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ATTORNEYS AT LAW

JULIE D. KOHLER

PLEASE REPLY TO: BfICIC~@pOlt

WRITER'S DIRECT DIAL: ~ZO3~ 337-4~ rJ~T

E-Mail Address: jkohler@cohenandwolf.com

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

December 22, 2014

Re: Notice of Exempt Modification
T-Mobile equipment upgrade
Site ID CT11128E
1021 Straits Turnpike, Middlebury CT

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 T-Mobile owns the existing lattice telecommunications tower and
related facility at 1021 Straits Turnpike Middlebury, Connecticut (latitude 41.535763/longitude
-73.08921). T-Mobile intends to replace three antennas and add related equipment at this
existing telecommunications facility in Middlebury ("Middlebury 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 First Selectman Edward B. St. John and the
property owner, the Town of Middlebury.

The existing Middlebury Facility consists of an approximately 195 foot tall lattice
structure. T-I!/lobile plans to replace three antennas at a centerline of 193 feet and remove
three antennas at a centerline of 195 feet. T-Mobile will also install an equipment cabinet and
three RRUs (remote radio units) on a proposed H-frame, install coax cable and reuse existing
coax cable. All of these modifications will take place within the existing equipment compound.
See the plans revised to November 13, 2014 attached hereto as Exhibit A. The existing
Facility is structurally capable of supporting T-Mobile's proposed modification, as indicated in
the structural analysis dated November 24, 2014 attached hereto as Exhibit B.

The online CSC database does not include a Docket or Petition approval for this facility. T-Mobile's most recent
modification to this facility is reflected in the notice of intent captioned EM-T-MOBILE-081-090409.
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The planned modifications to the Middlebury Facility fall squarely within those activities
explicitly provided for in R.C.S.A. § 16-50j-72(b)(2).

1 . The proposed modification will not increase the height of the tower. T-Mobile's
proposed antennas will be installed at the 193 foot level of the approximately 195 foot lattice
tower. The enclosed tower drawing confirms that the proposed modification will not increase
the height of the tower.

2 . The installation of the T-Mobile equipment in the existing compound, as reflected
on Sheet 2 of Exhibit A, will not require an extension of the site boundaries. T-Mobile's
proposed equipment will be located entirely within the existing compound area.

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

4 . The operation of the proposed 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 December 10, 2014 T-Mobile's operations would add 3.66% 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 28.88% 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 antennas
and equipmer~t at the Middlebury 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 Middlebury, First Selectman Edward B. St. John
T-Mobile Northeast, LLC
Sheldoc~ Freincle, NSS
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Date: November 24, 2014

Kenneth Fann
T-Mobile Towers
12920 SE 38th Street
Bellevue, WA 98006
(425) 383-3978

Subject: Structural Analysis Report —Revision 14

T-Mobile Designation: T-Mobile 700 MHz Reconfiguration
T-Mobile Site Name:
T-Mobile Site Number:

Engineering Firm Designation:

Site Data:

TEP Project Number:

Dear Mr. Fann,

;!,,

;:;
v~
~~
V
Tower Engineering Professionals
326 Tryon Road
Raleigh, NC 27603
(919) 661-6351
TMOStructuralCa~tepgrou p. net

Middlebury I-84
CT11128E

25628_22635

1027 Straits Turnpike, Middlebury, New Haven County, CT 06762
Latitude 41°32'8.78 ;Longitude -73°05'21.27"
195 Foot -Self Support Tower

Tower Engineering Professionals is pleased to submit this "Structural Analysis Report" to determine the structural integrity of the above
mentioned tower.

The purpose of the analysis is to determine acceptability of the tower stress level. Based on our analysis we have determined the tower
stress level for the structure and foundation, under the following load case, to be:

LCi : Existing +Proposed Equipment Sufficient Capacity
Note: See Table 1 for the existing and proposed loading

Structure Capacity Controlling Component ~I

~~ 93.0% Diagonal Ti i (106.7' -113.3')

The analysis has been pertormed in accordance with the TlA/EIA-222-F Structural Standards for Steel Antenna Towers and Antenna
Su000rtina Structures, ASCE 7-05 Minimum Design Loads for Buildings and Other Structures and the 2005 Connecticut State Building Code
based upon a wind speed of 85 mph fastest mile.

All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances listed in Table 1 and the
attached drawing for the determined available structural capacity to be effective.

We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional services to you and T-Mobile
Towers. If you have any questions or need further assistance on this or any other projects please give us a call.

Structural analysis prepared by: Andrew T. Stuffs, E.I

Respectfully submitted by:

Graham M. Andres, P.E.

Revision # Date Issued Description

0 I July 7, 2010 ~ Original Structural Analysis (TEP #102056)

1 I July 8, 2010 I Revision includes removal of proposed Clearwire loading (TEP #102056)

~2 July 22, 2010 
Revision includes removal of proposed Clearwire loading and proposed

__ ~~~~~ Verizon loading (TEP #102056)

3July 22, 2010 Revision includes Clearwire proposed loading and Verizon existing loading
(TEP #102056)

4April 11, 2012 
Revised structural to include proposed AT&T loading and installed TEP

modifications (TEP #102056)

~5 April 18, 2013 Sprint Network Vision (TEP #102056)

6 ~ May 2, 2013 Revised Sprint Network Vision (TEP #102056)

7 June 10, 2013 Verizon Reconfiguration

8 July 8, 2013 Revised Verizon Reconfiguration

9 July 16, 2013 Revised Verizon Reconfiguration

t0 August 27, 2013 Revised Verizon Reconfiguration without Sprint Modifications

11 July 3, 2014 —r- -~ Revised Sprint Reconfiguration

12 August 15, 2014 T-Mobile 700 MHz Reconfiguration~____ _......,__~~._ g___m______._..__..._
13 October 23, 2014 Revision includes Clearwire and Nextel iDEN loadin as removed

I~ 14 ~ November 24, 2014 w ~ Revised T-Mobile Loading
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195-ft Self Support Tower Structural Analysis
TEP Project Number 25628 22635, Revision 14
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195-ft Self Support Tower Structural Analysis
TEP Project Number 25628 22635, Revision 14

1) INTRODUCTION

November 24, 2014
CT11128E Middlebury I-84
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This tower is a 195-ft self-support tower designed by Fred A. Nudd Corporation in May of 1998. The tower was
originally designed for a fastest mile wind speed of 85 mph per ANSI/EIA/TIA-222-F for the appurtenances listed
in Table 2. TEP visited the site in June of 2010 to gather existing steel and appurtenance information. This tower
has been modified multiple times in the past to accommodate additional loading. All information provided to TEP
was assumed to be accurate and complete.

2) ANALYSIS CRITERIA

The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures and ASCE 7-05 Minimum Design Loads for Buildings and Other
Structures using a fastest mile wind speed of 85 mph with no ice, 38 mph with 0.75 inch escalating ice
thickness, and 50 mph under service loads.

Table 1 -Existing and Proposed Antenna and Cable Information

Existing/ Elevation 
Qty Antenna Model 

Mount Qty Coax Size Coax ~ Owner/
Proposed (ft) Type Coax (in) Location Tenant

RFS
Proposed 195.0 3 APXI6DWV 16DWVS (3) 12.5'

182 1-5/826 ~ Ericsson KRY-112-71 Sector AB Face T-Mobile
(~(~ Frames ~ 1-5/8 Hybrid

Proposed 193.0 f 3 LNX-6515DS VTM

6 Powerwave 7770

3 Powerwave
P65-17-XLH-RR

6 Powerwave (3) 15.0' 
12 1-5/8LGP 13519 Diplexers T-Frames

Existing 188.0 -. _._._._ .._....... _....___._.....__..._.- 1 7/16"QI Fiber CA Face AT&T
~ Powerwave with 

2 3/8"Q1 Power
LGP 21401 TMA Catwalks

6 Ericsson RRUS-11

DC6-48 60-p 8-8F

2 Antel BXA-70063-6CF~_.
4 Decibel DB844G65ZAXY ~3) 15.0'..._

Existing 169.0 
3 MGD3800T0 T-Frames 

12 1-5/8 AB Face Verizon
r 1 ~ntel BXA 70080/6CF with

_._......__ 
Catwalks2 I Decibel DB846F65ZAXY

6 ~~RFS FD9R6004/2G3L ~

3 RFS APXVSPPI8-C-A20 -- -- ---- --- -- -- -

3 2x50W RRH 800 MHz (3) 12.0' I 3 1-1/4' ~ Fiber
Proposed 15~ 0 13 2x40W RRH 1900 MHz Sector 9 1.58 BC Face Sprint

~6 Decibel D6980H65EM~ Frames

3 Decibel D6980H90T3E-M__ _____. __ ~~ _ _- .. ___~___4.-_.._ _ _~ _ ...-- --
Existing 75.5 1 GPS Antenna 4'5 1 ~ 5/8"0 BC Face UnknownStandoff

Notes:
1) See "Appendix B —Coax Configuration" for assumed coax configuration.
2) Proposed (18) 1-5/8 feedlines are assumed to be stacked 6-on-6-on-6.

tnxTower Report -version 6.1.4.1



195-ft Self Support Tower Structural Analysis
TEP Project Number 25628 22635, Revision 14

Table 2 -Design Antenna and Cable Information

November 24, 2014
CT11128E Middlebury 1-84

Page 4

Center Line Coax
Mounting 

Elevation 
Number of Antenna 

gntenna Model Qty Size 
Coax

Level (ft) ~ft~ Antennas Manufacturer Coax ~in~ Location
--

195.0 195.0 12 Swedcom ALP 9011 12 1-5/8 ~ Unknown

185.0 185.0 12 Swedcom ~-ALP 9011 12 1-5/8 Unknown

75.0 175.0 ~ 12 ~Swedcom ~ ALP 9011 12 1-5/8 Unknown__ .. _
165.0 ~ 165.0 12 Swedcom ~ ALP 9011 12 1-5/8~Unknown

— - -- ---- - --- ---
155.0 ~ 155.0 12 Swedcom ALP 9011 12 1-5/8 Unknown

3) ANALYSIS PROCEDURE

Table 3 -Documents Provided

Document Remarks Reference Source
__ __

Tower and Foundation Fred A. Nudd Corporation, dated May 5, 1998 I I T-MobileDrawings Drawing No. 98-5974-1

Structural Modification l Fred A. Nudd Corporation, dated April 30, 1999 
T-MobileDrawings Drawing No. 99-6726-1 --~--~~

Steel and Appurtenance 
Tower Engineering Professionals dated June 3, 2010 102056 TEPMapping

Geotechnical Report ~ Dr. Clarence Welti, P.E., P.C., dated April 17, 1998~~ ~~ -~~Mobile

Structural Modification 
Tower Engineering Professionals, dated August 29, 2011 102056 TEPDrawings_ ..... _....--------- g ----g ----._.._._.__..._......--_____--y--...---------_---( --__ _---~------

Structural Modification 
Tower En ineerin Professionals, dated Jul 26, 2012 I 102056 TEP

Drawings

Structural Modification 
Tower Engineering Professionals, dated August 1, 2013 25628 4865 TEP

Analysis I ~---- -_.._ . _ _..._~ ..~ _ ._..___.. ____~.~~___ _.__--- _. __.._ _w.. _._.. _ ---------

Correspondence 
Correspondence with T-Mobile with regards to the existing _ T-Mobileand proposed loading, SAW dated October 14, 2014

3.1) Analysis Method

tnxTower (version 6.1.4.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

tnxTower Report -version 6.1.4.1



195-ft Self Support Tower Structural Analysis
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3.2) Assumptions

November 24, 2014
CT11128E Middlebury /-84
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1) The tower and foundation were built in accordance with the manufacturer's specifications.
2) The tower and foundation have been maintained in accordance with the manufacturer's

specification.
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Table 1 and "Appendix B -Coax Configuration".
4) When applicable, transmission cables are considered as structural components for calculating

wind loads as allowed by the standard.
5) All tower components are in sufficient condition to carry their full design capacity.
6) Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is

left to the carrier or tower owner to ensure conformance.
7) All antenna mounts and mounting hardware are structurally sufficient to carry the full design

capacity requirements of appurtenance wind area and weight as provided by the original
manufacturer specifications. It is the carrier's responsibility to ensure compliance to the
structural limitations of the existing and/or proposed antenna mounts. TEP did not verify the
size, condition or capacity of the antenna mounts and did not analyze antennas supporting
mounts as part of this structural analysis report.

This analysis may be affected if any assumptions are not valid or have been made in error. Tower
Engineering Professionals should be notified to determine the effect on the structural integrity of the
tower.

4) ANALYSIS RESULTS

Table 4 -Section Capacity (Summary)

Section 
Elevation (ft) 

Component 
Size 

Critical P ~~b) SF*Pa~~oW (Ib) `~O Pass /
No. Type Element Capacity Fail

Ti ~ 195 180 I Leg __ ~ PIPE 2.5 STD (SCH 40) ( 3 f 29908 70 ( 61065 26~I 49.0 Pass

T2 180 - 175s~ Leg PIPE 2.5 STD (SCH 40) 4533120.40 66232 77 r 50.0 Pass

T3 175 - 170 ~eg PIPE 2.5 STD (SCH 40) 57 -41381.10 66319.28 62.4 Pass
__._.

T4 170 - 160 ~Leg~2.5SCH4 
Sleeve

CH80 Half Note 3 Note 3 Note 3 ~ 66.9 Pass

T5 160 - 150 Leg Pipe 3.5 Std (SCH40) 90 -78888.60 109240:81 r 72.2 Pass

T6 150 - 140 Leg 3.5SGH40 w/ 4SCH40 Half Note 3 Note 3 Note 3 62.1 Pass
Sleeve

T7 140 -133.333 Leg 5 STD w/ 6 XH Half Sleeve Note 3 Note 3 Note 3 49.7 Pass

T8 133.333 - 126.667 ~ Leg 5 STD w/ 6 XH Half Sleeve Note 3 Note 3 Note 3 49.7 Pass

T9 126.667 - 120 Leg 5 STD w/ 6 XH Half Sleeve Note 3 Note 3 Note 3 49.7 Pass

T10 120 - 113.333 ̂  Leg PIPE 6 STD (SCH40) ~ 159 ~-151468.00 232356.55 65.2 Pass

Tii 113.333 - 106.667 Leg PIPE 6 STD (SCH40) 171 -163716.00 232391.21 70.4 Pass

~T12 ~ 106.667 - 100 ~ Leg PIPE 6 STD (SCH40) 18~175173.00~232421.87 ~ 75.4 Pass

T13 100 - 80 Leg (6 STD w/ 7 XH Half SleeveNote 3~ Note 3 ~~ Note 3 54.7 Pass

r T14 80 - 60 Leg PIPE 8 STD (SCH40) 225243876.00 336506.51 72.5 Pass

T15 60 - 50 --~ Leg PIPE 8 STD (SCH40) 246 -256091.00 345717.53 I 74.1 Pass
_..

T16 50 - 40 Leg PIPE 8 STD (SCH40) 258 -272419.00 345770.85 78.8 Pass

T17 40 - 20 Leg PIPE 8 X-STR (SCH80) ~ 270 -304788.0473586.89 64.4 Pass

T18 20 - 0 Leg PIPE 8 X-STR (SCH80) 285 -344033.00~474086.76~ 82 2~. (b) Pass

Ti 195 - 180 Diagonal 5/8 12 7360.45 8833.52 ~ 83.3 ~ Pass

T2 180 - 175 Diagonal Li 1/2x1 1/2x3/16 48 -3415.84 6385.59 53.5 Pass
69.7 (b) r

T3 175 - 170 Diagonal L2x2x3/16 60 2603.33 12345.57 21.1 Pass

---.__._ 52.0 (b)

T4 170 - 160 Diagonal ~ 2L1 1 /2x1 1/2x3/16x1/4 72 -4234.85 16655.43 25.4 Pass

tnxTower Report -version 6.1.4.1
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Section 
Elevation (ft) 

Component 
Size 

Critical p ~Ib) SF'PenoW (Ib) '~° Pass /
No. Type Element Capacity Fail

I- 
I 1

59.5 (b) ~ 
---

T5 160 - 150 Diagonal 2L2x2x3/16x114 93 -5258.19 25694.51 20.5 Pass
68.7 (b)

16 150 - 140 Diagonal 2L2x2x3/16x1/4 123 -5927.96 25233.69 23.5 Pass
79.3 (b)

T7 140 - 133.333 Diagonal L2 1/2x2 1/2x1/4 135 -6191.60 16497.61 37.5 Pass
56.1 (b)

T8 133.333 - 126.667 Diagonal L2 1/2x2 1/2x1/4 144 -6351.08 14316.29 44.4 Pass
57.4 (b)

T9 126.667 - 120 Diagonal L2 1/2x2 1/2x3/16 153 -6167.25 9979.96 61.8 Pass
89.8 (b)

T10 120 -113.333 Diagonal L3x3x3/16 162 -6853.46 15433.74 44.4 Pass
92.4 (b)

T11 113.333 - 106.667 Diagonal L3x3x3/16 174 -6725.98 14812.43 45.4 Pass
93.0 (b)

T12 106.667 - 100 Diagonal L2 1/2x2 1/2x1/4 186 -7166.76 10183J5 70.4 Pass

T13 100 - 80 Diagonal L3 1/2x3 1/2xi/4 198 -7154.37 27501.12 
42.5 (b) 

Pass

T14 80 - 60 Diagonal L3 1/2x3 1/2x1/4 228 -7731.23 23594.23 
~45 0 (b) T 

Pass

T15 60 - 50 Diagonal L3x3x5116 249 -9482.73 12260.08 77.3 Pass

T16 50 - 40 Diagonal L3x3x5/16 261 -9506.89 11351.93 83.7 Pass

f ~T17 40 - 20 Diagonal L4x4x3/8 273 -9553.12 25488.16 37. () Pass
55.6 b

T18 20 - 0 Diagonal L5x5x5/16 288 -10667.10 34335.95 31.1 ~ Pass
62.1 (b)

Ti 195 - 180 Horizontal Li 1/2x1 1/2x3/16 17 -4994.29 6723.25 74.3 Pass

T2 180 - 175 Secondary L2x2x3/16 53 574.38 16652.77 3.4 Pass
Horizontal 9.5 (b)

T3 175 - 170 Secondary L2x2x3/i 6 66 -717.64 16534.80 4.3 Pass
Horizontal 11.8 (b)

T4 170 - 160 Secondary L2x2x3/16 77 -1038.84 15123.D2 6.9 Pass
Horizontal 17.1 (b)

T5 ~ 160 - 150 
I 
Hor¢o~nta~ 

~X`x3/16 ~ 98 -1368.10 13544.21 220. (b, Pass

T6 150 - 140 Secondary L2x2x3/16 ~ 119 -1759.09 11810.53 14.9 Pass
Horizontal 29.0 (b)

T10 120 - 113.333 Secondary L3x3x3/16 167 -2626.7819651.09 13. ( Pass
Horizontal 38.7 b)

Ti i 113.333 - 106.667 Secondary L3x3x3/16 179 -2839.18 18513.50 15.3 Pass
Horizontal 34.8 (b)

T12 106.667 - 100 Secondary L3x3x3/16 191 -3037.88 6723.76 45.2 Pass
Horizontal

T13 100 - 80 Secondary L3x3x1/4 203 -3649.71 17795.55 20.5 ~ Pass
Horizontal 42.5 (b)

rT15 60 - 50 Secondary ~ L4x4x1/4 254 -4441.17 10544.16 42.1 Pass
Horizontal

T16 50 - 40 
Hor zontal 

L4x4x1/4 266 -4724.33 9490.00 49:8 Pass

Ti 195 - 180 Tap Girt Li 1/2x1 1/2x3/16 5 -878.45 ~ 6723.25 13.1 Pass

Ti 195 - 180 Bottom Girt Li 172x1 1/2x3/16 8 -2460.57 6723.25 36.6 Pass

--- ~ ~- Summary

---r_- ~-~ Leg (T18j 82.0 Pass

~- Diagonal (T11) 93.0 Pass
--

-~~~- ~- Horizgntal (Ti) 74.3 Pass

Secondary 49.8 Pass
Horizontal (T16)

tnxTower Report -version 6.1.4.1
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Section Component Critical % Pass /
No. 

