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JULIE D. KOHLER

PLEASE REPLY TO: Bfidgep0l~

WRITER'S DIRECT DIAL: (203) 337-4157

E-Mail Address: jkohler(a~cohenandwolf.com

March 4, 2015

Attorney Melanie Bachman
Acting Executive Director
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051

Re: Notice of Exempt Modification
Town of Killingly/T-Mobile equipment upgrade
Site ID CT11396B
79 Putnam Pike, Killingly Connecticut

Dear Attorney Bachman:

This office represents T-Mobile Northeast LLC ("T-Mobile") and has been retained to
file exempt modification filings with the Connecticut Siting Council on its behalf.

In this case, the Town of Killingly ("Town") owns the existing monopole tower and
related facility located at 453 Loon Meadow Road, Killingly, Connecticut (Latitude: 41.847436;
Longitude: -71.878883). T-Mobile intends to replace (3) antennas and add related equipment
at this existing telecommunications facility in Killingly ("Killingly Facility"). Please accept this
letter as notification, pursuant to R.C.S.A. § 16-50j-73, of construction which 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, acopy of this letter is being sent to the Town Manager, Sean Hendricks. The Town is
also the property owner.

The existing Killingly Facility consists of a 150 foot tall monopole tower.' T-Mobile plans
to replace three (3) antennas at a centerline of 148 feet. T-Mobile will install a BBU cabinet on
a concrete pad and mount three (3) RRU's (remote radio units) on new unistruts spanning the
ice canopy posts, all within the existing compound area. T-Mobile will also add coax cable.
(See the plans revised to February 25, 2015 attached hereto as Exhibit A). The existing
Killingly Facility is structurally capable of supporting T-Mobile's proposed modifications, as
indicated in the structural analysis dated February 12, 2015 and attached hereto as Exhibit B.

The planned modifications to the Killingly Facility fall squarely within those activities
explicitly provided for in R.C.S.A. § 16-50j-72(b)(2).

The proposed modification will not increase the height of the tower. T-Mobile's

The Connecticut Siting Council database does not contain any Dockets or Petitions relative to this Facility
however there are several notices of intent, the most recent being EM-VER-069-140828, EM-CING-069-140516
and EM-AT&T-069-140114.
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proposed modifications will be installed at a centerline of 148 feet, merely modifying existing
antennas located at the same 148 foot elevation. The enclosed tower drawing confirms that
the proposed modification will not increase the height of the tower.

2 . The proposed modifications will not require an extension of the site boundaries.
T-Mobile's modifications are all within the existing compound area as shown on Sheets LE-1
and LE-2.

3 . The proposed modification to the Killingly Facility will not increase the noise
levels at the existing facility by six decibels or more.

4 . The operation of the replacement antennas will not increase the total radio
frequency (RF) power density, measured at the base of the tower, to a level at or above the
applicable standard. According to a Radio Frequency Emissions Analysis Report prepared by
EBI dated February 25, 2015, T-Mobile's operations would add 4.43% of the FCC Standard.
Therefore, the calculated "worst case" power density for the planned combined operation at
the site including all of the proposed antennas would be 97.45% of the FCC Standard as
calculated for a mixed frequency site as evidenced by the engineering exhibit attached hereto
as Exhibit C.

For the foregoing reasons, T-Mobile respectfully submits that the proposed replacement
antennas and additional equipment at the Killingly Facility constitutes an exempt modification
under R.C.S.A. § 16-50j-72(b)(2). Upon acknowledgement by the Council of this proposed
exempt modification, T-Mobile shall commence construction approximately sixty days from the
date of the Council's notice of acknowledgement.

Sincerely,

Juli D. Kohler, Esq.

cc: Town of Killingly, Town Manager Sean Hendricks
Jamie Ford, EBI Consulting
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STRUCTURAL ANALYSIS REPORT

February 12, 2015

T-Mobile, USA
35 Griffin Rd
South Bloomfield, CT 06002
Attention: Mark Richard

Subject: 700MHz Upgrade Project
Site #: CT 11396 B
EBI Reference #: 81150114
Site Name: Killingly / I-395 / X 93-1
Address: 79 Putman Pike, Dayville, CT 06241

Dear Mr. Richard:

In accordance with your request, EBI Consulting's structural engineers have reviewed the available
documentation for the above site in order to assess its capability for supporting the structural loads from
the proposed antennas, remote radio units, coaxial cables, and related equipment. This analysis is in
accordance with the following design codes governing this project:
• International Building Code, 2003 with CT 2005, 2009, 2011, and 2013 amendments
• ASCE 7-05
• AISC Steel Construction Manual, 13th Edition
• ANSI/TIA-222-F

The following sources of information were considered in preparing this analysis:
• Photographs taken by EBI personnel on a site visit on January 21, 2015
• Structural analysis report prepared by Hudson Design Group, dated May 1, 2014
• Structural analysis report prepared by Hudson Design Group, dated October 18, 2012
• Geotechnical report dated June 15, 1998

The tower was analyzed for a wind speed of 85 mph without ice and with 1/2" radial ice at a reduced wind
speed of 74 mph.

Three Commscope LNX 6515DS-VTM (96.4"x11.9"x7.1 ") antennas are proposed to replace (3) existing
dummy antennas on existing mast pipes, mounted to existing sector frames at a centerline elevation of
approximately 148'-0". Additionally, six 1-5/8" diameter coax cables are proposed to be installed inside
the monopole. The three RRUS11 B12 remote radio units are proposed to be installed at ground level.

E~~!\/IROBUSINESS, INC. LOCATfONS ATLANTA, GA EALTIMOf~E, fVID ~ BURLINGTON, ft~A I CHICAGO, IL
DALLAS, TX DENVER, CO ~ HOUSTON, TX LQS ANGELES, CA ~ NEW 1'ORf<, NY PHOEIJD;, AZ

FOP I LAI~!L, OR ~ SAIV FRANCISCO, CA ~ SEAI I LE, VVA ~ YORK, P~



EBI ~c~n~~ tin
~ environmental ~ engineering ~ due diligence

21 6 Street
Burlington, MA 01803
Tel: (781) 273- 2500
Fax: (781) 273- 331 1

www.ebiconsulting.com

Table 1 -Proposed Antenna and Cable Information

Center
Number Number Feed

Mounting Line Antenna
of Antenna Model of Feed Line Size

Level (ft) Elevation Manufacturer
Antennas Lines (in)

(ft)

- __ __

149.0 I 148A f 3 _ ~ LNX 6515DS - VTM W/ Mast ~ 
6 (inside) 1-5/8"

pipe
__ _._. a _ ___ __ __. _ _.._

0 0 ~ 3 - ~~ RRUS11_B12

Table 2 -Existing Antenna and Cable Information

Center
Number Number Feed

Mounting Line Antenna
of Antenna Model of Feed Line Size

Level (ft) Elevation Manufacturer
Antennas Lines (in)

(ft)

_ _. _ --
153.0 153.0 2 - 3" x 4' Omni 2 (inside) 7/8"

152.5 152.5 1 - Lightning Rod 3/4" x 6'
.~_____ _ .w ......... .._ _

150.9 150.9 1 - 10.5' horizontal pipe

3 - Gen TMA
__

3 - RV90 17-02DP W/Mast pipe
150.0 I

149A f 
3 - ~ Gen TMA* J 6 (inside) 1 1-5/8"
3 - RV90 17-02DP W/Mast pipe*J

149 3 _ Pirod 12' T Frame Sector —~

Mount (1)

6 - D6980H90-M W/Mast pipe

138.0 I 138..0 3 _ Pirod 12' T-Frame Sector 6 (inside) 1-5/8"

Mount (1)

3 - 7770.00 Antenna
__

132.0 HPA 65R-BBU H8 W/ Mast

....... _._.. 9 ---- ---- pipe 13 (inside) ; 1-5/8„
___ _ p ___..__ _ ......

130.0 6 - Di lexer
_.

3 - Surge Suppressor 2 (inside) I 1/2"
130A ._. _- ._ _._

i 3 - TMA

1 - Platform Mount [LP 304-1]

6 - A2
_v.__ _ _ e

131.0 3 - RRUS-11
129.0 .

3 - RRUS-11 W/ Mast pipe
_. _ __ _---

129.0 6 - RRUS-12

ENVIROBUSINESS, INC. LOCATIONS ~ ATLANTA, GA I BALTIMORE, MD I BURLINGTON, MA I CHICAGO, IL
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Center
Number Number Feed

Mounting Line Antenna
of Antenna Model of Feed Line Size

Level (ft) Elevation Manufacturer
Antennas Lines (in)

(ft)

__......_ 
1 Ring Mount

3 - RRUS-32
127.0 ------......- _.. _-- ----__....

._.. .__
3 RRUS-E2

124.0 2 _ 3" x 4' Omni
L. __ _....._.... ____ _...--

1 2' Side Mount Standoff
119.0 ~. -- _____- __- 2 (inside) 1/2••

119.0 Pirod 6' Side Mount Standoff
2 tower mounts i (1)

73"x12"x7"Antenna W/Mast
108.0 12

pipe
106.0 --__ ~ ~_.__ _ ....__ 12 (inside) 1-5/8„

107.0 ~M 6 RRUS-11

106.0 1 crown mounts (2) Platform Mount [LP 304-1] J

Note: " Exfstfng antennas to be removed

Summary of Results: (Refer to attached TNX Tower Analysis for detailed analysis results)

Section Capacity Table

Section Elevation Component Size Critical P SF*Po~iow % Poss

No. ~ Type Element Ib Ib Capacity Fail

L1 150-130 Pole TP34.3125x27.8125x0.25 1 -4541.18 939803.62 143 Pass

L2 130-115 Pole TP38.6875x32.1875x0.25 2 -11814.50 1072699.71 56.4 Pass

L3 115 - 95 Pole TP45.1875x38.6875x03125 3 -17057.60 1554571.20 62.7 Pass

L4 95 - 91 Pole TP45.8125x42.6125x0.3125 4 -19842.60 1632405.06 77.3 Pass

LS 91- 51 Pole TP58.875x45.8125x0.375 5 -27989.20 2378058.57 84.9 Pass

L6 51- 40 Pole TP61.6875x55.5125x0.375 6 -35310.80 2479259.93 98.7 Pass

L7 40 - 19 Pole TP68.Sx61.6875x0.4375 7 39544.10 3235364.16 83.2 Pass

L8 19 - 0 Pole TP73.8125x64.7054x0.4375 8 -52770.20 3408814.11 95.4 Pass

Summary

Pole (L6) 98.7 Pass

RATING = 98.7 Pass

The maximum stress under the proposed conditions and configurations is 98.7% of the tower capacity,
governed by pole section L6, and is considered adequate.

Detailed base plate and anchor bold data was not available at the time of this analysis. Thus, rigorous
evaluation of those elements was unable to be performed for determining their adequacy. EBI makes no
claim on the anchor bolt and base plate adequacy for supporting the existing and proposed installations,
neither written nor implied.
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Foundation:
The foundation reactions are summarized below:

Current analysis loads
Load (TIA 222 Rev F)

Moment (k-ft) 4792

Shear (k) 48

Axial (k) 63

21 B Street
Burlington, MA 01803
Tel: (781) 273- 2500
Fax: (781)273-3311

www.ebiconsulting.com

The foundation was analyzed for supporting the overall tower reactions, and it was determined that the
existing foundation is structurally adequate for supporting the tower under the proposed loading
configuration.

Limitations and Assumptions:

The report is based on the following:
1. Tower is properly installed and maintained.
2. All members are as specified in the original design documents and are in good condition.
3. All required members are in place.
4. All bolts are in place and are tightly fastened.
5. Tower is in plumb condition.
6. All member protective coatings are in good condition.
7. All tower members were properly designed, detailed, fabricated, and installed and have been

properly maintained since erection.
8. Modifications listed in the previous report have been installed.

EBI is not responsible for any modifications completed prior to or hereafter in which EBI is not or was not
directly involved. Modifications include but are not limited to:

A. Adding antennas
B. Removing /replacing antennas
C. Adding coaxial cables

EBI hereby states that this document represents the entire report and that it assumes no liability for any
factual changes that may occur after the date of this report. All representations, recommendations, and
conclusions are based upon information contained and set forth herein. If you are aware of any
information which conflicts with that which is contained herein, or you are aware of any defects arising
from the original design, material, fabrication, or erection deficiencies, you should disregard this report
and immediately contact EBI. EBI disclaims all liability for representation, recommendation, or conclusion
not expressly stated herein.

THE CONCLUSION OF THE TOWER STRUCTURAL ANALYSIS IS THAT THE TOWER IS AT 98.7%
CAPACITY FOR THE PROPOSED AND EXISTING LOADING AND IS CONSIDERED ADEQUATE.
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Please feel free to contact our office should you have any questions.

Sincerely yours, 
`\~~~~F 

CONN~C~'- ;~~.~ i
EBI Consulting : ~P ~~"~ _ ̀ '~-Q ~'G
February 12, 2015 = ̀''; ~ ~ y~~~

= 1 ~ ; 1 _

'~ z1z~r~ -~'~. ~ "~ ~~ ,No. 3D077 ,' ~~ ,

Brandon Kelsey, ~T. Richard L. Peterman, P.E. boo`=~~_~ti`?='~~`~'..~
Professional Engineer ~~~~`SS~ONA; E~G ~~

Attachment: Photograph Log, Calculations
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Existing monopole base.
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STRUCTURAL DESIGN PARAMETERS
BUILDING CODE: 2003 IBC WITH CT 2005, 2009, 2011, and 2013

AMENDMENTS
ASCE7-05
TIA- 222-F

OCCUPANCY CATEGORY;

WIND LOADS:
BASIC WIND SPEED (fastest mile), V:
IMPORTANCE FACTOR, I:

85 MPH
1.0

(Tia 222 Rev F)

ICE LOADS:
ICE THICKNESS
BASIC WIND SPEED WITH ICE, Vi

0.5 INCH
74 MPH

ENVIRQBUSINESS, INC. LOCAT[ONS ATLANTA, GA 16ALTIMORE, MD ~ BURLINGTON, MA I CHICAGO, IL
DALLAS, TX ~ DENVER, CO HOUSTON, T): ~ LOS AfVGELES, CAI NEW YORK, NY I PHOENIX,. AZ

PORTLAND, OR ~ SAN FRANCISCO, CA ~ SEATTLE, WA ~ YORK, PA



ELI ~~►n~u tin
~ environmental ~ en~ir~eering ~ due diligence

APPENDIX A
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TNX Tower Results
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Burlington, MA 01803 Client Desi ned b
Phone: (781)273-2500 T-Mobile g y
F,9X.• (781) 273 - 3311 Brandon Kelsey

Tower In ut 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 Windham County, Connecticut.
Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 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.

