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John Lawrence

Real Estate Consultant
95 Ryan Drive, Suite #1
Raynham, MA 02767
Phone: (781) 715-5532
jlawrence@clinellc.com

April 23,2012

William F. Smith, Jr., Town Manager
Granby Town Hall

15 North Granby Road

Granby CT 06035

Re: Notice of Exempt Modification — Existing Telecommunications Facility at 15 North
Granby Road Granby CT.

Dear Mr. Smith,

New Cingular Wireless PCS, LLC (“AT&T”) intends to replace telecommunications antennas
and associated equipment at an existing telecommunications tower, owned and operated by
AT&T.

A Notice of Exempt Modification has been filed with the Connecticut Siting Council as
required by Regulations of Connecticut State Agencies (“R.C.S.A.”) Section 16-50j-73. Please
accept this letter as notification to the Town of Granby under Section 16-50j-73 of construction
which constitutes an exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2).

The attached letter fully sets forth the AT&T proposal. However, if you have any questions or
require any further information on the plans for the site or the Siting Council’s procedures,
please contact John Lawrence at (781) 715-5532 or Linda Roberts, Executive Director of the
Connecticut Siting Council, at (860) 827-2935.

ECEIVE

Sincerely,

] (~

LY SEp 1820
John Lawrence
CONNECTICUT
st e Consultant SITING COUNCIL

Enclosure
CC: Honorable Robert Stein, Chairmen of the Connecticut Siting Council



P New Cingular Wireless
N PCS, LLC
= at&t

Your world. Delivered, 500 Enterprise Drive
§ Rocky Hill, Connecticut 06067

John Lawrence
Real Estate Consultant

CONNECT]CUT 95 Ryan Drive, Suite #1
STGCoNcL A

jlawrence(@clinellc.com

April 23, 2012

Honorable Robert Stein, Chairman,

and Members of the Connecticut Siting Council
Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Re: Notice of Exempt Modification — Existing Telecommunications Facility at 15 North
Granby Road Granby CT.

Dear Chairman Stein and Members of the Council:

New Cingular Wireless PCS, LLC (“AT&T”) intends to modify the existing
telecommunications antennas and associated equipment at an existing multicarrier
telecommunications tower at 15 North Granby Road, Granby . AT&T operates under licenses
issued by the Federal Communications Commission (“FCC”) to provide cellular and PCS
mobile telephone service in Hartford County, which includes the area to be served by AT&T’s
proposed installation.

In order to accommodate technological changes, implement Long Term Evolution (“LTE”)
capabilities, and enhance system performance in the State of Connecticut, New Cingular
Wireless PCS, LLC (“AT&T?”) plans to modify the equipment configurations at many of its
existing cell sites. LTE is a new high-performance air interface for cellular mobile
communications. It is designed to increase the capacity and speed of mobile telephone
networks.

Please accept this letter as notification to the Council, pursuant to R.C.S.A. Section 16-50j-73,

of construction which constitutes an exempt modification pursuant to R.C.S.A. Section 16-50j-
72(b)(2). In compliance with R.C.S.A. Section 16-50j-73, a copy of this letter is being sent to

the Town Manager William F. Smith, Jr.

Attached is a summary of the planned modifications, including power density calculations
reflecting the change in AT&T’s operations at the site. Also included is documentation of the
structural sufficiency of the tower to accommodate the revised antenna configuration.



Existing Facility

The Granby facility is located at 15 North Granby Road, Granby, CT
The facility is owned by TowerCo.
The existing facility consists of a 150 foot monopole tower. AT&T currently operates wireless

communications equipment at the facility and has six (6) antennas mounted at the tower
centerline height of 140 feet.

Statutory Considerations

The changes to the Granby tower facility do not constitute a modification as defined in
Connecticut General Statutes (“C.G.S.”) Section 16-50i(d) because the general physical
characteristics of the facility will not be significantly changed or altered. Rather, the planned
changes to the facility fall squarely within those activities explicitly provided for in R.C.S.A.
Section 16-50j-72(b)(2) because they will not result in any substantial adverse environmental
effect.

1. The height of the overall structure will be unaffected.

2, The proposed changes will not affect the property boundaries. All new
construction will take place inside the existing fenced compound.

3, The proposed additions will not increase the noise level at the existing facility
by six decibels or more.

4, LTE will utilize additional radio frequencies newly licensed by the FCC for
cellular mobile communications. However, the changes will not increase the
calculated “worst case” power density for the combined operations at the site to
a level at or above the applicable standard for uncontrolled environments as
calculated for a mixed frequency site.

For the foregoing reasons, New Cingular Wireless respectfully submits that the proposed
changes at the referenced site constitute exempt modifications under R.C.S.A Section §16-50j-
72(b)(2).

Respectfully yours,
77—

John Lawrence

Real Estate Consultant

Enclosures:
William F. Smith, Jr., Town Manager
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C Squared Systems, LLC
65 Dartmouth Drive, Unit A3

Auburn, NH 03032
ystems

support@csquaredsystems.com

Calculated Radio Frequency Emissions

CT1219 (Granby PD)
15 North Granby Road, Granby, CT 06035

April 24,2012
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to
the existing AT&T antenna arrays mounted on the monopole located at 15 North Granby Road in Granby, CT. The
coordinates of the tower are: 41° 57' 12.96"N, 72° 47' 37.32"W.

AT&T is proposing the following modifications:

1) Install three new panel antenna for LTE
2) Add 3 RRUs for LTE

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996,
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American
National Standards Institute (ANSI).

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected.
General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which
persons that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or
cannot exercise control over their exposure.

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm?). The
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum
Permissible Exposure (MPE)” in Attachment B of this report.

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts
from OET Bulletin 65 and defines the Maximum Exposure Limit.

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below
levels generally accepted as having the potential to cause adverse health effects.

CT1219 1 April 24,2012
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3. RF Exposure Prediction Methods

The emission field calculation results displayed in the following figures were generated using the following formula as
outlined in FCC bulletin OET 65:

1.6> x EIRP

2

Power Density =( ] x Off Beam Loss

Where:
EIRP = Effective Isotropic Radiated Power

2 2
R = Radial Distance = W

H = Horizontal Distance from antenna in meters
V = Vertical Distance from radiation center of antenna in meters
Ground reflection factor of 1.6

Off Beam Loss is determined by the selected antenna pattern’

These calculations assume that the antennas are operating at 100 percent capacity and power, and that all channels are
transmitting simultaneously. Obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into
account. The calculations assume even terrain in the area of study and do not take into account actual terrain elevations
which could attenuate the signal. As a result, the predicted signal levels reported below are much higher than the actual
signal levels will be from the finished modifications.

CT1219 2 April 24,2012
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4. Calculation Results

Table 1 below outlines the power density information for the site. Because the proposed AT&T antennas are directional in
nature, the majority of the RF power is focused out towards the horizon. As a result, there will be less RF power directed
below the antennas relative to the horizon, and consequently lower power density levels around the base of the tower.
Please refer to Attachment C for the vertical pattern of the proposed AT&T antennas. The calculated results for AT&T in
Table 1 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antennas.

Antenna| Operating Niiiribes ERP Per Powter
Carrier Height | Frequency Transmitter | Density Limit %MPE
(Feet) | Muz |2TTARS | (watts) (mw/cm?)
Pocket 100 2130 3 631 0.0681 1.0000 6.81%
Sprint 130 1962.5 11 420 0.0983 1.0000 9.83%
Nextel 150 851 9 100 0.0144 0.5673 2.54%
VoiceStream 120 1962.5 2 385 0.0192 1.0000 1.92%
Town 1 157.25 453 7 300 0.0305 0.3020 10.11%
Town 2 87.25 453 7 300 0.0992 0.3020 32.84%
AT&T UMTS 140 880 2 565 0.0021 0.5867 0.35%
AT&T UMTS 140 1900 2 875 0.0032 1.0000 0.32%
AT&T LTE 140 734 1 1615 0.0030 0.4893 0.61%
AT&T GSM 140 880 1 283 0.0005 0.5867 0.09%
AT&T GSM 140 1900 4 525 0.0039 1.0000 0.39%
Total 65.80%

Table 1: Carrier Information'?

! The existing CSC filing for Cingular should be removed and replaced with the updated AT&T technologies and values provided in Table 1.
The power density information for carriers other than AT&T was taken directly from the CSC database dated 1/10/2012. Please note that
%MPE values listed are rounded to two decimal points. The total %MPE listed is a summation of each unrounded contribution. Therefore,
summing each rounded value may not identically match the total value reflected in the table.

? In the case where antenna models are not uniform across all 3 sectors for the same frequency band, the antenna model with the highest gain
was used for the calculations to present a worse-case scenario.

CT1219 3 April 24,2012
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5. Conclusion

The above analysis verifies that emissions from the existing site will be below the maximum power density levels as
outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Even when using conservative methods, the cumulative power
density from the proposed transmit antennas at the existing facility is well below the limits for the general public. The
highest expected percent of Maximum Permissible Exposure at ground level is 65.8% of the FCC limit.

As noted previously, obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into account.
As a result, the predicted signal levels are more conservative (higher) than the actual signal levels will be from the finished
modifications.

6. Statement of Certification

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow
guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01.

April 24,2012
Date

Daniel L. Goulet
C Squared Systems, LLC

CT1219 4 April 24,2012
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Attachment A: References

OET Bulletin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology

ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 300 kHz to 100 GHz. [EEE-SA Standards Board

IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous
Electromagnetic Fields - RF and Microwave. IEEE-SA Standards Board

CT1219 5 April 24,2012
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposure’

Frequency Electric Field = Magnetic Field

Power Density (S) Averaging Time
&i‘?{% Strig%g:)(E) Strzr;g/;::)(E) (mW/cm?) IE)%, [H|? or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£%)* 6
30-300 61.4 0.163 1.0 6
300-1500 - - /300 6
1500-100,000 - - 5 6

(B) Limits for General Population/Uncontrolled Exposure*

Frequency Electric Field = Magnetic Field Powet Density (S) Averaging Time
Range Strength (E) Strength (E) (mW/cm?) IE? IHIZ or S, (btnntes)
(MHz) (V/m) (A/m) ’

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f%)* 30
30-300 27.5 0.073 0.2 30

300-1500 - - /1500 30

1500-100,000 - - 1.0 30

= frequency in MHz * Plane-wave equivalent power density

Table 2: FCC Limits for Maximum Permissible Exposure (MPE)

< Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or
she is made aware of the potential for exposure

* General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their
exposure

CT1219 6 April 24,2012
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Plane-wave Equivalent Power Density
1.000 T T T T G T T
= Clocupational/Controlled Exposure
- —-- (General Population/Uncontrofled Expasure
1001 o
10+ ]
bt 2|
14 B e gl P ey o e A
02}
01 1 L1 1 I [ | |
oa3 0.3 ‘I‘ 3 30 300 * 3,000 30,000 T 300,000
1.34 1,500 100,000
Frequency (MHz)
Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
CT1219 7 April 24,2012
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Attachment C: AT&T Antenna Data Sheets and Electrical Patterns

700 MHz e o
Manufacturer: Powerwave // ’
Model #:  P65-17-XLH-RR */
Frequency Band: 698-806 MHz ,/
Gain: 14.3 dBd . {
Vertical Beamwidth: 8.4° \
Horizontal Beamwidth:  70° \
Polarization: Dual Linear + 45° ,5,\‘\
SizeLx WxD: 96.0”x 12.0”x6.0” M ///
i ot L
850 MHz GSM . SN,
Manufacturer: Powerwave //’/ A N
Model #: P65-17-XLH-RR ¥
Frequency Band: 806-894 MHz //
Gain: 15.1 dBd .
Vertical Beamwidth:  8.4° \
Horizontal Beamwidth: 63° X
Polarization: Dual Linear +45° ,ﬂ;\.\ /w
SizeLx WxD: 96.0”x 12.0”x6.0” 1 v
o . ™
vl
1900 MHz GSM . S
Manufacturer: Commscope 3 L
Model #:  SBNH-1D6565C =/ N
Frequency Band: 1850-1990 MHz /
Gain: 15.9 dBd -
Vertical Beamwidth: 5.1° ‘
Horizontal Beamwidth: 57° \
Polarization:  + 45° H:‘\
SizeLxWxD: 964”x11.9°x7.1” i y

CT1219

April 24,2012
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Size L x W x D:

54.57x 1037 x 5.9

850 MHz UMTS e
/// g
Manufacturer: Kathrein-Scala ra
Model #: 80010121 "”/
Frequency Band: 824-896 MHz /
Gain: 11.5dBd -
Vertical Beamwidth: 14.5°
Horizontal Beamwidth:  86° \\
Polarization: +45° '5:\\
SizeLxWxD: 54.5”x10.3”x5.9” '\\ )
ot o e e
s
1900 MHz UMTS gl e LT RD)
Manufacturer: Kathrein-Scala ks // ’
Model #: 80010121 /"
Frequency Band:  1850-1990 MHz /
Gain: 14.3 dBd = (
Vertical Beamwidth: 6.6° \
Horizontal Beamwidth:  85° \
Polarization: +45° 150\ X

CT1219

April 24,2012



A vertical
-+ TowerCo PASS v prtyrd i
e (Shaft / Anchor Rods, 100% capacity)

September 7, 2012

Mr. Dwayne Lyerly Vertical Solutions, Inc.