Elevation (ft) Type Size 
Element P ~Ib) SF*PauoW (Ib) Capacity Fail
__ _ _ _ _-

f I I I I I Top Girt (Ti) 13.1 ~ Pass

Bottom Girt (Ti) 36.6 Pass
__. _. w. _ . _.... _

__ ~.__ ~ _I. __._ _._..
Bolt Checks 93.0 Pass

RATING = 93.0 Pass

Table 5 -Tower Component Stresses vs. Capacity

Notes Component Elevation (ft) %Capacity Pass /Fail

- ~ Anchor Rods ~ - I 82.0 I Pass..u._.. ........ _,_....- - _ --_ __~ _ _.
3 ~~~Base Foundation Soil Interaction ~ - 41.4 Pass

3 Base Foundation -Structural - 58.4 Pass
Notes:
3) See additional documentation in "Appendix C -Additional Calculations" for calculations supporting the %capacity listed.

Structure Rating (max from all components) - 93.0%

4.1) Recommendations

1) If the load differs from that described in Table 1 of this report, "Appendix B —Coax
Configuration" or the provisions of this analysis are found to be invalid, another structural
analysis should be performed.

2) The tower and its foundation have sufficient capacity to carry the existing and proposed loads.
No modifications are required at this time.

tnxTower Report -version 6.1.4.1
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Tower Engineering Professionals, Inc. °b̀  Middlebur I-84 (CT11128E)
326 Tryon Road P1OJ~~~ TEPNo.25628 22635, Revision 14

~ Raleigh, NC 27603 
ciie~c T-Mobile Towers Drawn 

by:aSt~ttS 
App'd:

Tower Ergineerirg Professionals Phone: (919) 661-6351 
code: TIA/EIA-222-F ~ate:11~21~14 scale: NTS

FAX: 919 661-5350 Path: Dwg No. 
E_1

SYMBOL LIST
MARK SIZE MARK SIZE

A 2.5SCH40 w/3SCHBO Halt Sleeve F L'I 1/2x1 V2a3/16

B Pipe 3.5 Std (SCH40) G L2r.2~aM6

C 3.55CH40 w/4SCH40 Half Sleeve H 2L11/2z11/2x3/1fix1/4

D 5 STD w/6 XH HaR Sleeve I L21/2x21/2x3/76

E 6 STD w/ 7 XH HaR Sleeve J L21/2XL 1/2x1/4

MATERIAL STRENGTH
GRADE Fy Fu GRADE Fy Fu

A572-55 55 ksi 701ai A500-50 5D ksi 62 ksl

A36 36 ksi 58 ksi A500-06 46 ksi 62 ksi

A53-B-35 35 ksi 63 ksi A53-B-42 42 ksi 631~si

TOWER DESIGN NOTES
1. Tower is located in New Haven County, Connecticut.
2. Tower designed fora 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed fora 38 mph basic wind with 0,75 in ice. Ice is considered to increase

in thickness with height.
4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 93%

MAX. CORNER REACTIONS AT BASE.'
DOWN.' 3426471b
SHEAR: 34138 Ib

UPLIFT. -2945281b
SHEAR: 29790 Ib

AXIAL
102099!6

SHEAR MOMENT
16361 16 195954616-ft

TORQUE 10061 Ib-ft
38 rgoh WIND - 0.7500 in !CE

AXIAL
4989116

SHEAR MOMENT
5377016 6070284 !b-ft

TORQUE 35900 Ib-ft
REACTIONS - 85 mph WIND
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Tower Engineering 
ProJeci Oete

ProjessiaimB, tnc. TEP No. 25628 22635, Revision 74 14:38:55 11/21/14

326TnnnRrad
Raleigh, NC 2lb03 Client Designed by

Phone: (919)6fi1fi351 T-Mobile Towers 
35f111LSFAK ry19~661-5350

Tower In ut Data

1Le main rower is a 3x flee slnnding rower wiW en oveeall heig]~t of 195.00 ft above ILc pouvd line.
1Lc bue ofthe rower is setat an eleva[ion of 0.00 ft a6o~e the Bound line.
1Le face widtL of tte rower is 3.50 8 a[ the wp and 21.50 ft n[ the bare.
1i~u rower is devgned uang the TIA/EIA-222-F Naudu~d.
1Le following desip aite~a apply

Tower is located in New Haven County, Connecticut
Basic wind speed of 85 mph.
Nominal ice ihickues of 0.7500 in.
Ice thiclmess is considered to increase with height
Ice density of 56 pcE
A wind spad of 38 mph is usW in combination with ice.
Temperawre drop of50 ~F.
Deflections calculated uang a wind speed of 50 mph
Anon-linear (P-delta) analyas a-vs used.
Pressures are raiculared at each section.
Stress ratio used in rower memLec design is 1333.
Local tending stresses due m climbing loads, fred line supports, and appurtenance mouo[s:ue oat considemd.

O tions

co~mmom~m.-u~ n~m;mm uE~~u. n, vNr~m 2rtatFvtlGve 6uMkzAS Cylmdv
Co~dc Alommla-HorimNels Asmmcl«S Pivrcd IIse A.SCE SOX-Bract Ly Rulcz
Cnvvde Momrnts-➢iasowla f Asmme Rigid index Plme ~~ Glivlu~e Ardund~m Broein6FoRe~
➢u Ffamen Mapufirtion J ~u aey sp.~:ro~w„a n,m IymoreAedundant Membc~xinhFA

~~ Uss Cudc Srtess Rwioa J Ux ~e~Spms For [Q/r J SRI<6Bolts Reesl Cnmpesvon
~~ Use Code 5af4yFociors-Guys R~evsiov Gu~s'fo lwual'fevsioo AIIISgP.~mels Nave SameAllowaWe
~~ FsaL eke J Uyryss Tlert 5~aGluyChsis ~ OIYw G'v~A1 Fo~rdoiion

Ala~ys Use Max Kz J Uti Azimu@DisM1 C~cRc'ents J Cnvihr Famine iorquc
Llse SpcciW Wind Profile f Pmjv, \Pad Mea ofApyn. ~ Include AnLJe 6locl SlwvCiwJ-.

~~ Ss1~tle9oln lv Tfemkr Gguei~y Auiwilc Toque Arm A.c~s Pole

~ Semvtlar Ha ioaW Bm¢s̀[< J So C
~sliu~e @lE'd~ IvcNtleShm-Torsion lmeauiun

y g vpauty Reports By Component Alwuys Ux 5ub6i~icd slow
Use Diamond lnrcr Dracin6145ided~ 'triad Iwe Dimnvd lvoeiH~voog Use TophloumM Saelcu
MdIBC .6DtNComhimtion [Jie TLt-?12-0Tmsioo Sp4ce Gy~vcity

excmpion
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TowerErsgineering 
~o(ecl Date

P j sia~mk, Inc. ~P X10. 25628 22635, Revision 14 14:38:55 11/21/14

32bTrinn Road
RaleiF~~. NC2]603 Clknt Deglgnetl by

Phone: (919) 6616357 T-Mohile Towers 35111115t'A% ry191661-5350

wua ieo

eo A

WIntl 90 Q
~ p~

0

LegC ~ ~ Le00

Fece C

w~,a Normal

Tower Section Geometr

Tn~ver T~~rer Arremhly Oeerripdon Smian NurMer Srninn
Smu~n £leintion IMm6arr WidnS f (snFtl~

s.~no~:

P_ ]R0.1X1-I]S.M 3.50 1 5.00
Ti ]]S.IIM1I]0.(10 4.Iq 1 5.1X1
rr nanniso.00 asn ~ ~nan
'IS 160.110.150.g1 5:50 1 1D.00
T6 1511.1X1-IJO.gI 6.50 1 ]0.00
TI 140.110.13333 ].511 1 fi.fi'i
1A X3333-L6.fi] A.li 1 6.fi)
'l9 i~fi.fi]-120.1X1 B.R3 1 6.fi1
TIO IZO.IIf~-11333 95~ 1 6.6]
211 11333-IOb.fi'! III.IJ 1 fi.6]
il? ]Ofi.6]-100.011 1093 1 fi.6]
T13 ]QO.OUAII.QO 1130 1 L{.Iq
YIJ 911.Wb11.IN1 1330 1 2(I.gl
i15 60.IM450.IN 1550 1 lUAlll
T16 i0.1q-40.11 ]fi50 1 ]OAq
T]] dO.IXI-?0.1X1 1]30 1 20.Ip
TIP 20.060A0 19511 1 211A11

Tower Section Geomet conYd
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To~verEngineering 
Project Date

P f sionaLs, fnc. TEP Na. 25628 22635, Revision 14 14:30:551127/14

3?6T~nrs Rewd

Rn&iF~t NC2)b03 Clian~ ~eslgnetl by
H~anc (9/9) 66)3351 T-Mobile Towers aslulisFAX X919) 66/5350

Tn~rn Snu~er Dinganul BmrinF Hva Ha+ Tnp GiN BntMm Gin
Sminn £lnn~inn Sponng SFr A'Bru~e Nov~mu4 ~H Op~i

End

h h ra~~t.~
'fl 195.g1-IB0.00 3.]5 iX Brrce No Yes O.IXNIII O.INXXI
]2 I80.110.115.IX~ 5.01 X~racc No Yes q.01X10 p.WINI
]3 1]SARI'lO.Ip S.ql XBrum No Yes 0.1MMb O.IXXXI
TS ~]0.00.150.ro 5.~0 XBn« Na Ycs 0.(X100 II.INXIII
TS Ifi0A0.150.W S,IXI XBiace No Ycs O.iMNq II.INMXI
T6 150.00.1JII.IX1 5.0(1 XBr.~cc No Yez O.gqo 0.110
P IJ11.00.13333 fi.6'I XBrus No No O.IXXMI O.IMXMI
'IR 13333-1?6.6i 46] XBru¢ No No O.IXXXI O.IXMMI
l9 126.6]-120.tl1 fi.6'/ XBmre No No O.INXNI II.IXMNI
TIII 120.IXI-11333 fi.fi] XBracc No Yes U.g100 11.Ogq
il] 11333-1f16.fi1 6.6! XBrar~ No Ycs II11MM1 II.IMNq
ill IOfibi-IOO.ro 6.61 XBrac No Yes II.IMIIMI RPMq
il3 IW.INAA0.00 6.b~ XBrrs No Yes 11.(IIXq O.IMNNI
Tld PO.IXF(11.110 b.fii XHrace No No pAlgO p.OINq
PS b0A0.50.1111 IO.IN~ X9rrs No Yex ~.(IINIO 11.(I(p0
I1fi SO.g440.1q IO.IN~ X9racs no Ycs p.(NNMI ~A%q0
117 40.00.211.00 IO.fAI X~rrcs ~o -No 0.(IWO IIAlN10
TIR 211.IIUJ1.00 9.96 XBrxe No No O.gNp I1N,Yp

Tower Section Geometry (conYd)

Tn~rer Leg IMF 1<R ~mpona( diagonal OwRonal
£le~a~xrn TPA Srse Gmde Tjpe Siss Gmde

fi
TI 195.g1-Iftllllll Frye PIPE 235iD (SCHGO) Ai71-55 Solid Round 5/A A36

(55 i.i) (3R 6i)
P_Ip0.00.i]5.110 Pipc PRL 255iD (SCH4tl) A5]2-55 Egml Aryge L112A 12x3/Ifi A3fi

(55 Ai) (361~i)
]3195.fX1-1]O.IXI Pipe P]PS255ID (SCHAO) AS]2-35 Egvd Angle L#3/16 A36

(531zi) (361si)
'f4I'/0.00-160.110 eU6ivwy 5kM u5CH411 wl3SCFIHO Ftdf A53-B-35 DoutleEqual 9.1 I/~]1Rz3/16x1H A36

Sls~v (35 \si) MfJe (36 Lzi)
'G Ifi0.110.150.00 Pipe Pipe355W (SCHAIII !S'l2-55 Oo~de Mille ]L#x3/16x1/4 A36

(i513i) (3fi t i)
Ti 1511.1p-IJO.IIII MbiVey Stape 35SCHYO w/SSCF{lII HWf /SOIF50 Ibude Ave 1#z3/16xIW N6

Sim~e (SO {3p (3fi 13~
]]IJ0.00.13333 lvhitray Shape SSiD aV6 XFi HaIf5ls~c ASIXFJfi Equnl AnS~~ L212x212x1/6 A36

('~1.. i) (3fi 1'I
'IR )]333-12fi.b]lvbitray SMpe SS1D x✓6 X13 Hu1(Simve lS00.J6 Egul Mpie L212#]2x1/4 A36

(Jfi ksi7 (3fi lv')
1913b.6i-130.1111 AAivay SM1ape SSID a~/fi](FI FIWf Slcve ASINI-46 Equal MSle LI2x?12d/16 A3fi

(Afikai) (3fi la')
SIO Pipe P]PEfiSID (SCFI00) eli]2-Si Egw1 MS~~ I3~x3/Ifi A36

J20.IXF11333 (SS ksi) (36 Asi)
ill Pipe P1PEfi STD(SCHVO) AS]?SS LqW An&~~ 13x3/Ib A3fi

11333-IIIfi.6] (SSlsi) (361si)
i12 Pipe P1PEfi 5iD (SCHM) AS]?35 Egiul An6le 1212x?12x1/4 A3fi

10fi.fi'!-]IXI.00 (SSlsi) (3fi bi)
1]310U.00.ft0.011 lubitrar~~5h~pc fi51D w/]XN Hdf 5ls~s /S}Od2 Fgiol M~lc lll/dvl 12x1/6 ~ /,3fi

1423x1 136 Asi1
TIY AO.fq-60!10 Pipc PEER STU(SCFWfI) A5R-55 Egiol Mile 131/1x31rzxl/d A3fi

(551si) (36 hi)
TI560.(X1-SO.IMI Pipc P@ER STD(SCWIfI) A5]2-55 Egivl Mgle I3~3x5/lfi A3fi

(55 {3i) (361v")
TIfi 50.(NWO.IXI Pipe. P@EP S]D~SCHJO) A5"/2SS Equal Avgle 13r3xillfi A3fi

(i5 L'si) (36 tsi)
TI]JII.IXI-20.1X1 Pipc P@EA X-SiR (SCNPO) AS]2S5 Egial MpJe Ux4x3/A A3fi

tnxTower '°" Pa°̀
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Tower Engineering 
P~o~ect Dete

P j siarals, Inc. TEP No. 25628 22635, Revision 14 14:38:5517/21/14

326 i'rmn Raad
FnkiF1~, NC2]603 Clienl pesignetl by

Plinnc X919) 65/fi351 T-Mobile Towers 
35IIIfLSFAK X919) 66fS350

Tn~rn LeR ~R uF DiaR~~nd DinRnnal DiuFonul
Efe~n~ion Tqe Su LYvde. TPe Siu Cmde

7
(53 kv) (361i)

i1820L0.0.00 Pipe PEER X-Slll (SCNflO) AS]?-55 Egwl AvpJc ISuxS/lfi A3fi

Tower Section Geometr coned

Taxxr TnA Girt rpc~n Sop Cin Bottom Girt Batbm Girt Bmrom Cirt
El~inrinn Tjpe ~ See Gmde Spe Si's Cmd~
h

i1195.11p-I RO.IXI Gqual Avgie LI ]/±xl i2xi116 A36 EgoW AorJe LI 12x1 i~~/16 p36

Tower Section Geometr contd

T ~rer Nn. Afid Girt A(NGin Afid Gin Homm~al Ho.tmmal Hanarn~ol
Ele~nlinn n/ Tj~~e Siss Gmde ]'jye Si.e Gmde

dlid
Gina

11195.(X1-180AO Tbrc Flai9a A36 Equd Mgle L112F]]2xl/Ifi A3fi
~I6L) (3fikd)

Tower Section Geometr coned

Soxm Serondom Savndo7~Horimntvl Semndan~ /nner6mnnR ~~~~rDmnnF Sre Grnv Bm~mF
FJe~arion Hn~vmml Tjpe Siu Hn~vnn~al ]Y~e Gmde

Gmde
J

TL IAO.IIp-175.fN1 Fgod An6~~ L~~x3/Ifi A3fi Solid Round A36
(3611) (3fikai)

'131]S.IXFI]Illlfl Equd AnS~~ L2ux3/ifi A3fi Solid Roond A36
(3fi lai) (361si)

T41]f1.IXFIb11.IN1 Equal MSIc Lux3/fib A3fi Solid Round A36
(3fi lai) (3fiksi)

Yi IfiO.IXF1511.011 FquW AvpJe Lx2z3/Ifi A36 Solid Hound !Jb
(3fi ki) (3fi ksi)

151511.INF140.g1 Egual AupJe L+~s3llfi A36 Solid Round A36
(361i~) (3fi ksi)

TIII Equd Mplc 13x3/Ib A3b Solid Rouotl A36
120lXFl1]33 (3fi tsi) (3fi]ai)

'fli Egad Avsle ]3~3~1I6 A36 Solid Ao~nd A3fi
1133}~pSbJ (361i) (3fi15i)

T12 Equal Angle ]3~t3/I6 A36 So1ld Rouvd A36
If16.6]-I(Ml.lp (36 ksi) (3filzi)

T131g1.00.A0.p1~ Equd Mslc 13~x1l4 !36 So1ld RounJ N6
(361si) (36 ksi)

T156~.00-50.00 Lgvd Angle UNxI/4 A36 Solid Round A3fi
(36 Si) (361ai7
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Tower&nginening 
Project Dale

P j sianats, lnc. TEP No. 25628 22635, Revision 14 14:38:5511/21/14
3?6]hvn Rnad

Ralelgfi, A'C2)603 Cllenl Deslgnetl by
Phm~e: (919) 661fi351 T-Mob1e TaWers
FpX.~ ~919f fibJS350 351N15