0 t10t1S

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

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
Use TIA-222-G Tension Splice Capacity
Exemption

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

Ta ered Pole Section Geomet
___ ___.

Section Elevation Section Splice Number Top Bottom Wa71 Bend Pole Grade
Length Length of Diameter Diameter Thickness Radius

,Jt ft ft Srdes in in in in
Ll 150.00-130.00 20.00 5.00 12 27.8125 343125 0.2500 1.0000 ~~A36M-45

(45 ksi)
L2 130.00-115.00 20.00 0.00 12 32.1875 38.6875 0.2500 1.0000 A36M-45

(45 ksi)
L3 115.00-95.00 20.Q0 6.00 12 38.6875 45.1875 0.3125 12500 A36M-45

(45 ksi)
L4 95.00-91.00 10.00 OAO 12 42.6125 45.8125 0.3125 12500 A36M-45

(45 ksi)
LS 91.00-51.00 40.00 8,00 12 45.8125 58.8750 0.3750 1.5000 A36M-45

(45 ksi)
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Section Elevation Section Splice Nzmtber Top Bottom ~ Wall Bend Pole Grade a
Length Length of Diameter Diameter Thickness Radizts

ft ft ft Sides in in in in
L6 51.00-40.00 19.00 0.00 12 55.5125 61.6875 0.3750 1.5000 A36M-45

(45 ksi)
L7 40.00-19.00 21.00 9.00 12 61.6875 68.5000 0.4375 1.7500 A36M-45

(45 ksi)
L8 19.00-0.00 28.00 12 64.7054 73.8125 0.4375 1.7500 A36M-45

(45 ksi)

Ta ered Pole Pro ernes

Section Tip Dia. Area I ~ r C I/C J It/Q it in/t
i~2 i~~ i~za in i~z inj in' ins i~~

LI 28.7936 22.1878 2151.4817 9.8674 14.4069 149.3372 4359.4852 10.9202 6.7838 27.135
35.5229 27.4203 4060.7980 12.1944 17.7739 228.4700 82282777 13.4954 8.5258 34.103

L2 35.0053 25.7097 3347.2225 11.4336 16.6731 200.7556 67823803 12.6535 7.9562 31.825
40.0522 30.9422 5835.0856 13.7606 20.0401 291.1701 ] 1823.4654 152288 9.6982 38.793

L3 40.0522 38.6148 72583350 13.7382 20.0401 362.190] ]4707.3546 19.0051 9.5307 30.498
46.7815 45.1555 11606.6056 16.0652 23.4071 495.8578 23518.1297 222241 112728 36.073

L4 46.1034 42.5644 9721.0448 15.1434 22.0733 4403988 19697.4723 20.9489 10.5826 33.864
47.4286 45.7844 12098.3469 162890 23.7309 509.8146 24514.5309 22.5337 11.4403 36.609

LS 47.4286 54.8658 144582714 162666 23.7309 6092599 292963778 27.0033 112728 30.061
60.95]9 70.6388 30856.0755 20.9430 30.4973 1011.7658 62522.7744 34.7662 14.7735 39396

L6 60.1625 66.5785 25835.3472 19.7392 28.7555 898.4497 52349.4177 32.7679 13.8724 36.993
63.8636 74.0348 35523.8611 21.9499 31.9541 1111.7144 71980.9737 36.4377 15.5273 41.406

L7 63.8636 862859 41317.8922 21.9275 31.9541 1293.0378 83721.2515 42.4673 15.3598 35.108
70.9164 95.8830 56694.8448 243664 35.4830 1597.8030 114879.126 47.1907 17.1855 39281

2
L8 70.0185 90.5373 47731.0885 23.0079 33.5174 1424.0700 96716.1258 44.5597 16.1685 36.957

76.4163 103.3670 71033.6649 26.2682 38.2349 1857.8239 143933.463 50.8741 18.6092 42.535
2

Toirer Gusset Gusset Gusset Grade Adjust. Facto~~ Adjzrst. Weight Mult. Doz~ble Angle Double Angle
Elei~atio~a Area Thickness Af Factor Stitch Bolt Stitch Bolt

(per face) A, Spacing Spacing
Diago~xals Hori~onta7s

ft ~t~~ in in in
Ll 1 1 1

150.00-130.00
L2 1 1 1

130.00-115.00
L3 1 1 1

115.00-95.00
L4 95.00-91.00 1 1 1
LS 91.00-51.00 1 1 1
L6 51.00-40.00 1 1 1
L7 40.00-19.00 1 1 1
L8 19.00-0.00 1 1 1

Feed Line/Linear A urtenances ~ Entered As Area

Description Face Alloia~ Contprnzent PTacenient Total ~ C,1A~ WeigJzt
or Shield Tjpe Nzmtber
Leg ,Jt ft2/ft pT
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,__
Description Face Alloi>> Component Placement Total C,~.4..~ Weight

or Shield Type Number

LeS ./~ ~~.~ Pjf
LDFS-SOA (7/8 FQAM) A No Inside Pole 7.00 - 150.00 2 No Ice 0.00 033

1/2" Ice 0.00 0.33
LDF7-SOA (1-5/8 A No Inside Pole 7.00 - 149.00 6 No Ice 0.00 0.82

FOAM) 1J2" Ice 0.00 0.82
LDF7-SOA (1-5/8 A No Inside Pole 7.00 - 144.00 6 No Ice 0.00 0.82

FOAM) 1/2" Ice 0.00 0.82
LDF7-SOA (1-5/8 A No Inside Pole 7.00 - 138.00 6 No Ice 0.00 0.82

FOAM) 1/2" Ice 0.00 0.82
LDF7-SOA (1-5/8 A No Inside Pole 7.00 - 130.00 13 No Ice 0.00 0.82

FOAM) 1/2" Ice 0.00 0.82
LDF4RN-SOA (1/2 A No Inside Pole 7.00 - 130.00 2 No Ice 0.00 0.15

FOAM) 1/2" Ice 0.00 0.15
LDF4RN-SOA (1/2 A No Inside Pole 7.00 - 120.00 2 No Ice 0.00 0.15

FOAM) 1/2" Ice 0.00 0.15
LDF7-SOA (1-5/8 A No Inside Pole 7.00 - 106.00 12 No Ice 0.00 0:82

FOAM) 1/2" Ice 0.00 0.82

Feed Line/Linear A urtenances Section Areas

Tower Totit~er Face AR AF C,IA~ C,iA,~ Weight
Section Elevation In Face Out Face

.f~ ~ .f~ .f~ .fig Ib
Ll 150.00-130.00 A 0.000 0.000 0.000 0.000 239.52

B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L2 130.00-115.00 A 0.000 0.000 0.000 0.000 397.20
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L3 115.00-95.00 A 0.000 0.000 0.000 0.000 641.84
B 0.000 0.000 0.000 0.000 0,00
C 0.000 0.000 0.000 0.000 0.00

L4 95.00-91.OQ A 0.000 0.000 0:000 0.000 146.08
B 0.000 0.000 0.000 O,000 0.00
C 0.000 0.000 0.000 0.000 0.00

LS 91.00-51.00 A 0.000 0.000 0.000 0.000 1460.80
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L6 51.00-40.00 A 0.000 0.000 0.000 0.000 401.72
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L7 40.00-19.00 A 0.000 0.000 0.000 0.000 766.42
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L8 19.00-d.00 A 0.000 0.000 0:000 0.000 438.24
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

Feed Line/Linear A urtenances Section Areas -With Ice
__--

Toit~er Tower Face Ice AR AF CaA,~ C.IA_.~ Werght
Section Elevation or Thickness In Face O:rt Face

ft Leg in ft~ ftz .ft~ ft~ Tb
Ll 150.00-130.00 A 0.500 0.000 0.000 0.000 0.000 239.52

B 0.000 0.000 0.000 0.000 0.00
G 0.000 0.000 0.000 0.000 0.00
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Tower Toi~~er ~ Face Ice- - - AR AF u _ ~ C,~A.~ LL C,~A.~ ~ N~eight
Sectiwa Elei~adon or Thiclnaess In Face Oiit Face

ft Leg in ft~ ft2 ftZ ftz Ib

L2 130.00-115.00 A 0.500 0.000 0.000 0.000 0.000 39720
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L3 115.00-95.00 A 0.500 0.000 0.000 0.000 0.000 641.84
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L4 95.00-91.00 A 0.500 0.000 0.000 0.000 0.000 146.08
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

LS 91.00-51.00 A 0.500 0.000 0.000 0.000 0.000 1460.80
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L6 51.00-40.00 A 0.500 0.000 0.000 0.000 0.000 401.72
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L7 40.00-19.00 A 0.500 0.000 0.000 0.000 0.000 766.92
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00