TowerCo, LLC PO Box 579

5000 Valleystone Drive Holly Springs, NC 27540

Cary, NC 27519 (888) 321-6167

(919) 653-5713 operations@verticalsolutions-inc.com
Subject Rigorous Structural Analysis

Carrier Designation AT&T, Reconfiguration

Site Number: CT1219
Site Name: Granby PD

TowerCo Designation Site Number: CT2010
Site Name: Granby — N. Granby
Engineering Firm Designation Vertical Solutions Project: 121657, Revision 0
Site Data 15 North Granby Rd., Granby, Hartford County, CT 06035

Latitude: N41° 57' 12.90" +; Longitude: W072° 47' 37.40" +
Elevation: 243 ft+, Topography Category: 1;

Exposure Category: “C”; Structure Class II; Site Class “D”
150-ft Self Supporting Pole Structure (Monopole)

Dear Mr. Lyerly,

To your request, we present our 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-1996,
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures(industry standard) and the
2005 Connecticut Building Code (local building code) for:

e 80-mph fastest-mile basic wind speed
e  69-mph three-second gust with 1/2-in radial ice
e Earthquake design parameters and loading, per USGS Ground Motion Parameter Calculator and industry
standard, respectively, including:
o S,=0.235,S,=0.065

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.

M, ot

Michael L. Lassiter, S.E., P.E., CW.IL
Structural Engineer, Civil Engineer, Certified Weld Inspector
& President

CT PE License No.: 25064

\\““"“”””//,

Sincerely,

Matthew E. Reeves, E.I.

Structural Engineer in Training

N
Reviewed by: JHW o

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



150-ft Self Supporting Pole Structure
VSi Project 121657, Revision 0

September 7, 2012
TowerCo No. CT2010

Page 2 of 3
Table 1: Existing, Proposed and Reserved Appurtenance Configuration
?:gitl?:; Carrier Mount Equipment Coax Location®
3
. (9) Andrew DB844H90E-XY .
150.7 Sprint/Nextel (2) Beacon Lights 9 11/4 Inside
Low Profile (1) 10’ Dipole with 8 elements
Platform (1) 3’ Yagi with 6 elements 3) 12 :
150 Town of Granby (1) 18’ Omni (1)7/8 Inside
(1) 10’ Omni
(3) Powerwave P65-17-XLH-RR
(6) RRUS 11 (3) Fiber
138 AT&T Lg‘ggg‘r’gle (6) Powerwave 7770 Cables’ Inside
(6) Powerwave LGP21401 (12)11/4
(6) Powerwave LGP21903
126 Sprint/Nextel (12) ALP 9011 (12)15/8 | Inside
(Design) Low Profile
| Sprint/Nextel Platform
126 (Existing) (6) Andrew DB978H90EMS (6)15/8 Inside
115 T-Mobile Flush Mounts &) EMS(;;I}F?&X 8-02DP (6)15/8 Inside
100 Pocket Flush Mounts (3) Katherin 742 213 (6) 15/8 Inside
Communications
80 Unknown Standoff Arm -- -- --
1. Design loading was used in the analysis.
2. Inside (1) 3” Conduit.
3. See Sheet QP-P for coax layout.
Table 2: Tower Structure Results, Percent Capacity Utilized'
Elevation (ft) Shaft Result Connections Result
150 to 111.21 82 0.K. - -
111.21 to 76.85 100 0. K. - -
76.85 to 43.51 100 0. K. - -
43.511t00 100 0. K 100 0.K
1. Percent capacity utilization of 100% or less considered acceptable.
Table 3: Foundation Results, Percent Capacity Utilized
Component Design Capacity Analysis Req. Percent Utilized Result
Bearing (psf) 6000 3114 52 0. K.
Overturning (kip-ft) 3198 2723 85 0.K
Sliding (kip) 34 24 71 0.K
Structure (kip-ft) -3825 3446 90 0.K

2002 Production Drive, Apex, NC 27539

Ph: (888) 321-6167 Fax: (919) 321-1768

operations@verticalsolutions-inc.com




150-ft Self Supporting Pole Structure September 7, 2012
VSi Project 121657, Revision 0 TowerCo No. CT2010
Page 3 of 3

Attachments:
¢ Project History
Sheet QP-P, Coax configuration plan
Program input and output — wind
Tower improvement 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@verticalsolutions-inc.com
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(12) 1 1/4 EXISTING

(3) FIBER CABLES PROPOSED*

TO 138 FT (AT&T)
*INSIDE (1) 3" CONDUIT

(6) 1 5/8 EXISTING
TO 115 FT
(T-MOBILE)

(6) 1 5/8 EXISTING
TO 100 FT

(POCKET COMMUNICATIONS)

(9) 1 1/4 EXISTING
TO 150.7 FT
(SPRINT/NEXTEL)

A(INSIDE) = 532.6 SQ IN
A (COAX) = 122.55Q IN
FILL RATIO = 23.0%

(3) 1/2 EXISTING
(1) 7/8 EXISTING

TO 150 FT

(TOWN OF GRANBY)

(12)1 5/8 DESIGN
TO 126 FT
(SPRINT/NEXTEL)

COAX CONFIGURATION PLAN -100 FT

SCALE: 1-1/2" = 1'-0"

PROJECT INFORMATION:

GRANBY-N. GRANBY
CT2010

15 NORTH GRANBY ROAD
GRANBY, CT 06035
(HARTFORD COUNTY)

PLANS PREPARED FOR:

5000 Valleystone Drive
3 Cary, NC 27519
+ TowerCo 4, (919) 469-5559

(@) 9-6-12 [PSAR
REV DATE: Issued For: Fax (919) 469-5530
DRAWN BY: ME CHECKED BY: HW
I 2 R I £en 2 J PLANS PREPARED BY:

2002 Production Drive
Apex, NC 27539
Office: (888) 321-6167
Fax: (919) 321-1768

SHEET NUMBER:

QP-P

REVISION:

vertical
0 solutions
VSl #:121657
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0.33390.3465
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31 .670@.8500 ?9.850d 29.44727.9500
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32.5700
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37.7556.2550 36.4120|

0.50 6.51
12
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0.5258.3750 |0.3750
36.2555.1900 35.1900)

12
16.50
12
0.4746
37.7550
40.8540

13
26.00
12
0.4904
40.8540
44.5000

Section

Length (ft)

Number of Sides

Thickness (in)

Socket Length (ft) |
| Top Dia (in) ‘

Bot Dia (in)

DESIGNED APPURTENANCE LOADING

mOnmn onEn
e LLI } E} _J [ TYPE [ ELEVATION | TYPE [ ELEVATION |
150. ; '.»! il 5 & 110" Omni (Town of Granby) 1575 ~ |(2) Powerwave LGP21903 (Shielded) | 138
J L.JJ ‘J & U [l ’-J 18' Omni (Town of Granby) 157.5 927,,, - i
13 Yagi with 6 elements (Town of 155 | PiROD 13' Low Profile Platform (ATT) | 138
I Granby) L : Powerwave P65-17-XLH-RR (ATT) 138
= il 10' Dipole with 8 elements (Town of | 155 ‘ngerwave P65-17-XLH-RR (ATT) ﬁ S
‘ ‘[J { H Llu \Granby | Powerwave PE5-17-XLH-RR (ATT) 138
& [ a2 s (3) DB844HZ0E-XY w/Mount Pipe 150.67 (2) RRU-11 (ATT) 138
T'TTF ! !
ORI 070 \Sprinh ______ L @RrRRUAT AT 18
L [Tl R -
= (3) DBB44HOOE-XY wiMount Pipe | 150.67 .:)sl':n'ci)r'no013 Low Profiie Platform 128
(Sprint) it s S ===
PIROD 13' Low Profile Platform 150 () ALP 011 (Sprint |126
(Sprint) (4)ALPOO11 (Spriny 1126 B
@7mooo e [1ws  [(9ALPOI (Seriny {126
|(2) 7770.00 (ATT) 1138 ) ] (ﬁ_}?&g—&g)mDP w/Mount Pipe 1115
Atk (2) 7770.00 (ATT) 138 .
J‘J (2) Powerwave LGP21401 (Shielded) 138 |TMA(TMoBliey. - |18
I (ATT) | TMA (T-Mobile) _ ,, 15
3 11121 o |(2) Powerwave LGP21401 (Shielded) |138 | IMA(T-Mobile) s
L& wm " RR6518:02DP w/Mount Pipe 115
2 ‘ (2) Powerwave LGP21401 (Shielded) | 138 | (T-Mobile) |
| (ATT) B | | RR65-18-02DP w/Mount Pipe 115
‘ (2) Powerwave LGP21903 (Shielded) | 138 | (T-Mobile) o
a1 (ATT) ) | | Kathrein 742-213 w/MP (Pocket) 100 -
~ (2) Powerwave LGP21903 (Shielded) | 138 Kathrein 742-213 wiMP (Pocket) 100
(ATT) | Kathrein 742-213 wIMP (Pocket) 1100
b il ‘Standoff Arm - 80
i 18
w0on i MATERIAL STRENGTH
S ikii [ GRADE | Fy | Fu | GRADE | Fy [ Fu
° A572-65 66 ksi 80 ksi A572-50 50 ksi 65 ksi
° | o : — ; S
Qe |
wn
<L LR tly TOWER DESIGN NOTES
43| 1. Tower is located in Hartford County, Connecticut.
w —1 1691, Tt 2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
& w 3. Tower is also designed for a 69 mph basic wind with 0.50 in ice.
§ P 4. Deflections are based upon a 50 mph wind.
|~ | B95ft (L 5. TOWER RATING: 100.2%
° (i
8 @
& ©
5
<
48.5 ft i
L~
o
w | 4351
©
Q (2]
2 o
. 370f
= it
AXIAL
:”_ 35K
8 ‘ |
& SHEAR MOMENT
5 i
2 SH0 20K |y v 2107 Kip-ft
TORQUE 0 kip-ft
69 mph WIND - 0.5000 in ICE
AXIAL
i 29 K
SHEAR MOMENT
24 K R Y 2459 kip-ft
L 0.0ft
a TORQUE 1 kip-ft
REACTIONS - 80 mph WIND
3
o =

TowerCo > CT2010-ERP
%ﬁ Towel‘C ) 5000 Valley Stone Drive Z :_"i“f ENG-xxxxx (100%) » )
Cary, NC 27519  [°" TowerCo  O@wmbymgr AP
Phone: (919) 469-5559  |°°%° TIA/EIA-222-F  De'¢:09/05/12  S%@° NTS
FAX: (91 9) 469-5530 Path; L12012\1657 Granby.n.Granby CT\Task 1\WWodelsunxTower\CT2010-ERP erl Bwg No. E-1




t T Job Page
nxiower CT2010-ERP 10f13
TowerCo Project DA
5000 Valley Stone Drive ENG-xxxxx (100%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530

Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in Hartford County, Connecticut.
Basic wind speed of 80 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 69 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, feedline supports, and appurtenance mounts are not considered.

Options

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

V' Use Code Stress Ratios

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

Distribute Leg Loads As Uniform
Assume Legs Pinned
V' 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.