]'owv Sm~ndar~~ Sm~ndorc Nomm~ml Semndan~ /nnerBmnnF /nnnBmnnF Si.e fnn~r Om~inp
£(e~nimn Nomm~mf T~pr Siu Horimn~al T~y~ Gmde

Gmde
h

i1fi 50.0UAUA0 Equd Annlc IAutx~/A A3fi Solld Round A3fi

Tower Section Geometr coned

T x~o Gw¢~ GLx.¢t Gwzt Gmde Ad'ua. Faoor AdNn~ WeiFlitAl~~le. OnuhfeAnglr Doubk.InFle
£Inn~im~ Arm ➢iiidnaa A~ FaMr S~i~ch enh Sred~BnH

(~nfo~el A. SPacinF S~rannF
DiuFonu4 Nomm~loG

h Jr
SI 0.00 U.IIOgI A36 1 1 ] O.IXNI(1 (I.INNNI

19S1M1-IflO.ro (3fikn)
12 11.0 03110 A36 1 1 ] O.fNKKI O.IXX111

IR0.110.1]S.ro (3filz~
i3 0.011 p251M1 A36 1 1 1 O.INNXI II.pNp

ns.uo-nnm (3612)
T4 II.INI 02500 N6 1 1 I ptid-Pi Il.p~tlil

1'i~.00.1b~.0~ (36h~
T 0.1X1 0251M1 A36 1 I 1 TTid-A O.gNp

ifi11A10.150.W (36ksi)
lb O.Iq 000 p36 ] 1 1 Alid-H II.INNNI

]50.00.1d0.0U (3fi ls)
n nw 11315 A36 1 1 1 11.(plq O.OINNI

140.I10-133.33 (361 ~
18 II.QO 03]50 A36 1 1 1 IIAMNMI II.INXNI

13333-12fi.6i (3fik~)
'19 OANI X3]511 A36 1 1 1 011000 O.IXMXI

126.fi]-120.Q0 (36{3)
T10 0.00 p3'150 A3fi I 1 1 O.IXM10 4glql

1~11.00.113.11 (3fik)
TI] IIAMI 03150 A3fi 1 1 I O.INNN1 p.IX1(NI

]1333-111fi.6/ (36131)
n? om a3~m n36 ~ ~ ~ n.ax~o n.00ao

)IIfi.6J-1011.0] (361si1
113 0.1q OA3]5 AJ6 1 i 1 O.IMNXI II.INMNI

1(X1.110-BO.W (36ks~
T11 II.IKI (1.4315 A3fi 1 1 1 O.IIOIp 11.(g00

R~.00.f4.1q (3fi ksi)
S15 O.Iq 0.43'15 A36 1 1 1 f1.IXX111 O.IpIXI

en.msn.w t3em~~
nb nao oa3n .vs ~ ~ i n.~nn a.onoo

sn.munm c3s~n
TI] 11.00 p.43]5 A3fi t 1 ] 0.(NNXI O.gqO

J0.00.91.00 (3fikxl
TIR?O.WO.pp p.Ofl p.43]5 A36 I 1 I OJg00 0.0000

(361si)

Tower Section Geometry conYd

A FadnM
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TowerEngineering 
P~ojed Date

P j siunaLs, Inc. TEP Na. 25628_22635, Revision 14 74:38:55 71/21/14
326Tnnn Rood

RaleiRh~NC2]603 Cllenl Designed by
P/mnc X919) 661fi351 T-Mobile Trnvers
F.L1:~ryI9J b61-5350 35~1A1S

t err. Cn/r Culr LrFs X A Single Giru ttnnz Sx. Inner
£/nn~i~n K A 6mre Dmrs Omge Nnnz Bmm

Sing/e SerlW OioF+ Diagx
MF~~+ Ra~mda X A X A X X X

h r r 1' r r r r
TI Yes Ycs 1 1 1 1 0.9fi 11.96 1 1

19SOa1R0.W 1 ] 1 11.96 0.96 1 1
l2 No Ycs 1 1 ] 1 1 1 OS 1

Ifl0.110-]i5.(q 1 1 1 1 I OS 1
'13 No Ycs 1 3.09 1 1 1 1 D5 l

1'/3.110-i"/~.ID IA9 1 I 1 1 OS 1
Td No Yes 1 I.IS i ] 1 1 D5 1

nnoo-~en.m ~.~s ~ ~ t ~ ns ~
TS No Yes 3 t3 1 1 I t p.5 1

Ifi11.00.150.0U 125 1 1 1 I 115 I
T6 To Yes t i22 I 1 1 1 OS 1

151140.1A0.0~ 1~? I 1 1 1 115 1
P Yes Yee 1 1 I 1 1_ 1 1 1

1411AN4133.33 1 I 1 1 1 ] 1
]8 No Ya I I 1 1 1 1 115 1

133.33-126.6'/ 1 ] ~ ~ 1 OS 1
]9 No Ya 1 1 1 1 1 1 03 1

136.fi]-1]O.ro 1 1 1 1 1 OS 1
TIO No Ya 1 1 1 1 1 1 OS 1

120.g4113.13 1 1 1 1 I OS 1
TII No Ya 1 0.9N 1 1 1 I OS ]

113314116.6/ f1.9R 1 1 1 I OS 1
i12 Yes Ycs 1 1 i 1 1 I 1 1

106.6T-IIX1.11t i I 1 ] I 1 1
T13 To Ycs 1 O.AS I 1 1 1 OS ]

IIOIXF811.1111 O.AS I 1 1 I ~3 ]
na no v~. ~ n.es ~ ~ ~ i ns ~

PO:O6fi11.IX1 0.85 I I 1 1 03 1
PS Ycs Yu 1 1 1 I 1 1 1 1

6111N450.IN1 1 1 7 I 1 1 1
TI6 Ycs Yu ] 1 1 I 1 1 1

SO.OIWO.pp 1 1 1 1 1 1 I
TI] Yes YB 1 1 1 1 I 1 1 1

4(1.1X1-?0.00 1 1 1 1 1 1 1
TIA Ycs Yv 1 1 1 1 1 t ] 1

sn.au~.nn ~ i i ~ i ~ i
~xoi~: xJ ~mRa2arvn..f m ~~,~n~.:~„~eim~rc~,i Ka,~«: ~mmom m~Rnnronmx mo,~a~m~auro..e~exh~m.~~ mz o~~i.Jrm~~nrRam~ orramm
~~rnirmfllmg~h.

Tower Section Geometry conYd

Taie~r feR DiuRewl Top Girl Oo~mm Gin NtlGitt /nng Hoream(d Shpn Homm~eal
£/nvtinn
h

Ne~WN~h U n Wd~h U Na Wltlih U Nn U Ne U Na U Nu U
Odud Dedun Do-l~~a Wid~l~ WidA WlJrfi WWrh

~n ~u ~n Ddrttt DMus O~dua OMuo

n o.nron ~ n.mai ~ oaann ~ naaar t a.axxi ovs o.mai ~ o.artin i
~9s.no-ien.ro
n o.wnn ~ am~x~ o.~s ooaoo o.0 mm~n o.~s n.mm nvs o.oaw ovs nmm n.vs

~xnnn-ns.ro
T3 n.mm i o.wxw o.vs a.mm o.n am~xi n.as n.nnm nos o.naar n.~s n.aan o.'rs

]i5.00.1]O.OU
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Toner Sngine~ing 
P~o~aet Dais

ProJessianutr,7~c. TEP No. 25628 22635, Revision 14 14:38:5511121/14

3:eron~ rye
Ra4iFM1. NL3J503 Client UesignBtl by

e~~o~e: ~vt91 cm~si T-Mob1e Towers 
aslW45PeLC ry19J 6615350

]o~~~m Irg OiaRirnal Tnp Gin Bovom Gfrc Afid Girt fonF ~lonamial Shon Nnmm~eal
&nv!!on

1
Nn IVidN U Nn 1Ydfl~ U NR Width U Nu U Nu U Nn U Nn U
OMuc Oaluc Do-iun Wid~h WidiM1 IYid~h Wdrlr
m ~v ~u Dalun DMus OMun OM~~u

'f4 O.gqp 1 O.INNM1 0.]5 D.IgINI 0.]5 II.INXXI 11.]5 0.1X1011 0.15 0.110011 0.]5 O.Ig011 0.]5
I10.g41611.00

T3 f1.IM%MI 1 O.MNNI 0.15 M1OgNI 0.)5 O.IIWO 0.]5 O.IMAMI 0.'!5 O.IXXXI p.]3 (I.IXXNI 0.]5
1fi11A0.1i0.W

Sfi D.OgNI ] 0.(XXXI 0.]5 IIANgII 0.]5 II.IXpi) 0.]5 0.001X1 0.15 11.0000 0.75 O.OIgO 0.75
~so.maw.m
n n.axw 1 O.00Iq 0.]5 01X1011 fl.]5 O.IIIXM1 f1.i5 O.IXNIII 0.]5 II.IMNIp 11.]5 U.q%XI 0.]5

]Y0.110.13331
T8 O.Olgll. 1 fl.(MM1tl II.IS II.IXNNI 0.]5 O.00W D.]5 D.gN10 ~.i5 0.0000 U."/S O.fKKNI 11.'!5

13333-1?6.6]
1Y O.Olgll i 6.(%100 0.]5 O.INNq 0.]5 I1.(NN111 11.'/5 RINXXI 0.]5 O.IXI00 0.]5 O.gXNI 0.]5

nn II.INNXI 1 p.gqll 0.15 II.INNXI a.]i 11.01100 0.'/5 O.OW~ 0.]3 O.IgW 0.]5 II.gXXI (I.TS
1?O.Iq-11333

Sli O.INNNI I D.IMIW 0.]5 O.INNb 11.]5 OANXq 0."/5 O.IXpO p.]5 O.WIIO 0.13 OAINIII 0.')S
11333-]OS.fii

T12 II.IXNXI 1 O.INN10 11.]5 U.INNNI 0.]5 O.OINNI 0.'!5 O.00fO 0.75 O.IXXNi 11.]5 II.INNNI 0.]5
105.6]J011.11(1

S~3 O.INNp 1 II.IXXXI Rl5 RIMXXI 0_]5 O.gKKI 0.]i O.OPMI 0.15 0.110110 0.]3 O.INNb p.]5
1011.00.80.110

TI4 II.Og10 1 0.10110 0.]5 p.IXNNI 0.]5 ~.iglq O.J3 fl.(NNX1 0.75 II.IXXXI 0.]5 O.INMq D.]5
RO.IYFdl.lp

TIS 11.IMKK~ 1 II.INX111 0.]5 11.(NNIO 0.]S ~.00W D.]5 O.fAM10 O.iS D.INN~O 0.]5 O.Ig11U 0.'/5
fi11.00.5RW

T16 0.1%NNI 1 O.IXN111 0.]5 IIfNMO 11.]5 11.1040 0.]5 O.INN10 0.75 O.IMNIO 0.]5 O.IKXIO 11.]5
sn.mnn.an
rn n.pxxi i o.~ o.~s anaq o.vs n.awn nvs n.ixxw nvs n.onnn o.'ts n.~n o.as

aomm.a~
TIR?O.MA O.IXXIII t U.Igql 0.]5 0.11000 d.'/5 OAg10 0.75 O.Ig1~0 U.15 O.INXIII II.lS II.INXIII p.'!5

Tower Section Geometry coot d

Zux~n /~R ~F DiuFnna( Top Girt Bwnrm Gir( NidGM lanR Norivmml SLon Hnrizanml
Efnn~ton Cnnneerinn

fi T~Pe
9n(l5iu No. Bntr Sizr No. @nN Siu Nn. Bnl~Size Ni. Bo45iu Na. BoG Siu Nn. Bvlt Sizr Nn.

it Auvse 0.]31%1 J ~.qq0 n nmm I) O.OINNI 0 O.fi3a 11 0.0000 n o.s?sn A
I95A0-IBO.ro A3?SN A325N A'f251J A325N A3tiN A325N N25N

'R }lvye 0.]500 D OSdp 1 O.IXM111 0 O.INNNI 0 0.6250 11 RMXNI 0 II.fi~50 1
IBD.W-1]S.tll A325N A13N A125N A325N A33N A33N N3N

]3 Aanoc 0.]5(q 11 051X111 1 II.IIOIq o n.'woo a obso n oogw 0 Ob:50 1
1)SMI'lO.ro g325N A3SX Al2iN A325N p325h A33N A3:SN

i3 Flame U.]S00 fi a51M1U 1 OANXNI n n.~xwn 0 8625(1 11 OAgp 0 O.b]50 1
1]0.00.Ffi0.00 A33N NSN /325N A325N A33N AlStS A33N

i5 Mngc I.INXXI fl 0511011 1 01X1110 0 II.IKKMI 0 0.630 0 O.OWO 0 11.fi250 1
161.1X1-150.11!1 Al2iT` A325X A325N A325N N25N A325N A3:SN

Tfi F1a~e I.(MMXI 6 0511011 1 O.INXXI 0 n.1~MN1 0 0.6250 0 0.0000 0 0.6:50 1
I5000.I40.ro A325N A325N A325N ell+iN A325N A33N A325N
P Pale ~AWO 0 0.630 1 O.Ig00 0 0.~(Igl 0 IIb25U R OJNNp 11 0.6ti11 I