L8 19.00-0.00 A 0.500 0.000 0.000 0.000 0.000 43824
B 0.000 0.000 0.000 0.000 0.00

~~~ C ~_ ~A~~~~0.000 0.000 _ __ 0.000 0.000 0.00

Feed Line Center of Pressure

Section Elevation CP,~- CPZ CP,I~ CPZ
Ice Ice

ft in in in ins

LI 150.00-130.00 0.0000 0.0000 0.0000 0.0000
L2 130.00-115.00 0.0000 0.0000 0.0000 0.0000
L3 115.00-95.00 0.0000 0.0000 0.0000 0.0000
L4 95.00-91.00 0.0000 0.0000 0.0000 0.0000
LS 91.00-51.00 0.0000 0.0000 0.0000 0.0000
L6 51.00-40.00 0.0000 0.0000 0.0000 0.0000
L7 40.00-19.00 0.0000 0.0000 0.0000 0.0000
L8 19.00-0.00 0.0000 0.0000 0.0000 0.0000

Discrete Tower Loads

DescripNo~a Face Offset Offsets: A~inzuth Placeme~zt C,3A_~ C,i,4_~ Weight
o~~ Type Horn Adjz~smient Front Side
Leg Lateral

Vert
ft ft ft~ ft~ lb
ft

Lightning Rod 3/4" x 6' C None 0.0000 152.50 No Ice 0.45 0.45 30.00
1/2" Ice 1.06 1.06 34.66

3" x 4' Omni C Froin Leg 4.00 0.0000 153.00 No Ice 0.68 0.68 15.00
0.00 1/2" Ice 0.87 0.87 21.82
0.00

3" x 4' Omni B Froin Leg 4.00 0.0000 153.00 No Ice 0.68 0.68 15.00
0.00 1/2" Ice 0.87 0.87 21.82
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Description Face Offset Offsets: ,4~inn~th Placement C,i.4,~ CAA T~Yeight
or Type Horz .4djarsnnent Front Side
Leg Lateral

Vert
ft ft ftz ft~ lb

0.00
10.5' horizontal pipe C None 0.0000 150.90 No Ice 2.01 2.01 61.00

1/2" Ice 2.73 2.73 490.04
RV90-17-02DP W/Mast pipe A From Leg 3.00 0.0000 149.00 No Ice 4.91 3.64 43.55

6.00 1/2" Ice 5.57 4.70 81.64
I.00

RV90-17-02DP W/Mast pipe B From Leg 3.00 0.0000 149.00 No Ice 4.91 3.64 43.55
6.00 I/2" Ice 5.57 4.70 81.64
1.00

RV90-17-02DP W/Mast pipe C From Leg 3.00 0.0000 149.00 No Ice 4.91 3.64 43.55
6.00 1/2" Ice 5.57 4.70 8l .64
1.00

Gen TMA A From Leg 3.00 0.0000 149.00 No Ice 0.68 0.45 13.20
6.00 1/2" Ice 0.80 0.56 1838
1.00

Gen TMA B From Leg 3.00 0.0000 ] 49.00 No Ice 0.68 0.45 1320
6.00 I/2" Ice 0.80 0.56 1838
i.00

Gen TMA C From Leg 3.00 0.0000 149.00 No Ice 0.68 0.45 1320
6.00 1/2" Ice 0.80 0.56 1838
1.00

LNX 6515DS - VTM W/ A From Leg 3.00 0.0000 149.00 No Ice 11.45 10.00 90.00
Mast pipe -6.00 1/2"Ice 12.06 11.42 181.00

-I.00
LNX 6515DS - VTM W/ B From Leg 3.00 0.0000 ] 49.00 No Ice 11.45 10.00 90.00

Mast pipe -6.00 I/2°Ice 12.06 11.42 181.00
-1.00

LNX 6515DS - VTM W/ C From Leg 3.00 0.0000 149.00 No Ice 11.45 10.00 90.00
Mast pipe -6.00 1/2" Ice 12.06 11.42 181.00

-1.00
Pirod 12' T-Fraine Sector A From Leg 1.50 0.0000 149.00 No Ice 13.60 13.60 465.00

Mount (1) 0.00 1/2" Ice 18.40 18.40 600.00
0.00

Pirod 12' T-Frame Sector B From Leg 1.50 0.0000 149.00 No Ice 13.60 13.60 465.00
Mount (1) 0.00 1/2" Ice 18.40 18.40 600.00

0.00
Pirod 12' T-Frame Sector C From Leg 1.50 0.0000 149.00 No Ice 13.60 13.60 465.00

Mount (1) 0.00 1/2" Ice 18.40 18.40 600.00
0.00

DB980H90-M W/Mast pipe A From Leg 3.00 0.0000 138.00 No Ice 427 3.86 34.05
6.00 1/2" Ice 4.86 4.95 69.84
0.00

DB980H90-M W/Mast pipe B From Leg 3.00 0.0000 138.00 No Ice 427 3.86 34.05
6.00 I/2" Ice 4.86 4.95 69.84
0.00

DB980H90-M W/Mast pipe C From Leg 3.00 0.0000 138.00 No Ice 427 3.86 34.05
6.00 1/2" Ice 4.86 4.95 69.84
0.00

DB980H90-M W/Mast pipe A From Leg 3.00 0.0000 138.00 No Ice 427 3.86 34.05
-6.00 1/2" Ice 4.86 4.95 69.84
0.00

DB980H90-M W/Mast pipe B From Leg 3.00 0.0000 138.00 No Ice 427 3.86 34.05
-6.00 1/2" Ice 4.86 4.95 69.84
0.00

DB980H90-M W/Mast pipe C From Leg 3.00 0.0000 138.00 No Ice 4.27 3.86 34.05
-6.00 1/2" Ice 4.86 4.95 69.84
0.00
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Descriph'on Face Offset Offsets: .Lin:uth Placernent C,~I~ C~Aa Weight
or T}pe Hor- Adjustment Front Side
Leg Lateral

Vert
ft ft ,ftz ft~ Ib

w Pirod 12' T-Frame Sector A From Leg 1.50 0.0000 138.00 No Ice 13.60 13.60 465.00
Mount (1) 0.00 1/2" Ice 18.40 18.40 600.00

0.00
Pirod 12' T-Frame Sector B From Leg 1.50 0:0000 138.00 No Ice 13.60 13.60 465.00

Mount (1) 0.00 1/2" Ice 18.40 18.40 600.00
0.00

Pirod 12' T-Frame Sector C From Leg 1.50 09000 138.00 No Ice 13.60 13.60 465.00
Mount (1) 0.00 1/2" Ice 18.40 18.40 600.00

0.00
7770.00 Antenna A From Leg 3.00 0.0000 130.00 No Ice 629 4.65 70.00

6.00 1/2" Ice 6.81 5.36 121.00
2.00

7770.00 Antenna B From Leg 3.00 0.0000 130.00 No Ice 6.29 4.65 70.00
6.00 1/2" Ice 6:81 5.36 121.00
2.00

7770.00 Antenna C From Leg 3.00 0.0000 130.00 No Ice 6.29 4.65 70.00
6.00 1/2" Ice 6.81 5.36 121.00
2.00

HPA-65R-BBU-H8 W/Mast A From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 139.32
pipe 3.00 1/2" Ice 14.11 11.22 237.96

2.00
HPA-65R-BBU-H8 W/Mast B From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 13932

pipe 3.00 1/2" Ice 14.11 1122 237.96
2.00

HPA-65R-BBU-H8 W/Mast C From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 139.32
pipe 3.00 1/2" Ice 14.11 1122 237.96

2.00
TMA A From Leg 3.00 0.0000 130.00 No Ice 0.95 0.37 20.00

3.00 1/2" Ice 1.Q9 0.48 25.00
0.00

TMA B From Leg 3.00 0.0000 130.00 No Ice 0.95 0.37 20.00
3.00 1/2" Ice 1.09 0.48 25.00
0.00

TMA C From Leg 3.00 0.0000 130.00 No Ice 0.95 0.37 20.00
3.00 1/2" Ice 1.04 0.48 25,00
0.00

HPA-65R-BBU-H8 W/Mast A From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 139.32
pipe -3.00 1/2" Ice 14.11 1122 237.96

2.00
HPA-65R-BBU-H8 W/Mast B From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 139.32

pipe -3.00 1/2" Ice 14.11 11.22 237.96
2.00

HPA-65R-BBU-H8 W/Mast C From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 13932
pipe -3.00 1/2" Ice 14.11 1122 237.96

2.00
Diplexer A From Leg 3.00 0.0000 130.00 No Ice 027 0.18 10.00

-3.00 1/2" Ice 034 0.25 15.00
0.00

Diplexer B Froin Leg 3.00 0.0000 130.00 No Ice 0.27 0.18 10.00
-3.00 1/2" Ice 0.34 0.25 15.00
0.00

Diplexer C From Leg 3.,00 0.0000 130.00 No Ice 0.27 0.18 .10.00
-3.00 1/2" Ice 034 025 15.00
0.00

HPA-65R-BBU-H8 W! Mast A From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 139.32
pipe -6,00 1/2" Ice 14.11 11.22 237.96

2.00
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Description Face Offset Offsets: Azimzrth Placement C~A,1 C~A.~ I~T~eight
or Tjpe Horz Adjustment Front Side
Leg Lateral

Trent
ft ft , f[~ , ft~ Ib

.~
HPA-65R-BBU-H8 W! Mast B From Leg 3.00 0.0000 130.00 No Ice 1338 9.82 139.32

pipe -6.00 1/2" Ice 14.11 11.22 237.96
2.00

HPA-65R-BBU-H8 W/ Mast C From Leg 3.00 0.0000 130.00 No Ice 13.38 4.82 139.32
pipe -6.00 1/2" Ice 14.11 11.22 237.96

2.00
Diplexer A From Leg 3.00 0.0000 130.00 No Ice 0.27 0.18 10.00

-6.00 1/2" Ice 034 0.25 15.00
0.00

Diplexer B From Leg 3.00 0.0000 130.00 No Ice 0.27 0.18 10.00
-6.00 1/2" Ice 034 0.25 15.00
0.00

Diplexer C From Leg 3.00 0.0000 130.00 No Ice 0.27 0.18 10.00
-6.00 1/2" Ice 034 0.25 15.00
0.00

Surge Suppressor A From Leg 3.00 0.0000 130.00 No Ice 127 127 30:00
0.00 1/2" Ice 1.46 1:46 45.12
0.00

Surge Suppressor B From Leg 3.00 0.0000 130.00 No Ice 1.27 1.27 30.00
0.00 1/2" Ice 1.46 1.46 45.12
0.00

Surge Suppressor C From Leg 3.00 0.0000 130.00 No Ice 127 127 30.00
0.00 1/2" Ice 1.46 1.46 45.12
0.00

Platform Mount [LP 304-1] A None 0.0000 130.00 No Ice 17.46 17.46 1349.00
1/2" Ice 22.44 22.44 1624.58

RRUS-11 W/ Mast pipe A From Leg 1.00 0.0000 129.00 No Ice 4.51 3.10 100.74
0.00 1/2" Ice 5.02 3.65 140.34
2.00

RRUS-ll W/ Mast pipe B From Leg 1.00 0.0000 129.00 No Ice 4.51 3.10 100.74
0.00 1/2" Ice 5.02 3.65 140.34
2.00

RRUS-11 W/ Mast pipe C From Leg 1.00 0.0000 129.00 No Ice 4.51 3.10 100.74
0.00 1/2" Ice 5.02 3.65 140.34
2.00

RRUS-11 A From Leg 1.00 0.0000 129.00 No Ice 326 1.38 66.00
0.00 1/2" Ice 3.50 1.56 86.87
2.00

RRUS-11 B From Leg 1.00 0:0000 129.00 No Ice 3.26 1.38 66.00
0.00 1/2" Ice 3.50 1.56 86.87
2.00

RRUS-11 C From Leg 1.00 0.0000 129.00 No Ice 326 1.38 66.00
0.00 1/2" Ice 3.50 1.56 86.87
2.00

(2) A2 A From Leg 1.00 0.0000 129.00 No Ice 1.87 0.44 30.00
0.00 1/2" Ice 2.05 0.55 40.42
2.00

(2) A2 A From Leg 1.00 0.0000 129.00 No Ice 1.87 0.44 30.00
0.00 1/2" Ice 2.05 0.55 40.42
2.00

(2) A2 A From Leg 1:00 0.0000 129.00 No Ice 1.87 0.44 30.00
0.00 1/2" Ice 2.05 0.55 40:42
2.00

(2) RRUS-12 A From Leg 1.00 0.0000 129.00 No Ice 3.67 1.49 66.00
0.00 1/2" Ice 3.93 1.67 89.22
0.00

(2) RRUS-] 2 B From Leg 1.00 0.0000 129.00 No Ice 3.67 1.49 66.00
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Descriptio~a Face Offset Offsets: Asinn~th Placement C~A~ CiA,~ Weight
oi' Type Horn Adjushrtent Fro~it Side
Leg Lateral

Vet?
ft . ft ft~ . ft~ Ib
ft
ft
0.00 1/2" Ice 3.93 1.67 89.22
0.00

(2) RRUS-12 C From Leg 1.00 0.0000 129.00 No Ice 3.67 1.49 66.00
0.00 1/2" Ice 3.93 ].67 89.22
0.00

RRUS-E2 A From Leg 1.00 0.0000 129.00 No Ice 3.97 1.85 87.00
0.00 1/2" Ice 423 2.04 114.31
-2.00

RRUS-E2 B From Leg 1.00 0.0000 129.00 No Ice 3.97 ] .85 87.00
0.00 1/2" Ice 423 2.04 114.31
-2.00

RRUS-E2 C From Leg ] .00 0.0000 129.00 No Ice 3.97 1.85 87.00
0.00 1/2" Ice 423 2.04 11431
-2.00

RRUS-32 A From Leg 1.00 0.0000 129.00 No Ice 3.87 2.76 92.00
0.00 1/2" Ice 4.15 3.02 I ]9.93
-2.00

RRUS-32 B From Leg 1.00 0.0000 129.00 No Ice 3.87 2.76 92.00
0.00 1/2" Ice 4.15 3.02 ] 19.93
-2.00

RRUS-32 C From Leg I.00 0.0000 129.00 No Ice 3.87 2.76 92.00
0.00 1 /2" Ice 4.15 3.02 119.93
-2.00

Ring Mount A None 0.0000 129.00 No Ice 1.40 1.40 90.00
1/2" Ice 2.40 2.40 130.00

3" x 4' Omni B From Leg 6.00 0.0000 119.00 No Ice 0.68 0.68 15.00
0.00 1/2" Ice 0.87 0.87 21.82
5.00

3" x 4' Omni C From Leg 6.00 0.0000 ] 19.00 No Ice 0.68 0.68 15.00
0.00 1/2" Ice 0.87 0.87 21.82
5.00

Pirod 6' Side Mount Standoff B From Leg 3.00 0.0000 119.00 No Ice 4.97 4.97 70.00
(1) 0.00 1/2" Ice 6.12 6.12 130.00

0.00
Pirod 6' Side Mount Standoff C From Leg 3.00 0.0000 119.00 No Ice 4.97 4.97 70.00

(1) 0.00 1/2" Ice 6.12 6.12 130.00
0.00

2' Side Mount Standoff A From Leg 1.00 0.0000 119.00 No Ice 1.00 1.00 30.00
0.00 1/2" Ice 1.50 1.50 50.00
0.00

73a12x7 Antenna W/Mast A From Leg 3.00 0.0000 106.00 No Ice 839 7.14 104.74
pipe 6.00 1/2" Ice 8.94 7.96 173.91

2.00
73x12x7 Antenna W/Mast B From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104.74

pipe 6.00 1/2" Ice 8.94 7.96 173.91
2.00

73x12x7 Antenna W/ Mast C Froin Leg 3.00 0.0000 106.00 No Ice 839 7.14 104.74
pipe 6.00 1/2" Ice 8.94 7.96 173.91

2.00
RRUS-11 A From Leg 3.00 0.0000 106.00 No Ice 326 138 66.00

6.00 1/2" Ice 3.50 1.56 86.87
1.00

RRUS-1 I B From Leg 3.00 0.0000 106.00 No Ice 3.26 138 66.00
6.00 1/2" Ice 3.50 1.56 86.87
1.00

RRUS-11 C Froin Leg 3.00 0.0000 106.00 No Ice 3.26 138 66.00
6.00 1/2" Ice 3.50 1.56 86.87
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EBI Consulting 
Project Date

21Bsr 81150114 15:26:13 02/17/15
Burlington, MA 01803 Client Designed by
Phone: (78I) 273 -2500 T-Mobile
FAX. (781) 273 - 3311 Brandon Kelsey

- --~ __
Description Face Offset Offsets: A~mtzrth Placement C ~,4a C ~A ~ I~Veight

or Tjpe Horz Adjustnsent Front Side
Leg Lateral

Vert
ft ft ftz ftZ Ib

.~

.~
1.00