2.2 2 <2

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules
Calculate Redundant Bracing Forces
Ignore Redundant Members in FEA
SR Leg Bolts Resist Compression
All Leg Panels Have Same Allowable
Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check

V' Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles
V' Leg Bolts Are At Top Of Section SR Members Have Cut Ends Include Shear-Torsion Interaction
V' Secondary Horizontal Braces Leg Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) V' Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add IBC .6D+W Combination
Tapered Pole Section Geometry
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
S ft St Sides in in in in
L1 150.00-111.21 38.79 3.57 12 17.5000 24.5800 0.1875 0.7500 AS572-65
(65 ksi)
L2 111.21-90.00 2478 0.00 12 23.5533 27.9500 0.2500 1.0000 A572-65
(65 ksi)
L3 90.00-89.50 0.50 0.00 12 27.9500 29.4470 0.3465 1.3859 A572-50
(50 ksi)
L4 89.50-81.15 8.35 0.00 12 29.4470 31.0650 0.3339 1.3355 A572-50
(50 ksi)
L5 81.15-76.85 429 0.00 12 29.8500 31.0650 0.3125 1.2500 AS572-65
(65 ksi)
L6 76.85-69.50 735 0.00 12 29.8500 31.0700 0.3125 1.2500 AS572-65



t T Job Page
nxiower CT2010-ERP 20f13
TowerCo Project . Date
5000 Valley Stone Drive ENG-xxxxx (100%) 10:37:12 09/05/12
Ca)y, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter ~ Diameter  Thickness Radlius
St Sides in in in in
(65 ksi)
L7 69.50-69.00 0.50 0.00 12 31.0700 32.5700 0.4343 1.7373 A572-50
(50 ksi)
L8 69.00-48.49 20.51 0.00 12 32.5700 36.4120 0.4252 1.7007 A572-50
(50 ksi)
L9 48.49-43.51 498 0.00 12 35.1900 36.4120 0.3750 1.5000 A572-65
(65 ksi)
L10 43.51-37.00 6.51 0.00 12 35.1900 36.2550 0.3750 1.5000 A572-65
(65 ksi)
L11 37.00-36.50 0.50 0.00 12 36.2550 37.7550 0.5258 2.1034 A572-50
(50 ksi)
L12 36.50-20.00 16.50 0.00 12 37.7550 40.8540 0.4746 1.8982 AS572-50
(50 ksi)
L13 20.00-0.00 20.00 12 40.8540 44.5000 0.4904 1.9616 A572-50
(50 ksi)
Tapered Pole Properties
Section  Tip Dia. Area I r C c J 10 w w/t
in in’ in’ in in in’ in’ in’ in
L1 18.1173 10.4524 399.8733 6.1979 9.0650 44.1118 810.2518 5.1444 4.1875 22.333
25.4471 14.7270  1118.4383 8.7325 12.7324 87.8416  2266.2592 7.2482 6.0849 32.453
L2 25.0399 18.7591 1300.2687 8.3426 12.2006 106.5742  2634.6969 9.2327 5.6423 22.569
28.9360 22.2985  2183.8416 9.9166 14.4781 150.8376  4425.0552  10.9746 6.8206 27.282
L3 28.9360 30.7959  2995.0727 9.8821 14.4781 206.8692  6068.8292  15.1568 6.5620 18.939
30.4858 324660  3509.2653  10.4180 15.2535 230.0623  7110.7228  15.9788 6.9632 20.097
L4 30.4858 312993  3386.0899  10.4225 15.2535 221.9871 6861.1361 15.4046 6.9970 20.957
32.1609 33.0388  3982.6064  11.0017 16.0917 247.4949  8069.8404  16.2607 7.4306 22.255
LS 30.9030 29.7221  3309.8861 10.5744 15.4623 214.0617 6706.7266  14.6283 7.1623 22919
32.1609 30.9447  3735.3657  11.0094 16.0917 232.1304  7568.8636  15.2300 7.4879 23.961
L6 30.9030 29.7221  3309.8861 10.5744 15.4623 214.0617 = 6706.7266  14.6283 7.1623 22919
32.1660 30.9497  3737.1880  11.0112 16.0943 232.2063  7572.5560  15.2325 7.4893 23.966
L7 32.1660 42.8450 5132.6414  10.9676 16.0943 3189113 10400.1231  21.0870 7.1628 16.492
33.7189 44,9428  5924.0791 11.5046 16.8713 351.1344 12003.7904  22.1195 7.5648 17.417
L8 33.7189 44,0095  5804.3623 11.5078 16.8713 344.0385 11761.2116  21.6602 7.5893 17.849
37.6965 49.2696 81442662  12.8833 18.8614 431.7951 16502.4914  24.2490 8.6189 20.271
L9 36.4314 42.0391  6503.8765  12.4638 18.2284 356.7987 13178.6171  20.6904 8.4259 22.469
37.6965 43.5147  7213.0506  12.9012 18.8614 382.4236 14615.5961  21.4166 8.7534 23.342
L10 36.4314 42.0391  6503.8765  12.4638 18.2284 356.7987 13178.6171  20.6904 8.4259 22.469
37.5339 433251 7119.1869  12.8450 18.7801 379.0816 144254027  21.3233 8.7113 23.23
L1l 37.5339 60.4978  9857.5948  12.7910 18.7801 524.8960 19974.1597  29.7752 8.3071 15.797
39.0869 63.0377 11151.9874  13.3280 19.5571 570.2273  22596.9500  31.0252 8.7091 16.562
L12 39.0869 56.9675 101059038  13.3464 19.5571 516.7386 20477.3009  28.0377 8.8465 18.642
422952 61.7030  12841.4168  14.4558 21.1624 606.8042 26020.1920  30.3683 9.6771 20.392
L13 42.2952 63.7365 132542233 14.4502 21.1624 626.3109 26856.6499  31.3692 9.6346 19.647
46.0698 69.4938 17180.1457  15.7554 23.0510 745.3102 34811.6330  34.2027 10.6118 21.639
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
St S in in in
LI 1 1 1
150.00-111.21

L2




Job Page
tnxTower CT2010-ERP 30f 13
n Project . Date
5000 Valley Stone Drive ENG-xxxxx (1 00 A)) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
St P in in in
111.21-90.00
L3 90.00-89.50 1 1 1
L4 89.50-81.15 1 1 1
LS 81.15-76.85 1 1 1
L6 76.85-69.50 1 1 1
L7 69.50-69.00 1 1 1
L8 69.00-48.49 1 1 1
L9 48.49-43.51 1 1 1
L10 1 1 1
43.51-37.00
L1l 1 1 1
37.00-36.50
L12 1 1 1
36.50-20.00
L13 20.00-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total C.A. Weight
or  Shield Type Number
Leg J R Kif

LDF6-50A (1-1/4 c No Inside Pole 150.00 - 0.00 9 No Ice 0.00 0.00
FOAM) 1/2" Ice 0.00 0.00
(Sprint)

LDF4P-50A (1/2 FOAM) C No Inside Pole 150.00 - 0.00 3 No Ice 0.00 0.00

(Town of Granby) 172" Ice 0.00 0.00

LDF5-50A (7/8 FOAM) C No Inside Pole 150.00 - 0.00 1 No Ice 0.00 0.00

(Town of Granby) 172" Ice 0.00 0.00

* %k %k

LDF6-50A (1-1/4 C No Inside Pole 138.00 - 0.00 12 No Ice 0.00 0.00
FOAM) 1/2" Ice 0.00 0.00
(AT&T)

* %k

LDF7-50A (1-5/8 C No Inside Pole 126.00 - 0.00 12 No Ice 0.00 0.00
FOAM) 1/2" Ice 0.00 0.00
(Sprint)

* %k %k

LDF7-50A (1-5/8 C No Inside Pole 115.00 - 0.00 6 No Ice 0.00 0.00

FOAM) 1/2" Ice 0.00 0.00
(T-Mobile)
* k%

LDF7-50A (1-5/8 C No Inside Pole 100.00 - 0.00 6 No Ice 0.00 0.00
FOAM) 1/2" Ice 0.00 0.00
(Pocket)

%k ok ok ok okok k
Fiber Cables C No Inside Pole 138.00 - 0.00 3 No Ice 0.00 0.00
(AT&T) 1/2" Ice 0.00 0.00
3" Conduit C No Inside Pole 138.00 - 0.00 1 No Ice 0.00 0.00
(AT&T) 1/2" Ice 0.00 0.00

Feed Line/Linear Appurtenances Section Areas
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TowerCo Project \ Date
5000 Valley Stone Drive ENG-xxxxx (100%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530
Tower Tower Face Ar Ap C.A, C.A, Weight
Section Elevation In Face Out Face
S F Y Vi Vi K
L1 150.00-111.21 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.67
L2 111.21-90.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.70
L3 90.00-89.50 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.02
L4 89.50-81.15 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
c 0.000 0.000 0.000 0.000 0.30
L5 81.15-76.85 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.15
L6 76.85-69.50 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.26
L7 69.50-69.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.02
L8 69.00-48.49 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.73
L9 48.49-43.51 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.18
L10 43.51-37.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.23
L11 37.00-36.50 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.02
L12 36.50-20.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.58
L13 20.00-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.71
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ag A C.A, C.A, Weight
Section Elevation or Thickness In Face Out Face
- S Leg in /e Vs i i K
L1 150.00-111.21 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.67
L2 111.21-90.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.70
L3 90.00-89.50 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.02
L4 89.50-81.15 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.30
LS 81.15-76.85 A 0.500 0.000 0.000 0.000 0.000 0.00
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5000 Valley Stone Drive ENG-xxxxx (100%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530
Tower Tower Face Ice Ag Ar CiA, C.A, Weight
Section Elevation or Thickness In Face Out Face
S Leg in S S S S K
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.15
L6 76.85-69.50 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.26
L7 69.50-69.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.02
L8 69.00-48.49 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.73
L9 48.49-43.51 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.18
L10 43.51-37.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.23
L1l 37.00-36.50 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.02
L12 36.50-20.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.58
LI13 20.00-0.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.71
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement C.A, C.A, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
f . f Vi V& K
St
St
(3) DB844H90E-XY A From Face 4.00 0.0000 150.67 No Ice 3.58 5.40 0.04
w/Mount Pipe 0.00 12" Ice 4.20 6.49 0.08
(Sprint) 0.00
(3) DB844H90E-XY B From Face 4.00 0.0000 150.67 No Ice 3.58 5.40 0.04
w/Mount Pipe 0.00 12" Ice 4.20 6.49 0.08
(Sprint) 0.00
(3) DB844H90E-XY C From Face 4.00 0.0000 150.67 No Ice 3.58 5.40 0.04
w/Mount Pipe 0.00 1/2" Ice 420 6.49 0.08
(Sprint) 0.00
PiROD 13' Low Profile C None 0.0000 150.00 No Ice 15.70 15.70 1.30
Platform 1/2" Ice 20.10 20.10 1.76
(Sprint)
*%
3' Yagi with 6 elements A None 0.0000 155.00 No Ice 2.08 2.08 0.03
(Town of Granby) 12" Ice 3.79 3.79 0.05
10" Dipole with 8 elements B None 0.0000 155.00 No Ice 3.39 3.39 0.03
(Town of Granby) 172" Ice 4.55 4.55 0.05
10' Omni B None 0.0000 157.50 No Ice 3.00 3.00 0.02
(Town of Granby) 1/2" Ice 4.03 4.03 0.04
18' Omni c None 0.0000 157.50 No Ice 5.40 5.40 0.05
(Town of Granby) 172" Ice 7.23 7.23 0.09
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e ENG-xxxxx (100%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo
FAX: (919) 469-5530 MER
Description Face Offset Offsets: Azimuth Placement C.A. C.A, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° Ji 17 s K
S
St
* %k
(2) 7770.00 A From Face 4.00 0.0000 138.00 No Ice 5.88 2.93 0.04
(AT&T) 0.00 1/2" Ice 6.31 3.27 0.07
0.00
(2) 7770.00 B From Face 4.00 0.0000 138.00 No Ice 5.88 2.93 0.04
(AT&T) 0.00 1/2" Ice 6.31 3.27 0.07
0.00
(2) 7770.00 C From Face 4.00 0.0000 138.00 No Ice 5.88 2.93 0.04
(AT&T) 0.00 12" Ice 6.31 3.27 0.07
0.00
(2) Powerwave LGP21401 A From Face 4.00 0.0000 138.00 No Ice 0.00 0.23 0.01
(Shielded) 0.00 1/2" Ice 0.00 0.31 0.02
(AT&T) 0.00
(2) Powerwave LGP21401 B From Face 4.00 0.0000 138.00 No Ice 0.00 0.23 0.01
(Shielded) 0.00 1/2" Ice 0.00 0.31 0.02
(AT&T) 0.00
(2) Powerwave LGP21401 C From Face 4.00 0.0000 138.00 No Ice 0.00 0.23 0.01
(Shielded) 0.00 1/2" Ice 0.00 0.31 0.02
(AT&T) 0.00
(2) Powerwave LGP21903 A From Face 4.00 0.0000 138.00 No Ice 0.00 0.27 0.01
(Shielded) 0.00 12" Ice 0.00 0.34 0.01
(AT&T) 0.00
(2) Powerwave LGP21903 B From Face 4.00 0.0000 138.00 No Ice 0.00 0.27 0.01
(Shielded) 0.00 1/2" Ice 0.00 0.34 0.01
(AT&T) 0.00
(2) Powerwave LGP21903 C From Face 4.00 0.0000 138.00 No Ice 0.00 0.27 0.01
(Shielded) 0.00 172" Ice 0.00 0.34 0.01
(AT&T) 0.00
PiROD 13' Low Profile C None 0.0000 138.00 No Ice 15.70 15.70 1.30
Platform : 1/2" Ice 20.10 20.10 1.76
(AT&T)
*okk
PiROD 13' Low Profile C None 0.0000 126.00 No Ice 15.70 15.70 1.30
Platform 12" Ice 20.10 20.10 1.76
(Sprint)
(4) ALP 9011 A From Face 4.00 0.0000 126.00 No Ice 4.60 4.60 0.02
(Sprint) 0.00 1/2" Ice 5.20 5.20 0.04
0.00
(4) ALP 9011 B From Face 4.00 0.0000 126.00 No Ice 4.60 4.60 0.02
(Sprint) 0.00 1/2" Ice 5.20 5.20 0.04
0.00
(4) ALP 9011 C From Face 4.00 0.0000 126.00 No Ice 4.60 4.60 0.02
(Sprint) 0.00 172" Ice 5.20 5.20 0.04
0.00
*%k
RR65-18-02DP w/Mount A From Face 0.50 0.0000 115.00 No Ice 4.91 3.64 0.04
Pipe 0.00 12" Ice 5.57 4.70 0.08
(T-Mobile) 0.00
RR65-18-02DP w/Mount B From Face 0.50 0.0000 115.00 No Ice 491 3.64 0.04
Pipe 0.00 12" Ice 5.57 4.70 0.08
(T-Mobile) 0.00
RR65-18-02DP w/Mount C From Face 0.50 0.0000 115.00 No Ice 491 3.64 0.04
Pipe 0.00 1/2" Ice 5.57 4.70 0.08
(T-Mobile) 0.00
TMA A From Face 0.50 0.0000 115.00 No Ice 0.93 0.47 0.02
(T-Mobile) 0.00 172" Ice 1.07 0.57 0.03