14(1.1X1-13331 A3~N A3~X N3N A325N N35N A325N Al2W
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326 Tenn RewC
RalriAh, NC x]603 CIIBnI DeSignetl by

~~~~: /9i91 ~~aisi T-Mobile Towers 
astui~sFA% ry19) 661-5350

Toircr (« (<R Oiagm~vf Znp Gin Botmm Cin A)iA Gin (nngHonynta(Sliars Havanbl
Ele~ntinn Cnnntttinn

h TJ➢~
BalrSiu No. Hnh Sizr Hm &il~Sixe No. Bolt Size Nn. Boll Siu No. Hn45ize Nn. Bn45ixe Nn.

TP florge 1.1XIp11 0 O.fi250 ] 01X1110 n nmim n nbzsn 0 O.00Ip 0 O.fi?50 ]
13333-12fi.6/ N25N A325X N3iN A325N p33N A325N A3~N

19 Aaryc I.INMNI R f1.fi311 1 O.INNIO n o.0000 0 0.6250 0 f1.IXX111 11 O.b250 1
1?6.67-120.Iq A325N A3:SN A33N A325N A325N A3IS1J A3+SN

'flfl }lu~c IAX%10 0 Db30 I O.IMM111 o n.~nm n nbzsn 0 O.Ogq 0. O.fi250 ]
120.011-113.33 A325N A33tT A33N A3+SN A325N A3]SN A33N

Tl1 Flame I.MMAI 11 11.650 i O.WINI n n.0000 0 0.62511 11 II.IXNNI D 0.]SfA ]
11333-]Ofi.fi] A325N Al?SN Ai25N A325N A325N A325N ASSN

r~z fl~~ t.moo w o.5:so ~ nmixi n n.nnon n as~so 0 opron n n.Essn n
1(lfi.bi-Igl.ro A325N p3?SX A125N A325N A325N ASSN A33N

T13 na~c I±SfAI A Ob250 2 ~A~00 0 O.WM (I Ob250 fl 0.(plMl o o.bun 1
11MI.IXFAO.fp A325N A33N AlsN A325N A325N A325N A325N

Ti4 Fl.v~e I230U R Ob2511 2 O.IXI(MI 0 0.110011 0 0.62511 0 O.IXIIXI (1 p.1i1111 1
A0.(A-6fL(q A325N A3±SN l33N A3?SN ASSN A3LiT` A325X

TIS Flu~c 1251X1 0 0.62511 O.OWO 0 II.INNXI p II.fi2511 11 0.0000 0 0.6?Sn n
fiO.fO-Sf1.IN1 A3]SN A325N A9~SN A325N A325N A3SN A325N

Sl6 FI.'u~e 1.500 ft O.fi250 2 O.fl(XX) 0 O.Ig011 0 O.fiSO 0 (I.fNNp o n.~so 0
50.OD-~YI.110 A325N A325N l3±5N A325N A325N ASSN A3~N

TI'i Fagc 1300 R 0.6250 2 0.00(X1 (1 (I.IXXXI n assn 0 O.INMb 0 0.(2511 fl
Jf1.IMFNI.IN1 A3±SN A33N A325N A325N A33N A33N A325N

i1B 20.00.0.00 Fink 151X111 A O.fiS~ 2 O.IXNp fl O.OINq 0 0.6250 n n.mix~ 0 ObSO 0
A36 AtSN A333J A325N N25N A33N AiSN

Feed LinelLinear Appurtenances -Entered As Round Or Flat

Or.~cnp~in~ Face AMir Componm± Pla~ana~~ Fan fareml R Y Clrer Welch nr P~riman WeiFl~t
r ShieN Tpe ~ ~ O~~ Pm Sion R Diam

Lm R (Fv~FlI'1 ~~~• nll
LDF/-SOA B Ya M(ClAe7 Ifi9.g1-].IX~ ~MNN~ 4135 li 12 05000 1.9Ag1 II.R2

(IS/RPOAF~
WG Rv'1 B Y¢ Af (CfAc) 1]~.Ip-8.00 -200011 -035 2 _ ]RSINXI ]5011 fi.000p 2411

1.Sx15xIW

LDF/a0A B Yo Ar (CIAe) 195.IX1-].IMI II.INXXI 11 18 6 OSMNI ].9A(I(1 II.A2
(i-5/A FOMf~
WG RaiI B Yes A((CfAe) Ift1.(NI-11.(1(1 O.IXMNI 0 2 2 3fi.gIW 15(IM fi.INNXI 1.P1

15xi.5x3/Ifi

IDiW-SIIA C Ycs M(ClAe) ]550-10.10 O.INpI~ (1 1 1 OSOIq 063011 0.15
(12FOAM1 O.fi31X1
WGRtiI C Ycs Af (CfAc) Ibtl.lq-O.Ip O.OIpO p.l _ _ 35.INXA 151X10 fiA~00 1.81

15sL5~/16

IDFI-i0A A Vey Ar (CfAe) INA.00-B.IIU O.fKKq 03 12 6 1151100 1.98g1 OA2
(IS/8FOA6f)
)A6"FLa A Ya Ar (CfAc) Igfl.11ll-A.INI II.gY10 U3)5 ] 1 1151KK1 11.43]5 OA3
Cable(2Y
fibs Mux)
RAWGt A Yn M(C(Ae) 1RR.Iq-8.00 O.INA10 1135 2 OSOOU 113'/511 11.15
WG RdI A Ya Af (CfAc) 1R~.IX1-±.Op U.OgMI 03 2 2 36.INMII IS(IW 6.1X100 12t

I.SxI5x1/R
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326 ~n~Road
Rald~h, NC2~b03 Clknl Designetl by

Mnne: (919J 6614351 T-MobBe Towers x5111115FAK ry19) 661-5350

Ducriph'an Fatt Allnn~ 6xnponmi Pfa~anm~ Fnn la~e~o( R / C/mr WNM or Prnr~ly W~ighi
nr Shidd r~n~ OO ~n Pm S annF Oiumelrr

Saf4y Line A No Iv (LcS) 195.0-0.1X1 D.000~ 11 1 1 113)511 113'!50 02l
3/8

Step Pegs A No M(Ics) 195.11(1-0.1X1 O.gM10 0 1 i 03500 035IX! 0.49

w/3o'slep
Step PcSs B No Ar pig) fiO.W-0.00 II.Ig00 0 ] t U351X1 f135IX1 11.49

wno~ nay
Step Peg C No Ar (IsSI (~.~-~.~ O.~MMM~ 0 1 1 U351N1 03500 O.d9

w/311LL.~Icp

1 1/3"Fba C Yu !v (CfAc) 152.1X1-10.1X1 O.INXNI IIJ1t 3 3 031X111 1 ~SIMI f13ft
IDF/SOA(I- C Yes M(ClAei IS?.00-10.110 O.IMNq O.I2 9 9 OSIXXI 1.9AIN1 OA2

iB"1

IS/P Hy6id B Yo Ar ~CfAc) 1951X1-].INI 0.11010 DA] 1 1 IISINq Ib30 OR?
➢CJfihr I.fi250

Ruvg B Yes Iu /CfAel 110.1X1-R.fNI -2.IXNN1 -1135 1 1 OSINq 0.1X101 131
LISxISx1/R
(3R2SW,

3J's)
Ruvp D Y¢ Ar1~Ac) IPI.IMI-II.fNI U.INXXI D 1 1 05000 O.IXgI 129

L15x1.5x1/P
(3fi"w, 34"s)
Rv~ C Yv Ar (CFAs) Ibll.(MI-U.INI O.gMNI 0.1 ] ] 05W0 0.0(X11 1.115

Lxi5x1/ft
(35"w,4A"s)

Rum A Y¢ Ar(CtAe) ]80.00-21111 O.OfMXI 113 1 ] 115(X0 11.01101 ]29
LISx13x1/A

Feed Line/Linear A urtenances Section Areas

Tn~~rr Tn~~rf Fan A~ A~ C,yf,~ C,yl~ Wngh~
Se~non Fle~minn (n £ore Otil Fgce

fi JN J.~ Ji-' fi' lb
TI 195.011-IAO.W A 9.618 0.11 0.000 0.01111 91.97

B ]].JAA 0.2511 II.tNMI 11.1X111 33852
c o.aw o.an onoo onno oao

R IAO1N41]SAl A i.]4) 1.~ 0:00 0.1X111 ]3.16
B 5.919 ~.zso noao omn mzav
c o.nm n.mn anew oaon om

13 1'13(0.-1]UAMI A 3.74] 1.311 0.000 0.1X111 ]3.16
B 5.929 ~.xso o.r~ Dann mzai
c o.nnn n.an rtnix~ mm~ nnn

TJ I)l1.INFIfi11.W A IL494 2.im O.IIW O.p10 1463?
B 29.6'/9 S.OQI II.IXq 11.(X111 354.64
c otwo n.nnn o.~xxr n.mn a.ua

'T Ifi0.011-1511.G1 A IIA94 2.5011 0.01111 R(MX) 14632
B 31.fi59 5.000 0.1X111 O1p0 3NelA
C 3595 2.Sro ~.INIII O.INXI fi3.]0

T6 130.g1-1411.1X1 A IIA9M1 2.SIY1 ~,IN111 O.fAO IA632
D 31.659 i.OW ~.IXIII 0.(q0 3fidA8
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Project Date

P f siowLs, Inc. TEP Na. 25628 22635, Revision 14 14:38:5511/21/14

3I6T~on Revd
'•.,~L, NC2]5a3 Clienf ~ealgnatl by

w~~~~~ 1991 ~~~n T-MobOe Towers y~~~~
F.LY: ~919~6615350

]'ni~rr T ~rer Fare M Ar C~ C,~A.~ IVeiFhl
San~rn Elnn~ion /n fare OnrFaee

l- l5
C 17.975 3.5(p ~.IXq O.IN10 131A3

T! IJIIM13333 A 1.6b3 1.66] 0.11011 0.11011 9935
B 21.1116 3333 ~.IXIO O.IgO 262.99
C ]1.9g3 t.fi6'! O.OgI 0.1X111 R1.RR

1R 13333-13fi.6] A ].6fi1 1.66] ~.(pll RIX111 9735
H 21.]M 3.331 O.WII II.IXNI 2J2.99
C 11.9ft3 I.fi6l RIXq II.g10 A].PH

19 126.6]-130.00 A ].663 1.66] 0.0111 11.1X10 9155
B ?I.Ili6 3.3Tf pqq 0.1X111 2b?.99
C 11.983 1.661 IIAU1 0.0110 R).RA

TIII 120.IXF1133I A ]h63 I.fi6/ 0.000 D.011~ 9]55
B 21.1116 3.333 0.(NXI 11.1X111 232.99
C 11.983 1.66] II.INNI IIAKKI 8198

TIl 113.33-106.61 A 'Ibb3 1.66/ 0.(X10 0.11011 9755
B 21.IOb 3333 0.(q0 O.IXq 24299
C 11.983 l.fib/ 0.0(0 0.000 8]AB

T12 ]Ofi.6"/-100.1X1 A ]bb3 I.fib! 0.(Igl OAW 9735
D 21.1116 3333 OlNp O.IgO 26299.
C 11.983 I.6fi'! O.fKKI IIANq R]bR

il3 11NI.O6AI1.00 A 22988 S.INq O.IXNI 11.INN1 292h1
D 6331] IOAgO 0.0110 01100 128.96
C 35.9511 S.IMO 0.1100 0.000 263.65

il4 R0.11650.Iq A 2?.9AX S.INKI 0.1X111 11.1X1(1 ?92.N
B 63319 IO.IXNI fI.IXXI 11.1X111 )3p.9fi
C 3fi.)66 S.pfO 0.0110 O.OIp ?65.9]

TIS fill.11(FSlllq A ]1.786 2.500 0.1X111 O.INb IJfi3?
B 31.950 SAMp f1.IX111 O.INIU 36935
C 19AA3 251111 f1.IN111 0.1X0 138.19

]'Ifi sn.n~wnm A t~.)86 2.SIK1 O.qq pllgl 14632
B 3.950 S.Oro ~.INq ~.INN~ 36935
C 19Afl3 2.SIq O.IgO II.000 138.19

'f19 40.00-?0.1X1 A 235]1 5.f~0U IIlpO O.WO 292AC
H 63.9110 10.1X111 (1.0!111 (1.11011 ]38.)0
C 3P.16] S.MfI Rqp 0.1X111 2]639

PR 20.00.0.00 A 14A59 Y.SW D.qq 11.11011 2~3.~1
B 42.1fi3 B.IXA 0000 onoo S1I$fi
C 19.66] S.ffi~ O.IIIID 0.1X111 IA9.]3

Feed LinelLinear A urtenances Section Areas -With Ice

Tower To~~v £an In A. A~ Cvl~ C,~,4~ WnRhr
saaon e~~~.,rron ro~d~v, mFa~e a~F«

h /tee h' f~ f+~ 0' Ih
TI 195.1X1-10.0.10.1 A 11.923 IIAP3 A.fliO 0.0011 0.0011 350..9'/

D 13.805 15.955 0.000 110.00 '/'19.85
c n.~xn n.niX~ naxx~ nnm nm

T2 IAO.(XI-115.fAI A 0.918 fi.OSS '1841 0.1X10 0.0011 2G5.45
B 5.6:8 ]A3fi 0.1X111 0.01111 ]10.33
c n.nno n.iwn n.nm anm o.ao

i3 1'!i.(MI-1'10.g1 A 0.915 6.1139 J.]9R 0.1X111 OJgO 254.83
H 5.615 ).433 0.01111 ODIXI 310..10
c n.000 o.~xin Donn o.tx~n o.nn

ra ~'lo.m]com a ova t2o15 ~ss&t oAnn mm~ snm
D 1555fi 39.83) x.000 O.INq 1134.119
c n.nm mm~ o.mn omn nm

Ti Ifi0A0.130.IX1 A 0.9113 11.9fii 15369 0.0111 0.1X111 53J.99
H 15.793 4211811 11.(X111 11.1X111 116933
C 2.W5 839] O.OW 01X10 19659



tnxTower '°b '°9eMiddlehury I-84 (CT71128E) 17 0~ 28

Tower Engineering 
P~ojeot Dee

Projesrinna(s, Inc. TEP No. 25628_22635, Revision 14 14:38:5511/27/14
3P6Tm~n Rand

RnleiSh, NC2]603 Clknt Designetl by
%umc (919J fi61E35/ T-Mobile Towers d5W1~5FAX: (9/9)66/-5350

rmrc~ tour. F re fm a, a: ~.~M C.,A, rvagM
Se~n~m £le~nrion Thidnv~ InF a art Fair

f ~ h' IA
i6 I50.00-IJII.IXI A IIA9fi 11989 15553 O.IXNI II.OfNI 522.13

B 15.]119 42.MA 0.1100 O.OINI 1164.13
C ].1]I 23.941 0.1X111 OSNXI JA911]

P 140.00-13333 A p.PR9 'I.ARM1 111359 OL00 0.0011 346A2
D 10.824 ?%Al3 O.IgO 0.01111 7]3.03
C 4.]59 ~S95t 0.1100 O.INNI 324A?

]R 13333-126b/ A II.P84 ].RJA I035I 11.1X111 a1X111 165.02
0 1113P2 2].99] 0.1100 0.000 ]]O.dJ
c a.~a+_ ~s.w3 oaoo rtign Jz3.os

19 1?6.61-120.nD A II.R19 I.AII 10363 0.1100 O.INp J4336
H 10339 2'l.9RI 11.11!X1 O.IXq ]6].AO
C S.]2l 15.935 O.IgO O.Og1 321 b3

ilU 120.g1-11333 A OA'l3 )."I]+ 10335 pfg0 O.IMNI J42.113
B X0293 2].964 0.000 O.IMq %S.fNI
C J.]IIF 15.926 OANq 0.000 320.13

TII 113.1]-Illbbl A OA6] 7.]31 1033 U.(NX~ 0.(1(10 3J0.43
B 102Yb 27.945 O.fNNI O.IMRI 1fi2.116
C 6.6N3 15.91] II.IN111 Ilf(M) 31A5]

Y12 ]06.67-11X1.1111 A (IA6f1 ].6RP 10316 0.0011 DANMI 338:15
B 10.195 2].936 0.(100 ~p0p 758.97
C 4.fi61 I5.90A 01X111 0.1X111 316.91

T13 111(I.IN~RII.INI A 0.14{fi 22.]R2 30.RA5 11.01111 II.pNI ]0539
0 3035fi A3fii3 0.01111 0.(X11! 236.'/3
C 13&43 4'i.fifiU 0.11011 0.(X111 9JO.IX1

T14 80.IMFfi0.110 A 0.0.21 ?22'19 311.]]3 I1.INq 0.1X111 9H6D1
0 ?9b'/11 R).4311 ~.IN10 0.1X10 +x'+1.11
C Ifi526 6')548 0.1X111 0.1X111 945.PP

Tli 611.IXFSf1.IN1 A 0.]97 12326 15335 O.IMXI (I.IXKI 40.4.15
B Ifi.I R2 Jl.bli Il.gq O.IN10 1110.15
C 11.]]0. 21.T_2 11.(XNI O.IN10 dA3.19

TIl Sll.lq-00.00 A 0.]]0. 12305 1519? O.pNI (1.1X111 4TID5
B 15929 41326 O.fM~ 11.(MMI 104fi.Efi
C IISBJ 23bft0 IIA00 O.IMIO 413.1]

it'! d0.00.211.tR1 A 0]50 ~9Ab 300.58 0.(q0 x.1100 933.111
D 31.100 ffi840 II.IXIO 0.000 215225
C 26011 5]233 II.IXXI O.IKKI 91fi5]

T18 ?0.(X40.(0.1 a n.~sn IA.834 2~.]]5 0.000 O.IIfNI 6390.1
D X621] Sfi320 Opp p.Mfl 14]2.]fl
C 15.633 1].]83 0.(1011 p.(KKI Sft334

Feed Line Shielding

Smion Ele~anun Fan A. Az Ar ~4
,« ~«

~ r. ~~ ~ r~
Tl 193.00.1fl~.0~ A 0315 3.IIfi11 g3fi3 O.fiOU

0 Ub9] S3B1 0.'/IJ 1.1156
c omn a.nuo o.n~w n.~w

Tt IP0.110.1JS.p1 A 11.0110 1.661 0.'/RI I.A42
D O.Oflll ISSfi 0.0.02 1.3'!0
c n.000 oago n.nai n.ixx~

l3 1]5.00.1]0.!0 A 0.000 1360 (1.912 1.]05
B 0.0011 I.d62 (1.931 I.i98
c n.aw onno n000 o.00n

iJ 1]0.00.1fi0.00 A O.qb 29M ]J94 ~.fi02
B O.alq 6250 354P S.figl
c now nnnn amo o.000

tnxTower '°b P°°eMiddlebury I-84 (CT11728E) 12 of 28

Tower Engineering 
P~oJaM Dale

Projersiowls, Inc. TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
336Tnnn Rood

RaleiFfi, NC2]603 Ciknt Designed by
H~onr. (919) 6bIfi35/ T-Mobile Towers
FAX. ~9/9) 6613350 85~11~~5

(a trr

TS 160A0.15RIU A 0.0011 2.704 I.fi(19 2.995
0 11.11011 Gillfi b333 fi.'/62
C OIXq 13111 I1.]33 ].44A

i6 ISO.M~-1VII.f/1 A !1.1X111 35fi6 ISNI ?.A65
H O.IXq 5.900 6.15] 6.d]5
C 11.1X111 3316 2361 3.]M_

P IJII.fA-13333 A O.INq (1.965 11.]33 1356
B (I.IXNI 2.182 1.9T1 3.06]
c mxw ~?as ~.tzo ~.~sa

IR IJ333-126.6! A II.IIW U.92fi 0.'!(N !3119
H 0.000 2.1197 1909 x.966
C II.WO 1.199 ]AFA 1.695

'19 126.fi]-120.I1f1 A ~A00 0993 x.6911 1.2]]
B O.INM) 2L24 ].RP 2RR11
C O.IXIII 1.15J LASS 1.W]

T10 12~.IIM111333 A OLW 123 I.IJd 21112
B O.qp ?.]73 3.11]9 A.'!fi]
C O.IN10 I5R6 1."/49 2.]2b

TI1 11333-106.fi] A O.IN111 1.195 1.1?R ?.1168
H 0.1X10 2.]]I 3.037 4.fi93
C 0.01111 IS50 I.J24 2.6P4

P2 IIIfibJ-IIMIAO A 0.1X111 I.Ifi9 0.9A4 1.801
0 O.IgO 2fi55 2.G51 3.0911
C 0.1X10 1318 1505 2.339

'fl3 ]00.00.fl0.1q A O.IgO 3366 3.fifi1 fi.bSP
D O.IXNI ].fi59 9.R59 15.112
C O.p10 4381 5599 R.EEb