73x12x7 Antenna W/Mast A From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104.74
pipe 3.00 1/2" Ice 8.94 7.96 173.91

2.00
73x12x7 Antenna W/ Mast B From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104.74

pipe 3.00 1/2" Ice 8.94 7.96 173.91
2.00

73x12x7 Antenna W/Mast C From Leg 3.00 0.0000 106.00 No Ice 839 7.14 104.74
pipe 3.00 1/2" Ice 8.94 7.96 173.91

2.00
RRUS-11 A From Leg 3.00 O.000Q 106.00 No Ice 326 1.38 66.00

3.00 1/2" Ice. 3.50 1.56 86.87
1.00

RRUS-11 B From Leg 3.00 O.000~ 106.00 No Ice 326 1.38 66.00
3.00 1/2" Ice 3.50 1.56 86.87
1.00

RRUS-11 C From Leg 3.00 0.0000 106.00 No Ice. 3.26 1.38 66.00
3.00 1/2" Ice 3.50 1.56 86.87
1.00

73x12x7 Antenna W/ Mast A From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104.74
pipe -3.00 1/2" Ice 8.94 7.96 173.91

2..00
73x12x7 Antenna W/ Mast B From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104.74

pipe -3.00 1/2" Ice 8.94 7.96 173.91
2.00

73x12x7 Antenna W/ Mast C From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104.74
pipe -3.00 1/2" Ice 8.94 7.96 173.91

2.00
73x12x7 Antenna W/ Mast A From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104.74

pipe -6.00 1/2" Ice 8.94 7.96 173.91
2.00

73x12x7 Antenna W/ Mast B From Leg 3.00 0.0000 106.00 No Ice 839 7.14 104.7}
pipe -6.00 1/2" Ice 8.94 7.96 173.91

2.00
73x12x7 Antenna W/ Mast C From Leg 3.00 0.0000 106.00 No Ice 8.39 7.14 104:74

pipe -6.00 1/2" Ice 8.94 7.96 173.91
2.00

Platform Mount [LP 304-1] A None 0.0000 106.00 No Ice 17:46 17.46 1349.00
1/2" Ice 22.44 22.44 1624.58

Tower Pressures - No Ice

Gp = 1.690

Section _ KZ q~ Ac F AF Ars A~~s Leg C,~A,~ C,~A,~
Elevation a % In Out

c Face Face
ft s e

Ll 139.65 1.51 28 51.771 A 0.000 51.771 51.771 100.00 0.000 0.000
150.00-130,00 B 0.000 51.771 100.00 0.000 0.000
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2~Bsr 81150114 15:26:13 02/17/15
Burlington, MA 01803 Client Designed by
Phone: (781)273-2500 T-Mobile
FAX.• (`/81) 273-3311 Brandon Kelsey

Section z KZ g~ A~ F AF AR AieB Leg C,~.4,~ C,IA,~
Elevaizon a % In Out

c Face Face
s ' t2 e

C 0.000 51.771 100.00 0.000 0.000
L2 122.33 1.454 27 45.313 A 0.000 45313 45313 100.00 0.000 0.000

130.00-115.00 B 0.000 45313 100.00 0.000 0.000
C 0.000 45313 100.00 0.000 0.000

L3 104.74 1.391 26 69.896 A 0.000 69.896 69.895 100.00 0.000 0.000
115.00-95.00 B 0.000 69.896 100.00 0.000 0.000

C O.000 69.896 100.00 0.000 0.000
L4 95.00-91.00 92:99 1344 25 15.057 A 0.000 15.057 15.057 100.00 0.000 0,000

B 0.000 15.057 100.00 0.000 0.000
C 0.000 15.057 100.00 0.000 0.000

LS 91.00-51.00 70.57 1.243 23 174.479 A 0.000 174.479 174.479 100.00 0.000 0.000
B 0.000 174.479 100.00 0.000 0.000
C 0.000 174.479 100.00 0.000 0.000

L6 51.00-40.00 45.45 1.096 20 54.908 A 0.000 54.908 54.908 100.00 0.000 0.000
B 0.000 54.908 100.00 0.000 0.000
C 0.000 54.908 100.00 0.000 0.000

L7 40.00-19.00 2932 1 18 113.914 A 0.000 113.914 113.914 100.00 0.000 0.000
B 0.000 113.914 100.00 0.000 0.000
C 0.000 113.914 100.00 0.000 0.000

L819.00-0.00 9.36 1 18 111.977 A 0.000 111.977 111.977 100.00 0.000 0.000
B 0.000 111.977 100.00 0.000 0.000
C 0.000 111.977 100.00 0.000 0.000

Tower Pressure -With Ice

Gly =1.690

Secfion z KZ g~ tZ A~ F AF AR Aug Leg C,~A,~ C4AA
Elevation a % In Dut

c Face Face
s in ft~ e

Ll 139.65 1.51 21 0.5000 53.438 A 0.000 53.438 53.438 100.00 0.000 0.000
150.00-130.00 B 0.000 53.438 100.00 0.000 0.000

C 0.000 53.438 100.00 0.000 0.000.
L2 12233 1.454 20 0.5000 46.563 A 0.000 46.563 46.563 100.00 O.000 0.000

130.00-115.00 B 0.000 46.563 100.00 0.000 0.000
C 0.000 46.563 100.00 0.000 0.000

L3ll5.00-95.00 104.74 1391 19 0.5000 71.563 A 0.000 71.563 71.563 100.00 0.000 0.000
B 0.000 71.563 100.00 0.000 0.000
C 0.000 71.563 100.00 0.000 0.000

L4 95.00-91.00 92.99 1344 19 0.5000 15391 A 0.000 15391 15391 100.00 0.000 0.000
B 0.000 15391 100.00 0.000 0.000
C 0.000 15391 100.00 0.000 0.000

LS 91.00-51.00 70.57 1243 17 0.5000 177.813 A 0.000 177.813 177.813 100.00 0.000 0.000
B 0.000 177.813 100.00 0.000 0.000
C 0.000 177.&13 100.00 0.000 0.000

L6 51.00-40.00 45.45 1.096 15 0.5000 55.825 A 0.000 55.825 55.825 100.00 0:000 0.000
B 0.000 55.825 100.00 0.000 O.00D
C 0.000 55.825 100.00 0.000 0.000

L7 40.00-19.00 2932 1 14 0.5000 115.664 A 0.000 115.664 115.664 100.00 0.000 0.000
B 0.000 115.664 100.00 0.000 0.000
C 0.000 115.664 100.00 0.000 0.000

L819.00-0.00 9.36 1 14 0.5000 113.561 A 0.000 113.561 113.561 100.00 0.000 0.000
B 0.000 113.561 100.00 0.000 0.000
C 0.000 113.561 100.00 0.000 0.000
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zl Bsr 81150114 15:26:13 02/17/15
Bta•lingron, A1A 01803 Client Designed by
Phone: (78]) 273 - 2500 T-Mobile
FAX.' (78l) 273 - 3311 Brandon Kelsey

Tower Pressure -Service

GH =1.690

Section _ KZ q~ A~ F Ar An Aieg Leg C~A,~ C,;A,~
Elevation a % In Ozrt

c Face Face
t t s e ftz ftz ftZ

Ll 139.65 1.51 10 51.771 A 0.000 51.771 51.771 100.00 0.000 0.000
150.00-130.00 B 0.000 51.771 100.00 0.000 0.000

C 0.000 51.771 100.00 0.000 0.000
L2 12233 1.454 9 45313 A 0.000 45.313 45.313 100.00 0.000 0.000

130.00-115.00 B 0.000 45.313 ] 00.00 0.000 0.000
C 0.000 45313 100.00 0.000 0.000

L3 104.74 1391 9 69.896 A 0.000 69.896 69.896 100.00 0.000 0.000
115.00-95.00 B 0.000 69.896 100.00 0.000 0.000

C 0.000 69.896 100.00 0.000 0.000
L495.00-91.00 92.99 1344 9 15.057 A 0.000 15.057 15.057 100.00 0.000 0.000

B 0.000 15.057 100.00 0.000 0.000
C 0.000 15.057 100.00 0.000 0.000

LS 91.00-51.00 70.57 1243 8 174.479 A 0.000 174.479 174.479 100.00 0.000 0.000
B 0.000 174.479 100.00 0.000 0.000
C 0.000 174.479 100.00 0.000 0.000

L6 51.00-40.00 45.45 1.096 7 54.908 A 0.000 54.908 54.908 100.00 0.000 0.000
B 0.000 54.908 100.00 0.000 0.000
C 0.000 54.908 100.00 0.000 0.000

L7 40.00-19.00 2932 1 6 113.914 A 0.000 113.914 113.914 100.00 0.000 0.000
B 0.000 113.914 100.00 0.000 0.000
C 0.000 113.914 100.00 0.000 0.000

L819.00-0.00 936 1 6 111.977 A 0.000 111.977 111.977 100.00 0.000 0.000
B 0.000 111.977 100.00 0.000 0.000
C 0.000 111.977 100.00 0.000 0.000

Tower Forces - No Ice -Wind Normal To Face

Section Add Self F e CF RR DF DR AL F m Ch•l.
Eleratio~~ T~Yeight Td~eight a Face

c
t lb lb e Ib 7

L1 239.52 1688.06 A 1 1.03 1 1 1 51.771 2517.07 125.85 C
150.00-130.00 B 1 1.03 I ] 1 51.771

C 1 1.03 1 1 1 51.771
L2 39720 1927.74 A 1 1.03 ] 1 1 45313 2121.28 141.42 C

130.00-115.00 B I 1.03 1 1 1 45313
C 1 1.03 1 1 I 45.313

L3 641.84 2850.52 A 1 1.03 1 I 1 69.896 3130.18 156.51 C
115.00-95.00 B 1 1.03 1 I 1 69.896

C 1 1.03 I I 1 69.896
L4 146.08 1503.16 A 1 1.03 I 1 1 15.057 651.79 162.95 C

95.00-91.00 B 1 1.03 1 1 1 15.057
C 1 1.03 1 1 1 15.057

LS 1460.80 854129 A 1 1.03 1 1 1 174.479 6954.40 173.86 C
91.00-51.00 B 1 1.03 1 1 1 174.479

C 1 1.03 1 I 1 174.479
L6 401.72 4545.53 A 1 1.03 1 I 1 54.908 1937.08 176.10 C

51.00-40.00 B 1 1.03 1 1 1 54.908
C 1 1.03 1 1 1 54.908
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Project Date

21 a sr 81150114 15:26:13 02/17/15
Baa~li~2gton, MA 01803 Client Designed by

Phone: (781) 273 -2500 T-Mobile
FAX.• (781) 273 - 3311 Brandon Kelsey

Section Add Self F e CF RR DF DR AL F it Ch~l.
Eleratio» N~eight Weight a Face

c
Ib Ib e Tb If

L7 766.92 6508.75 A 1 1.03 1 1 1 113.914 3667.58 174.65 C
40.00-19.00 B 1 ] .03 1 1 1 113.914

C 1 1.03 1 1 I 113.914
L819.00-0.00 43824 923739 A 1 1.03 1 1 1 111.977 360522 189.75 C

B 1 1.03 1 1 1 111.977
C 1 1.03 I 1 1 111.977

Sum Weight: 449232 36802.43 OTM 1719576.8 24584.60
0 lb-ft

Tower Forces - No Ice -Wind 60 To Face

Section Add Self F e CF RR DF Dn AE F its Ch'l.
Eleradon A~erght i~Veight a Face

c
Ib Ib e ft2 Ib 7

Ll 239.52 1688.06 A 1 1.03 I 1 1 51.771 2517.07 125.85 C
150.00-130.00 B 1 1.03 1 1 1 51.771

C 1 ].03 1 1 1 51.771
L2 39720 1927.74 A 1 1.03 1 1 1 45313 2121.28 141.42 C

130.00-115.00 B 1 1.03 1 1 1 45313
C 1 1.03 1 1 1 45313

L3 641.84 2850.52 A 1 1.03 1 1 1 69.896 3130.18 156.51 C
115.00-95.00 B 1 1.03 1 1 1 69.896

C 1 1.03 ] 1 1 69.896
L4 146.08 1503.16 A I 1.03 ] 1 1 15.057 651.79 162.95 C

95.00-91.00 B 1 1.03 1 1 1 15.057
C 1 1.03 1 I 1 15.057

LS 1460.80 8541.29 A 1 1.03 I 1 1 174.479 6954.40 173.86 C
91.00-51.00 B 1 1.03 I 1 1 174.479

C 1 1.03 1 1 1 174.479
L6 401.72 4545.53 A 1 1.03 1 1 1 54.908 1937.08 176.10 C

51.00-40.00 B l 1.03 1 1 1 54.908
C 1 1.03 1 I 1 54.908

L7 766.92 6508.75 A 1 1.03 1 1 1 113.914 3667.58 174.65 C
40.00-19.00 B 1 1.03 1 I 1 113.914

C 1 1.03 ] 1 1 113.914
L819.00-0.00 43824 9237.39 A I 1.03 1 1 1 111.977 3605.22 189.75 C

B I 1.03 1 1 1 111.977
C 1 1.03 1 1 1 111.977

Sum Weight: 449232 36802.43 OTM 1719576.8 24584.60
O lb-ft

Tower Forces - No Ice -Wind 90 To Face

Section Add Self F e CF RR Dr DR AH F iv Ch•l.
Elei~afion Weight PYeight a Face

c
ft Ib lb e t~ Ib 1

L1 239.52 1688.06 A 1 1.03 1 1 I 51.771 2517.07 125.85 C
150.00-130.00 B 1 1.03 1 1 1 51.77]

C 1 1.03 1 1 1 51.771
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EBI Consulting 
Project Date

zl B sr 81150114 15:26:13 02/17/15
Bio•Iington, MA 01803 Client Designed by

Pho~se: (78I) 273 - 2500 T-Mobile
FAX. (781) 273 - 3311 Brandon Kelsey

Section Add Self F e CF Rn DF DR AE F io Cn•1.
Elerallo~i N~eight Weight a Face

c
ft lb Ib e t~ Ib If

L2 397.20 1927.74 A 1 1.03 1 1 1 45.313 2121.28 141.42 C
130.00-115.00 B 1 1.03 1 1 I 45.313

C 1 1.03 1 1 1 45.313
L3 641.84 2850.52 A 1 1.03 1 1 1 69.896 3130.18 156.51 C

115.00-95.00 B 1 1.03 1 1 1 69.896
C 1 1.03 1 1 1 69.896

L4 146.08 1503.16 A 1 1.03 1 1 1 15.057 651.79 162.95 C
95.00-91.00 B 1 1.03 1 1 1 15.057

C 1 1.03 1 1 1 15.057
LS 1460.80 854129 A 1 1.03 1 1 1 174.479 6954.40 173.86 C

91.00-51.00 B 1 1.03 1 1 1 174.479
C 1 1.03 1 1 1 174.479

L6 401.72 4545.53 A 1 1.03 1 I 1 54.908 1937.08 176.10 C
51.00-40.00 B 1 1.03 1 1 1 54.908

C 1 1.03 1 I 1 54.908
L7 766.92 6508.75 A 1 1.03 1 1 1 113.914 3667.58 174.65 C

40.00-19.00 B 1 1.03 1 I I 113.914
C 1 1.03 1 1 1 113.914

L819.00-0.00 43824 9237.39 A 1 1.03 1 1 1 111.977 3605.22 189.75 C
B 1 1.03 1 1 1 111.977
C 1 1.03 1 1 1 111.977

Suin Weight: 4492.32 36802.43 OTM 1719576.8 24584.60
0 lb-ft

Tower Forces -With Ice -Wind Normal To Face

Section Add Self F e Cr RR DF Dk AE F iv Cb•l.
Elevafion YPeight Weight a Face

c
t Ib lb e ft~ Ib If

Ll 239.52 208329 A 1 1.03 ] 1 1 53.438 1948.58 97.43 C
150.00-130.00 B 1 1.03 1 1 1 53.438

C 1 1.03 1 1 I 53.438
L2 397.20 2272.88 A 1 1.03 I l 1 46.563 1634.85 108.99 C

130.00-115.00 B 1 1.03 1 I 1 46.563
C 1 1.03 1 1 1 46.563

L3 641.84 3381.93 A 1 1.03 I I 1 71.563 2403.61 120.18 C
115.00-95.00 B 1 1.03 I 1 1 71.563

C 1 1.03 1 1 1 71.563
L4 146.08 1617.54 A 1 1.03 1 1 1 15391 499.66 124.92 C

95.00-9 ] .00 B 1 1.03 1 1 1 15.391
C 1 1.03 I 1 1 15.391

LS 1460.80 9864.73 A 1 1.03 1 ] 1 177.813 5315.45 132.89 C