0.00
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TowerCo Project , Date
5000 Valley Stone Drive ENG-xxxxx (1 00 A)) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530
Description Face Offset Offsets: Azimuth Placement C.A, CuAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji ° St N s K
Ji
Ji
TMA B From Face 0.50 0.0000 115.00 No Ice 0.93 0.47 0.02
(T-Mobile) 0.00 1/2" Ice 1.07 0.57 0.03
0.00
TMA C From Face 0.50 0.0000 115.00 No Ice 0.93 0.47 0.02
(T-Mobile) 0.00 1/2" Ice 1.07 0.57 0.03
0.00
%k %k
Kathrein 742-213 w/MP A From Face 0.50 0.0000 100.00 No Ice 5.32 4.88 0.06
(Pocket) 0.00 1/2" Ice 5.84 6.07 0.11
0.00
Kathrein 742-213 w/MP B From Face 0.50 0.0000 100.00 No Ice 5.32 4.88 0.06
(Pocket) 0.00 1/2" Ice 5.84 6.07 0.11
0.00
Kathrein 742-213 w/MP C From Face 0.50 0.0000 100.00 No Ice 5.32 4.88 0.06
(Pocket) 0.00 172" Ice 5.84 6.07 0.11
0.00
3k %k ok ok ok ok ok ok sk ok
Powerwave P65-17-XLH-RR A From Face 4.00 0.0000 138.00 No Ice 11.47 6.80 0.07
(AT&T) 0.00 1/2" Ice 12.08 7.38 0.13
0.00
Powerwave P65-17-XLH-RR B From Face 4.00 0.0000 138.00 No Ice 11.47 6.80 0.07
(AT&T) 0.00 12" Ice 12.08 7.38 0.13
0.00
Powerwave P65-17-XLH-RR C From Face 4.00 0.0000 138.00 No Ice 11.47 6.80 0.07
(AT&T) 0.00 1/2" Ice 12.08 7.38 0.13
0.00
(2) RRU-11 A From Face 4.00 0.0000 138.00 No Ice 2.99 1.25 0.05
(AT&T) 0.00 172" Ice 3.23 1.41 0.07
0.00
(2) RRU-11 B From Face 4.00 0.0000 138.00 No Ice 2.99 1.25 0.05
(AT&T) 0.00 1/2" Ice 3.23 1.41 0.07
0.00
(2) RRU-11 C From Face 4.00 0.0000 138.00 No Ice 2.99 1.25 0.05
(AT&T) 0.00 12" Ice 3.23 1.41 0.07
0.00
% 3k ok ok ok ok ok ok ok ok ok
sk ok ok ok ok ok ok ok ok
Standoff Arm A From Face 3.00 0.0000 80.00 No Ice 3.21 3.21
0.00 12" Ice 4.15 4.15
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
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Project Date
TowerCo o .
5000 Valley Stone Drive ENG-xxxxx (100%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530
Comb. Description
No.
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+Ice+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+Ice+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
Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-ft
L1 150-111.214 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -11.01 0.00 0.00
Max. Mx 11 -6.29 286.14 0.01
Max. My 2 -6.29 0.01 286.14
Max. Vy 11 -13.33 286.14 0.01
Max. Vx 2 -13.33 0.01 286.14
Max. Torque 16 -0.00
L2 111.214-90 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -14.41 0.00 0.00
Max. Mx 11 -9.32 648.51 0.01
Max. My 2 -9.32 0.02 648.51
Max. Vy 11 -16.03 648.51 0.01
Max. Vx 2 -16.03 0.02 648.51
Max. Torque 3 -0.00
L3 90 - 89.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -14.49 0.00 0.00
Max. Mx 11 -9.41 656.53 0.01
Max. My 2 -9.41 0.03 656.53
Max. Vy 11 -16.07 656.53 0.01
Max. Vx 2 -16.07 0.03 656.53
Max. Torque 3 -0.00
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5000 Valley Stone Drive ENG-xxxxx (100%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo
FAX: (919) 469-5530 MER
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-ft
L4 89.5-81.1458 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -15.86 0.00 0.00
Max. Mx 11 -10.68 794.11 0.02
Max. My 2 -10.68 0.03 794.11
Max. Vy 11 -16.87 794.11 0.02
Max. Vx 2 -16.87 0.03 794.11
Max. Torque 3 -0.00
L5 81.1458 - Pole Max Tension 1 0.00 0.00 0.00
76.8516
Max. Compression 14 -16.66 0.46 0.27
Max. Mx 11 -11.42 868.12 0.21
Max. My 2 -11.42 0.37 867.96
Max. Vy 11 -17.38 868.12 0.21
Max. Vx 2 -17.38 0.37 867.96
Max. Torque 9 -0.50
L6 76.8516 - 69.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -17.83 0.46 0.27
Max. Mx 11 -12.57 998.11 0.22
Max. My 2 -12.57 0.37 997.94
Max. Vy 11 -18.00 998.11 0.22
Max. Vx 2 -18.00 0.37 997.94
Max. Torque 9 -0.50
L7 69.5 - 69 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -17.93 0.46 0.27
Max. Mx 11 -12.67 1007.11 0.22
Max. My 2 -12.67 0.37 1006.95
Max. Vy 11 -18.04 1007.11 0.22
Max. Vx 2 -18.04 0.37 1006.95
Max. Torque 9 -0.50
L8 69 - 48.487 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -22.36 0.46 0.27
Max. Mx 11 -16.88 1396.56 0.22
Max. My 2 -16.88 0.38 1396.40
Max. Vy 11 -19.96 1396.56 0.22
Max. Vx 2 -19.96 0.38 1396.40
Max. Torque 9 -0.50
L9 48.487 - Pole Max Tension 1 0.00 0.00 0.00
43.5104
Max. Compression 14 -23.37 0.46 0.27
Max. Mx 11 -17.87 1496.86 0.22
Max. My 2 -17.87 0.38 1496.70
Max. Vy 11 -20.37 1496.86 0.22
Max. Vx 2 -20.37 0.38 1496.70
Max. Torque 9 -0.50
L10 43.5104 - 37 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -24.70 0.46 0.27
Max. Mx 11 -19.18 1630.99 0.22
Max. My 2 -19.18 0.38 1630.83
Max. Vy 11 -20.86 1630.99 0.22
Max. Vx 2 -20.86 0.38 1630.83
Max. Torque 9 -0.50
L1l 37-36.5 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -24.83 0.46 0.27
Max. Mx 11 -19.31 1641.42 0.22
Max. My 2 -19.31 0.38 1641.26
Max. Vy 11 -20.89 1641.42 0.22
Max. Vx 2 -20.89 0.38 1641.26
Max. Torque 9 -0.50
LI12 36.5-20 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -29.16 0.46 0.27

Max. Mx 11 -23.47 1997.09 0.22
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5000 Valley Stone Drive ENG-xxxxx (1 00 A)) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo
FAX: (919) 469-5530 MER
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. My 2 -23.47 0.39 1996.92
Max. Vy 11 -22.24 1997.09 0.22
Max. Vx 2 -22.24 0.39 1996.92
Max. Torque 9 -0.50
L13 20-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -34.94 0.46 0.27
Max. Mx 11 -29.04 2458.47 0.22
Max. My 2 -29.04 0.39 2458.31
Max. Vy 11 -23.93 2458.47 0.22
Max. Vx 2 -23.93 0.39 2458.31
Max. Torque 9 -0.50

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
fi in Comb. ° °

L1 150-111.214 48.982 36 3.0958 0.0008
L2 114.784 - 90 27.551 36 2.5378 0.0008
L3 90 - 89.5 16.007 37 1.8426 0.0008
L4 89.5-81.1458 15.815 37 1.8322 0.0008
L5 81.1458 - 76.8516 12.769 37 1.6485 0.0008
L6 76.8516 - 69.5 11.338 37 1.5352 0.0007
L7 69.5 - 69 9.142 37 1.3176 0.0005
L8 69 - 48.487 9.005 37 1.3082 0.0005
L9 48.487-43.5104 4238 37 0.9121 0.0003
L10 43.5104 - 37 3.348 37 0.7949 0.0003
L1l 37-36.5 2.378 37 0.6281 0.0002
L12 36.5-20 2313 37 0.6199 0.0002
L13 20-0 0.680 37 0.3274 0.0001

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb. in ° ° St
157.50 10" Omni 36 48.982 3.0958 0.0008 36967
155.00 3' Yagi with 6 elements 36 48.982 3.0958 0.0008 36967
150.67 (3) DB844H90E-XY w/Mount Pipe 36 48.982 3.0958 0.0008 36967
150.00 PiROD 13' Low Profile Platform 36 48.982 3.0958 0.0008 36967
138.00 (2) 7770.00 36 41.322 2.9603 0.0008 6160
126.00 PiROD 13' Low Profile Platform 36 33.943 2.7817 0.0008 3079
115.00 RR65-18-02DP w/Mount Pipe 36 27.668 2.5434 0.0008 2121
100.00 Kathrein 742-213 w/MP 37 20.200 2.1025 0.0008 1893
80.00 Standoff Arm 37 12.378 1.6206 0.0007 2289