TI4 P(I.IMFfi11.fA A O.OgI 2.1'!0. 23fl0 4.X3
D (1.!X111 4.916 6.96J lO.fiM
C f1.INN1 29)B 4.0]3 6.3-0R

115 fi0.11M1i0.11~ A D.OpO IA165 1236 2.2U3
H D.IKK~ 2-041 333P S.I4t)
C IIAMp t~ll9 1.93R 3.1159

P6 SO.IXF411.IX1 A IIAMp 1.0]0 11?3 21fi2
B Illgll 2343 3 93 4.969
C D.(KKI 1.419 1.910. 3,U10

TI] JO.INF20lX1 A 11.1X111 13311 ?.030 3.Sd4
B O.IgO 3.OfiR S.J6fi R.IR2
C O.INq I.RS] 3.10.0 d.952

ilA 20.IXHO.fq A 11.IXX1 II.ftRY 1620. 2.9J8
B 0.1X111 2055 4.0.42 fi.1419
C 0.1X10 I.OR2 2JJR 3.6116

Feed Line Center of Pressure

SeCmn £le~nnw~ CPi CPi CPr ~'Pz
Ire Ice

h
TI 195.IN41PO.IX1 2.'/59? <.]]O1 1311R2 -3.1195
R 1R0.00.1'/S.fD I.A61A fi.4G92 1.10.32 X1.]6]0
]3 115.g4110.0~ 1.9064 -6b19] 1X39] -50.321
'14 I]0.00.130.OU ?.14'1] -11.90.31 ].Sfil] -9.173]
]3 1fi0.00.130.1p 1.]Afl0 -I I.IISRM1 1.212! -P36A11
n; ~snao-wn.ro n.ixsn -~a,aa o.~np5 -5.aa3a
P 140.!0-133.33 0.0.9111 -P5fiA9 II.A9?d -P2Rd)
]8 13333-1?fi.6! p.991J -91fi111 0.9080 -89534
]9 12fi.6'1-12800 I.OftR9 -9.9233 1.0195 -959?R
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TowerCngL~eering 
ProJecl oa~e

Professionals, Inc. TEP No. 25628 22635, Revision 14 74:38:5511/21!74

326Tpnn Rnvd
RuleiFh. NC21603 Clkn~ Desi9netl by

~+~~=/9~9166i~s~ T-Mobile Towers astNlsF.LC ~9I9)bb1-5350

Senbn Elnnfion CPr CPi CPi CPi
/~e Ice

N
T10 1211.IN1-11333 1.0235 -9.1519 0.9]56 -A5fR4
ill 11333.]Ofi.6/ 1.119'!'/ -9.6422 I.M29 -9.(X190
T2 IOb.6)-100.fA1 1221] -IOSfiI] 1.14Y4 -9.7832
tl3 ]IN1.g1-RO.W 12092 -IQ203(1 I.Ifi1R -9.)IP2
il4 AO.fNW11.IN1 ISI95 -ti3lfi/ 1311]9 -I L9962
PS 60.X511.(1(1 1.6fiR2 -13.532 1.bf134 -I ~.fiB]6
TI6 SO.pW0A0 1.'lfi39 -I3.6!)fi ).fi92] -122RI4
TI'/ J0.1NF20.Q1 ?.Olfi6 -~5.451fi 19WM -163254
ii8 20.g1-O.IA1 ?.1651 -I2.6]2~ 2.118 -111935

Discrete Tower Loads

De~cnpwrn Fntt ~ Ogxr Arinwd Pln~emml C.v~~ C,~.~ Weigh
TjP~ ~1nrz A✓Nnmm~ F~one Side

(tg (nnmf
Ven

h R Jt' f„ Ib
h
A

l.]5"DinxiA Pipe C Fmm1~6 ?13 -30.fIIXA1 '!55(1 No 1u O.PR U.PA 12ll0
0.(I~ 12"Ice 132 ]32 19.!16
0.11 1"Icc 1.63 lb3 2951

3"Icc 3?8 3±A 61.18
3"Icc 3.bP 3.6H 1]].Pfi

(iPS11f115 C Fmmleg 450 -301NNY1 ]550 No icc 0.10 0.1(1 050
II.W 12"1¢ 0:15 0.13 329
x.'15 ]"]cc 022 1122 4.fl9

2"Ice 1138 03B 13.15
d"Icc OA3 IIA3 4fi.ifi

Sector!+bum [SM5~2-37 C None O.PMq IS?.W

APXVSPPIAL-all w/ A FmmIcs 5.00
ANuw PiEe (11X1

~.IXI

APXVSPPIRL-AO w/ B Fmm!<g 5.00
Moue PIR O.INI

O.M1

MXVSPPIRL-AOw/ C Fmml<g S.ql
Mood Pipe 0.1X1

0.(X1

AMIhItR ~JCi11W ftRN A Fmmisg 5.(111
Otq
n.no

O11IX1p 151.0

O.IMNMI 1521X1

nn000 is+.00

0.(MMp 152A1(I

No lrs 33.02 33A2 14>3.10
12"Ia 4]36 4'!3G ?223.90
1"~c 61.10 fil.]D S]]4.'/0
2"Irs 9U38 903P 3R'/fi30
4"Ice 14].14 14].]4. fill]93f1
Note A26 6.)1 ]R.90
t2"Ire fi.8i J.6fi 1-0431
1"Ice 93fi fl.49 21]e{'I
?"Icc 11150 11120 39034
4"Ice 12.88 I3.9R R'/2.R4
No kc A26 fill 18.911
12"ke B.BI ].66 IJJ.II

2"Icc 1050 10]0 391136
4"Icc 13AR 13.98 R]2.86
No ke R26 6.]I ]A.911
12"Ire 8A1 ].fi6 14431
1"Ice 93fi A.J9 21].4J
?"Ica 1050 10?0 39036
4"]cc 12.AA 13.9R R)2.R4
3~'o Ye 2.J9 201 53.1X1
12"Ire 2."II 22] ]4.19
1"fie 2.93 2AR 9R.]9
2'Icc 3.b1 ?.93 156.fi1
4"Ice 4.V6 393 31 ].]]

tnxTower '°" "°g̀
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Tower Engineering 
Pra~ect Date

Profvriona7r, Inc. TEP No. 25628 22635, Revision 14 14:38:55 11!21/74

326Tnnn Rye
RakIFh, NC2]603 Client Oesignatl by

Wi~me: (9l9)6b/fi35/ T-Mobile Towers 45111((5FAA': ~9/9)bb/-5350

De~~riP~ian Fan Opa ~ ix Arimu~h Plu~emm~ Cyl.~ C.yG W~iFM1I
Tpe ffna Adjinmme Fmm Side

(~F la~emf
Ven

h h h f~' m
R
fr

PIIOMFLL±XiUW RRH 0 TmmLc6 5.1X1 O.Ogp ]S2.(q No tc 2A9 ?A] 53.1X1
11:110 IR"ke 2TI 22] )4.19
0.1N1 ]"icc 2.93 2.Jfl 9A39

?"Ire 3A1 293 156.fi1
4"Icc 4.46 3.93 3ti.]]

AO~Mt6:X50N'RftH C Fmml<6 S.IN) 0.01100 152.110 No ke 2.49 ?.0] 53.11(1
11.fq l~"Icc ?.71 227 ]4.19
IIAU I"Icc L93 2.SR 9fl39

2"]cc 3.41 2.93 156.fi~
4"]cc d.-06 3.93 31].i]

]9110A4Iz]XAIIW RRN A Frvm Leg S1N1 O.IgW 112110 Hoke ±.]I ?.fiI 59311
0110 12"kc 295 2.86 A262
O.INI 1"Icc 330 3Ari 108.98

2'~e 3.]2 3b] 1]2.17
3"Ice C.R6 J.]4 3J5.91

1900hR3z±XJOW RRH D Fmml~ S.Iq UANgO 152.00 No ke 2.]I 2.61 5950
O.Iq I2'Irc 2.95 2.84 8?.fi2
~.IIO 1"Ice 3±0 3.M lOR.4R

2"icc 3.12 3.61 1]2.1'/
4'Icc d.Rfi 4.]4 345.91

191XIAffiz 2XJOW RRfI C Fmm LeS S.Iq O.IMNMI 112110 No Ye 2]I ?b] 5950
Illq 12"Ire ?.95 3.R4 A262
O.W 1"Icc 3211 3.09 10898

2"Icc 3.12 3.fi1 I'i2.i]
4"Ire 4.A6 4.]4 145.91

~2)DB9911Hfi5P~-M w/ A Pmm les 5.1111 O.INNIII 152.011 I.o Ne 4.01 3.62 30.J0
T1oum Pipc OAS 12"icc 450 6A8 fifiAl

6W 1"Icc J.9S 5~+ IOfl.]6
2"Icc SA] 6.74 215.]4
V"Icc flD5 1~.IXI 549A4

(2)D99POH63TS-M w/ B Fmml<6 S.OU 0.000 152g1 No Fs JAIL 3.62 30AI1
Mouw Pipe pAq 1/3"Ire JSD 4A8 G6A1

0.00 1"Icc J95 52 1118.]6
2"Icc SR] fi."/6 +15.]4
4"Icc APS ]OA(1 Sd9.6d

(37 DB980H6iP~-M w/ C Fmm Leg S.IXI OANKKI 153Aq No ke 4.111 3.62 311.J11
Mourn Pic 0.00 ]2"]a 4311 4AB 56AI

0.110 1"Icc 4.95 S.Z ]IIR.]fi
2"tce 531 fi.14 ?15.'14

D99RIIH911T26Af w/Mount A Fmm1<g 3,p0 p~q 15~ 4"Icc A.145 111.1X1 569A4
AXI No Yc 4.W 3L2 30A0

Hpc pA(1 12"Ye 650 4A8 fi6.41
~.Q1 1'Ice 4.95 5+2 Illft.]6

2" Icc S.Ri b_]3 215.]4
4"Iu 8A5 10.1X1 549A4

DH9POH911REM w/1.1oun1. H Fmm lig S.IXI O.iMN10 1521X1 No kc 4.111 3b1 3UA~
Pipe 0.(X1 12° In J30 4.dR 6fi.41

0.00 1"I<c J.95 32~ 106.76
2"Icc 59] fi.]6 215.'/6
1"uc 8.05 IOA~ 349A4

DB9XOH901+~-Mw/Mound C Fmmisg. S.IMI 0.0000 13?.00 No kc 4.fH 3.62 30A0
Pipc 0.1X1 12"tce 45~ J.48 66A1

0.01 I"fie .6.95 3. ]OR.'!b
2"Icc S.R] fi.]4 215.]4
4"Icc ft.05 10.00 iJ9.41

(3~Srcbr Mourns 169-R C I.anc O.IXXIII 169.IX1 Nola 2136 ?136 1395.411
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Tower Engineering ~0~~ 
Dale

P j siona&, tne. ~P ~~ ̀ ~28 22635, Revision 14 14:38:5511/21/14

326Tn~an Rved
RalnFh. NC?]603 Cklll Oeslgnod by

Phone: (9/9) 66/L351 T-Mobile Towere a6~~~~
FAX ryi91 b61-5350

Oeccrip~ion Fare OdN ~ ra AvnuM Plocemm~ C,A., C./, Wetgl~~
T~P~ Hors Admnmm~ tYoni Sidr

/eR (niernl
Vert

F I f~ 7h m
h
F

~n_•te zsw 29.'n zim.in
1"kc 3].96 J).9R ?PILI.M
2'I~c 54.Jn 5auo A3]a.)D
4'kc B]26 R'I21 TJ33.11(I

(?)9XA-]IXIb3/6CF x~/ A Fmmiss SAXI IIIXNXI 169AX1 Na ke ].]3 S.tfl 3fl.911
Moun Pi4c. 0.t10 I2"ke 8±9 6.11 95]9

IIJ1~ 1"Ice RAS fi.92 1593]
2"]ca 9.9] R59 313A]
J"Ica 1?34 12.13 ]54f15

(270BWWG652AXY B Fmm is6 S.flfl II.INNNI Ifi9.IX1 No kc 53fl SAII J(~.INI
w/MooN Pigs 0.(q IR"ke fiIIJ 6A9 X9.9A

OAN1 I"Ice fi.fi5 ]30 I4X.lB
2"Ice lA3 8.96 3R6±2
J"Ice IU34 12A9 6R6A0

~?)~~WWG65ZAXY C Fmmis6 5.00 ODOOU 169.1X1 No lcc 53R 5.411 df1.1111
wlAloun Pipc O.fp 12'kc 6L] fi.-09 X9.98

O.f10 I'Icc fibs ]30 IJfl.]R
2'Icc 193 8.9fi 2flN22
J"Ice 1034 1209 fiM1RAO

MG D3AIpi0 xl Mouu A Fmm tcg S.IXI OIXNXI 169M No Ice 357 ].Y2 313R
Npe 0.00 IR_'ke 3.9B O.L fiP.91

0.110 1"Ice 639 6.'16 IM.d4
2"ke 533 fi.lb 31030
~"Ice 134 9.IR SI9.96

T1G ~3A(xYf0 w1 MouN B Fmmisg 5.00 0.~ 1fi9.fN1 I.o kc 33'/ 3R2 3'/1R
Rpc O.Iq 12"Ys 3.9R 4.12 6fl.91

O.IIU 1'Ice 439 J.JA 1119.iC
?"Ice 533 fi.lfi 210311
J"Ice '!3J 9.IF 519.96

MG D3-RIN1'fO MMouN C Fmmles S.IXI fI.IXNXI 169.1X1 No lee 35] lA2 3).]R
Hpc 11.110 IQ"]ce 3.9R d.12 fifl.91

O.W 1"Ice 439 b.]A 109.JJ
2"Ice 533 fi.16 21030
J"la 'l.YL 9.IR 519.96

BXA-'igIA1VfiCFw/Mourn A Fmmlcg S.IMI U.110110 169.Ip No kc l.)11 SSd J2.90
Npe 0.00 1M ke 62d 6.f8 140.)9

011ll I"Ice R.'l9 13Q 16625
2"Ice 9.93 0.99 323.1]
a'Icc 1+~+ ISb n1.61

DORJfi~(SZVtY wll.ioun B Fmmicp S.Ip OIMXXI 169.1X1 No kc 72] ]R2 511.p1
PiR Olp 12"lu 1RP 9D1 111.10

U.11~ I"Ice AAR 9.91 IR'l.61
2"Ice 9.]2 11.81 36'!2J
0"Ice 1?33 15.9R R6'/3

➢B1W6F65ZgXY wlAfoun C Fmm Lcg 5.11 U.O~INI Ifi9.IN1 No ke ]3) '!A1 511A11
Pipe 0.1X1 12"Ice ].RP 9.01 111.111

0.11D i"Ice AAB 9.91 IP].L1
2"Ice 9.]2 IIRI 36'!3b
6"Ice 1233 15.9A A6]25

(11 FD9RbW1 A Pmm Lcg 5.110 11.0000 169.1X1 No ke fl3] 0.08 3.10
11.1X1 IR"lu OAS 0.16 SM
0.1X1 I"Ice 056 030 8.]9

2'1[e 0.75 030 19.61
J'Ice 11R O.1J 62R]

(~)}D9Rfi01U B Fmm lrg S.Ip O.Iglq 169A10 No ke 03] 0.08 3.10
O.OD 12'Ia Od5 0.16 SM
~.IID 1"kc 05A 010 X.79

Job Page
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Tower En 
P`~kct Date

gu~eeing 
TEP No. 25628_22635, Revision 14 14:36:5511/27!14v j,:a.~u,i~.

3?6 Tnnn Raad
Raleigh. NC+]603 Clknl pesigned by

Plinnr. (9l9) 661fi351 T-Mobile Towers ys~W~
FAA': ry)9)66/-5350

Dea~npiinn Fure OO+d ~ ~s AEinwfi P(anmmi CnA~ C,~A~ Weight
Tipe Hnrz Adp~snm~ fmn~ StAe

/max Innml
Vin

h h N 7~' ~a

4"Ice 11R 0.70 6±.8]
~?~Fp9RfifiM C ~mm LcS 5.1N1 OAMIW Ifi9.00 No ke O]] O.OP 3.10

Il.fill 12" Im OAS 0.14 SA11
II.INI 1"Ire 036 020 8.79

3"Ice 0.15 1130 ]9bi
4" Ice 13R 0.]4 fi~A1

(315awr Maun~s 191-~ C Tone II.IMAI~ IR8.110 No &e 2]56 215M1 1395.40
12" ke Z9.]] 29.77 11411.111
]"kc 37.9P ]].9A 2ARd.PO
2"Ice 56Af1 56.N1 13]43
J"]ce R'/26 R]26 'i353A0

(3~i]10.INIMAbun~Pipc A FmmIng S.Iq -10.0000 IRX.Iq I:o &c 61 635 56.90
O.Ip I2"kc 6.]7 520 IOSA2
3.1X1 1"Itt ]J11 5.92 150.a2

2"ke RJR lAI 293.10
d"Ire 1069 10.]6 6]9R3

(~1]))O.Illl w/I.touni Pipe B Fmmleg 5.00 .JIIINXq 1PP.Ip iTo ke 62? <JS 56.90
Qql I2"ke GT/ 3211 1O5A2
3.1111 1"Ice l.]0 3.9± 1GOA3

S"4x B3R '!A1 '_93.10
J"lee 11169 111.'!fi 6]9.ft3

(2~11111.INI x~l Afoun~PiM C Fmmleg 5.11 -30.IIgX1 1RR.IX1 tb tcc 6.]3 435 Sfi.90
O.IXI I2"kc 6.77 520 ]OSA2
].INI 1"Ice ]30 5.92 Ib0.J2

?"ke PEA ]A1 ?93.10
4"Ica 10.69 10.76 6]9.83

Pb5~1)~%LN-RR w/Moum A Fmmles 5.00 -70.IMMRI IAA.IMI fb tee II.]0 R.96 91.P5
Pike O.IXI 12"&c 1]R2 IOAS ll].fii

3D11 ]"Ice 13.15 11.99 2133
?"Ice 16.61 1<.11 49P.46
O'Ire 11.91 19.16 1125A1

P65-17-%LH-RR w/Aloue~ B Fmmleg 5.1X1 -JO.INNIII IRB.W No lre 11.]0 8.96 9185
Pipe 0.1X1 I2"kc 12A2 IOAS 1]Jbl

3.1X1 1^Ire 13.15 11.99 2)325
2"Im 106C 16J1 49B.9b
J"ke 1].91 19.16 IISfA

P65-1]-%LH-RR wlMoum C F.amleg S.ql -30.pX10 IRRINI M' kc II.M 8.94 9183
Hpc O.IIp IQ"Ix 1242 I~AS 1))bl

3.1X1 1"Ice 1].13 11.99 ~]3~
?"Itt I4.fi4 1431 J9PAfi
3"fie 1'1.Y1 19.1< 1125&1

(2)LOP13519 A Fmm ls6 5.110 -30.MIW IRA.Ib Na lee II]3 033 8.04
n.INI In"]re nAJ AA] 12.9]
3AX1 I"Ice 035 0.63 19.fiR

2"Ice 0.'!R IA1 ]9R3
4"Ice IJ7 2.111 119.63

~211.OP13519 B Fmm ls6 S.fM1 -311.IMN11 IeB.00 No ke IIJS f133 M.PI
O.M 12"Ye IIA6 OA] 12.9]
J.M i"Ice 055 11b3 19bX

?"ice 0.]fl ]Al 3993
d"~c 13) 2A1 119.61

(211GP13519 C Fmml~g 5.011 -JM1IMMYI IRAAO [:o Ye 035 113 Rl1i
O.Iq I2'kx OM OA] 129]
3.011 1'lcc 035 Ub3 19LM
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TowerEngineering 
Pro(ecl Dale

Professionals, Inc TEP No. 256FB 22635, Revision 14 14:38:5517/21/14

326Tnnn Roud
RalrigM1. NC2]603 Cllant ppslgned by

%~nne: (9l9) 66)d351 T-Mobile Towers 3,5~~f15FAX: (9I9j 6b1S350

Dacnpiion Fure Ogn ~ ~ AzirNM Plv~emmr C,~A.~ C.~ Wei,~ln
Tne Nor Adymnm~ Fmnr Side

(erg fat~ml
lam
fr ~ fr fF fA
h
h

2'Icc 0.]A 1.01 39.X3
d"icc ]3] 2.01 Ii9.63

(2jLGP21M1 A Fmmlcg 5.1X1 -30.INNp 18R.g1 No he x.00 03fi 10.110
0.(MI 12"lu 0.(1(1 O.4R 212b
3.fMl 1'tcc II.INI O.fill 31132

~"Icc RIIO II.ft] Sb.P9
4'Ice 0.00 15? 13539

(?)LGP?IJ01 D Pmml.cs S.ql JO.IXNNI IAR.IMI No 1¢ II.f10 X36 1Rg1
O.IID 12']a IIJNI ~.4P 21.1fi
3.fp 1"Icc IIAI~ Rfi0 31!32

2"Icc O.fp O.R'/ 54.A9
4"Icc 11.11 152 13519

(?)LGP214111 C Fmmiss S.IMI -311.IX1p1 IPB.(MI No lac 0.00 X36 ]IIA(I
OlXI 12"Icc 0.011 ~.dB 2126
3.110 1"Icc O.q1 11.ld1 3032

2"Icc O.fNI II.A1 54A9
d"Ice 0110 152 135?9

(2~RRUS11 A Fmml<g 3.1X1 -30AM100 188.00 Tb &e 2.94 t3 55.00
O.MI Ih"icc 3.1] IA1 "/d32