91.00-51.00 B 1 1.03 1 1 1 177.813

C 1 1.03 1 1 1 177.813
L6 401.72 4961.51 A 1 1.03 1 1 1 55.825 1477.06 13428 C

51.00-40.00 B 1 1.03 1 I I 55.825
C 1 1.03 1 I I 55.825

L7 766.92 7371.20 A 1 1.03 1 I 1 115.664 2792.94 133.00 C
40.00-19.00 B 1 1.03 1 1 1 115.664

C 1 1.03 I 1 1 115.664
L819.00-0.00 43824 10084.67 A 1 1.03 1 1 1 113.561 2742.15 144.32 C

B 1 1.03 1 1 1 113.561
C 1 1.03 1 1 1 113.561

Sum Wei ht: 449232 41637.75 OTM 1320141.1 18814.32
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Project Date

2r B sr 81150114 15:26:13 02/17/15
Bza•li~sgton, MA 01803 Client Designed by
Phone: (781) 273 -2500 T-Mobile
FAX. (781) 273-3311 Brandon Kelsey

Secfian Add Self F e Cr Rn DF Dn AE F its Ctrl.
Elei~atian Weight IYeight a Face

c
Ib Ib e Ib Ir

S lb-ft

Tower Forces -With Ice -Wind 60 To Face

Section Add Self F e CF RR DF DR A~ F i~~ Cb~7.
Elevation A~eight I~Yeight a Face

c
t Ib Ib e t~ lb If

Ll 239.52 208329 A I 1.03 1 I 1 53.438 1948.58 97.43 C
150.00-130.00 B I 1.03 1 1 I 53.438

C I 1.03 1 1 I 53.438
L2 39720 2272.88 A 1 1.03 1 1 1 46.563 1634.85 108.99 C

130.00-115.00 B 1 ].03 1 1 1 46.563
C 1 1.03 1 1 I 46.563

L3 641.84 3381.93 A 1 1.03 1 1 I 71.563 2403.61 120.18 C
115.00-95.00 B 1 1.03 1 1 I 71.563

C I 1.03 1 1 I 71.563
L4 146.08 1617.54 A 1 1.03 1 1 1 15391 499.66 124.92 C

95.00-91.00 B 1 1.03 ] ] 1 15391
C 1 1.03 1 1 1 15391

LS 1460.80 9864.73 A 1 1.03 1 1 1 177.813 5315.45 132.89 C
91.00-51.00 B 1 1.03 1 1 1 177.8]3

C 1 1.03 1 1 1 177.813
L6 401.72 4961.51 A 1 1.03 1 1 1 55.825 1477.06 13428 C

51.00-40.00 B 1 1.03 1 1 1 55.825
C 1 1.03 1 1 1 55.825

L7 766.92 737120 A 1 1.03 1 1 1 115.664 2792.94 133.00 C
40.00-19.00 B 1 1.03 1 1 1 115.664

C 1 1.03 1 1 1 115.664
L819.00-0.00 43824 10084.67 A 1 1.03 1 1 1 113.561 2742.15 14432 C

B 1 1.03 I 1 1 113.561
C 1 1.03 I 1 1 113.561

Sum Weight: 4492.32 41637.75 OTM 1320141.1 1881432
5 Ib-ft

Tower Forces -With Ice -Wind 90 To Face

Section Add Self F e CF RR DF Da AL F u~ Cn•1.
Elevation T~Veight N~eight a Face

c
lb Ib e ft~ lb 1

L1 239.52 208329 A 1 1.03 1 1 I 53.438 1948.58 97.43 C
150.00-130.00 B 1 1.03 1 ] 1 53.438

C 1 1.03 1 1 I 53.438
L2 39720 2272.88 A 1 1.03 1 1 1 46.563 1634.85 108.99 C

130.00-115.00 B 1 1.03 1 1 1 46.563
C 1 1.03 1 1 1 46.563

L3 641.84 3381.93 A 1 1.03 1 1 1 71.563 2403.61 120.18 C
115.00-95.00 B 1 1.03 1 1 1 71.563

C 1 1.03 I I 1 71.563
L4 146.08 1617.54 A 1 1.03 ] 1 1 15391 499.66 124.92 C
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EBI Consulting 
Project Date

zr B sr 81150114 15:26:13 02/17/15
Burlilagto~l, MA OI803 Client Designed by

Phone.• (781) 273 - 2500 T-Mobile
FAX.' (781) 273 - 3311 Brandon Kelsey

Sectio~z Add Self F e Cr RR DF DR AE F iv Cn•l.
Elevation Weight YYeight a Face

c
t Ib Ib e t~ Ib T

95.00-91.00 B 1 1.03 l 1 1 15.391
C I 1.03 1 1 1 15.391

LS 1460.80 9864.73 A 1 1.03 1 I 1 177.813 5315.45 132.89 C
91.00-51.00 B 1 1.03 1 1 1 177.813

C 1 1.03 1 1 1 177.813
L6 401.72 4961.51 A 1 1.03 1 1 ] 55.825 1477.06 134.28 C

51.00-40.00 B 1 1.03 1 1 1 55.825
C 1 1.03 1 1 1 55.825

L7 766.92 7371.20 A 1 1.03 1 1 1 115.664 2792.94 133.00 C
40.00-19.00 B 1 1.03 1 1 1 115.664

C 1 1.03 1 1 1 115.664
L8 19.00-0.00 43824 10084.67 A 1 1.03 1 1 1 113.561 2742.15 14432 C

B 1 1.03 1 1 1 113.561
C 1 1.03 1 1 I 113.561

Sum Weight: 449232 41637.75 OTM ]320141.1 1881432
S lb-ft

Tower Forces -Service -Wind Normal To Face

Section Add Self F e CF RR DF DX AE F iv Cb~l.
Elei~ation Weight Yt~eight a Face

c
,ft Ib Ib e ft~ lb 1

LI 239.52 1688.06 A 1 1.03 1 1 1 51.771 870.96 43.SS C
150.00-130.00 B 1 1.03 1 I 1 51.771

C 1 1.03 1 1 1 51.771
L2 397.20 1927.74 A 1 1.03 1 1 1 45313 734.01 48.93 C

130.00-115.00 B 1 1.03 1 1 1 45313
C 1 1.03 1 1 1 45313

L3 641.84 2850.52 A 1 1.03 1 1 I 69.896 1083.11 54.16 C
115.00-95.00 B 1 1.03 1 1 1 69.896

C 1 1.03 1 1 1 69.896
L4 146.08 1503.16 A 1 1.03 1 1 1 15.057 225.53 56.38 C

95.00-91.00 B 1 1.03 1 1 1 15.057
C 1 1.03 1 1 1 15.057

LS 1460.80 854129 A 1 1.03 I 1 1 174.479 240637 60.16 C
91.00-51.00 B 1 1.03 1 1 1 174.479

C 1 1.03 ] 1 1 174.479
L6 401.72 4545.53 A 1 1.03 1 1 1 54.908 670.27 60.93 C

51.00-40.00 B 1 1.03 1 I 1 54.908
C 1 1.03 1 1 1 54.908

L7 766.92 6508.75 A 1 1.03 1 I 1 113.914 1269.06 60.43 C
40.00-19.00 B 1 1.03 1 1 I 113.914

C 1 1.03 1 1 I 113.914
L819.00-0.00 43824 9237.39 A 1 1.03 1 1 1 111.977 1247.48 65.66 C

B 1 1.03 1 1 1 111.977
C 1 1.03 1 1 1 Ill .977

Sum Weight: 4492.32 36802.43 OTM 59500927 8506.78
Ib-ft

Tower Forces -Service -Wind 60 To Face
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Section Add Self F e CF RR Dh DR AE F it Cn•1.
Elevation YYeight N~eight a Face

c
Ib Ib e ft~ Ib 1

Ll 239.52 1688.06 A 1 1.03 1 1 1 51.771 870.96 43.55 C
150.00-130.00 B l 1.03 1 1 1 51.771

C 1 1.03 1 1 1 51.771
L2 397.20 1927.74 A 1 1.03 1 I 1 45313 734.01 48.93 C

130.00-115.00 B 1 1.03 1 I 1 45313
C 1 1.03 1 I 1 45313

L3 641.84 2850.52 A 1 1.03 1 I 1 69.896 1083.11 54.16 C
115.00-95.00 B 1 1.03 1 1 1 69.896

C 1 1.03 1 1 1 69.896
L4 146.08 1503.16 A 1 1.03 1 1 1 15.057 225.53 56.38 C

95.00-91.00 B 1 1.03 1 1 1 15.057
C 1 1.03 1 1 I 15.057

LS 1460.80 854129 A 1 1.03 1 1 1 174.479 240637 60.16 C
91.00-51.00 B 1 1.03 1 1 I 174.479

C 1 1.03 1 l 1 174.479
L6 401.72 4545.53 A 1 1.03 1 1 1 54.908 67027 60.93 C

51.00-40.00 B 1 1.03 1 ] 1 54.908
C 1 1.03 1 1 1 54.908

L7 766.92 6508.75 A 1 1.03 1 1 1 113.914 1269.06 60.43 C
40.00-19.00 B 1 1.03 1 1 1 113.914

C 1 1.03 1 1 1 113.914
L819.00-0.00 438.24 923739 A 1 1.03 1 1 1 ll1.977 1247.48 65.66 C

B 1 1.03 1 I 1 111.977
C 1 1.03 I I 1 111.977

Sum Weight: 449232 36802.43 OTM 59500927 8506.78
Ib-ft

Tower Forces -Service -Wind 90 To Face

Section Add Self F e CF RR DF DR A~ F it Ch'l.
EleratiaiT T~Yeight I~Veight a Face

c
Ib Ib e t~ Ib If

Ll 239.52 1688.06 A 1 1.03 1 1 1 51.771 870.96 43.55 C
150.00-130.00 B 1 1.03 1 1 1 51.771

C 1 1.03 I 1 1 51.771
L2 39720 1927.74 A 1 1.03 1 1 1 45313 734.01 48.93 C

130.00-115.00 B 1 1.03 1 1 1 45313
C 1 1.03 1 1 1 45.313

L3 641.84 2850.52 A 1 1.03 I 1 1 69.896 1083.11 54.16 C
115.00-95.00 B 1 1.03 1 I 1 69.896

C 1 1.03 1 1 1 69.896
L4 146.08 1503.16 A 1 1.03 1 1 1 15.057 225.53 5638 C

95.00-91.00 B I 1.03 1 1 1 15.057
C 1 1.03 1 1 1 15.057

LS 1460.80 8541.29 A 1 1.03 ] 1 1 174.479 2406.37 60.16 C
91.00-51.00 B 1 1.03 1 1 1 174.479

C 1 1.03 1 1 1 174.479
L6 401.72 4545.53 A 1 1.03 I 1 1 54.908 67027 60.93 C

51.00-40.00 B 1 1.03 I 1 1 54.908
C 1 1.03 1 1 1 54.908

L7 766.92 6508.75 A 1 1.03 1 1 1 113.914 1269.06 60.43 C
40.00-19.00 B 1 1.03 1 I 1 113.914

C 1 1.03 1 1 1 113.914
L819.00-0.00 43824 923739 A 1 1.03 ] 1 1 111.977 1247.48 65.66 C

B 1 1.03 1 1 1 111.977
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Section Add Self F e CF RR DF DR A~ F tin Ctrl.
Elevation Weight A'eight a Face

c
Ib Ib e Ib 1

C 1 1.03 1 1 1 111.977
Sum Weight: 449232 36802.43 OTM 595009.27 8506.78

Ib-ft

Force Totals

Load Vertical Sum of Sum of Sum of Sum of Sz~rn ofTorgtres
Case Forces Forces Forces Overh~rning Overhn-ning

X Z Moments, M Moments, M
Ib 7b Tb Ib- Tb- Ib ft

Leg Weight 36802.43
Bracing Weight 0.00
Total Member Self-Weight 36802.43 -2.97 0.00
Total Weight 5277828 -2.97 0.00
Wind 0 deg - No Ice 0.00 -47812.48 -4728075.59 0.00 0.00
Wind 30 deg - No Ice 23707.40 -41406.82 -4094633.97 -233798$.78 507.10
Wind 60 deg - No Ice 41062.43 2390624 -2364039.28 -4049515.35 878.32
Wind 90 deg - No Ice 47414:81 0.00 -2.97 -4675977.55 1014.19
Wind 120 deg - No Ice 41062.43 23906.24 2364033.34 -4049515.35 878.32
Wind 150 deg - No Ice 23707.40 41406.82 4094628.03 -2337988.78 507.10
Wind 180 deg - No Ice 0.00 47812.48 4728069.65 0.00 0.00
Wind 210 deg - No Ice -23707.40 41406.82 409462&.03 2337988.78 -507.10
Wind 240 deg - No Ice -41062.43 23906.24 236403334 404951535 -878.32
Wind 270 deg - No Ice -47414.81 0.00 -2.97 4675977.55 -1014.19
Wind 300 deg - Na Ice -41062.43 -23906.24 -236403928 4049515.35 -878.32
Wind 330 deg - No Ice -23707.40 -41406.82 -4094633.97 2337988.78 -507.10_ --- --Member Ice 483532
Total Weight Ice 62868.64 154.62 0.00
Wind 0 deg -Ice 0.00 -39164.61 -3966726.16 0.00 0.00
Wind 30 deg -Ice ] 9425.88 -33917.55 -3435264.91 -1962948.43 461.92
Wind 60 deg -Ice 33646.61 -19582.31 -1983285.77 -3399926.41 800.07
Wind 90 deg -Ice 38851.76 0.00 154.62 -3925896.85 923.&4
Wind 120 deg -Ice 33646.61 19582.31 1983595.01 -3399926.41 800.07
Wind 150 deg -Ice 19425.88 33917.55 3435574.15 -1962948.43 461.92
Wind 180 deg -Ice 0.00 39164.61 3967035.40 0.00 0.00
Wind 210 deg -Ice -19425.88 33917.55 3435574.15 1962948.43 -461.92
Wind 240 deg -Ice -33646.61 19582.31 1983595.01 3399926.41 -800.07
Wind 270 deg -Ice -38851.76 0.00 154.62 3925896.85 -923.84
Wind 300 deg -Ice -33646.61 -19582.31 -1983285.77 3399926.41 -800.07
Wind 330 deg -Ice -] 9425.88 -33917.55 -3435264.91 1962948.43 -461.92
Total Weight 5277828 -2.97 000 ~~ '~
Wind 0 deg -Service 0.00 -16544.11 -1636014.26 0.00 0.00
Wind 30 deg -Service 8203.25 -14327.62 -1416830.30 -808992,66 175.47
Wind 60 deg -Service 14208.45 -8272.06 -818008.61 -1401216.38 303.92
Wind 90 deg -Service 16406.51 0.00 -2.97 -1617985.31 350.93
Wind 120 deg -Service 14208.45 8272.06 818002,68 -1401216.38 303.92
Wind 150 deg -Service 820325 14327.62 141682437 -808992.66 175.47
Wind 180 deg -Service 0.00 16544.11 163600832 0.00 0.00
Wind 210 deg -Service -820325 14327.62 141682437 808992.66 -175.47
Wind 240 deg -Service -14208.45 8272.06 818002.68 1401216.38 -303.92
Wind 270 deg -Service -16406.51 0.00 -2.97 161798531 -350.93
Wind 300 deg -Service -14208.45 -8272.06 -818008.61 140121638 -303.92
Wind 330 de -Service -8203.25 -14327.62 -1416830.30 808992.66 -175.47
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Load Combinations
-- - __

Comb. Descripno~z
No.

l 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+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. ft Type Load Moment Moment

Comb. lb Ib-ft Ib ft
Ll 150 - 130 Pole Max Tension l4 0.00 0.00 0.00

Marc. Compression 14 -7131.53 0.00 -112.57
Maas. Mx 5 -4546.59 -85603.23 -72.62
Maac. My 8 -4541.18 -0.00 -85702.68
Max. Vy 5 9508.61 -85603.23 -72.62
Max. Vx 2 -951123 -0.00 85548.14

Maas. Torque 5 -17332
L2 130 - 115 Pole Maas Tension 1 0.00 0.00 0.00

Max. Compression 14 -17498.74 0.00 -154.62
Max. Mx 5 -11842.41 -45890233 29.41
Max. My 2 -11814.47 -0.00 465388.02
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Section Elevation Component Condition Gov. Force Major Axis MmorAsis
No. ft Type Load Moment Moment

Comb. Ib lb-ft Tb ft

Maas. Vy 5 2250329 -458902.33 29.41
Maas. Vx 2 -22906.84 -0.00 465388.02

Max. Torque 5 -1012.32
L3 115 - 95 Pole Maas Tension 1 0.00 0.00 0.00

Marc. Compression 14 -24492.82 0.00 -154.62
Mas. M1c 5 -1708535 -825405.74 21.44
MaY. My 2 -17057.63 -0.00 837549.83