Maximum Tower Deflections - Design Wind
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e Sonca e ENG-xxxxx (100%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. il 2
L1 150-111.214 124.685 11 7.8864 0.0020
L2 114.784 - 90 70.212 11 6.4677 0.0019
L3 90-89.5 40.824 11 4.6986 0.0019
L4 89.5-81.1458 40.334 11 4.6722 0.0019
L5 81.1458 - 76.8516 32575 11 4.2041 0.0019
L6 76.8516 - 69.5 28.927 11 3.9156 0.0017
L7 69.5 - 69 23.327 11 3.3615 0.0014
L8 69 - 48.487 22.977 11 3.3375 0.0014
L9 48.487-43.5104 10.817 11 2.3278 0.0008
L10 43.5104 - 37 8.548 11 2.0289 0.0007
L1l 37-36.5 6.072 11 1.6035 0.0005
L12 36.5-20 5.905 11 1.5826 0.0005
L13 20-0 1.736 12 0.8360 0.0002
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb. in ° ° Sfi
157.50 10' Omni 11 124.685 7.8864 0.0020 14975
155.00 3' Yagi with 6 elements 11 124.685 7.8864 0.0020 14975
150.67 (3) DB844H90E-XY w/Mount Pipe 11 124.685 7.8864 0.0020 14975
150.00 PiROD 13' Low Profile Platform 11 124.685 7.8864 0.0020 14975
138.00 (2) 7770.00 11 105.220 7.5421 0.0020 2493
126.00 PiROD 13' Low Profile Platform 11 86.468 7.0881 0.0020 1243
115.00 RR65-18-02DP w/Mount Pipe 11 70.510 6.4820 0.0019 853
100.00 Kathrein 742-213 w/MP 11 51.505 5.3602 0.0019 756
80.00 Standoff Arm 11 31.577 4.1332 0.0019 907
Compression Checks
Pole Design Data
Section Elevation Size L Fih Ky F, A Actual Allow. Ratio
No. P Pa P
St St S ksi in’ K K P,
L1 150 - 111.214 (1) TP24.58x17.5x0.1875 38.79 0.00 0.0 38.011 14.3335 -6.29 544.83 0.012
L2 111.214 -90 (2) TP27.95%23.5533x0.25 24.78 0.00 0.0 39.000 22.2985 -9.32 869.64 0.011
H1-3 (1.33 CR) -2
L3 90 - 89.5(3) TP29.447x27.95x0.3465 0.50 0.00 0.0 30.000 30.7959 -9.34 923.88 0.010
L4 89.5 - 81.1458 (4) TP31.065x29.447x0.3339 8.35 0.00 0.0 30.000 33.0388 -10.68 991.16 0.011
L5 81.1458 - 76.8516 (5)  TP31.065x29.85x0.3125 4.29 0.00 0.0 39.000 30.9447 -11.42 1206.84 0.009
L6 76.8516 - 69.5 (6) TP31.07x29.85x0.3125 7.35 0.00 0.0 39.000 30.9497 -12.57 1207.04 0.010
HI-3 (133 CR)-6
L7 69.5-69(7) TP32.57x31.07x0.4343 0.50 0.00 0.0 30.000 42.8450 -12.58 1285.35 0.010
L8 69 - 48.487 (8) TP36.412x32.57x0.4252 20.51 0.00 0.0 30.000 49.2696 -16.88 1478.09 0.011
L9 48.487 - 43.5104 (9) TP36.412x35.19x0.375 4.98 0.00 0.0 39.000 43.1458 -17.64 1682.69 0.010
L10 43.5104 - 37 (10) TP36.255x35.19x0.375 6.51 0.00 0.0 39.000 43.3251 -19.18 1689.68 0.011
HI-3 (1.34CR)- 10
L1 37-36.5(11) TP37.755x36.255x0.5258 0.50 0.00 0.0 30.000 60.4978 -19.19 1814.93 0.011
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Section Elevation Size L L, Kir F A Actual Allow. Ratio
No. P P, P
St fi St ksi in’ K K P,
L12 36.5-20(12) TP40.854x37.755%x0.4746 16.50 0.00 0.0 30.000 61.7030 -23.47 1851.09 0.013
L13 20-0(13) TP44.5x40.854x0.4904 20.00 0.00 0.0 30.000 69.4938 -29.04 2084.81 0.014
H1-3(1.33 CR)- 13
Pole Bending Design Data
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. M, Joe Fe Jhx M, Jov Fiy Joy
ft kip-ft ksi ksi Fix kip-ft ksi ksi Fiy
L1 150 - 111.214 (1) TP24.58x17.5x0.1875 286.14  -41.274 38011 1.086 0.00 0.000 38.011  0.000
L2 111.214 -90 (2) TP27.95x23.5533x0.25 648.51  -51.593  39.000 1.323 0.00 0.000 39.000 0.000
L3 90 - 89.5 (3) TP29.447x27.95x0.3465 648.51 -37.618  30.000 1.254 0.00 0.000 30.000  0.000
L4 89.5 - 81.1458 (4) TP31.065x29.447x0.3339 794.11  -38.503  30.000 1.283 0.00 0.000 30.000 0.000
Ls 81.1458 - 76.8516 (5) TP31.065x29.85x0.3125 868.17  -44.880  39.000 1.151 0.00 0.000 39.000  0.000
L6 76.8516 - 69.5 (6) TP31.07x29.85x0.3125 998.17  -51.583  39.000 1.323 0.00 0.000 39.000  0.000
L7 69.5 - 69 (7) TP32.57x31.07x0.4343 998.17  -37.559  30.000 1.252 0.00 0.000 30.000  0.000
L8 69 - 48.487 (8) TP36.412x32.57x0.4252 1396.62 -38.813  30.000 1.294 0.00 0.000 30.000  0.000
L9 48.487 -43.5104 (9) TP36.412x35.19x0.375 1471.66  -46.976  39.000  1.205 0.00 0.000 39.000  0.000
L10 43.5104 - 37 (10) TP36.255%x35.19x0.375 1631.05 -51.632  39.000 1.324 0.00 0.000 39.000  0.000
L1l 37-36.5(11) TP37.755x36.255x0.5258 1631.05 -37.288  30.000 1.243 0.00 0.000 30.000  0.000
L12 36.5-20(12) TP40.854x37.755x0.4746 1997.15  -39.495  30.000 1.316 0.00 0.000 30.000  0.000
L13 20-0(13) TP44.5x40.854x0.4904 2458.53  -39.584  30.000 1319 0.00 0.000 30.000  0.000
Pole Interaction Design Data
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Sox Sov Stress Ratio Stress
S P, Fix F, Ratio
L1 150-111.214 (1) TP24.58x17.5x0.1875 0.012 1.086 0.000 1.097 ‘/ 1.333 H1-3 ’/
L2 111.214 - 90 (2) TP27.95x23.5533x0.25 0.011 1.323 0.000 1334 ﬁ/ 1.333 HI-3 ‘/
L3 90 - 89.5(3) TP29.447x27.95x0.3465 0.010 1.254 0.000 1264 ‘/’ 1.333 Hi-3 '/
L4 89.5 - 81.1458 (4) TP31.065x29.447x0.3339 0.011 1.283 0.000 1294 / 1.333 Hi-3
LS 81.1458 - 76.8516 (5) TP31.065x29.85x0.3125 0.009 1.151 0.000 1160 / 1.333 H1-3 ‘/
L6 76.8516 - 69.5 (6) TP31.07x29.85x0.3125 0.010 1.323 0.000 1333 ‘/ 1.333 H1-3 “/
L7 69.5 - 69 (7) TP32.57x31.07x0.4343 0.010 1.252 0.000 1262 ‘/ 1.333 H1-3 V’
L8 69 - 48.487 (8) TP36.412x32.57x0.4252 0.011 1.294 0.000 1305 ‘/ 1.333 H1-3 ’/
L9 48.487 - 43.5104 (9) TP36.412x35.19x0.375 0.010 1.205 0.000 1215 ‘/ 1.333 H1-3 V
L10 43.5104 - 37 (10) TP36.255x35.19x0.375 0.011 1.324 0.000 1335 / 1.333 H1-3 V’
L1l 37-36.5(11) TP37.755x36.255x0.5258 0.011 1.243 0.000 1254 / 1.333 Hi-3 P/
L12 36.5-20(12) TP40.854x37.755x0.4746 0.013 1.316 0.000 1329 ‘/ 1.333 H1-3 ‘/
L13 20-0(13) TP44.5x40.854x0.4904 0.014 1.319 0.000 1333 / 1.333 H1-3 V/




T Job Page
tnx1ower CT2010-ERP 13 0f 13
TowerCo PrOJset Pate
5000 Valley Stone Drive ENG-xxxxx (1 00%) 10:37:12 09/05/12
Cary, NC 27519 Client Designed by
Phone: (919) 469-5559 TowerCo MER
FAX: (919) 469-5530

Section Capacity Table

Section Elevation Component Size Critical P SF*P aitow % Pass
No. St Type Element K K Capacity Fail
L 150-111.214 Pole TP24.58x17.5x0.1875 1 -6.29 726.26 823 Pass
L2 111.214 - 90 Pole TP27.95x23.5533x%0.25 2 -9.32 1159.23 100.0 Pass
L3 90 - 89.5 Pole TP29.447x27.95x0.3465 3 -9.34 1231.53 94.8 Pass
L4 89.5 - 81.1458 Pole TP31.065x29.447x0.3339 4 -10.68 1321.22 97.1 Pass
LS 81.1458 - 76.8516 Pole TP31.065x29.85x0.3125 5 -11.42 1608.72 87.0 Pass
L6 76.8516 - 69.5 Pole TP31.07x29.85x0.3125 6 -12.57 1608.98 100.0 Pass
L7 69.5 - 69 Pole TP32.57x31.07x0.4343 7 -12.58 1713.37 94.7 Pass
L8 69 - 48.487 Pole TP36.412x32.57x0.4252 8 -16.88 1970.29 97.9 Pass
L9 48.487 - 43.5104 Pole TP36.412x35.19x0.375 9 -17.64 2243.03 91.1 Pass
L10 43.5104 - 37 Pole TP36.255x35.19x0.375 10 -19.18 2252.34 100.2 Pass
L1l 37-36.5 Pole TP37.755x36.255x0.5258 11 -19.19 2419.30 94.0 Pass
L12 36.5-20 Pole TP40.854x37.755x0.4746 12 -23.47 2467.50 99.7 Pass
L13 20-0 Pole TP44.5x40.854x0.4904 13 -29.04 2779.05 100.0 Pass

Summary
Pole (L10) 100.2 Pass
RATING = 100.2 Pass

Program Version 6.0.0.8 - 9/7/2011 File:L:/2012/1657_Granby.n.Granby CT/Task 1/Models/tnxTower/CT2010-ERP.eri




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

VSi Job # 121657
Client Site Name: Granby-n. Granby
Client Site Number: CT2010
Hole Size Allowance: 0.0625 ——
Allowable Stress Increase 133%
Design Percentage 100%
133%
Pole Tool-F v1.6.xls Job Info
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: Job No.: 121657
vertical ALTERNATE SPLICE DESIGN
V solutions @SZO-ft Date: 09/05/2012
Calculated by: MER

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

Input - Reinforcing Bar Properties CONSTANTS:
Pax = 290-kip = max axial force in reinforcing bar E = 29000-ksi
bpar = 5.75-in = width of reinforcement
thar := 1.5:in = thickness of reinforcement
FyBar = 50-ksi = specified minimum yield stress of reinforcement
F Bar = 65-ksi = specified minimum tensile stress of reinforcement
ASI := 133% = allowable stress increase

AgBar = Pbar tbar AgBar = 8.62:in’
Input - Splice & TB's Properties

d = 20-mm = diameter of ONESIDE AJAX bolts

d outside diameter of sleeve for ONESIDE AJAX bolts
diameter of hole for ONESIDE AJAX bolts
number of ONESIDE AJAX bolts at termination

sleeve -= 29-mm

dhole = 31-mm

n:=11

&= 3:in = spacing of termination bolts
Vail := 20.9-kip = shear breaking strength of ONESIDE AJAX
T, = 74.4kN = tensile breaking strength of ONESIDE AJAX PC8.8 Ty = 16.7-kip
bgpr, = 4.5in = width of gusset plate
tgpr, == 1.0-in = thickness of gusset plate
FyGPL = 50-ksi = specified minimum yield stress of gusset plate
FuGpL, := 65-ksi = specified minimum tensile stress of gusset plate
Ngpl bolt = 11 = number of bar termination bolts for height of gusset plate (bolt providing M ;)
npGpr, = 12 = number of gusset plate termination bolts
dpgpr, = 0.75-in = diameter of gusset plate termination bolts
FybGpL, = 21.0-ksi = specified minimum tensile stength of gusset plate termiantion bolt
SpGPL = 3+in = spacing of gusset plate termination bolts
endygpy, == 1.5:in = end distance of gusset plate termination bolts
Kgpr, = 1.0 = effective buckling length factor of gusset plate [Table C-C2.1, LRFD-99]
bgpy, = 4.5:in = width of splice plate
tgpr, = 1.0:in = thickness of splice plate
FySPL := 50-ksi = specified minimum yield stress of splice plate
Fuspr, = 65-ksi = specified minimum tensile stress of splice plate
Kgpp, = 1.0 = effective buckling length factor of splice plate [Table C-C2.1, LRFD-99]
Bolted Splice Analysis - Case 1 - TIA-222-F - Page 1 of 11
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Lgpy, = 3.25-in = maximum spacing between gusset/splice plate bolts

Fepxx = 70-ksi = ultimate stress of weld electrode
HGPL = (nSPLbOIt + ])S = he|ght of gusset plate

b'bar = bbar if bbar >4.5-in

4.5-in if bbar < 4.5-in

HGpLoheck = 2-€ndpGpr, + (bGpL, = 1)SbGpL

Lengthgpy, = Lgpy, + 2-endpcpy, + 2 (npGprL, = 1) ShapL]