3.1X1 1"Icc 3.41 159 9656

2"Icc 3.91 1.9fi ISD56
J"Ice 5.02 3.R? 30?.I?

(2)RRUSII D ~mmisS S.INI -311.MAM1 1Pfl.f10 Ho Scc 2.94 1:S SSAO
11.1X1 12"Scc 3.1] 1.41 7432
3.110 1"Ice 3.41 159 9656

2"Ice 3.91 1.96 15115fi
4"ice S.IY2 ?.83 3~1t2

(2)RftLS-11 C Fmmllg SAII -30.IXNq 1RA.IN1 Na lrc 2.96 1?3 SS.Iq
0.(q 12"]ce 3.17 1.41 ld3?
3.Iq I"ica 3.41 159 9E56

2"Icc 3.91 1.96 151156
6"ue 3A2 2..k2 311?.12

DCE-tF60.1RA~ A rmml<6 S.tl(I -If1.INMX1 IRR.IXI No kc 12] 12] 20.1X1
11.(q 12"Irs 1.4E 1.46 35.12
3.fA1 1"Icc I1S l.fifi 5251

2"Ice 1.09 ?.09 95.(M
4"Icc 3.10 3.t0 214.90

Sulnr MouN GSM A(12-]] C T6nc IIANNp 195.1X1 Na 1cc ?4.41 23.41 930.OU
12"ice 3139 3139 13G?.1X1
1"Irc 3fl3] 3831 1J9M1.W
2"Icc 5233 3233 ?65RA0
6"Icc R03 ft03 d3RfiA10

HSS Top Moum C None n.(glq I95.n0 No ke APR fl.OP 328.911

]"Icc 1132 1132 50150
2"Ice If56 1436 61J.i0
a••~« a~au si.cw ~a~v3o

LN%fi515O5-V'IM w/ A Fmm Lcs 3.f%I ti.INNNI 193fM1 No kc 1121 93b 7535
Tfowu Pipc 0.011 1R"Irc IIA3 10.68 ISRb9

0.00 I"]ce 1?AS 11.11 ?5151
2"Ye 13.)4 t3:8? 8fi95]
6"Ice Ifi.)5 1812 106851

WXfii15~5-V"Il~i w/ B Fmm ls& ;~~ u.~ 193.1X1 No kc 1111 936 7535
Afoum Pic (I.IM1 12"kc IIA3 III.6R ISft.69

0.00 I"Ice 12.15 Il.'/I 25151
2"Iee 13.74 13.0.2 J6951

tnxTower '°b PeàMiddlebury I-84 (CT11728E) 18 a~ ZB

TolverEngu~eering 
Project Date

Pmjessiana&, lnc. TEP No. 25628 22635, Revision 14 14:38:55 11/27/14
326 Tnnn Rnad

Rnkigh,NC2]603 Cllatll Dpslglletl by
Ph~uee: (919) 661-635) T-MObIE TOWZIS y5(Il(l5FAS: (9I9)66IS350

Ou~np~ion Fare Obn OB ~r Arimr~J~ Plu~en~me G~A,~ C.y(~ Nki.Qhi
Tjge Hon Adp~.ommt fmml Side

f<R (nrervf
lien

h h J' I~' Ih
h
B

4"Icc 16.]5 ]N22 IlI6P51
LNX-b515D&VTM w/ C Fmm126 3.00 :5.01100 193.fN1 No kc 1121 936 ]535

Tbun Pipc 0.110 1R"la II.B3 10.68. 158.69
Il.fq 1"icc 12.45 11.]1 ?515]

2"Icc 13.]d 13.R3 -0fi9S1
4"I<c 16]5 IB ~2 ]OfiB51

APXIfiDWV-16DP'VS-A A Fmm] g 3.Ip ti.gqU I95.fA No ke '/11'! 2.15 JII."I(I
0.(q 12" kc ]52 2.d9 ]3.65
0.11f~ 1"I<e '/.9R 2A4 X11.4]

2" I<c R.92 355 102.d'/
4"Ice 10.91 S.OP 451A11

MXIfipWV-16pWV5-A B FrvmI16 3.M1 25.INXX) 195.1X1 No Scc ].0] 2.15 J0.]0
II.INI I2"ice l32 2A9 ]3.65
(1.1X1 1"Ice ]98 2.84 IIIA'!

2"]cc R.92 355 202A]
4"kc 10.91 SA9 451.9U

APXI6DWV-16DWVS-A C Fmml~ 3.Iq 25.gXq 195.110 Igo &e Z.0] 213 OU](I
U.Ip 12"ice i5± ±49 13b5
O.IMI 1"Icc 1.9R 284 ]11.4]

2'Icc fl.92 335 2dG.6]
4'ke 10.91 SAR 451.4(1

(2)IQtY 111 ]I A FmmIeg 3.1X1 S.00ro 195.(10 No lrc 0.73 Ilb6 ]RA]
II.IXI 12'&e 0.8] OAR 36.9]
O.INI Tice IJH 1]1 3B2}.

2"Icc 13] I.fiS 6933
d'Icc 22p 295 IR1158

(?)IQiY lI2'/l A Fmm]<6 3.1X1 ?SANNq 195.00 Nok 0.73 Obfi IRAI
0.1111 ]2"Itt O.B) OAR ?6.9)
0.00 1"tcc 1.03 l.11 362

2"Icc 131 1.fi5 fi933
4"icc 2.20 2.95 1803fl

(i)KKY 112 ]i C Fmml<g 3Ap 25LOIp 195.IX1 No Lx O.J3 O.G6 IA.II'/
O.Q1 12"Irc f1A1 O.P6 26.9'1
IIAO 1"Iee 1D3 l.~l 382

2"Icc ]3] 1.65 6933
J"kc 220 ?95 IR115R

Load Combinations

CnMx De.~.iPtinn ~J-"-

2 DeatllWiNOtleg-NO Im
3 ~eaiNWiM 30 deg-Nola
6 DeadlWiM fi0 deb-Nola
5 DcadtWi~90 dcg-No lac



tnxTower Job Pe°̀
Middlebury I-84 (CT71726E) 19 a~ ZB

TaN'er &ngineeing 
P~o~ecl Oele

Professionals, Inc. TEP No. 25628 22635, Revision 14 14:38:5511121/14

szrtn,.,n xwa
~NRh. NC?]b03 cnam oesie~ed sy

rno~~~:lv~s1 a5i-e3n T-Mobile Towers astut~sFAS: X919) 6615350

C:mli. Deruiiprion
Nn.
6 DeaMWiotl 1211 Jeg-I~'b lce
v ~w.w„a ~sn ass-no ~«
a am«tvm ~xo aas-xe r~
9 Dead«WiM210 dcg-Nolce.
10 RVMWivd 2Ml tles-To lm
11 OeoJtMvd 2'/0 deg - No Im
12 ROGNd3110 deg-Na lm
13 RadtWiM 3311 dc6-No lcc
14 Iknd+iceiiemp
li ilentlfWmlOdeg+ketTemp
16 AOMWW 30 deS+ke+Temp
I] DcadtWiM fill h6+kc+iunp
I8 DeadFWiN 90 deS+Ire+'funp
19 DeaMWiN I?O deg+IrcFTemp
20 IkaMWiN ]50 de&+Icn'femp
21 ikahtWiM ]flfl hS+itt+'femp
22 peaNWiM 210 deE+lee+Temp
:a n~aa+wmzan ass+~.T~~za o~a+wm>_ro as+~r~mnu n~oa.wm3nn ms+r~+r~mp
2fi ilevMWiM 330 tle~+Ire+iemp.
z~ n.~a«wmna~s-s~.~~
?R IknMWiN 311 dc6-~'~cc
?9 RVMWiM fiO deg-Service
30 ➢eoMWid 90 deS-Swice
31 IknMWiM 120 dcg- Swice
32 IkodtWiM 150 deg- Smrice
33 RaMwNlflO deg-Smite
36 RvMwvd 210 dcS-~'~cc
35 RaMWivtl ]dO tleg-Swice
3fi OeoMWiva 2JO deg-Service
3) Rad'Wiid JfMl dcg-Swica
3R trnMwN33~dcg-Sm~icc

Maximum Tower Deflections -Service Wind

tlnmm~ Tar Trio
Nonn De/Im /aod

h come.
TI 195-IAO A541 2t O.d9A9 0.09]b
T2 1A0-Ii5 6.913 21 II.db16 O.W45
T3 I'/S-Il0 6.433 ±1 11.4322 O.Pi11
id Il0-1fi0 5.996 37 O.J005 (IA391
Ti 1611-150 S.IAS 2] 0.362fi 0.0363
Tfi 1511-1-011 4.4J2 2J 03109 0.033fi
P 1411-133333 3A0.9 2'! 0.1]d8 0.11306
T8 133333-IR6.66/ 3A60 ?l 11.?623 0.~2A5
'19 126.fi6"I-120 3A9] 21 0.269) 0.026?
]'10 120-113333 2.]35 2] 11:62 n.o:3a
T11 ]i3333-I116.fi6] 2J19 2] 11.215fi 0.0211
TI? IO6b6'/-iql ?.121 2) 11.194] O.OIflB
TI3 100-AO x.656 2] ~.I]3] 11.01(]
Tt4 PO-fi0 I.Ifi6 2J O.Id20 II.OIii
Tt5 60-50 0.6?9 ?J 0.0991 O.gl]9
T16 50-JII O.d29 3] 0.0]]fi O.00fiI
iI] d0-20 02]5 2) O.OS62 11.IIU53
i1R 211-0 0.0]8 +'/ 0.02811 (1.01121

tnxTower '°b "~9eMiddlebury I-84 (CT11728E) p o~ ze

Tower Engineering 
Project Hate

P f sionolr, Inc. TEP Na. 25628 22635, Revision 14 14:38:55 it/21/14

Sze mnrt x~oa
Ra&iFh, NC2)603 Clla~i Op9~gtled by

P^^~~: i9ro) baid3ji T-Mob1e Towers 
aslul~sFiLti X919) 661-5350

Critical Deflections and Radius of Curvature- Service Wind

£lewrinn MOunman~e Gnr. OeJlmion ]ilk ]l~vn Raduu nJ
4iad Cunnn~rc

N c,~mh. e
195.M SmmTfouv(~SAf fl02d] 2] RSdI IIA4X9 O.OP?6 22285
193.00 INX{515~5-Vil~l w/Moun[Pi~e ^_] 8.31fi 0.49fi3 0.0]5] ?2+R5
IRRA11 (3~Sa~or Moons191-fi +] '!.'/i9 O.JeRi 0.0595 1591N
169.1X1 (3~See~m bfouvu lfi9~ft ?1 5.912 (13955 11.038] 13fifi1
]52.(X1 Smor Mount ~SM502-3] 27 4.fi111 03212 IIA392 12541
'/5311 1.75"OiuxS-fi Pipc ±l 1.1131 O.IYIO IIAl13 321 At

Maximum Tower Deflections - Desi n Wind

SerHon Elnn~inn Nn2 Gni•. SJe lMia
Nn. Oglemm~ Lwd

h c,w.
TI 195-1fl0 2JASI Ib26R 11.2251
T2 IAO-175 19.801 13201 U.12R]
Ti 115-]1f1 ]fl.42] 1.23fiA 0.1191
T4 1'ID-160 1].li'! 1.14fi2 11.1129
ii 1fi0-ISp 14.A5'/ 2 1.113]9 0.1619
1'b 150-I4U 1?A16 2 O.XR9fi 0.09]1
T/ 14~-133333 ~ID2] ~.'/A6'/ p.pAA9
'fN 133333-t2fib6] 9.928 2 0.15111 II.~R2J
19 ]26.66]-1?0 R.R]] 2 II.]139 II.OJSR
S10 120-113333 ].A69 2 O.fi"/64 0.116]]
TI] 113333-Illfi.fi6! 6.935 O.fil'!b RIMfr9
'fit lllb.fifi]-11X1 6.1190 2 (155]5 IIA543
TI3 ]Ip-fl0 5.315 (1.191? 0.1X83
TI4 fl0-60 3315 2 OAOfiS 0.035fi
i15 fi0-50 ].Rffi 2 (1.?A3A 11.030
Tlfi 30-AO I.J3I fIJ14 O.011fi
it'! d0-?0 11.]X9 2 0.161] 0.015
rin an-n az±e _ o.owo3 n.oa5n

Critical Deflections and Radius of Curvature- Desi n Wind

Ele~nn'on Appunmw~e Goy'. OrJ(m~un TiU T~isf Radcex of
lJmd Ginaiure

h ~~w. g
195110 Smor Mw~u ISMN112-3] 2 2A.451 IA?6R 0±51 '194A
193.Iq INXb515D5-VIM w/Tfouw Pipe 2 ~.A09 1.4I9S 02(Itfi ]94A
18Rll0 (3~SSlmhbuvls l9l-fl 2 -219 139fi3 O.Ififii Sfi'!]
1691q (3)Sctm Mouvu ib9-R 2 16.936 ].1318 n.~izn 548]
152.1X) Smm Mouvt ~5Af 502-3~ 2 13201 ~.9I94 f1A19R] JM1II
]5511 1."!5"DiaxS-f~P'rye 2.959 11383] 0.11328 11259
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Middlebury I-84 (CT11128E) 21 028

7'a~vcrsngNeot„g a~o~em oa~a

P j sionals,7 TEP No. 25628_22635, Revision 14 14:38:5511/21/14
sza r ,M x~~,a
Rai iFh. NC?)6o3 Client Designed by

Pounc(9/9)66Ib35/ T-Mobile Towers astut~sFAX X919) 6b1S350

Bolt Desi n Data

Smt~m £lewrian Conponmr Boh Hn4Siu M~mher Afanmum Alln~~nhle Rano Alfmcuhle C~l~ena
No. hpe Gmde Oj toodn~ mad Laad Rain

h in IIn(u H~il~ IM1 Afbi~rnhlr

TI 195 ~g A325N o.'Ii110 4401939 19V3Ab0 0??B 1333 Bolt Rnaan
R IAiI Diayovut A33N (151X10 1 19P155 31?fi5fi 0.9±9 1333 Mcmhr 0lW

~~r
Scwndary A325N 0.6250 1 5)330. 4553.9t R12fi 1333 Member Bla0.
HnrimnlW Shrar

13 175 DagonW A33X 05000 1 2X5.0.'/ JO]6.13 0,693 133] McmkrBwing
Srmvley N:SN 0.6250 1 1]].W J553.91 11.150. 1333 McmhrBlod
Horimmd Shcv

Tb 1]0 I<g N3N 0.]SW 6 0.900..9'1 I983fl20 0.45R ]333 Dull Rnvon
Diagond A3~SN O.SIXNI 1 J3M.A2 5431511 x.]93 1333 Gunn Bcuing
ScvNay A33N 86250 1 103R.A4 4553.91 11.?]e ]333 McmhrBlorl
Honmo~W Sh~.v

Ti 160 Uia~pnd A325X f1311W 1 49]6.115 54315(1 0.9]5 1333 Gussu Beaing
SrmNay A33N (1.6250 1 IJfiA.10 3553.91 0.31X1 1333 MemtrrBio&
Harimmal Shea

]b 15U Ieg ASSN 1.OIIW fi I5020.fi0 3VSSlA11 0.435 1333 ~olt Rn~ian
➢iagoval A3~N 0.5000 1 5)V939 543730 1.05] 1313 Gvau~Dearins
Saorday A]25N O.fi2511 1 1]590.9 455].9] 0.30.5 X333 McmlcrBlock
i3orimntnl 56mr

P 1411 D'u~~al A3tiX Ob30 I 60YR.g1 RI56=5 0.]0.4 1333 Mcmkr6cming
]R 133333 Diayowi 0.3±SX 8630 I fi?433] RI563 11.165 13]3 Membu Bovine
]9 126.fi6] k6 ~'-~ ~-~~ R 15636.00 3633]50 0.652 1.333 Boll Twrion

Din&onN A335N II.fi250 1 fi103.90 509].fi6 1.19] 1333 Member Bearins
i10 130 Dia6ond A325N 11.62511 I fi2'/Rfift Sf9t.(b 1.232 1333 M1femberBcuing

SemMary A325N OASO I 2fi26.]0. 3119]66 (1.515 1333 MemtrrHeariug
Horimaai

TI1 113333 DiveonN A3?iN Ob250 1 632256 509].6fi 1.2J0 1333 Member Uemins
S~mNury A325N 11.'/5(X1 1 2ft39.i8 611].19 U.J6f 1333 Tfcm~rHeaiug
fiarimmd

Ti? 105.66] Is& N?SN IINNMI P 19194.00 3455].10 O.Sfi6 1333 Boltimsian
Divgowl A33X 0.6250 I 6520.01 fl156.25 0.799 1333 Mcmba Haring

TI3 1011 I<g A325N 125W 8 ?32W30 53996.1 IIA30 I.I33 ooli "fcntlon
DiaSond A33N 0.6250 3652.J11 WA2.'R O.Sfi] 1333 Bolt 5h.,•
SuvMay A325N II.fi250 1 3fi49:'!1 fi442.P_ USfi6 1333 Bolt Sher
Horimnml

P6 HO Icg A325N ]TSM fl 261611.60 SJ99fi.111 0.495 1333 Hu1~Yusian
Dia6owl A325N U.bSO 3665.fi1 fi042.'R 0.600 1333 0011 Sh~.v

TIS bfl Diobrovd A325N n.~so 61413fi 6X2.'!2 0.]36 1333 Bolt Shcu
11fi 5f1 Les ASSN 1251X1 fl 291400.0 53995.911 0.551 1333 Bol~'fe~iav

Dia&ond A325N 0.62511 2 4]530.5 6442.8 R]3R 1333 0ol~5hrm
Tll Jfl Ic6 A3~T` ISOU R 3305L1U 53996.10 0.612 1333 Bo1~Rnsion

Diugooal A32SN 11.fi30 2 4]'lfi36 6J42TL 0.741 1333 Uolt Shw
PA ?0 I<g 0.36 IS(XXI R 369JORU 33821?0 1.093 1333 HoY Tepvov

Diugond A323N O.fi250 _ 5333.56 6dd~.P_ O.A26 1333 Bolt Shw

Com ression Checks

Le Design Data Com ression)

tr~Tower Jib 
Pege
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TowerEnguieerirsg 
P~oJaef Date

Projesaimmts, Ina TEP No. 25628 22635, Revision 14 14:38:5511/21/14

326Tn'nn Ifvad
Ra&iRh, NC2]603 Cllenl D¢signatl by

M~one: (9/9f 6614351 T-Mobile Towers 35W~~5FAK ry)9~ bbi-5350

Seninn El~niinn ~ss L 4 KUr F, A Avnol A~ax~. Raeb
Nn. p p, p

R h J+ psi iN P Ib P.

Tl 195-]fl0 P@E?S STD (SCNJO) 15.00 3]5 47.4 ?6fl33.i1111 ].111'l2 -29911A."IO JSAl0.J0 O.fi53
K=1.Iq

T! IAU-]]5 PIPE 2.S STD (SCH40) i.01 2b] 33A ?91 N.699 l.l(Y)2 -33110.A0 J96B].gl O.fifi]
K=I.Iq

13 1]5-]]0 PIPE?S S]D (SCNdO) 3.01 2fi5 335 29141b99 IJ(1]2 313A1.10 J9]51.911 O.R32
~I.tll

i4 ]]0-]fib 35CH40 w/35CHAO FWf IIIA2 2.62 34.2 19124.0(10 3213U 599112.fi0 614?6.]U 0.975
Slx~c K=1.Iq

Ti 1fi0-150 Pipc33 Std(SCHAl17 ~n.nz 2.fi0 23.4 3115A4.IM10 2b)95 -]flRXF50 R1951.10 0.9fi3
K=1.W

Tfi 150-1411 355CIWO w/ASCHJfI Half IIIA2 259 23.8 2]Aft.5500 61fififi -101435.M1 1189]fi.OU p.P53
Slz~c IFI.IXI

P 1411-13 3 33 3 SSID w/6 %It HallSlzvc fibA 6:fiR 65.6 13~99.91p 850 -113R13.M1 IYR1~3.M 05]5
K=1.f10

]R 133333- 55]D w/fi Xii Wlf5lzvc 6.6R fi:be 6i.d X299.900 P5023 -121?J6.01~ 19A1~3A11 f1.b4?
126b6! K=1.QI1

'19 126.66]-1211 55'ID w/6XIi WIf 5lm~c fibA 6.68 65b 23199.9011 83023 -]JD193.Iq 190.1113.(X1 11.T118
K=1.011

SIO 1311-]13333 PSE65[D (SCHJO) 6.fiR 3.45 IA.4 311116A1N1 55858 -151JfiA.00 1]6311.00 O.N69
K=1.Iq

Tll 113.333- P]PE65iD (SCHJO) 6bB 3.40 ]RA 3I?11.1X111 530.50. -]63'l16.M1 1]333].1X1 Q939