Maas. Vy 5 30226.03 -8254Q5.74 21.44
Maas. Vx 2 -30631.15 -0.00 837549.83

Marc. Torque 5 -101225
L4 95 - 91 Pole M~ Tension 1 0.00 0.00 0.00

Max. Compression 14 -27518.85 0.00 -154.62
Ma~c.IvLY 5 -19868.43 -1136128.1 1627

8
Mme. My 2 -19842.62 -0.00 ll 52326.56
Maas. Vy 5 31901.75 -1136128.1 16.27

8
Mme. Vx 2 -3230727 -0,00 1152326.56

Max. Torque 5 -1011.94
LS 91 - 51 Pole Maas Tension 1 0.00 0.00 0.00

Max. Compression 14 -36381.35 0.00 -1.54.62
Mme. Mac 5 -28005.32 -2241799.8 7.19

3
Mme. My 2 -27989.17 0.00 2270953.84
Max. Vy 5 37280.77 -2241799.8 7.19

3
Mme. Vx 2 -37684.77 0.00 2270953.84

Mme. Torque 5 -1011.84
L6 51 - 40 Pole M~ Tension 1 0.00 0.00 0.00

Mas. Compression 14 -44207.61 0.00 -154.62
Maze. Mac 5 -35321.83 -2982144.1 4.73

1
Ma3c. My 2 -35310.83 0.00 3018968.15
Maac, Vy 5 4058728 -2982]44.1 4.73

1
Maas. Vx 2 -40990.11 0.00 3018968.15

Maas. Torque 5 -1011.20
L7 40 - 19 Pole Mas Tension 1 0.00 0.00 0.00

Max. Compression 14 -48763.02 0.00 -154.62
Maas. Mac 5 -39551.45 -3480593.6 431

2
Ma:c. My 2 -39544.10 0.00 3522242.37
MaY. Vy 5 4251&24 -3480593.6 431

2
Mme. Vx 2 -42919.65 0.00 3522242.37

MaY. Torque 5 -1011.06
L8 19 - 0 Pole Max Tension 1 0.00 0.00 0.00

Mas. Compression 14 -62868.64 0.00 -154.62
Maas. NIx 5 -52770.39 -47394162 -10.50

7
Max. My 2 -52770.24 0.00 4792264.91
Mas. Vy 5 47423.58 -4739416.2 -10.50

7
Mas. Vx 2 -47821.35 0.00 4792264.91

Ma7c. Torque 5 -1010.94

Maximum Reactions
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Location Conditio~z Go». Vertical Horizontal, X Hord<onta7, Z
Load Ib Tb lb
Comb.

Pole Max. Vert 21 62868.64 0.00 -39164.61
Max. H, 11 5277828 47414.81 -30.84
Max. H~ 2 5277828 0.00 47812.48
Max. M, 2 4792264.91 0.00 47812.48
Max. M~ 5 473941627 -47414.81 -30.84

Max. Torsion 1 I 1010.89 47414.81 -30.84
Min. Vert 27 5277828 0.00 16544.11
Min. H~ 5 5277828 -47414.81 -30.84
Min. H~ 8 52778.28 0.00 -47812.48
Min. M, 8 -4792257.96 0.00 -47812.48
Min. M~ 11 -473941627 47414.81 -30.84

Min. Torsion 5 -1010.89 -47414.81 -30.84

Tower Mast Reaction Summa

Load Vertical Shearr Shearz Overtm•ning Overizn•nrng Torgire
Combination Moment, M Moment, M

Tb Tb Ib Ib ft Tb ft Ib-ft
Dead Only 5277828 0.00 17.81 5.94 0.00 0.00
Dead+Wind 0 deg - No Ice 5277828 0.00 -47812.48 -4792264.91 0.00 0.00
Dead+Wind 30 deg - No Ice 52778.28 23707.40 -41406.82 -4150231.81 -2369694.78 494.79
Dead+Wind 60 deg - No Ice 5277828 41062.43 -2390624 -2396148.52 -4104447.09 864.81
Dead+Wind 90 deg - No Ice 5277828 47414.8] 30.84 10.45 -4739416.27 1010.89
Dead+Wind 120 deg - No Ice 5277828 41062.43 23906.24 239613932 -4104448.40 886.08
Dead+Wind 150 deg - No Ice 52778.28 23707.40 41406.82 4]50224.10 -2369696.09 516.06
Dead+Wind 180 deg - No Ice 52778.28 0.00 47812.48 4792257.96 0.00 0.00
Dead+Wind 210 deg - No Ice 52778.28 -23707.40 41406.82 4150224.10 2369696.09 -516.06
Dead+Wind 240 deg - No Ice 5277828 -41062.43 2390624 239613932 4104448.40 -886.08
Dead+Wind 270 deg - No Ice 5277828 -47414.81 30.84 10.45 4739416.27 -1010.89
Dead+Wind 300 deg - No Ice 5277828 -41062.43 -2390624 -2396]48.52 4104447.09 -864.81
Dead+Wind 330 deg - No Ice 5277828 -23707.40 -41406.82 -4150231.81 2369694.78 -494.79
Dead+Ice+Temp 62868.64 0.00 0.00 154.62 0.00 0.00
Dead+Wind 0 deg+Ice+Temp 62868.64 0.00 -39164.61 -4038909.02 0.00 0.00
Dead+Wind 30 deg+Ice+Temp 62868.64 19425.88 -33917.55 -349778127 -1998634.49 456.01
Dead+Wind 60 deg+Ice+Temp 62868.64 33646.61 -1958231 -2019383.65 -3461745.71 795.20
Dead+Wind 90 deg+Ice+Temp 62868.64 38851.76 -0.00 157.79 -3997285.42 926.69
Dead+Wind 120 deg+Ice+Temp 62868.64 33646.61 19582.31 2019699.95 -3461746.97 809.86
Dead+Wind 150 deg+Ice+Temp 62868.64 19425.88 33917.55 3498099.01 -1998635.75 470.66
Dead+Wind 180 deg+Ice+Temp 62868.64 0.00 39164.61 4039227.47 0.00 0.00
Dead+Wind 210 deg+Ice+Temp 62868.64 -19425.88 33917.55 3498099.01 1998635.75 -470.66
Dead+Wind 240 deg+Ice+Temp 62868.64 -33646.61 ] 9582.31 2019699.95 3461746.97 -809.86
Dead+Wind 270 deg+Ice+Temp 62868.64 -38851.76 -0.00 157.79 3997285.42 -926.69
Dead+Wind 300 deg+Ice+Temp 62868.64 -33646.61 -19582.31 -2019383.65 3461745.71 -79520
Dead+Wind 330 deg+Ice+Temp 62868.64 -19425.88 -33917.55 -3497781.27 1998634.49 -456.01
Dead+Wind 0 deg -Service 5277828 0.00 -16544.11 -1658648.15 0.00 0.00
Dead+Wind 30 deg -Service 52778.28 820325 -14327.62 -1436432.26 -820171.06 173.97
Dead+Wind 60 deg -Service 5277828 14208.45 -8272.06 -829326.51 -]420578.62 302.26
Dead+Wind 90 deg -Service 5277828 16406.51 22.1 S 739 -164034334 350.49
Dead+Wind 120 deg -Service 5277828 14208.45 8272.06 82931920 -1420578.77 304.81
Dead+Wind 150 deg -Service 5277828 820325 14327.62 1436425.14 -820171.21 176.52
Dead+Wind 180 deg -Service 52778.28 0.00 16544.11 1658641.1 I 0.00 0.00
Dead+Wind 210 deg -Service 52778.28 -820325 14327.62 1436425.14 820171.21 -176.52
Dead+Wind 240 deg -Service 5277828 -14208.45 8272.06 82931920 1420578.77 -304.81
Dead+Wind 270 deg -Service 5277828 -16406.51 22.18 739 164034334 -350.49
Dead+Wind 300 deg -Service 5277828 -14208.45 -8272.06 -829326.51 1420578.62 -302.26
Dead+Wind 330 deg -Service 5277828 -820325 -14327.62 -143643226 820171.06 -173.97
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Solution Summa

~^ Suna of Applied Forces Simi of Reactions
Load PX PY PZ PX PY PZ %Error
Comb. Ib Ib lb Tb Ib Ib

1 0.00 -5277828 0.00 0.00 52778.28 -17.81 0.034%
2 0.00 -52778.28 -47812.48 0.00 5277828 47812.48 0.000%
3 23707.40 -52778.28 -41406.82 -23707.40 5277828 41406.82 0.000%
4 41062.43 -52778.28 -23906.24 -41062.43 5277828 23906.24 0.000%
5 47414.81 -52778.28 0.00 -47414.81 5277828 -30.84 0.043%
6 41062.43 -52778.28 23906.24 -41062.43 5277828 -23906.24 0.000%
7 23707.40 -52778.28 41406.82 -23707.40 5277828 -41406.82 0.000%
8 0.00 -52778.28 47812.48 0.00 52778.28 -47812.48 0.000%
9 -23707.40 -52778.28 41406.82 23707.40 52778.28 -41406.82 0.000%
10 -41062.43 -5277828 2390624 41062.43 5277828 -23906.24 0.000%
I1 -47414.81 -5277828 0.00 47414.81 52778.28 -30.84 0.043%
12 -41062.43 -5277828 -2390624 41062.43 5277828 23906.24 0.000%
13 -23707.40 -5277828 -41406.82 23707.40 52778.28 41406.82 0.000%
14 0.00 -62868.64 0.00 0.00 62868.64 0.00 0.000%
15 0.00 -62868.64 -39164.61 0.00 62868.64 39164.61 0.000%
16 19425.88 -62868.64 -33917.55 -19425.88 62868.64 33917.55 0.000%
17 33646.6] -62868.64 -1958231 -33646.61 62868.64 19582.31 0.000%
18 38851.76 -62868.64 0.00 -38851.76 62868.64 0.00 0.000%
19 33646.61 -62868.64 19582.31 -33646.6] 62868.64 -19582.31 0.000%
20 19425.88 -62868.64 33917.55 -19425.88 62868.64 -33917.55 0.000%
2l 0.00 -62868.64 39164.61 0.00 62868.64 -39164.61 0.000%
22 -19425.88 -62868.64 33917.55 19425.88 62868.64 -33917.55 0.000%
23 -33646.61 -62868.64 19582.31 33646.61 62868.64 -19582.31 0.000%
24 -38851.76 -62868.64 0.00 38851.76 62868.64 0.00 0.000%
25 -33646.61 -62868.64 -1958231 33646.61 62868.64 ]958231 0.000%
26 -19425.88 -62868.64 -33917.55 19425.88 62868.64 33917.55 0.000%
27 0.00 -5277828 -16544.11 0.00 5277828 16544.11 0.000%
28 820325 -5277828 -14327.62 -820325 5277828 14327.62 0.000%
29 14208.45 -5277828 -8272.06 -14208.45 5277828 8272.06 0.000%
30 16406.51 -5277828 0.00 -16406.51 5277828 -22.18 0.040%
31 14208.45 -5277828 8272.06 -14208.45 5277828 -8272.06 0.000%
32 8203.25 -5277828 14327.62 -820325 5277828 -14327.62 0.000°/a
33 0.00 -5277828 16544.11 0.00 52778.28 -16544.11 0.000%
34 -8203.25 -5277828 14327.62 8203.25 52778.28 -14327.62 0.000%
35 -14208.45 -5277828 8272.06 14208.45 5277828 -8272.06 0.000%
36 -16406.51 -5277828 0.00 16406.51 5277828 -22.18 0.040%
37 -14208.45 -5277828 -8272.06 14208.45 5277828 8272.06 0.000%
38 -8203.25 -5277828 -14327.62 820325 5277828 14327.62 0.000%

Noy-Linear C~nver en~e Re~ult~

~~ Load Co»ve~ged~ Number Displace»te~at Force
Combination of Cycles Tolera~Tce Talera~ace

1 Yes 5 0.00000001 0.00096590
2 Yes 4 0.00000001 0.00006195
3 Yes 5 0.00000001 0.00003328
4 Yes 5 0.00000001 0.00003214
5 Yes 4 0.00000001 0.00051270
6 Yes 5 0.00000001 0.00003348
7 Yes 5 0.00000001 0.00003247
8 Yes 4 0.00000001 0.00006195
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9 Yes 5 0.00000001 0.00003247
10 Yes 5 0.00000001 0.00003348
I1 Yes 4 0.00000001 0.00051270
12 Yes 5 0.00000001 0.00003214
13 Yes 5 0.00000001 0.00003328
14 Yes 4 0.00000001 0.00000001
I S Yes 5 0.00000001 0.00005430
16 Yes 5 0.00000001 0.00009316
17 Yes 5 0.00000001 0.00009209
18 Yes 5 0.00000001 0.00005403
19 Yes 5 0.00000001 0.00009337
20 Yes 5 0.00000001 0.00009242
21 Yes 5 0.00000001 0.00005431
22 Yes 5 0.00000001 0.00009242
23 Yes 5 0.00000001 0.00009337
24 Yes 5 0.00000001 0.00005403
25 Yes 5 0.00000001 0.00009209
26 Yes 5 0.00000001 0.00009316
27 Yes 4 0.00000001 0.00003249
28 Yes 4 0.00000001 0.00014398
29 Yes 4 0.00000001 0.00013488
30 Yes 4 0.00000001 0.00087515
31 Yes 4 0.00000001 0.00014590
32 Yes 4 0.00000001 0.00013726
33 Yes 4 0.00000001 0.00003249
34 Yes 4 0.00000001 0.000]3726
35 Yes 4 0.00000001 0.00014590
36 Yes 4 0.00000001 0.00087515
37 Yes 4 0.00000001 0.00013488
38 ~~x Yes3 4 yT _z 0.00000001 0.00014398 __

Maximum Tower Deflections -Service Wind

Section E7enatron Ho~~. Gay. Tilt Tit~ist
No. Deflection Load

ft rn Con:b. °
LI 150 - 130 15.808 27 0.9157 0.0008
L2 135 - 115 12.948 27 0.8990 0.0007
L3 115 - 95 9335 27 0.8011 0.0006
L4 101 - 91 7.129 27 0.7000 0.0004
LS 91 - 51 5.715 27 0.6372 0.0004
L6 59 - 40 2320 27 03738 0.0001
L7 40 - 19 1.045 27 02469 0.0001
L8 28 - 0 0.532 27 0.1618 0.0000

Critical Deflections and Radius of Curvature -Service Wind

Elei~ahon Appto•te~zance Go>>. Deflection Tilt Tit~ist Radius of
Load Czm~atm•e

ft Can:b. i~z ft
153.00 ~ 3" a: 4' Omni ~ 27 15.808 0.9157 0.0008 94864
152.50 Lightning Rod 3/4" x 6' 27 15.808 0.9157 0.0008 94864
150.90 10.5' horizontal pipe 27 15.808 0.9157 0.0008 94864
149.00 RV90-17-02DP W/Mast pipe 27 15.617 0.9152 0.0008 94864
138.00 DB980H90-M W/Mast pipe 27 13.516 0.9053 0.0007 39262
130.00 7770.00 Antenna 27 12.011 0.8832 0.0007 17063
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ETei~atron Appurtenance Go>>. Deflection Tilt Tirist Radius of
Load Cetrvature

ft Comb. in ft

129.00 RRUS-11 W/Mast pipe 27 11.825 0.8793 0.0007 15618
119.00 3" x 4' Omni 27 10.021 0.8275 0.0007 8459
106.00 73x127 Antenna W/Mast pipe 27 7.885 0.7352 0.0005 8901

Maximum Tower Deflections - Desi n Wind

Sectzon Elevation Hora. Gov. Tilt Tirist
No. Deflection Load

ft in Comb. °

Ll I50 - 130 45.655 2 2.6446 0.0024
L2 135 - 1 I S 37397 2 2.5963 0.0021
L3 115 - 95 26.965 2 23141 0.0018
L4 101 - 91 20.592 2 2.0221 0.0012
LS 91 - 51 16.510 2 1.8408 0.0010
L6 59 - 40 6.702 2 1.0798 0.0004
L7 40 - 19 3.020 2 0.7133 0.0002
L8 28 - 0 1.538 2 0.4675 0.0001

Critical Deflections and Radius of Curvature - Desi n Wind