SPLICE:
Output - Shear Strength of Bar Termination Bolts

bpqr = 5.75:in

HGPLChCCk = 36.00-in

Lengthgpy = 72.25-in

Vmax = Pmax Vinax = 290.0-kip
T .42 2
Apolt = 7d Apolt = 0-487-in
) dsleeve — d )
Lsleeve = ) teoye = 0.177in
™ 2 2 .2
Asleeve = 1'[dsleeve - (dsleeve - 2'tsleeve) } Agleeve = 0-537-in
. 2
Aassembly = Agleeve t Abolt Aassembly = 1.024-in
Val
By : F, = 20.4-ksi
A
assembly
V
f, = —— £, = 25.8-ksi
n'Aass.embly
fy
I, = —
Fv r, = 126-%
Bolted Splice Analysis - Case 1 - TIA-222-F - Page 2 of 11
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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
PbMax = Vmax

bGpr,

edgebGPL = ——-—-2

8= thar + (bGpL — edgepGpL)

beff = |8tgpL If 8:1GpL < D'par

b'ar Otherwise
d; == 6.7565-in  *** adjust until d, is the same (Eq 1 = Eq 2)
o= |ngpppol If 4y <3
(nSPLbOIt - l) if d] 2 S A d] <2s

(nspLbolt = 2) if dj 22:sAdj <35
"ERROR" otherwise

y = (% + O.S)-s = [dl = (nsPLbolt - n')'S:]
Ap = Agssembly

EAb = l’l"Ab

dy
ZApY = befrdi—-

Find(d}) = 6.756-in ***

PpMax = 290-kip

edgepgpr, = 2.25¢in

e = 3.75-in

beff = 5.75-in

y = 14.243:in

Ap = 1.02:in”

ZAb = 9.21'i1’l2

Eql := XAy Eql = 131.24'in3
d; 3
Eq2:= beff'dl'? Eq2 = 131.24-in
= NgpLbolt’S — 41 ¢ =26.24-in
Bolted Splice Analysis - Case 1 - TIA-222-F - Page 3 of 11
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Cc

(nspLbort = 1)'s = d 26.243
23.243
(nspLbolt ~ 2)'s — dj
4 20.243
n 3)s —
( sPLbolt ) 1 17.243
yi= (“sPLbolt - 4)'5 —dj | *jncreasel/decrease rows as needed yi=| 14.243 |in
(nSprolt - 5)-s - d; 11.243
8.243
(nspLbolt = 6)s — dj
(n 7) s—d 5.243
sPLbolt 1 2243
| (nspLbolr — 8)'s — dy |
3 2
4 b.ee-d d
.| ed 2 eff ™1 1 .4
IX =3 n.[ Py j + Z(Abyl ) + _12 + beffdl(_;j [X =3013.56-in
. PpMax €€ .
ToMax = l—'Ab ThMax = 9-7-kip
X
Tall ,
Ft = Ft = 34.3-ksi
Abolt
ASIF,)? £, )
F't o - 215 — | |ksi F'l = 25.7-ksi
ksi ksi
TyMax .
fi = f = 19.9-ksi
Apolt
fi
fcombVT = - TeombVT = 77 %
t
Output - Bearing Strength: Reinforcing Bar
Lman'= Vmax
FpBar = 1-2Fyar Foar = 78.0-ksi
P
max
fpBar = —————— f gar = 15.4-ksi
pBar : . Bar
N thar dsleeve P
; fpBar 20-%
Bar ‘= TpBar = <V70
P l:pBar P
Output - Flexural Strength of Gusset Plate
. Pmax .
PmaxGpL = PraxGpL = 145.0-kip
2
tgpL HapL 3
SepL = T Sgp, = 216.0-in

Bolted Splice Analysis - Case 1 - TIA-222-F - Page 4 of 11
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. PrhaxGpL €
fhgpL = —g
GPL

FogpL = 0.75-FygpL

_ foapL
"mGPL = F
bGPL
b
GPL E
compact = |"YES" if < 0.38-
OPL tGPL FygpL
Y
"NO" otherwise

Output - Compression Strength of Gusset Plate

tGpL
r, =—
GPL 2
AgGPL = bgpLtGPL
. SbGPL
KLI' = KGPL
IGPL
) 2~'rr2-E
CeGPL = |3
yGPL
I(Lr2
b —==— "FyenL
2:Cegpl, )
FagpL = 5 T KLr<Cegpp,
5.3 ( KLr ] KLr
3 8lcC 3
cGPL 8-CoGpL
12~7r2-E X
————— otherwise
23.KLt
) PmaxGPL
faGPL = ————
eGPL
~ fagpL
IeGPL = =
aGPL

Output - Combined Fexure & Compression Strength of Gusset Plate

Cpy = 0.85

. ) 12~'n2~E
FeGPL™= —
23-KLr

'mGpL, = 7%

compactgpy, = "YES"

KLr = 10.4

I‘CGPL =110-%

F'CGPL = 1382.7-ksi

Bolted Splice Analysis - Case 1 - TIA-222-F -
5.75 x1.5 A572-50.xmcd
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= faGpL . CimfhGpL
AH11GPL =
FagpL faGpL
- ‘FpGpL,

FeGPL

faGpPL . foGpL

EayioGpL, =
0.6FygpL  FhgpL
faGpL . fbGPL

FagerL  FoopL

Eayi3GpL =

_ _ .. fagpL
'CcombGPL = |EdH13GpL if -

<0.15
aGPL
- fepL N
Baygrigpr, if ——— > 0.15 A Eaypigpr, 2 Edi2GpL
FaGpL

faGpL

Eqyogpr, if > 0.15 A EqypocpL > EdH1iGrL

FaGpL

Output - Shear Strengh of Gusset Plate Bolts

VimaxGPL = PmaxGPL

2
_ ™dpgpL

AbGPL = T

f ) VmaxGPL

VbGPL = T
NpGPL AbGPL

_ ~ KpgpL

ybGPL = o
vbGPL

Output - Bearing Strength: Gusset Plate

FpapL = 12FygpL

¢ ) PmaxGPL
GPL =
P nyGPL tGPL 9bGPL
_ fhGpL
T'hGPL = I
pGPL

Output - Tension Strength of Gusset Plate

TmaxGPL = PmaxGPL

- Gross Area:

FiGrossGpL = 0-0FyGpL

Eayiigpr = 1161

Eaygsgpr = 1117

'CcombGPL, = 116-%

VmaXGPL = 145.0kip

.2
AbGPL = 0.442-in

beGPL = 27.4-ksi

fybGpL = 130-%

fsapr, = 21 %

FiGrossgpl, = 30-0°ksi

Bolted Splice Analysis - Case 1 - TIA-222-F -
5.75 x1.5 A572-50.xmcd
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TmaxGPL

fiGrossGPL =~
gGPL
) ftGrossGPL
'tGrossGPL = F
tGrossGPL
- Net Area

1o
AenGPL = |:bGPL - (dbGPL g 1—6"“)}"01)1,

_ AgGPL
fiNetGPL = fiGrossGPL'
enGPL

FinetgpL = 0-5-FygpL,

fiNetGPL

[tNetGPL = S
tNetGPL

Output - Combined Fexure & Tension Strength of Gusset Plate

fiGrossGPL . fbGPL

E =
1H21GPLgross FiGrossGPL.  FbGPL

fiNetGPL . fbGpL

Eq =
H2IGPLhet FinetGPL.  FbGPL

"TeombGPL = MaX(EA[121GPLgross E9121GPLnet)

Output - Shear Strength Gusset Plate

- Gross Area:

FyGrossgpL = 04 FyGPL

AycrL = HgpL tGpL

: ~ VmaxGPL
K GrossGpL, = A
vGPL
) ) varossGPL
"vGrossGPL = v
vGrossGPL
- Net Area

1. 1,
AnvGPL = |:HGPL - (dprL + 2o 4 1—6-1n)-anPL:|.tGPL

AyGPL

fyNetGPL = GrossGPL
nvGPL

FyNetGpL = 0-3-FyGpL,

fiGrossGpL, = 32.2-ksi

TtGrossGPL, = 107-%

"
AenGPL = 3.56-in
ftNetGPL = 40.7-ksi

[{NetGPL = 125-%

Eqp21GPLgross = 1141

Ed21GPLnet = 1:319

'TeombGPL = 132-%

FyGrossGpL = 20-0-ksi
.2

AyGpl, = 36.00-in

£ Grossgpr, = 4-0-ksi

I'vGrossGPL = 20-%

o 2
AHVGPL = 24.75-in

fyNetGpL = 5-9-ksi

FVNCtGPL = 19.5-ksi

Bolted Splice Analysis - Case 1 - TIA-222-F -
5.75 x1.5 A572-50.xmcd
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fyNetGPL

T'yNetGPL = o
vNetGPL

Output - Block Shear Strength of Gusset Plate
Agy = [(nbGpL — 1)SpGpL + edgepgpL ] tGpL,

1. |
Apy = Agv - |:[dbGPL + (E-m) + (R'mﬂ'("bGPL - 0'5)'(1GPL)}

a3

> (tGpL)

Ayt = | edgepgpr, —

FybsGpL = 030-F,Gp,
Fibsgpr, = 0-50-Fygpr,

ThsGPLall = Anv'FybsGPL + Ant FbsGPL

) TmaxGPL
"bsGPL = T o
bsGPLall

Output - Strength of Gusset Plate Welds
P

max
maxW 5

A%

- Shear:

3 1
tVW = |:tGPL - (E + Z)ll’ljl if tGPL > 1.0-in

1 1
|:tGPL = (E + Ejln:l if tGPL < 1.0-in

Vaiw = (030-Fgxx) tyw HgpL,

vmaxW

er =

Valiw
- Tension/Flexure:

2
_ tywHgpL
wTT e

Mjw = (O.SO-FEXX)-SW

S

'YNetGPL = 30-%

< 2
A = 35.25in

g
= 24.47-i 2
Anv_ 47-in
Apt = 1.81-in2

FVbSGPL = 19.5-ksi

FtbSGPL = 32.5-ksi

TosGPLall = 336-0-kip

ThsGPL, = 27°%

\Y = 145-kip

maxW

tVW = 0.750-in

ryyw = 26:%

.3
Sw: 162.0-in

VmaxW'e
ey =—"" rew = 16-%
Majiw
- Combined
2 2
rypW = ler + Iy oW = 30-%
Output - Compression Strength of Splice Plate
Bolted Splice Analysis - Case 1 - TIA-222-F - Page 8 of 11
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Pmax

2

PmaxspL =

. 'SPL
SPL -~ \/—
12

AgspL = bspL tspL

_ LspL
A= KspL ——

I'SPL

KLr2
- > [ FyspL
_ 2-Cespl, .
FaSPL = lf KLr < CCSPL
5,3 ( KLr ) KLr
3 8| C 3
c¢SPL 8 CcSPL
l2-'rr2~E ;
——— otherwise
23-I(Lr2
) pmaxSPL
faspL = ————
gSPL
) faSPL
feSPL =
aSPL

Output - Tension Strength of Splice Plate

TrnaxSPL = PmaxGPL

- Gross Area:

FiGrossspL = 0-6-Fygpy,

) TmaxSPL
fiGrossSPL = A
gSPL
) ftGrossSPL
'tGrossSPL = T
tGrossSPL
- Net Area

A
AenSPL = [bSPL = (dbGPL gt 1—6"")}"51%

f,

' AgSPL
tNetSPL = fiGrossSPL' 7 —

enSPL

KLr=11.3

l'cSPL =111-%

FiGrossspl, = 30.0-ksi

fiGrossspr, = 32:2-ksi

ltGrossSPL, = 107-%

o2
ACHSPL = 3.56-in

fiNetspr, = 40-7ksi

Bolted Splice Analysis - Case 1 - TIA-222-F -
5.75 x1.5 A572-50.xmcd

Page 9 of 11




FinetspL = 0-5Fyspr,

fiNetSPL

ItNetSPL = r
tNetSPL

Output - Block Shear Strength of Splice Plate

Agv=[(PbGPL — 1)SbGPL + edgepGpL | tspL
1 1
A= Agy ~ [[dbGPL * (g"") * (Té"“)jl'(“bGPL - 0'5)'(tSPL)}

oo (8]

Ant= | edgepgpr, — ”

Fubsspr, = 0-30-Fygpy,
Fipsspr, = 0:50-Fygpy,

ThsspLall = Any FubsSPL + Ant FibsspPL
TmaxSPL

"hsSPL = T
bsSPLall

Output - Bearing Strength: Splice Plate

Fpspr, = 1-2-Fyspr,
PmaxSPL

f =
S
P NyGPL tSPL dbGPL
_ fpspL
T'hbSPL = v
pSPL

Output - Design Summary:

Ty

esults ASI results w % results pBar
resu i= u = % u L=
TB TB 77 Bar ASI

TcombVT

[NetspL = 123-%

L2
Agv = 35.25-in

.2
Anv =24.47-in

Ay = 1.81in”

