vw2 Pl
res‘ﬂtshaftZ =1y, pg2 resultgy qo = 16-%
LSP2_reqd = |[z+ n-(3-in) + h] if Type2 = "TSP" LSP2_reqd = "N/A"-in
"N/A" if Type2 = "SP"
LSP2_check = "N/A" if Type2 = "Sp" LSPZ_check = "N/A"
if Type2 = "TSP"
"OK" if Lgpy 2 Lgp) reqd
"NG" if Lgpy <Lgpy reqd
Max ygilization_sp2 = max(resultgpy, resultgp yelqpresultgpafo) Maxtilization_sp2 = 70-%
Max_Utilization AR BPL = max(MaxUtﬂization AR BPL) Max_Utilization AR BPL =91.%
Max_UtilizationSP = maX(MaxUtiIization SPI’MaxUtilization SP2) Max_;UtilizationSP = _74-%
. o : tgp1 = 1.375-in} |tgpy = 0.750-in
Padd1 = Pmax_sP1 * Pbari Pagd1 = 39.2:kip I _ SE2 _
Padd2 = Pmax_sP2 * Pbar2 Paddz = 101.2:kip Lgp; = 33.00-i] [Lgp, = 14.00-i1
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g vertical VSi Job No.: 140008
' 1 ROCK UNCONFINED COMPRESSIVE STRENGTH BASE Date:  01/23/2014

I ON ALLOWABLE BEARING Calculated by: MER
B oxcoute & delive FOUNDATION DESIGN: PRINCIPLES AND PRACTICES
(2ND EDTION), BY DONALD CODUTO

Input
Carbonate rocks = description of rock or intermediate geomaterial
Lithified argillaeous rocks . . .
Avengceots rocks (see - Table 14.2: Description of Rock and Intermediate Geomaterial
Eine-aratncd Bmeous rocks Types for Use in Table 14.3 (O'Neill and Reese, 1999) - pg. 512)

Coarse-grained igneous and metamorphic rocks

RQD := 27% = rock quality designation
tonf _ .
q'y:= 6.0 = allowable end bearing
2
ft
SF:=3 = additional safety factor for undrained shear strength (cohesion)

Ij_qput - Table from "Foundation Design: Principles and Practices (2nd Edition)" by Donald Coduto: .
Table 14.3: Values of m and { for Equation 14.17 (O'Neill and Reese. 1999) - pg. 512

"Quality" T "A" "B" Cc" "D" "E"
"Excellent” 1 7 10 25 17 25
'Very Good" 0.1 3.5 5 7.5 8.5 12.5
"Good" 0.04 0.7 1 1.5 1.7 2.5
"Fair" 1:10-3 0.14 0.2 0.3 0.34 0.5
"Poor" 1104 0.04 0.05 0.08 0.09 0.13
"Very Poor" 0 7:10-3 0.01 0.015 0.017 0.025

Output - Unconfined Compressive Strength (USC) & Undrained Shear Strength:

Quality of Rock:= |i« 0 Quality of Rock = "Poor"
while i < rows(Tablepyp) ~ 1

if (TableRQD<o>)i > RQD

Quality of Rock « (TableRQD(IY)
1

i < rows(Tablegyp) — 1

Quality_of Rock <« "Not Found" otherwise

ie—i+1
Quality_of Rock

t:= Vlookup(Quality_of_Rock,Tablel 4 3 1)0 t = 0.0001
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Lookup(v,M, Description) := |sl « match(v,M<0>)0
s2 « match(Description, M) 0

Table
14—351 ,82)

m:= Lookup(Quality_of_Rock,Tablel 4 3,Descripti0n) m = (.1300

- Unconfined Compressive Strength - Equation 14.17:
q, = |0 if Quality_of Rock = "Very Poor" q, = 1757-psi
q

0.5
tO'5 + (m-to'5 + t)

otherwise

- Undrained Shear Strength (Cohesion):

§. = L Sy = 42.18-ksf

Ut SF
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* CAISSON - Pier Foundations Analysis and Design - Copyright Power Line Systems, Inc. 1993-2011 *
* *

4:52:09 PM Wednesday, January 22,

R R

CT (VZ5-156)
Revision 0

Project Title:
Project Notes:

Stratford,
140008.01,

Calculation Method: Full 8CD

*rx¥ixx T NPUT DATA
Pier Properties
Diameter Distance Concrete Steel
of Top of Pier Strength Yield
above Ground Strength
{(ft) (ft) (ksi) (ksi)
6.00 1.00 4.00 60.00
Soil Properties
Layer Type Thickness Depth at Top Density CcU KP PHI
of Layer
(£t) (£t) (lbs/£t*3) (psf) (deg)
1 Sand 9.00 0.00 100.0 1.000
2 Clay 6.00 9.00 170.0 42180.0
Design (Factored) Loads at Top of Pier
Moment Axial Shear Additional Safety
Load Load Factor Against
Soil Failure
(ft-k) (kips) (kips)
2271.1 28.6 32.50 1.54
*******RESULTS
TLANER YU309.44(210
|53 6 1 dox)
SEALS m.---.....-.----..-----j-..--...-.
"
b 0o0eps
847
1 MY
Wasdon
Ak e bau f; . 5 oA
//_/,,W////d// S.81(kp2
2, -1;}'//‘,/-". ” 4S4(koa
SHIAA s
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Calculated Pier Properties

Length Weight Pressure Pressure Total
Due To Due To End-Bearing
Axial Load Weight Pressure
(£ft) (kips) (psf) (psf) (psf)
13.000 55.135 1011.5 1950.0 2961.5
Ultimate Resisting Forces Along Pier
Type Distance of Top of Layer Thickness Density cu KP Force Arm
to Top of Pier
(ft) (ft) (1bs/ft*3) (pst) (kips) (ft)
Sand 1.00 9,00 100.0 1.000 72.90 7.00
Clay 10.00 1.49 170.0 42180.0 3025.81 10.75
Clay 11.49 151 170.0 42180.0 -3049.10 12.2%
Shear and Moments Along Pier
Distance below Shear Moment Shear Moment
Top of Pier (with Safety Factor) (with Safety Factor) (without Ssafety Factor) {without Safety Factor}
(ft) (kips) (ft-k) (kips) (£t-k)
0.00 50.6 4301.4 32.9 2793.1
1.30 50.5 4367.2 32.8 2835.9
2.60 48.3 4431.8 31.4 2877.8
3.90 43.0 4491.5 27.9 2916.6
5.20 34.7 4542.4 22.6 2949.6
6.50 23.4 4580.5 15.2 2974.3
7.80 9.0 4601.8 5.8 2988.2
9.10 -8.4 4602.5 =555 2988.7
10.40 -832.1 4417.9 -540.4 2868.8
11.70 -2632.0 1710.8 -1708.1 1110.9
13.00 -0.0 0.0 -0.0 0.0
Reinforcement and Capacity
Total Reinforcement Usable Usable
Reinforcement Area Axial Moment
Percent Capacity Capacity
(in*2) (kips) (£t-k)
0.58 23.61 28.6 3078.9

Us Standard Re-Bars (Select one of the following)

Quantity Name Area Diameter Spacing
(in~2) (in) (in)

119 #4 0.20 0.500 1.64
77 #5 0.31 0.625 2.53
54 #6 0.44 0.750 3.61
40 #7 0.60 0.875 4.87
30 #8 0.79 1.000 6.49
24 #9 1.00 1.128 8.12
19 #10 1.27 1.270 10.25
16 #11 1.56 1.410 12.17
11 #14 2,25 1.693 37471
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