Elevation Appurtenance Gain. DefCection Tilt Tivist Radrus of
Load Cw~~attn•e

ft Comb. in ft

153.00 3" x 4' Omni 2 45.655 2.6446 0.0024 32978
152.50 Lightning Rod 3/4" x 6' 2 45.655 2.6446 0.0024 32978
150.90 10.5' horizontal pipe 2 45.655 2.6446 0.0024 32978
149.00 RV90-17-02DP W/Mast pipe 2 45.101 2.6434 0.0024 32978
138.00 DB980H90-M W/Mast pipe 2 39.037 2.6146 0.0021 13648
130.00 7770.00 Antenna 2 34.690 2.5508 0.0020 5933
129.00 RRUS-11 W/ Mast pipe 2 34.154 2.5394 0.0020 5430
119.00 3" x 4' Omni 2 28.945 23901 0.0019 2941
106.00 73x12x7 Antenna W/ Mast~~ipe 2 22.777 2.1237 0.0015 3091

Com ression Checks

Pole Desi n Data

Section Elevation Size L L„ Kl/r F A Actual Al7oir. Ratro
No. P Pa P

ft ft fz ksi ins Ib lb pa

Ll 150 - 130 (1) TP343125x27.8125x025 20.00 0.00 0.0 27.000 26.1122 -4541.18 705029.00 0.006
L2 130 - 115 (2) TP38.6875x32.1875a025 20.00 0.00 0.0 26.007 30.9422 -11814.50 804726.00 0.015
L3 115 - 95 (3) TP45.1875~8.6875x03125 20.00 0.00 0.0 27.000 43.1933 -17057.60 1166220.00 0.015
L4 95 - 91 (4) TP45.8125x42.6125x0.3125 10.00 0.00 0.0 26.747 45.7844 -19842.60 1224610.00 0.016
LS 91 - 51 (5) TP58.875x45.8125x0375 40.00 0.00 0.0 26.436 67.4842 -2798920 1783990.00 0.016
L6 51 - 40 (6) TP61.6875a55.5125x0375 19.00 0.00 0.0 25.122 74.0348 -35310.80 1859910.00 0.019
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Section Elevarion Size
No.

L„ KIh~ F A Actual Alloio. Ratio
P Pa P

ksi inz lb Ib po

0.0 26.448 91.7700 -39544.10 2427130.00 0.016
0.0 24.740 1033670 -52770.20 2557250.00 0.021

_............ . .f~ 1t .~
L7 40 - 19 (7) TP68.Sx61.6875x0.4375 21.00 0.00
L8 19 - 0 (S) TP73.8125x64.7054x0.4375 28.00 0.00

Pole Bendin Desi n Data

Section Elevation Sr~e Actual Actzral Allow. Ratio Actual Actual A71oiv. Ratio
No. M fax F'a: .ter My fr Far .tai.

ft Ib;ft ksi ksi Fax Ib-ft ksi ksi Fns.
Ll 150 - 130 (1) TP343125ac27.8125x0.25 85702.5 -4.965 27.000 0.184 0.00 0.000 27.000 0.000

0
L2 130 - 115 (2) TP38.6875x32.1875x0.25 465388. -19.180 26.007 0.737 0.00 0.000 26.007 0.000

33
L3 1l5 - 95 (3) TP45.1875x38.6875x0.3125 837550. -22.160 27.000 0.821 0.00 0.000 27.000 0.000

00
L4 95-91 (4) TP45.8125x42.6125x0.3125 1152325 -27.123 26.747 1.014 0.00 0.000 26.747 0.000

.00
LS 91 - 51 (5) TP58.875x45.8125x0.375 2270950 -29.520 26.436 1.117 0.00 0.000 26.436 0.000

.00
L6 51 - 40 (6) TP61.6875ac55.5125x0375 301 &966 -32.587 25.122 1.297 0.00 0.000 25.122 0.000

.67
L7 40 -19 (7) TP6&.Sx61.6875x0.4375 3522241 -28.886 26.448 1.092 0.00 0.000 26.448 0.000

.67
L8 19 - 0 (8) TP73.8125x64.7054x0.4375 4792266 -30.954 24.740 1.251 0.00 0.000 24.740 0:000

.67

Pole Interaction Desi n Data

Section Elevation Sipe Ratio Ratio Ratra Co»:b. Allow. Criteria
No. P fhr fh~, Sb~ess Stress

.~ Pa Fb,. F~,~, Ratio Ratio

Ll 150- 130 (1) TP34.3125~7.8125x025 0.006 0.184m ~ 0.000 0190 1.333 
Hl-3

L2 130 - 115 (2) TP38.6875x321875x025 0.015 0.737 0.000 0.752 1333 
ffi-3 1~

L3 115 - 95 (3) TP45.1875ac38.6875x0.3125 0.015 0.821 0.000 0.835 1.333 
Hl-3

L4 95 - 91 (4) TP45.8125x42.6125x0.3125 0.016 1.014 0.000 1.030 1333 
HI-3

Y _t
LS 91 - 51 (5) TP58.875x45.8125x0375 0,016 1.117 0.000 1.132 1.333 

HI-3 '~'`

L6 51 - 40 (6) TP61.6875x55.5125x0.375 0.019 1.297 0.000 1.316 1.333 
Hl-3

L7 40 - 19 (7) TP68.Sx61.6875x0.4375 0.016 1.092 0.000 1.108 1.333 
Hl-3

L8 19 - 0 (8) TP73.8125x64.7054x0.4375 0.021 ] 251 0.000 1272 1333 
Hl-3
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Section Ca acit Table

Section Elevation Component Sipe Critical P SF*Pa~~o,,, ~% ~p u~ Pass

No. ft Tjpe Element Tb Ib Capacity Fail

Ll 150 - 130 Pole TP343125~7.8125x0.25 1 -4541.18 939803.62 14.3 Pass
L2 130 - 115 Pole TP38.6875x32.1875x0.25 2 -11814.50 1072699.71 56.4 Pass
L3 115 - 95 Pole TP45.1875x38.6875x0.3125 3 -17057.60 155457120 62.7 Pass
L4 95 - 91 Pole TP45.8125x42.6125x0.3125 4 -19842.60 1632405.06 773 Pass
LS 91 - 51 Pole TP58.875x45.8125a0375 5 -27989.20 2378058.57 84.9 Pass
L6 51 - 40 Pole TP61.6875x55.5125a0.375 6 -35310.80 2479259.93 98.7 Pass
L7 40 - 19 Pole TP68.Sx61.6875x0.4375 7 -39544.10 3235364.16 83.2 Pass
L8 19 - 0 Pole TP73.8125a64.7054x0.4375 8 -5277020 3408814.11 95.4 Pass

Summary
Pole (L6) 98.7 Pass
RATING= 98.7 Pass

Program Version 6.1.4.1 - 12/17/2013 File:C:/Users/bkelsey/Desktop/Job Notes/02.10.15 CTll396B (81150114)/Calcs/TNX Tower/CT11396B monopole.eri



VERTICAL ANALYSIS

w

Drilled Shaft [rlis y24 in. or 91 cm)

Sol Daka

Loads:
L~F~Er br':Jfi~IL~iT 1.0

Load Factx icr la~ral Ltu~= T.~J
L~dsS~pp~rps8 6,~1e C~ t7'~~
Sher Cord"rior:5bic

(tiN th lo3d Facbi}
V~rG mI L~~ ~ 3i'3 -kg

Torsion L~~ ~.ti th La3d Fa;tr, T= 7.~7 -Fpi

Profile
Pile Leg th. L= ~.0-!
Top H~gM, H= 25-$
Shy Ar~p le, Pte= ~~
6at~rAr:~l~ rb= Q

Pile Data
C~ih G~vra Fhi C K ~~or Dr Nspt Gapth Wr.'tla kr~; Fes. I E V45i~M
-3 -1G~'.3 - ''P -Ibi3 -3 -ir -ir2 -m -ir.4 -I~i2 -ka~s
~ ~.8 2c.9 ~.fl~ ~.3 447 S ~J.fl 90B 1s~Sk.2 338.3 7879452.; 3x'i~ S27Vc.
5 4210 3&0 4.9D 2$53.4 ~.7J 3~J 32.fl 87 ~25Ffa 252.7 379715!.9 3~JG7 ~.8-27.
F i2ai 3B.+J ^~.~J6 2~.a 2f~.~ 3+3 ~.4
tii s ~zaa 3s.n ~~.~xa ~-saa ~.~ a~
'5 ~Ci.fi 3S~J D.~D £.3 ~.A 3S1
,,S Ii.~ 36.~a Q/.1() X4.7 fi5.'~ 30

l~r[~i Ca~city
YW~htato+EGrout.~2:~.3Ta[31VW_i,hr2~70.3}l~ "Soi~VJ~ahtun#ind~3~
ffic'e Rxu~nw_[Cava}= ~.~iS~ SI~~R~(Up}= k~9.Q34-!p
T+pR ~i ~r~ fC~~m;= 4~i9.83&lp Tip R~ist3nnce { Up}= D.U7D-}~
Totf Ultnra~ Ca~sdty~[Ovavn) ~Jr 4387.643-l~ Tool UI6m~eCapa~iry;Upj= 32~~'~+~I~
Ta~1.41krr.~~k C~cily{IAvanp r,~.~cu~ 24w'i.ir'". -1~ Totii Allav~N C~cih'f~P) Qall:ra= 2A5.44&lq>

gay ~

Taraxin ~~xiagr
ToGI UltimskTa~m Cap3city(v±3k pF~.T= 598.614lp-f
Ta~lAlfyn~ahW_C~3ci (sir~1=_Qly.T~l{at 8?2.4~9.1~-f
CK! T~kav>T{Torai~nLaa3j

Sztd~~ntC3lcdazia~:
PtG'~fl'i.f10-1~ pert=~~.~3fir.
Pt)Galla~ 1.90-in Lr 4257A5~-1p

Nam: I€ the pr~rancant~t ie•~a radtor [tom r.=~lt ~yfs tlieupper finti[ The remelt tixll L= ~asFl~jd ~~~a?.

Civil7ech CT11396B (81150144)
3ofhvare



LATERAL ANALYSIS 
FIDUiEG

Loads:
Lcx~~i F~cx of {lerG~l La~tL~ S.~
~4~~3 FLEX '~Tf ~dEf~ X173$= ~.{)

Lcs•;s5u~ppa~ byPilzCa~ 0
Sher Co~Ear: Sti4c

(•a~th laid Facar)
4~~r6ffi1 Loa•, G= 23.~S-7q~
Sh~.r Lred, P= A3.0-1~
A4a~,t FA=4792.D-igri

P~afite

Topes=_Hirt. H= 25-3
SbpeP.ttlie,ks= D
E.~t~r An~IQ Pb= 0

r

Qrilled Shsft [~s >24 in. ar 81 cm}

a:e n~~~
6~ih Garrra Ph.i .. ii ~~JorDr N=fit C~~v~ Ulh:ih Aria Fes. I E iN5i3M
t IG+di _la~i'd2 -lhi3 -3t -in -ie2 -ir -iM - 'i2 - ~'i

~~ 5T.8 2'.9 ~~!x7 X3.8 4.47 1 ~~.9 3{:6 186532 3:a.3 787&452.fi 3~xh~ 72785
5 423 .3s.if ~71.1D e"E~.4 ~S.TJ 3~J 2.'S 77 123Tf.9 2ffi.7 3f59A~7.3 3IXb~ 8827
B tZ31 ~B{D {J.~7(! ZS&Q fi.9(I '.A L4.57
19.5 420 ,',&t3 4IJ0 235.~Ja~.57 '1J
f5 X7.8 3B~3 ~.t'X3 ~.3 ~.~ :~9
fB d~.8 3&0 4.00 31T '~.:~7 ~9

SSrgU PL i.~ral Ar.~i 1
Tap ~ef~4an yY- S}.Ff430-in
FAac IAonert, Ad= 5~5.t7~-7~-f
Too Delzntian SY~~ 3= -{I.f1WW3

~ OK! ToP Lz±3?ctim.4.774~ rn v Ham- N~ tl~=_ W IasaN? C_fe~ii~rv= 1.OD-in ~

Nab: It tle pro t.~^: c3~r.t in~a radtor tte r~;i:It ~~a C~.e v per limit Th? r.~.°It tHl I he cFpl~f a=x-~~.
The f.4~c A4anertc3lc~L~~' hy~rsyraruiaan irttrral 6r ~ iorr.. the appi~ Y.a~ m~itias~ Str4~ava1 ~~~i re~ h~ b rh~dcti~3her
th=_ ple hzs =_roug h ~~:~cig~b r~i=[ tip rcu~n[•.~•i~ a~g~ 4~=_ ~br o5ssie[}r IEn~a; the pik rcay~ail urt~~r [Fe {ate cond Oo-re.

CrvilTech CT113968 (81150114)
~ Saitware



Concrete Column File=C:lUserslbkelseylDesktoplJOBNOT-110210-1.15C1CaIcs1CT1739-1.ECE
ENERCALC, INC. 1983-2014, Build:6.14.1.26, Ver.6.14.12f

Description : Check exisfing foundation bending capacity

Code References

Calculations perACl 318-08, IBC 2009, CBC 2010, ASCE 7-05
Load Combinations Used : ASCE 7-05

General Information

fc :Concrete 28 day strength = 4.0 ksi Overall Column Height = 24.0 ft
E _ = 3,122.0 ksi End Fixity Top Free, Bottom Fixed
Density = 145.0 pcf Brace condition for deflection (buckling) along columns

0.850R - X-X (width) axis
fy -Main Rebar = 60.0 ksi Unbraced Length for X-X Axis buckling = 24.0 ft, K = 2.10
E -Main Rebar = 29,000.0 ksi Y-Y (depth) axis
Allow. Reinforcing Limits ASTMA6158ars Used Unbraced Length for X-X Axis buckling = 24.0 ft, K = 2.10

Min. Reinf. = 1.0
Max. Reinf, = 8.0

Load Combination : ASCE 7-05

Column Cross Section

Column Dimensions 99.Oin Diameter, Column Edge to Rebar Edge
Cover = 8.Oin

Column Reinforcing :66.0 - #8 bars

APPGed L08dS Entered Ioads are factored per load combinations specified bV user.

Column self weight included :186,027 Ibs *Dead Load Factor
AXIAL LOADS .. .

A~cial Load at 24.0 ft above base, D = 63.0 k
BENDING LOADS .. .

Lat. Point Load at 24.0 ft creating Mx-x, W = 48.0 k
Moment acting about X-X axis, W = 4,792.0 k-ft

DES/GN SUMMARY
Load Combination +1.20D+0.50Lr+0.50L+1.60W
Location of max.above base 23.839 ft

Ma~cimum Stress Ratio 0.931: 1
Ratio = (Pu^2+Mu^2)^.51(PhiPn"2+PhiMn^2)^.5

Pu = 298.833 k cp "' Pn = 273.831 k

Mu-x = -9,510.40 k-ft W * Mn-x = 10,384.8 k-ft
Mu-y = 0.0 k-ft ~P * Mn-y = 0.0 k-ft

Mu Angle = 180.0 deg
Mu at Angle = 9,510.40 k-ft cpMn at Angle = 10,218.3 k-ft
Pn & Mn values located at Pu-Mu vector intersection with capacity curve

Column Capacities .. .
Pnmax :Nominal Max. Compressive Axial Capacity 29,123.3 k
Pnmin :Nominal Min. Tension Axial Capacity -3,128.40 k
cp Pn, max :Usable Compressive Axial Capacity 18,566.1 k
~p Pn, min :Usable Tension A~cial Capacity -2,346.30 k

Ma~cimum SERVICE Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 48.0 k

Maximum SERVICE Load Deflections .. .
Along Y-Y 0.1869 in at 24.0 ft above base

for load combination : W Only

Along X-X 0.0 in at 0.0 ft above base
for load combination

General Section Information . ~ = 0.750 R =0.850 e = 0.850
p : %Reinforcing 0.6773 % Rebar < Min of 1.0
Reinforcing Area 52.140 in^2
Concrete Area 7,697.69 in^2
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ENERCALC, INC. 1983-2014, Build:6.14.1.26, Ver:6.14.1.2E
~.~~: ~~c

Description : Check existing foundation bending capacity

Governing Load Combination Results

Governing Factored Moment Source Dist. from Axial Load k Bentling Analysis k-ft Utilization
Load Combination X-X Y-Y base ft Pu ~p " Pn g x g x' Mux S Y Sy * Muy Alpha (deg) b Mu ~p Mn Ratio

+1.40D 23.84 348.6418.566.08 n nnn 0.019
+1.20D+0.50Lr+1.60L+1.60H 23.84 298.8318,566.08 0.000 0.016
+1.20D+1.60L+0.50S+1.60H 23.84 298.8318,566.08 0.000 0.016
+1.20D+1.60Lr+0.50L 23.84 298.8318,566.08 0.000 0.016
+1.20D+1.60Lr+0.80W Actual 23.84 298.83 739.97 1.000 -4,755.20 180.000 4,755.2011,521.10 0.413
+1.20D+0.50L+1.60S 23.84 298.8318,566.08 0.000 0.016
+1.20D+1.60S+0.80W Actual 23.84 298.83 739.97 1.000 -4,755.20 180.000 4,755.2011,521.10 0.413
+1.20D+0.50Lr+0.50L+1.60W Actual 23.84 298.83 273.83 1.000 -9,510.40 180.000 9,510.4010,218.26 0.931
+1.20D+0.50L+0.50S+1.60W Actual 23.84 298.83 273.83 1.000 -9,510.40 180.000 9,510,4010,218.26 0.931