FVbSSPL = 19.5-ksi

TbsSPLall = 536.0 klp

ThsGPL = 27-%

FyRPL, = <%

resultsBar =15%

Bolted Splice Analysis - Case 1 - TIA-222-F -
5.75 x1.5 A572-50.xmcd
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resu[tsGPL =

"'mGPL
TeGPL
ICcombGPL
YybGPL
ThsGPL
"tGrossGPL
"tNetGPL
"TcombGPL
TyGrossGPL
'YNetGPL
"hGPL
yw
'tw

Tyfw

1 | 94
ol = results =
ASI GPL

83
87
98
20
81

99
15
23
16
19
12
23

-%

l‘esultsSPL =

TeSPL
%tGrossSPL
"tNetSPL
ThsSPL

"hSPL

Maxtijization = 99-%

83
81

1
| —— | results =94 |-%
( ASI) SPL o

20
16

MaxXq jtilization = max(resultsBar,1‘esultsTB,resultstL,resultsSpL)

Bolted Splice Analysis - Case 1 - TIA-222-F -
5.75 x1.5 A572-50.xmcd
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vertical BASE PLATE w/ TSP's, TIA-222-F VSi Job No.: 121657
solutions Case #1 Date: 09/06/2012
Calculated by: MER

Input -

- Reactions & Forces: CONSTANTS:
ASI:= 133-%
M := 2459-kip-ft = max unfactored moment reaction at top of base plate
P := 29-kip = max unfactored shear reaction at top of base plate

PApD] = 28.7-kip = additional axial force to TSP on opposite side of TSP (left side)

PAppp = 28.7-kip additional axial force to TSP on opposite side of TSP (right side)

- Base Plate:
tbpl = 1.75:in = thickness of base plate
Fy = 60-ksi = yield stress of base plate
a:= 4.75-in = distance from centerline of stiffener plate on left side to center of anchor rod
b:= 4.75-in = distance from centerline of stiffener plate on right side to center of anchor rod
y = 4.0-in = distance from shaft wall to center of anchor rod
k := 3.0-in = distance from center of anchor rod to edge of base plate
- TSP:
bpgp = 6.0-in = width of TSP
tyw = 0.3125-in = thickness of vertical weld
FyTSP = 50-ksi = specified minimum yield stress of TSP material
Fpxx = 70-ksi = specified minimum ultimate stress of weld electrode
- Bar:
PhaxBar == 335-kip = axial force from bar (see Pole Tool-F v1.6.xIs)
dipgr = 4.75'in = distance from center of bar to edge of TSP (left side)
dopar = 4.75:in = distance from center of bar to edge of TSP (right side)
bpgr i= 6.5-in = width of bar reinforcement
thar i= 1.5:in = width of bar reinforcement
FyBar = 50-ksi = yield strength of bar
n:= 12 = number of termination bolts
7= 6-in = height above base plate to bottom of bar
h:= 3-in = height above top termination bolt to top of TSP

- Anchor Rods:

n:=0.5 coefficient per Figure 4.4

Fup = 100-ksi

specified minimum tensile stength of bolt

Case #1 BPL w TSPs - Analysis - TIA-222-F - CASE Page 1 of 5




2~12+1+-l-
2
1
1112+ 10 + —
16

1112 + = .in

S O O N A AN

S O O O

Output - Anchor Rod, Deformation Method:

N _—
Y @=12

sumQAd := Z(Q'dz'Astiff)

ey
a M:(d-Agir) L DAt
sumQAd Z ( Agifr Q)
e

Output - Base Plate:

Astiff =

3.98
3.98
3.98

3.98 |i

A

stress *—

sumQAd = 15513-in”

195.5

169.4

98.9
2.4
0.0
0.0
0.0

-kip

3.25
3.25
3.25
3.25

60.1
52.1

30.4
0.7
0.0
0.0

0.0

0.6-75
0.6-75
’ 0.6-75

0.6-75 |-ksi

¢Rnt = nominal tension strength
d = distance from center

A = area of fastener

Q = quantity of fasteners

100
87
51
-ksi

rAR— 1 -%

0
0
0

PhaxAR = max(R) PraxAR = 195-kip
ti= tbp] t=1.75-in
3
(a+b)t .4
= I, = 4.24-in
X 12 X
- 31y _
% ky = 0.20-in
)/
Iy 3
Sy = . Sy = 4.85-in
5
Z,: =158 = i
« = 158 ZX = 7.27-in
Case #1 BPL w TSPs - Analysis - TIA-222-F - CASE
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v+ k)-t3

.4
yT 12 Iy = 3.13-in
31(3-a + b)?
k,i= | ———— ifazb k, = 0.70-in
Y 3 2 y
2-a”-b
2
31,(3:b + 2)
——  ifa<b
2ob3-a2
S = _y S, = 3.57‘in3
t y
1.5 S Z,=5 36-'n3
y = 536
ky
MxMax = ——““k Tk -PmaXAR-y MxMax = 14.4-kip-ft
X y
M'XA“ = ASIFySX M'XA” = 322klpft
M
M
re = — r, = 45:%
My All
k _P a b2
. y maxAR'™® ] .
MyMax = T . if a<hb MyMax = 15.1-kip-ft
X YL (a+b)
k FP a2 b
AR
- yk | = if a>b
* (a + b)*
M'yAll = ASEF -8y My A = 23.8-kip-ft
M
M
ry = I ry = 63%
My all
'BPL = fxz * fy2 rgp = 78-%
ky
PraxShaft = K+ k PhaxAR Praxshaft = 43-2-kip
X y
k}'
P haxTsp = K+ Kk "PmaxAR P axTsp = 152.2-kip
X y
Case #1 BPL w TSPs - Analysis - TIA-222-F - CASE Page 3 of 5




Output - TSP Required Thickness (based on area) and Length:

Apar = bpartbar

A ) FyBar [ Abarj
TSPreq -~ ’
T (Fysp) \ 2

. ArsPreq
47 brgp
Lreq =n-(3-in)+z+h

Output - Calculate Forces in TSP and Weld Properties:

li=a+b
2
P’ ‘b
maxTSP
PmaxARl = ———"‘"‘—3 (b + 3a)
1
, 2
P maxTSP'2
PmaxAR2 = —-(a + 3b)
]
. d1Bar
PrhaxBarl == |1~ d d ‘PmaxBar
1Bar T 92Bar
> 5 doBar b
maxBar2 -~ - ""maxBar
dlBar + dZBar

Pmax1 = PmaxAR1 * PmaxBar1 * PADDI

Prmax2 = PmaxAR2 + PmaxBar2 * PADD2

PraxTsp = max(Pmaxl ’Pmax2)

L1sp = Lyeq

clip := 0.75-in

LVW = LTSP - C]lp

Lhw = bygp — clip

Output - Check TSP Welds:

- TSP Forces
VinaxTSP = PmaxTsp

treq

= 0.813-in

L
HW ] _
MinaxTsPx = | PmaxAR1Y + PmaxBarl'[ 5 + Chp] if PryaxTSP = Pmaxi

Lhw ) . _
Phaxar2Y * PmaxBar2’ ) +clip | if Pravrsp = Prax2

USE:

)
Abar = 9.75-in

02
ATSPreq = 4.88-in

Lyeq = 45.00-in

1 =9.5in

P 167.5-kip

maxBarl =

P = 167.5-kip

maxBar2

P = 272.3kip

max2

LVW = 44.25-in

LHW = 5.25-in

MmaxTSPX = 725k1pﬂ

Case #1

BPL w TSPs - Analysis - TIA-222-F - CASE
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TmaxTSP = PmaxTsp

- Shear Strength of Vertical Weld

V'yAll = 2[(0.60- FEXX)-(O.7O7 'tVW)'LVW]’ASl

i VmaxTSP

Viyall

- Flexural Strength of Vertical Weld

2~|:(0.707tvw)-LVW2}
6

M'yalisp = ASH(0.3Fgxx) Syrsp]

SxTSP =

- MmaxTspx

My AllsP

- Combined Flexure & Shear Strength of Vertical Weld

- Tensile Strength of Horizontal Weld
T ALl = [(0.60-Fy)tTSP-LHW]-ASI

TmaxTSP

Txall

RESULTS:
"maxAR = max(rAR)
"maxAR
"BPL
Ty
e

Tyf

It

Maxjtlization = max(r)

LabDiv= PmaxAR1 + PmaxBarl PADD] = 243.6:kip

Labpay= PmaxAR2 * PmaxBar2 PADD2 = 243.6-kip

VAl = 1092-kip

ty = 25:%

rp = 22:%

tyf = 33:%

Ty Al = 314.2-kip

I = 87-%

100
78
25
22
33
87

Maxjijization = 100-%

Case #1 BPL w TSPs - Analysis - TIA-222-F - CASE Page 5 of 5
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5 VSi Job No.: 121657
v o'/'ffz',f'ff' BASE PLATE w/ STIFFENERS, TIA-222-F Date: 09/06/2012
Case #2 - Existing SP Calculated by: MER

Input - M = 2459-kip-ft = moment reaction at top of base plate

P := 29-kip shear reaction at top of base plate

Poqd1 = 92.4-kip

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

P, qdo i= 243.6-kip = additional axial force to SP on opposite side of SP (right side)

ASI:= 133-% = allowable stress increase
Base Plate:
tbpl = 1.75-in = thickness of base plate
Fy := 60-ksi = yield stress of base plate
a:= 6.6875-in = distance from centerline of stiffener plate on left side to center of anchor rod
b := 8.5-in = distance from centerline of stiffener plate on right side to center of anchor rod
y := 4.0-in = distance from shaft wall to center of anchor rod
k := 3.0-in = distance from center of anchor rod to edge of base plate

Stiffener Plates:
tyw = 0.3125in = thickness of vertical weld

Lyy = 17.25:in = length of vertical weld

Lypw = 4.25in = |length of horizontal weld

tgw = 0.625in = thickness of horizontal weld

FySP == 50-ksi = yield stress of stiffener plate material
Fexy = 70-ksi = ultimate stress of weld electrode

ngp := 1 = number of stiffener plates per anchor rod

ANCHOR ROD, DEFORMATION METHOD:

2-12+ 1 + %
. 3.98 3.25 o
I
4 112+ 10+ — 958 S 0.6-75
2 3 3.98 i 3.25 , A
Q:=|2 d= 1-12 + " n Astiff = | 398 |in Agtress = | 3:25 |in F = | 0.6:75 | ksi
0 0
0 0 0
0 . 0 0 0
0 i 0 ¢ 0
0
ey
—> 2 .4
Z(Q) =12 sumQAd := Z Q-d™ Agifr sumQAd = 15513-in

Case #2 BPL w Stiffeners - Analysis - TIA-222-F - Page 1 of 4




—>

~ M:(d-Agigr) . P-Agifr
N sumQAd 2
> (AsirrQ)
T’ e — 195.5 60.1 100
: f
fy = (A ] B [ ¢ ] 169.4 52.1 87
stress §

ABLE 98.9 30.4 51
¢Rnt = nominal tension strength R=| 24 |kip fi=1 0.7 |ksi TAR=| 1 [%
d = distance from center

0.0 0.0 0
A = area of fastener
Q = quantity of fasteners 0.0 0.0 0
0.0 0.0 0
BASE PLATE:
PmaXAR = maX(R) PmaxAR = 195klp
t:= tbpl t=1.75-in
3 31 I
__(a+b)t X X .3
IX = T kX = " SX = (t) Sx = 7.75-in
y —
5 2
3 3-1,-(3-a+ b) I
o Yt A ke il digy T PP | O S, = 3.57-in>
Y 12 Y 3.2 y t Y
2-a”+b -
2
2
3-Iy-(3-b + a)
——F——  jfa<bhb
2~b3'a2
M x p M ASLF,-S r MxMax
xMax = “PmaxARY XAll = Tyrox X= 14 _ Q1.9
ky + ky Y MAll = 81%
_ .
k P -a-b ) o " . M
Moxr e maxAR i a<b MyAll = ASI Fy Sy _ yMax
yMax k. +k 9 M r, =51-%
X7 (a+h) yAll Y
k _P a2 b_
ARE
" yk | if a>b
2 ¥ %5 | wew’
2 2
'BPL = {x Ty rgpp, = 96:%
kX
PShaft ‘PmaxAR PShafy = 125.6-kip
ky + k
Y
k)’
Pstifr ‘PrhaxAR Pgtifr = 69.9-kip
kX + k
¥
Case #2 BPL w Stiffeners - Analysis - TIA-222-F - Page 2 of 4