I116.fib] K=1.Ip

T12 106.fi6]-IaD PIP66 SID (SCHJII) fi.fift 3.44 ]fl.4 31215_igl 55PSB -1]5173.IIU 1)J3fi0.0~ 1.1X15
K=1.1X1

i13 Ilq-RD 65ID w/]XH HWISIm~n ±11.03 3.d? ]93 ?39.Lfi99 11.10.(0.1 -21M53.IN1 2fi"/191.00 0.]Bfi
K=I.W

T14 AO-fi0 PBGfl SID (SCHJI1~ 211.03 fi.68 2i3 30~SSSW 0.3993 -?438/6.1X1 ?52V4].Iq 11.9fi6
K=1.00

TIS fiU-50 PPEB SID (SCHJO) 10.02 5.1E 21.1 30ft]A.199 P3993 -5fi0J1.00 259353.W 0.98'/
K=1.OU

TI6 SD-4l1 P&EH SID (SCIfJIIj IOD~ 5.16 21.1 311R8?.9110 0.3993 ~'l2419.MI 259393.11(1 1.050
K=1.00

il'I an-ao P@ERX-SRt ~5CHA0) 20.03 IOAi 41.7 3]A20.IU0 ]2.]]05 -30J]98.00 3553]9.f~f O.ASR
IFl.gl

TIA 20-11 PBEeX-SI[t (SCHAO~ 30ll3 9.9] 41.6 ±]W395110 ]?.'!'!fb -3Y4N3.11(1 35545dAp 0.96'/
K=1.00

Dia onal Desi n Data Com ression

Seoinn Elnn~iirn Siu L (, AUr f, A Aaeiaf Alluiv. Fom
Nn. P P. P

h J l Ori i~ A Ib P.
TL IRO-1]5 LI lRx112U/ifi fi35 3.13 I2ft:! vnaa.mn 052]3 -]41581 419039 0.]13

K=1.110
13 1]3-1]0 L12~/16 656 329 11X12 13953.10 0.]]iD -260333 9?6I.J9 11281

K=1.1X1
Td 1]D-1G11 RLI 12x1 12x3/Ifixi/4 T25 360 IOA.'! 118J6.P110 IDSC] A?3d.R5 12J94.]0 (1339

x=~.~s
TS 1611-150 2LXL3/16xIN P.01 3.95 9fiU 13dR25D0 1.4?97 -5258.19 192]5.]0 (1213

K=125
'16 150-I~NI 3LXL3/IfixIN 8.40 0.13 9).9 ]3N(I.fi40 l0.?91 -592].96 Ift930.011 0313

K=1.22
T/ Dill-133333 1212#]2x1/4 1U29 4.0.'/ 1191 1W11113W 1.191X1 -6191.6(1 t23]fi.30 X5110

K=1.W
1R 133331- L212x212x1/6 IOA~ i2( I2RR 91125.1fi11 1.191X1 51510.8 ]U]39.911 X591

1?6.661 iF-1.00
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Tox~erEnguieering 
P~a~ecl Wte

P j signals, Inc. TEP Na. 25628 22635, Revision 14 14:36:5511/21/14

316Tnnn RnaJ
Ralrigh, NC 3lb03 Cllenl Ueslgnad by

mo~~: ~vin)caia3s~ T-Motile Towers as[ullsFAX: ~919~6615350

S~aion Elnn~inn Siu L 4 KUr F, A Aduol Agn~n Rntb
Na P P. P

h I I+ r.i is m m P.

TJ I?6.6fi"/-]2D L2IfG?Il. 3/16 I]J4 553 134.1 A3fp26(1 0.90311 -616'l~ )4H6AM1 O.fl26
K=1.0~

no ]?0-113333 I3x3x3/I6 IIAR S.RI llfi.9 IOfi~2360 1.09011 -fi953.Gfi I15'lR.10 0592
K=1.1X1

'III 113333- L3~3~/16 12.W fi.09 120? IQI4t.fi00 1.119011 -fi]25.9A 11112.10 O.fipS
Iafi.fifi] K=0.9R

T12 106.66]-100 L2N 21Rs1/4 13A1 6.24 1325 fi619.9J0 1.191X1 -]t66.]fi 1639.Y[ 0.938
K=1.00

TI3 Ilq-RII I3 ]2c3 ]21/4 lb.]fi 7.21 ]IIfi.O 1220].'/11 I.b9~0 -]ISJ3l ?Ofi31.M1 034]
K-O.AS

T14 RO-E11 i31/~312x1/4 Ifii] PA] ]18.] 101]3AIq I.fi9110 -'!'!31_3 1]]1X1.111 (1.4JJ
~n.as

TIS E11-5f1 I3xlx5/Ifi lAR'/ 9.]I i'!OA Slfi'/.O6p 1.'/PW -940.2.]3 919]36 I.D31
K-0.92

T16 511-JO I3x3x5/ib 19.]3 934 176.] 4]R43111 1.]0.011 -9506.0.9 ASIfi.IN 1.116
K-0.91

ill JO-211 ]A~Ax3IR 21.J'/ ]O.JI 1095 66RS.fi30 2.0.6011 -9553.12 1912890 (151X1
K=0.9J

TIB 211-0 L566/Ifi ~]J 1130 13?5 8i01.1T0 3.030U -lllfi6].IO 257>8A0 OAI4
K=D.9]

Horizontal Desi n Data Com ression

Senion £lnnlbn Su L 4 Xlh £, A Anuv( Allnu~. Rath
No. P P. P

h h ~ h jai N l6 P,

TI 195-1811 L112xI 1I1r3/16 3511 33fi 134.9 9561350 03.)3 -099429 SP13.]I1 x.990
K=0.94

Secondary Horizontal Design Data (Compression)

Sritian Elnn(ion Sia L L KUr . A Aduul A1loir. Rof
Nn. P P, P

7/ h I P+i in m ro P.

P_ IRO-195 L2#x3/I6 1.13 3.49 332 IAIMSA01 0.'l1i0 S]63R 119 6.40 O.IWt
~nso

13 115-1]0 Lx3x3/lfi 424 J.Iq 609 Il3JA31N~ 0.]130 -]1].fi4 12d01.2t1 O.OSR
%-511

Td 170-Ifill 12Qi3/Ifi SSJ 4.95 ]53 ISflfi]200 0.]150 -1038.Pr1 1I3di.10 (1.092
~-O.SO

'f3 IGO-15U Lx2z1/16 62J 5.91 ft9.9 14310.](X1 I1.'l l5p -13b9.10 ~n~u~.~o 11.135
x=nso

Yfi 1511-IJ11 Luxl/Ifi ]2J fi%J IOi.fi 1:3Y1.flIN1 0.)130 -1159.119 RRfi0.l1 8199
s-0sn

nn 1?0-I1333~ 13~xi/16 9.R? 9.27 93.3 135Y6.flW 1A911~ -3636.]8 14]62.00 0.1]R
I(~30

Tll 113333- 13x3x3/I6 III.J9 9.9M1 IIp.O 12]41.9011 X119011 -5P39.1A 138fl6.fi0 01W
106.fi6) I(d130

T12 IIMb6]-Iql 13x3x3/Ifi il.lfi 1M160 119.6 Jb+J.fi00 1.11900 -3~3].PA 511Y1.03 11.602
IF-O.A6

T13 1110-RO L3n3x1/4 I3.Ifi 1252 12fi.9 92]II.P(M1 I.SJiq -3X9."/1 133511.1X1 0213
X=0311

tnxTower '°" ~9̀
Middlebury I-84 (CT71128E) 24 a128

TomerEngineering 
~oJect Date

Projvsianalg lne TEP No. 25628_22635, Revision 14 14:38:55 11/21/14

316Tnvn RnaE
RolnFfi, NC2]603 CIIen1 Oeglgned by

Plronc (9l9) 6b/-635/ T-Mobile Towere 
astuttsFAl (9/9) 661-5350

SerNurt £tnmion Siu L 4 X4r F, A AauN Atln~n Rain
Nw P P, P

J+ R h Pri w a~ @ P.
PS RO-50 WxYxll4 15.98 ]52] 191:6 d0'1T3]0 1.9dM1 -0461.1'1 ]910.]0 D561

IC~I.R3
T16 511-4~ Lttax]/6 Ifi.99 162] 201.] 3fi69.]30 1.940114'12433 'lI19.1R O.fi64

Kb.A?

To Girt Desi n Data (Com ression)

Srm'an El~~a~ion Siss L L K4r A Aer~vl AIIou~. Rob
Nn P P. P

n 7~ 7/ in'. 0 fb P.

7i 195-IRII Lt 12x112ai/Ifi 350 3~fi ]26.9 95W35~ 05273 -B'lR.JS SUi3.90 0.1 ]J
IF-0.90

Bottom Girt Desi n Data (Com ression)

Srninn Elew~inn Sig L 4 XIh F, A Am~ol Apox•. Rn~io
Na P P, P

f F F r~+ ~* m la p.

TI 195-1811 LI ]2z11/.~3/16 350 336 12Y.9 95643511 X5213 -24b05] 51}t3.]II 0.4P8
K=x.96

Tension Checks

Le Desi n Data ension

Senion Einnluin Siu L 4 KUr F, A An~~u! AYo~~v .PaM
Na P P. P

I h h o,i i~ u 16 P.

TI 195-IAO PIPE2SSID (SCRJO) 15.OU 3.]5 ~ d]0. 33tI011.OW 1.10]2 1'I'!1'!b~ Sfi33R.911 1131b
R 10.0-175 PIPE 355i[~(SCHCO) 3.01 234 293 330g1.(KKI 1.]072 30iW.]0 SGJ3fl.911 IISNI
'13 175-1]0 PIPE 255iD (SCH9(1) 5.01 236 29.8 3300~.IXp 1.]012 3]3AO.fi~ 56338.90 O.fi63
TV I]0-Ifi0 +SSCHJO w/35CNBO FWF IOA2 2IA 31.] 211141.11011 3±120 5]492.0.0 61d52311 0.'/93

Slm~e
T 160-130 Pipe355id(SCHJO) IOA2 2]11 21.6 331XKI.IMO 26]95 J1123P3~ A14134.P0 0.]94
T6 150-IAO 355CW111 w/95CHJII Hoff 10.02 '1.62 222 3Wro.000 V3fififi 902@30 12]998.00 0.705

sis~~
P 1]11-133333 55'ID w/d XFl Half Slrcvc 6.(.0. E.fi0. 0.5.4 2]611111X111 850±3 IOiS(XI.(NI 234ffi3,iq 0.633
1R 133333- SSTD w/6 XF3 HvIf5lreee 6.60. 6.fiR d5.d 2]fiIq.11011 P5023 113566.1X1 23-0fifi3.110 oaaa

126.fifi]
19 ]26.fi6/-]20 SSill w/6XH NoIf5lcvc 6bR 6.6P 45.4 +]b00.000 P5023 1S0]3.11~ 23dbd3.lq D533
T10 12U-113333 P]PL65ID (SCH40) fi.6R 3.13 1]2 33pgiX111 55858 135256.011 1R6330.Iq D.'i34
Tll 113333- P1PEb 5ID (SCH40) 6.60. 333 1]3 331100.OW 550.59 ]A6033.Iq ]86330.Iq p.19?

1116.fifi!
Tl2 106.66)-I(U PIPEfi SID (SCHM) 6b9 3.+a 1]3 33gq.0011 55858 156135.IIU 1&1330.W 110.]1
T13 11X1-AO 6.5]D w/]]tF[HnIf 5lmre 2803 3.15 IA.6 252ro.000 I1.IPg1 ]BSAdl.IN1 20.1]36.10.1 0.660
TIJ RO-60 P]PEM SID (SCHM) 200.3 fibF 2]3 3311roAW X3993 2140Ri.(q 2]]1'/S.Iq 11.]]2



tnxTower '°° Po9eMiddlebury I-84 (CT71128E) ~ a~ ZB

Tower Sngineaing 
P~o7ect Oeta

ProjessianaLs, Inc. TEP No. 25628 22635, Revision 14 14:38:5511/27/14

326T~nn Rood

Ra&iSh. NC2Jb03 CI@nl OBgig~ed by
Prone: (919) 661fi351 T-Mobile Towers d5~t11~5FAX. X9/9) 661-5350

Sr~tion £fnntinn Site L 4 XUr F. A Aoual Allnu~. RatA
Nn. P P. P

h 1 1 Ori i~ ~ lb P.
il5 fi0-SD PIPE85[D (SCHJO) 14112 4.A5 ]9.ft 331MAI.IXq 93993 ?2di14.40 2'1'!1'/5.110 OR10
TI6 50-JO P]PEA SIO (SCHJII) 1U.02 4.8fi ]9.9 331MAI.00f1 AJ993 23822%.1X1 2])1]3.110 0859
P] d0-211 PIPERX-Slit (SCHA01 20.113 IOA2 41.t 330~.IX10 1±.])06 ±6941].00 J21J?9.Iq IIb2]
i18 20-0 PIPED X-5iit (SCHAO~ 20.113 II.OR 03 33110t1.gp 12.]]06 295]fi6.00 J?1429.(ID 0.]f12

Dia oval Design Data (Tension)

Semon F1nn~bn Siu L 4 XUr £, A Anuvl Alloxv Falb
No. P p, p

I~ ~ Jt yt iN 0 Ib P.

it 195-1R11 5/B 5.13 4.]R 366.9 21fi1q.000 1130fi8 ]3fi0A5 fi52fi,A0 1.111
P_ IRO-1)5 LI IAz112x3/Ib 625 3.13 A2A 2901p.000 X3016 290155 R9?O.SVI 0.126
'13 I]5-I]0 Lx?xUlb 65fi 3?9 W.0 291Xp.IX111 IIAYP4 2fl25.A] 13IN12A0 1121'!
T4 I]II-Ifill ]I.112x112~(Ifixl/6 725 3.fi0 943 291NY11X111 IIbl92 4303P2 1]!411.80 U26?
TS 16~-150 ]11x2a3/16xIH ftA1 3.95 lfi.e 29pq.0~0 099fi5 49]6.05 ?599A.fN1 0.191
Tfi 15n-1)11 2La2~/IGxIN N.411 d.13 P113 191M1~.000 OA9fi5 i]J959 2599fl.fN1 0221
'f] IJn-133333 1212R2I2R1/4 10.29 4.R1 ]R.0 29000.IXI~ R]519 609R.0~ ?1flM.d0 02A0
IA 133333- L21l1r212x1/4 IO.AII 326 fl2.1 291XIIIAMq 0.7519 62433] veoagn 0,2A6

1?hfifil
'19 1?fi.fiG]-120 L12212c3/16 II.34 553 853 ?9WII.glO OSYIO 61113911 16559.911 0369
T111 I?II- 113333 ]3x3x3/16 11.Bfl S.A] ]4.? ?91NKI.INp 11.]1?0 62]R.6R 21164N.911 03U4
il] 113333- ]3>3~cI/Ifi 12)4 6.f9 TlA 19(MO.fAII 0.71]11 fi3]25A 206g8.9~ 03116

1~.~~
Tit X116.66]-]DO L12x21/lxl/S 13.01 6.2A 995 29IXAI.IXq 0.]519 65?0.01 2IPO4.J11 0299
T13 11X1-PO LI 12R3ll1x1/1 ]A.]fi ].21 79.4 291Mp.IlOtl 1.1369 mia.zn 336J9.M1 0313
T14 AO-611 1312x312a]/Y ]fi5) N.U] 9R.9 19~ro.OW 1.1269 ]597.76 326]9.411 0232
PS 60-511 13x325/16 IkR] 9.11 121.1 29pq.000 1.159? P6IR511 3361]311 11X56
Sifi 5~-911 I3: ix5/16 19.]3 954 126.] 291XY1.(IW 1.1592 RfiR3R0 33fi1]30 0258
P7 40-211 IA~tbzlM 2IR] 10.41 11135 2911tlI.fM1(1 1.9YF1 92)9.93 SfiOfl].AO O.ifiS
TIA ?II-II IS~db/Ib 2324 1130 B1.9 ?90IXI.IXq 3096'! 99121ft 611fl113.R11 fl.i(3

Horizontal Desi n Data (Tension)

Swiun £fnnn~n Sim L f~ Klh F A Actual AUm~: Ra m
No, p p p

7~ fi ~ Sri iN 8 16 P.

II 195-IPO L]]2[l 1/'i3/Ifi 330 326 ft5.'! 21fipI.IXIp II.S2J3 i18A3 113911.fiU II.MS

Seconds Horizontal Desi n Data ension

Section flnn~inn Six L 4 K4. F, A Anua! Allnirz Ra~ur
Nn. P Y. P

h R h v,t rd e, l5 r.

TL ]80-1]5 I32~3/I6 3.13 JA9 b1.9 291NNI.gN1 11.4308 1'1638 I2J91]0 0.016
D 175-170 Lx3z3/Ib 424 4.1X1 7].1 291MAI.gN1 0.4308 '!1].W I2J92.]0 0.05]
ib I]U-IfiD I.2x2~/16 52J 49$ 96~ 291MAIAg1 0.6308 ]U38.A4 12)92.'!0 II.OA3
Ti 1611-150 L~a2x)/Ib 62d 5.91 11).9 2911011.(M111 0.4311A 136A.10 13392.)0 0.110
16 150-IJII Lx2~/Ib 724 fi8'! 1335 290011.M111 11.4302 1]59.119 12392.)11 O.1Jl

tnxTower J°' "~°`
Middlebury I-84 (CT17128E) 26 of 28

Tox~erEngineering 
Project Dare

P f simmts, Inc. TEP No. 25628_22635, Revision 74 14:38:55 71/21/14

316Tnnn Fnad
Raln'Fh, NC 21603 Clleni Uflslgiletl by

ASone: (919) 661fi35/ T-Mobile Towers astNisfA%~919)661-5350

Srninn £Inn~Mn Sire L 4 KN F, A Aura( Alln~n Rash
Nn. P P. P

/~ 1 J An i~ ~ /6 P.
'IIO llU-lI3.333 I3ii~/Ifi 9.R2 9.27 IIPS 29Mp.IM111 on+_o 262fi.'!R 106lR.90 0.12]
T11 11331"1- I3xlxl/16 IO.J9 9.90. 1?].0 ?911Ut.IN111 f1.69d5 2R39.IR 2(1139.10 (1.141

I116L6)
iL IOS.fifiJ-100 13x3ii/Ifi 11.16 lllbll 1355 21fi0U.000 1.11900 303'l.RR 215Jd.011 0.1?9
il3 1110-RD I3xtx1/4 13.15 1252 ifil.fi ?91MD.gX1 0.939) 3W9.]1 3'l23L90 O:I34
i15 RII-50 L4x6x~/d 15.9R 1521 1)6.6 21N11.IX111 1.9M111 4tal.i] 419M.W U.IUS
T16 50-40 Iilulxl/4 16.99 Ifi2] ISfi2 21fitl1.IN10 1.44M1 4]?433 419W.110 8113

Top Girt Design Data (Tension)

S~M'nn ElnmLm Siu L 4 KUr £ A Aoiia! AQmn Ra~W
No. P P, p

jI j Jr psi 8 Ib p,

TI 195-IAO LI 1/1x1 1R_xUlfi 350 32fi R5."! ?IGM.INNI 1152]3 41520 113911b0 0.036

Bottom Girt Desi n Data Tension

Srntun Elnn~ivn Siu t 4 KW £. A Ae~m/ Auo~r. Rofn
Nn. P P. P

h 7 I wi i~ m m P.
it 195-IBO 1112c112c3/16 350 ].26 P5.] 21b011.g10 052T3 ±t.10 11390.511 p.IX2

Section Ca acit Table

$~~ £IemHon CmrpomnV Siu Cniimi P SF~Pyw 4 Poss
n~~~~ j~ Tj~~~ £lemma ih /6 Capnrtn~ £ail

it 195-]AO Ic6 PIPE25 SID (SCH4~~ 3 -2990Y_'i0 fi1065?fi d9.0 Pas
T_ IPO-1]5 isg PIPE 2S SID (SCHdD) JS -33I~A0 66232.]] 50.0 Pass
]3 1]5-1]0 I<6 PIPH25 SfO (SCI{M) 5] A1381.10 663191R 62A Puss
I6 1]0-]fib Iss 255CHJII w/3SCFIPII Hot( Nole3 Tole3 Noie3 6fi.9 P~

Simvc
]5 Ifi(1-150 Iss Cipe355W(SCHJO) 911 -JAAA9.fAI 1093)281 122 Pis
Tfi 150-]-00 ~g 35SCRJII w/JSCHJII Half Nole3 No~e3 Note3 621 Pnv

Slm~e
P 140-1]3313 I<S SSLD w/b XFi Naif Simve Na~e3 Noa3 I.btc3 J9] Puu
]R 133333- I<g 3SID w/6X}1 Half Slarc Nolc3 Ho~c3 Na~e3 A9:'! Piz

12fibfi1
IRfi.fifi]-120 [erg SSfD w/6 %FI HuIFSlzve No~c3 Noie3 Tbte3 V9.] Pte.•