+1.20D+0.50L+0,20S+E 23.84 298.8318,566.08 0:000 0.016
+0.90D+~.60W+1.60H Actual 23.84 224.12 273.83 1.000 -9,510.40 180.000 9,510.4010,218.26 0.931
+0.90D+E+1.60H 23.84 224.1218,566.08 0.000 D.D12

Maximum Reactions - Unfactored Note: Only non-zero reactions are listed.

Reaction along X-X Axis Reaction along Y-Y Axis A~cial Reaction
Load Combination @Base @Top @Base @Top @Base

D Only k k 249.027 k
W Only 48.000 k k k
D+W 48.000 k k 249.027 k

Maximum Deflections for Load Combinations - Unfactored Loads
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only
W Only
D+W

Sketches

0.0000 in 0.000 ft 0.000 in 0.000 ft
0.0000 in 0.000 ft 0.187 in 24.000 ft
0.0000 in 0.000 ft 0.185 in 23.839 ft

y ~oaa.

G-.

~oow~y am~e v-v a.:

Interaction
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Description : Check existing foundation bending capacity

Concrete Column P-M Interaction Diagram

19,525.0 Phi' Mn @Alpha (k-ft)
__

17,572:5 
~-- '~ ~ ~ ~ I _ _'

15.620.0 __ ~~

13,667.5 
---~--- - ! ---.__-
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a
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I
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Concrete Column P-M Interaction Diagram
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Concrete Column P-M Interaction Diagram
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Concrete Column P-M Interaction Diagram

19,525.0 Phi * Mn ~ Alpha (k-ft)
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Description : Check exisfing foundation bending capacity
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL

TO NON-IONIZING EMISSIONS

T-Mobile Existing Facility

Site ID: CT11396B

Killingly / I-395 /X93-1
79 Putnam Pike

Killingly, CT 06241

February 25, 2015

Site Compliance Summary

Compliance Status: COMPLIANT

Site total MPE% of
FCC general public 97.45
allowable limit:
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Febrnary 25, 2015

T-Mobile USA
Attn: Jason Overbey, RF Manager
35 Griffin Road South
Bloomfield, CT 06002

Emissions Analysis for Site: CT11396B — Killingly / I-395 /X93-1

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 79 Putnam Pike,

Killingly, CT, for the purpose of determining whether the emissions from the Proposed T-Mobile

Antenna Installation located on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maximum Permissible

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-0land ANSI/IEEE Std C95.1. The

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2).

The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit

for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging

Services use different frequency bands each with different exposure limits,. therefare it is necessary to

report results and limits in terms of percent MPE rather than power density.

All results were compared to the FCC (Federal Communicafions Commission) radio frequency exposure

rules, 47 CFR L1307(b)(1) — (b)(3), to determine compliance with the Ma~cimum Permissible Exposure

(MPE) limits for General Population/iJncontrolled environments as defined below.

General ~opulation/uncontrolled exposure limits apply to situations in which the general public may be

exposed or in which persons who are exposed as a consequence of their employment may not be made

fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,

members of the general public would always be considered under this category when exposure is not

employment related, for example, in the case of a telecommunications tower that exposes persons in a

nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square

centimeter (µW/cm~). The general populafion exposure limit for the 700 MHz Band is 467 µW/cm2, and

the general population exposure limit for the PCS and AWS bands is 1000 µW/cm2. Because each carrier

will be using different frequency bands, and each frequency band has different exposure limits, it is

necessary to report percent of MPE rather than power density.
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OccupationaUcontrolled exposure limits apply to situations in which persons are exposed as a

consequence of their employment and in which those persons who are exposed have been made fully

aware of the potential for exposure and can exercise control over their exposure. OccupationaUcontrolled

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through

a location where exposure levels may be above general population/uncontrolled limits (see below), as

long as the exposed person has been made fully aware of the potential for exposure and can exercise

control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 79 Putnam Pike,

Killingly, CT, using the equipment information listed below. All calculations were perfarmed per the

specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel

antennas, which project most of the emitted energy out toward the horizon, all calculations were

performed assuming a lobe representing the ma~mum gain of the antenna per the antenna manufactures

supplied specifications, minus 10 dB, was focused at the base of the tower. For this report the sample

point is the top of a 6 foot person standing at the base of the tower.

For all calculations, all equipment was calculated using the following assumptions:

1) 2 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed

installation. These Channels have a transmit power of 30 Watts per Channel

2) 2 UMTS channels (PCS Band - 1900 MHz) were considered for each sector of the proposed

installation. These Channels have a transmit power of 30 Watts per Channel.

3) 2 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed

installation. These Channels have a transmit power of 60 Watts per Channel.

4) 1 LTE channel (700 MHz Band) was considered for each sector of the proposed installation.

This channel has a transmit power of 30 Watts.

5) All radios at the proposed installafion were considered to be running at full power and were.

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC

OET Bulletin No. 65 -Edition 97-01 recommendations to achieve the maximum anticipated

value at each sample point, all power levels emitting from the proposed antenna installation

are increased by a factor of 2.56 to account for possible in-phase reflections from the

surrounding environment. This is rarely the case, and if so, is never continuous.
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6) For the following calculations the sample point was the top of a six foot person standing at

the base of the tower. The maximum gain of the antenna per the antenna manufactures

supplied specifications minus 10 dB was used in this direction. This value is a very

conservative estimate as gain reductions for these particular antennas are typically much

higher in this direction.

7) The antennas used in this modeling are the EMS RR90_17_02DP for 1900 MHz (PCS)
channels and the Commscope LNX-6515DS-VTM for 700 MHz channels. This is based on

feedback from the carrier with regards to anticipated antenna selection. The EMS

RR90_17_02DP has a ma~cimum gain of 14.4 dBd at its main lobe. The Comrnscope LNX-

6515DS-VTM has a maximum gain of 14.6 dBd at its main lobe. The maximum gain of the

antenna per the antenna manufactures supplied specifications, minus 10 dB, was used for all

calculations. This value is a very conservative estimate as gain reducrions for these particular

antennas are typically much higher in this direction.

8) The antenna mounting height centerline of the proposed antennas is 148 feet above ground

level (AGL).

9) Emissions values for additional carriers were taken from the Connecticut Siting Council

active database. Values in this database are provided by the individual carriers themselves.

All calculations were done with respect to uncontrolled /general public threshold limits.
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T-Mobile Site Inventory and Power Data

Sector: A Sector: B Sector: C
Antenna #: 1 Antenna #: 1 Antenna #: 1

Make /Mode]: X90 MSOZDP Make / ModeL• 
~90EMS02DP 

Make /Model: X90 MS02DP
Gain: 14.4 dBd Gain: 14.4 dBd Gain: 14.4 dBd

Hei t (AGL): 148 Hei ht (AGL): 148 Hei t (AGL): 148
Fr uenc Bands 1900 MHz (PCS) Fr uenc Bands 1900 MHz (PCS) Fre uenc Bands 1900 MHz (PCS)

Channel Count 6 Channel Count 6 # PCS Channels: 6
Total TX Power. 240 Total TX Power: 240 # AR'S Channels: 240

ERP (~: 6,610.15 ERP (~: 6,610.15 ERP (VV): 6,610.15
Antenna Al MPE% 1.15 Antenna B 1 MPE% 1.15 Antenna Cl MPE% 1.15

Antenna #: 2 Antenna #: 2 Antenna #: 2
Commscope LNX- Commscape LNX- Commscope I.NX-Make / ModeL- 
6515DS-VTM 

Make /Model: 
~S15DS-VTM 

Make / ModeL• 
6515DS-VTM

in. 14.6 dBd Gain: 14.6 dBd Gain: 14.6 dBd
Hei ht (AGL): 148 Hei ht (AGL): 148 Height (AGL): 148

Fr uenc Bands 700 Mhz Fr uency Bands 700 Mhz Fr uenc Bands 70D Mhz
Channel Count 1 Channel Count 1 Channel Count 1

Total TX Power: 30 Total TX Power: 30 Total TX Power: 30
ERP (Vii: 865.21 ERP (V~: 865.21 ERP (Vii: 865.21

Antenna A2 MPE%o 0.33 Antenna B2 MPE% 0.33 Antenna C2 MPE% 0.33

Site Com osite MPE%
Carrier MPE%

T-Mobile 4.43

AT&T 9.10 %

Verizon Wireless 4733 %

MetroPCS 4.98 %

Sprint 1.83 %

Town 29.78

Site Total MPE %: 97.45 %

T-Mobile Sector 1 Total: 1.48
T-Mobile 5ectar 2 Total: 1.48 %
T-Mobile Sector 3 Total: 1.48 %

Site Total: 97.45 %
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Summary

All calculations performed for this analysis yielded results that were within the allowable lunits for
general public exposure to RF Emissions.

The anticipated malcimum composite contributions from the T-Mobile facility as well as the site

composite ennissions value with regards to compliance with FCC's allowable limits for general public

exposure to RF Emissions are shown here:

T-Mobile Sector Power Density Value (%)
Sector 1: 1.48 %
Sector 2: 1.48 °Io
Sector 3 : 1.48 %

T-Mobile Total: 4.43 %

Site Total: 97.45 %

Site Compliance Status: COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 97.45% of the
allowable FCC established general public limit sampled at the ground level. This is based upon values
listed in the Connecticut Siting Council database for e~sting carrier emissions.

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that
carriers over a 5% contribution to the composite value will require measures to bring the site into
compliance. For this facility, the composite values calculated were well within the allowable 100%
threshold standard per the federal government.

~ ̀y~ ~/~--r~

Scott Heffernan

RF Engineering Director

EBI Consulting

21 B Street

Burlington, MA 01803
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