FORCES IN SP:

li=a+b
2
Pstifr-b
Pgpy = —3~(b + 3-a)
1
2
Pgiifr-a
pSP2 = —3(3 + 3b)

]
Pmax1 = Psp1 + Paddi

Pmax2 = Pspa + Paddn

P

maxSP = Pmax1
VimaxSP = Pmaxsp
TmaxSP *= Pmaxsp

Miaxspx = |Psp1Y if Praxsp = Pmaxi

Pspoy if Praxsp = Prax2

STIFFENER PLATE:
- Shear Strength of Vertical Weld

Vg Al = 2(0.60-Fpyx 0707 tyyy Ly )-ASI

VmaxSP

I, = ;
ViyAll

- Flexural Strength of Vertical Weld

2-|:(0.707tvw)-LVW2:|

I =15.2-in

Pooax] = 133.6-kip
Prax = 272:3-kip

max

Paxsp = 133.6-kip

maxS

M = 13.7-kip-ft

maxSPx

r,=31%

MmaxSPx

p s e re=27-%
M AllsP

- Combined Flexure & Shear Strength of Vertical Weld

Iyf = rV2 + rfz ryp = 41-%

- Tensile Strength of Horizontal Weld

Tt = 2[(0:60-Fixx)-(0-707tyyyy) Liyy |- ASI Ty = 210-kip
Thaxsp

= — = 64-%

Tall
Case #2 BPL w Stiffeners - Analysis - TIA-222-F - Page 3 of 4




RESULTS:

rmaxAR = max(rAR)

"maxAR 100
"BPL 96
r:= r= 9%
Iyf 41
64
It
Maxyiilization = max(r) Maxyiilization = 100-%

Case #2 BPL w Stiffeners - Analysis - TIA-222-F - Page 4 of 4
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vertical
solutions

Input - M = 2459-kip-ft
P := 29-kip
ASI:= 133-%
Base Plate:
tbpl = 1.75-in
Fy = 60-ksi
X := 6.6875-in
y := 4.0:in
k := 3.0-in

Stiffener Plates:

Ly = 17.25:in
Lyw = 4.25¢in
tw = 0.625-in
FySP = 50-ksi
Feyx := 70-ksi
ngp =1

VSi Job No.: 121657
Date: 09/06/2012
Calculated by: MER

BASE PLATE w/ STIFFENERS, TIA-222-F
Case #3

= moment reaction at top of base plate
= shear reaction at top of base plate

= allowable stress increase

= thickness of base plate

= yield stress of base plate

= distance from centerline of stiffener plate to center of anchor rod
= distance from shaft wall to center of anchor rod

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

= thickness of vertical weld

= |length of vertical weld

= length of horizontal weld

= thickness of horizontal weld

= yield stress of stiffener plate material
= ultimate stress of weld electrode

= number of stiffener plates per anchor rod

ANCHOR ROD, DEFORMATION METHOD:

2
1l
© o o N A~ AN

o
Z(Q): 12

P —

sumQAd := Z(Q'dz'Astiff)

P-Agtife

212+ 1 + %
) 3.98 325 v e
1-12 + 10 + E o8 30 0.6-75
3 298| 225 | 0675
112 + = in Astiff = | 398 Jin Agyeggi= | 325 |in Fy:=| 0.675 | -ksi
4 0 0
0 0
0 0
0 0
0 0 0
0
0
—

sumiAd = 155T34in"

¢oRnt = nominal tension strength
d = distance from center

M- (d-Agigr ) N
sumQAd

ey

Z (Asiir Q)

A = area of fastener
Q = quantity of fasteners

Case #3

BPL w Stiffeners - Analysis - TIA-222-F - Page 1 of 3




‘T> *f—) 195.5
f ) ( ) [ t j
t — 169.4
A rAR =
stress .
ASI-Fy 98.9
R=| 24 |kip f =
0.0
0.0
0.0
BASE PLATE:
PaxAR = max(R)
ti= tbp]
3 3.1 I
2-x-t X X
IX = T kX = —:-;—— Sx = (t) ZX = 1.5-SX
y —
2
3 ;
I.:M k. = 192[}’ S._._Iy__ Z. =1.5S
y' 10 y! 5 YT 7 y = 158,
(2:x) -
2
k M
X xMax
M = ——:P . M' := ASI-F_-S r, =
xMax maxAR"Y xAll y ox X )
ky + ky Myl
) ky PhaxARr (2%) M'{ Ay = ASIF-S MyMax
MyMax = . y yy |l
- 2 2
rBPL = l'x + ry
b e — X p
Shaft == ""maxAR
ky + ky
k
PStiff = ———PrmaxAR
kX + ky

STIFFENER PLATE:

v, . L stiff
y=

ngp
Pstife

My MaxSp = Y

ngp

s Psiifr

xMax =
nsp

60.1
52.1
30.4
0.7
0.0
0.0
0.0

-ksi

100
87
51

rARz 1 -%

(= o]

PmaXAR = 195klp

t=1.75-in

.3
ZX = 10.24-in

.3
Zy = 5.359-in

ry =76 %

r, = 54-%

rgpL, = 93-%
Pghaf = 103.1-kip

Vy = 92-kip

My Maxsp = 369-kip-in

T = 92-kip

xMax

V'Ll = 426-kip

Case #3
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V

N y _
Ve r, =22-%
yAll
20707ty vy Lyw >
VAU yw v o
" MxMaxSP 50.%
f = 1 I = - /0
M’y AliSP fy
vf = \/ l‘v2 * rfy2 ryp = 64-%
Ty 11 = 2(0-60-Fxx0.707 -ty Ly )-ASI T Aq = 210-kip
TxMax
= r = 44-%
Tl
xAll
RESULTS:

’maxAR = max(rAR)

"'maxAR 100
"BPL 93
r= Ii— %
Tyf 64
44
T

Case #3 BPL w Stiffeners - Analysis - TIA-222-F - Page 3 of 3




: VSI Project No.: 121657
V it Date: 09/06/2012
Calculated By: MER

PAD AND PIER FOUNDATION DESIGN FOR SELF-SUPPORTING POLE STRUCTURE: ANSI TIA-222-F

Inputs: Reactions CONSTANTS:
M := 2459.-k-ft = Overturning moment at top of pier, unfactored kip = 1000-1bf
P:= 29k = Axial load at top of pier unfactored ksi = kip
=24k = Shear load at top of pier unfactored in

Inputs: Concrete G = 11200-ksi
Bpad = 19-fi = Pad width (and length) = 29?30~ksi
Bopier = 6-ft = Pier diameter pef = ?
M= 12-in = Distance from top of pier to top of grade osf = b
Zpad = 10.0-ft = Pad depth a2
tpad = 3.0-fi = Pad thickness k = 1000-1b
£ = 4000-psi = specified 28-day compressive strength $g =075
Y = 150-pcf = Density of concrete

Inputs: Rebar and Anchorage

dije = 0.5:in = diameter of tie in pier

dyert = 1.0:in = diameter of verticals in pier

Nyepr = 36 = number of verticals in pier

thop = 1.0-in = diameter of horizontal bars in top of pad
NhTop = 18 = number of horizontal bars in top of pad

dpBot := 1.0-in = diameter of horizontal bars in top of pad

nppot := 26 = number of horizontal bars in top of pad

cover := 3-in = distanced from outside of concrete to edge of rebar

BC:= 51-in = bolt-circle diameter for anchor rods

dtemplate = 6-in = anchor rod template width

embed := 114.in = anchor rod embedment

fy = 60-ksi = specified minimum yield strength of rebar

Inputs: Strength

®M, pio, = 3825.1k-ft = nominal flexural resistance, positive moment [Pier.lpd (A-02)]

PM gy = 2838-k-ft = nominal flexural resistance, positive moment [BM-FLEX_MnPadBot.xmcd (A-03)]

DM o, = 1980-k-fL = nominal flexural resistance, negative moment [BM-FLEX_MnPadTop.xmcd (A-03)]
Inputs: Soil

g = 120-pef = Density of soil

q'g)p = 6000-psf = Net allowable bearing pressure

P = 0.3 = coefficient of friction
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Ouput: Factored Reactions

M, = 1.3M
P, i= 1.3P
V= 13V

Output: Dead Loads

B

Dpier = Vpier Ve
- 2
Vpad = E,’pad 'tpad

Dpad = Viad'Ye

Vv

D \%

soil ==

Output: Eccentricity:

pier
V.. = —_—
pier 4

2
soil = Bpad '(Zpad - tpad) ~ Vpier t

soil' Vs

= Overturning moment at top of pier, factored

= Axial load at top of pier, factored

= Shear load at top of pier, factored

(%pad = tpad + H)

“'Bpier

Piotal = Dpier * Dpad * Dsoil + P

Migtal = M + V-(H + zpad)

Mtotal
ecc =
Ptotal
B
d
limit ;= —ee

B
X:= 3 Lad—ecc
2

Output: Bearing pressures, unfactored (bottom)

2-p

M total

3
Bpad

total

. Ptotal
Amax1 = 5 +
Bpad
Amax2 =
3Bpad -
Amax =
_ Ptotal
Aminl = >
Bpad

(0.5 __ecc ]
Bnad

B
d
if| ecc > -
6

»Amax2> 9max1

Miotal

3
pad

B

M, = 3197kt
P, =38k

Vv, =31k
Dpier = 339
Dpyaq = 1624-k
Dgoif = 279.5'k

ecc = 5.39ft

limit = 3.17 ft

X=12321t

Qppax] = 3781-psf

qmax
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Bpad - Bpier

B =
cant 2

i Bpad ~ Beant
dpierl *= 9minl * (qmaxl ~ 9minl)

) X = Beant
Apier2 = 9max’ X

dpier = if(ecc < limit,qpierl ’if(qpierz > O’qpier2’0))

pad

I'max = 9max ~ s Zpad

Calculate qu, Bottom
QuMax = l'3'[qmax ~Ve'lpad ~ 'Ys'(zpad - tpad)]
QuPpier = l'3'[qpier ~Yelpad ~ 'Ys'(zpad - tpad)]
Calculate qu, Top
QuTop = l'3[7ctpad + '\fs'(zpad - tpad)]

Calculate shear nominal resistances

2
_ ﬂ'BpiCI'
Apier'_ 4
fe
— A
psi “pier
PV 0.85-2:— ——
ericr 1000 . 2

dBot = tpad — cover — I'S'thot

f‘C
(B d
psi| “pad “Bot
oV = 0.85-2- . -1k
ehad 1000[ 1-in l-in]

Calculate Factored Forces in Pier:
Mypier = My + Vu'(H * Zpad ~ tpad)

\% \%

uPier = Vu
Calculate Factored Forces in Pad, Postive:
Ryp= if(unier > 0'p5f’unier'Bpad'Bcant’o)

th

. 1 1
lfI:X < Bcant’E'unax'X'Bpad’;(unax - unier)'Bcant'Bpad}

Q' max = 3114-psf

dupier = 972-psf
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MyRr = Ry
Myt = if[X > Bcant’Rt%'Bcant’Rt'(Bcam - ?ﬂ
MyBot = Myr + Myt
VuBot = Ry + Ry

Calculate Factored Forces in Pad, Negative:

Bcant

MyTop = uTop Beant Bpad )

VuTop = uTop Beant Bpad

Calculate Overturning Stability:

OTM, a1 = M + V~(H + zpad)

B
_ pad
OTMr = Ptotal' 2

Calculate Sliding Stability:
Hiotal =V
H,:= (Dpier + Dpag + P)b

Design Checks, Soail:

9 max

o=

T ay)

; B OTMtotal

OTM ™ o1y,

1.5

Htotal

st

H™ q

2.0
Design Checks, Pier Structure:

M

; ) uPier
mPier =

q)MnPier
] ) VuPier
vPier -~

<I>vcPier

Net Bearing Pressure

Overturning Stability

Sliding Stability

uBot = 1182kt
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2 y
-d
0.0 Tdyvert  psi
4-in f
psi

TdlPier =
Bpier
embed — cover — T — cover — d,:

Design Checks, Pier Serviceability:

05 % AL
T'spier == 5
-d
. T-Ayert
vert 4

Design Checks, Pad Structure:

MuBot
r = ———
mBot ‘I)MnBot
vBot - CIDVCPad
. . MuTop
mTop * (I)MnTop
VuTop
T, = —
vTop (I)VcPad

Design Checks, Pad Serviceability:

0.0018- Bpad'tpad

I'spad =

2 2
Tr'thop T dhBot
ThTop ™ 4 + DhBot’ 4

tie —

I'spier = 72 %
I‘mBOt =42-%
'yBot = 397
fTop = 34-%
rvTop =27-%
Ipag = 43-%
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