120-1133]3 ~6 PIP£fi SiD (SCFW01 139 -151462.0(1 23215655 652 Pncs
113333- k& P@Efi StD (SCft~t11) 1'11 -]63"116.00 2339121 ]0.6 Pus
1(Ib.fifi]

1116.bb]-]OU LcS P@E6S1D l~Hd11) IA3 -1]51]3.00 ~:A?1.RT ]5.4 Pus
1011-ed icS fiSlD w/]XFI HaIfSlavc No¢3 Nau3 Noie3 SJ."/ Pasz
80-fib fuS PIPEA 5ID (SCHJO) ?S -233216.00 33fi511631 7?5 Pus
60-50 Is& PIPE95iD (SCHAO) 246 -25fi091.0~ 34511'/33 ]d.l Pacs
511-JII I<g PIPEA SiD (SCH-011) 258 -2]2419.Iq 365]]0.83 '!N9 Puz
J0-10 Leg PIPEA%SiR (SQ3R11) 270 -3Rt]PP.00 d]3i86.A9 6F.6 Pis
20-f1 ]26 PIPEBX-SiR (SCH90) 2A5 -3J~W3.fA1 d"IMP6.]fi ]+.fi Pw
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TowerEngineaing 
Project Oele

Pmjessiana[~, Ina TEP No. 25628 22635, Revision 14 14:38:5511121/14

326Tnnn Rwd
Fnkigh. NC2]b03 Cllanl DeaiHned by

rno~~: i9~9)~~-63si T-Mobile Towers 
aslu[IsFAX: (919) 661-5350

Seur ~nnnon Conponm~ 5ve Cnliml P SF~P.~y % Pars

No~~n h Tj'pr FJrmort IM1 ID Ca~oriry' Fail

P2D@1
P 195-IAO Dioyowl 5/e l2 )3fi0.45 883352 fl33 Pao
P_ IRO-1]i Oioyowl Ll lrzal l2x3/Ifi JB 3415.W1 638539 533 Puss

fi9.f@)
T! 1]5-1]0 Dia~rvil Lug/16 EO -X611333 X33455] 21.1 Pmz

520 @7
T4 170-Ifill Diap~ui 3.112x112W16xIW 7? -023d.A5 Ifi655.43 3.4 Pacs

595 (b)
ii 160-150 ITa~m1 ?L#x3/IbxIN 93 -525P.19 ?Sfi9651 3115 P¢n

fiR.] @)
T6 150-1411 Dia~wl 2La2x3/16x1N 1:3 592196 25:33.fi9 235 Pnas

793 (b)
P }.x_]33333 Diay wl LI2a212x1/4 133 -6191.60 Ib49].61 3]5 Pass

5h1 (b)
'18 133333- Dia~ml L12~L 1f~1/J 141 fi351.OP 1431fi29 44A P¢~~'

1?6.667 5'l.4 @)
'19 I±fi.fi61-120 Diugiwl L?122 ~rzc3/16 153 fi16]3 99'i9.9fi fi1.8 Puss

A9B @)
i10 111-II3333 Du~ail I3~J 3/i6 162 fifl53.J6 IS333.J3 44.6 Pis

92.4(6)
ill 113333- Diagimi L3a3x3/Ib 1]4 fi]25.98 14P12A3 d5.4 P¢cs

~Ilfi.fifil 93A@)
T12 IO6.fib]-111 ~ia~rv~l L 12#12x1ld 1Pfi -'l~fifi.]fi 10183.]5 )DA P¢ss
T3 lll~-ft0 Div~vl I312~i~ 1/J 19A -]I5431 21501.12 26A P¢c~

425 (L7
T14 fill-fi0 D'u~wl I312x31R.c1/4 2?R -]T3123 2359423 32.8 Pn~s

as.a @i
TIS 60-50 ~iayowl I3a3x5llfi 2J9 -9dA?.]3 122fi0LP 7]3 P.~s
il6 511-30 D'u~ml I3ci~/16 2fiI -95116.89 ]135].93 R3.'/ Pna
il] JO-20 D'u~ml Ibxbr3/A 2]3 -9553.1? 25JRP.16 3]S Psss

55.6 @7
TIR 211-11 Dia~wl I5x5c5/Ib 2PR -I11fiGI.10 34335.95 3I.I P¢ss

b~~ ~)
TI I9S-180 Horimrtd L112s11/1x3/16 17 -099439 fi]~?5 763 Pus
12 IAO-1]5 Scrovtivy Hori~nniN L2s2sl/16 53 5)43M1 16452.]] 3.4 Pao

95 @1
13 1'!5-lid Semvdvy Horian~uW L,~3s3/16 66 -'/11.W 16534A0 4.J Pncs

n ero~
iV 1]0-]fill SemMuy HorirnniW L.~2x3/16 7] -1038.81 15123D2 6.9 Pace

1].1 @)
Ti 160-150 Semvdary Horimmd L2~x3/16 9A -13fiRJ0 1]54421 10.1 Pars

15 @)
T6 150-]J11 ScmNary Hori~nn~al L+~±x3/Ifi 119 -1]59.09 1181053 149 Pass

29.0 @)
T10 1?0-113333 SemNuy HorizoNal I~x3x3/16 IE1 -2fi2fi.]fl 19651.119 13.4 Pass

3R./ @)
TII 113333- Sewmivy Hor¢oNul 13x3z~llfi 1]9 -2839.]8 1851350 153 Paa

106.667 33.8 @)
T12 1116.667-1011 SemNwy HorizoNd i3~z3/Ifi 191 403].88 6)x.]6 352 Piz
1]3 ]Ip-AO Svnvtluy HmiaomN I3~xi/4 2N -]fiS9.'!1 1]]9555 205 P¢c.

+'-5 N/
P3 60-50 SccoNary Horizoaal Lix4x~/6 ti4 -4WI,~] ]OSJ4.Ifi F1.i Pis
T16 sn-an ScmMary HorizoNvl L1x4a]/4 2fifi A'ISJ33 9490.00 49.A Pas
11 195-180 Top GW Ll lnxl 12 116 5 -ftiAAS 6)2325 13.1 Puss
TI 195-IAII ➢o1lom GiM L112x112~/16 A ~46p5] 6133 366 Pass

svw~~y

Diugoval 93.E Pms

mo
NariruwW ]63 Piz
(fl)

rnxTower '°b Page

Middlebury I-84 (CT71128E) 2B of 28

TawerEnguieering 
~o7ect Dale

P f sio~ls, Tnc. 
TEP No. 25628 22635, Revision 14 14:38:5511/21/14

3?b Tpron Road
Raleigh. NC 2lb03 Cllenl Uosi9ned by

nor=I9~916et~c.+s~ T-Mobile Towers
bfl.~ ry/9)G61-5350 aslulis

Sr~~'nn El~~a~inn Cnngnnmi Sve Miiml P SF'Pae~ % Pav

Nn. I T~pe £/ernmf /A 16 Capariq~ Fail

Semnduy 49.R P~<
Horiurnlal

~Ifi7
Top Gin ]3.1 Pis
(II)

Boilom Gin 3fi.b Pus
X17

Doll Chccl 93.(I Pasz
MTING= 93A .Pas

Progam Vuson6.1.4.1-11/I'/2U13 fllrJ/~cpvm-filA~/_SoxasEx~rnd~3628/.2635_C[I ] t?NF1445]5_RSA/Rc Id/mx4lfidNcW`y FRb (LTI] I?A~sri



195-ft Self Support Tower Structural Analysis
TEP Project Number 25628 22635, Revision 14

COAX CONFIGURATION

November 24, 2014
CT11128E Middlebury I-84
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~̀R~~

EXI
(1~
(1)

~2i

COAX CONFIGURATION
SCALE: N. T, S.
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Project Name: Middlebury I-84

Project Number: TEP#25628 22635, Revision 14

Client Site Number: CT I i 128E

Elevation: 160 - 170ft

Grouted/Un-Grouted Pipe Leg +Half Sleeve R/F

/{rj~ F: ~ , 33 -allowable stress increase factor (typically I .33)

MySt St.: ~ .QQ -from tnxTower

11~ut -Loads

pinitial~ 3.22046 wps -force from indial load (no wind)

P,Ni~d: rj~.9026 kips -force due to final loading. ~ncl~ding remtorcement

T~: j3. J~4-28 kips -maximum load on leg

I~nut - To~_er Lea 2.5 STD

K: ~ . QQ -effective length factor for leg

~.~: 2.6~} ft - unbraced length of tower leg

FY ~~: 55.~~ ksi -minimum speafied yield strength of tower leg

Fu_leg ~ 7~. ~~ ~~ -minimum specified ultimate strength of tower leg

r: 0.95 ~n -minimum radius of gyration of tower leg

/~~e9: ~ .7~ m~ -area of tower leg

Di: 2.47 ~n -inside diameter of tower leg

t Q, 2Q ~n -thickness of tower legleg-

f~ ~: Q.~Q ksi - mmimom specrfied compressme strength of grout (If ~ngrouted enter O)

Engineer: ATS

Check: MAN

Date: I I /2 I /20 14

CODE: TIA-F

Quick Check

Weld Size: OK

Weld Connection: 24.3%

Crushing Check: 44.4%

Leg Comp. Check: 46.0%

Sleeve Check: 66.9%

Built-up Check: 59.4%

Slenderness Check: OK

Leg Tension Check: 45.7%

Input -Sleeve R/F 3 XS Gap Check: OK

~y sleeve 35.00 ~~ -minimum speafied yield strength of sleeve r)f

Fu sleeve 60.0 ~~ -minimum specrfied ultimate strength of sleeve r/f

rx sleeve 0.50 ~n -minimum radius of gyration of sleeve r/f about the x-axis

ry_sleeve~ I . I ~I- ~n -minimum radws of gyration of sleeve r/f about the y-axis

Asleeve~ I . S I m` -area of sleeve r/f

tsleeve~ 0.30 in -thickness of tower leg

Termination: Connected to Flange

Inp - I v onn ion o c~

y: ~ 2.QQ in -spacing of connectors connecting the sleeve to the leg

p: 3..x(7 -weld size for the weld connecting the sleeve to the leg (unit = # of 16ths)

Length //: 12.00 ~n -length of weld on each side of the leg at the termination

Length 1: 5.50 in -length of weld at the bottom/top of the leg sleeve at termination (7[D/2)

NO: 2.00 -number of longitudinal welds per end of the leg (typically near side 4 far side, so 2)

Fes: 7Q.QQ ksi -Weld electrode classification

Width: 3..50 ~n -maximum width of the built-up leg

Gap: 0.00 ~n -length of leg considered for crushing

Input -Built-i~p Lech Section 2.5 STD w/3 XS 11a1f Sleeve

rx bu' Q. ~2 in - mirnmum radws of gyration of the built-up section about the x-axis

rY b~: ~ ,Q[} in -minimum radws of gyration of the built-up section about the y-axis

\\tep-vin-flle0lLTowersEatended\25628\22635_CT11128E\44575_RSA\Rev 14\Additional Calcs\Legs\160-170 Buil[-Up Leg Calculations_Added Eccentric Checks_4-17-]3



Project Name: Middlebury I-84

Project Number: TEP#25628 22635, Revision 14

Client Site Number: CT I I 128E

Elevation: 140 - 150ft

Grouted/Un-Grouted Pipe Leg + 11a1f Sleeve R/F

/-1~j~F: ~ .33 -allowable stress increase factor (typically I .33)

Mast St.: I .00 -from tnxTower

Input -Loads

Pimtial~ J~.20 ~ 7 kips -force from initial load (no wind)

PWmd: ~ Q ~ .4,3j kips -force due to Bnal loading including reinforcement

T~: 90.2023 kips -maximum load on leg

I~nut -Tower l~c~ 3.5 STD

Engineer: ATS

Check: MAN

Date: I I /2 I /20 14

CODE: TIA-F

Quick Check

Weld Size: OK

Weld Connection: 3 I .O%

Crushing Check: 55.7%

Leg Comp. Check: 57.0%

Sleeve Check: 59.4%

Built-up Check: 62. I %

K: I .00 -effective lengtn factor for leg Slenderness Check: OK

L,,: 2.60 tt - ~nbraced length of tower leg Leg Tension Check: 49.7%

FY_~e9: rj j.QQ ksi -minimum speafied yield strength of tower leg

F~_~eg: 7Q,QQ ksi - minimum speafied ultimate strength of tower leg

r: I .34 ~n -minimum radws of gyration of tower leg

Aim: 2.68 in2 -area of tower leg

Di: 3.55 ~n -inside diameter of tower leg

t~e9: Q.2,3 ~n -thickness of tower leg

f ~ ~: Q.QQ ksi -minimum specified compressive strength of grout (If ungrouted enter O)

111~ut -Sleeve R/F 4 STD Gap Check: OK

~y_sleeve~ SO.00 ~~ - minimum specrfied yield strength of sleeve r/f

Fu elee~e~ GrJ .00 ~~ -minimum specified ultimate strength of sleeve rlf

rx sleeve ~.66 in -minimum radws of gyration of sleeve df about the x-aeis

ry sleeve• I .J~ I m -minimum radius of gyration of sleeve r/f about the y-axis

Asleeve• I . S 9 m~ -area of sleeve r/f

tsleeve' O. ~G~F ~n -thickness of tower leg

Termination: Connected to Flange

Input -Sleeve Connection to Lea

a: 12.00 ~n -spacing of connectors connecting the sleeve to the leg

~: 3 .~~ -weld size for the weld connecting the sleeve to the leg (unit = # of 16ths)

Length //: 12.00 ~n -length of weld on each side of the leg at the termination

Length 1: 7.07 ~n -length of weld at the bottom/top of the leg sleeve at termination (RD/2)
n10: ~.QQ -number of longitudinal welds per end of the leg (typically near side d far side, so 2)

FIXX: '7Q.QQ ksi -weld electrode classification

Width: 4.50 ~n - m~imum wrdth of the bmft-up leg

Gap: 0.00 in -length of leg considered for crushing

I~nut -Built-up Lei Section 3.5 STD w/4 STD 11a1f Sleeve

rX y~: I .3 I in -minimum radws of gyration of the built-up section about the x-axis

ry b~: ~ .~}Q m -minimum redws of gyration of the built-up section about the y-axis

\\tep-vmfiile0lL,TowersFx[ended\25628\22635_CT11128E\44575_RSA\Rev 14\Additional Calcs\Legs\140-150 Buik-Up Leg Calculations_Added EccentricChecks_4-17-13



Project Name:

Project Number:

Client Site Number:
Elevation:

Middlebury I-84
TEP#25628 22635, Revision 14

CT11128E

20 - 140ft

Grouted/Un-Grouted Pipe Leg + 11a1f Sleeve PJF

A~j~F: ~ .33 -allowable stress increase factor (typically I .33)

Mast rjt.: ~ .QQ -from trixTower

Input -Loads

Pinit~al~ 6.663 J~8 kips -force from initial load (no wind)

Pwind~ ~ 4~. ~ 93 kips -force due to final loading including reinforcement

T~: 125.072 kips -maximum load on leg

I~nut -Tower Lech 5 STD

Engineer:
Check:
Date:

CODE:

Quick Check

Weld Size:

Weld Connection:

Crushing Check:

Leg Comp. Check:

Sleeve Check:

Built-up Check:

K~ I .00 -effective lengtn factor for leg Slenderness Check:

L~: E.GB R - unbraced length of tower leg Leg Tension Check:

F rj5.QQ ksi - mirnmum speafied yield strength of tower legy_leg

Fu leg ~ 70.00 ~~ -minimum speafied ultimate strength of tower leg

r: ~ .8 fj m - minimum radws of gyration of tower leg

Aim: 4.30 ins -area of tower leg

Di: 5.05 ~n -inside diameter of tower leg

t~e9; Q, z 6 m -thickness of tower leg

f~ ~: Q.QQ ksi - minimum specrfied compressive strength of grout (If ungrouted enter O)

Input -Sleeve R/F 6 XI1 Gap Check: OK

ATS

MAN

1/21/2014

TIA-F

OK

3 I .O%

39.2%a

40.1%

44.5%

49.7%

OK

36.4%

Fy sleeve ~ 4G.00 ~~ -minimum specified yield strength of sleeve r/f

Fu sleeve 62.00 ~i - mirnmum specified ultimate strength of sleeve r/f

rx sleeve ~.~J6 ~n -minimum radws of gyration of sleeve df about the x-axis

ry_sleeve• Z. 19 ~n -minimum radws of gyretion of sleeve rif about the y-axis

~sleeve~ 4.20 ins -area of sleeve r/f

tsleeve~ O.L}J in -thickness of tower leg

Termination: Connected to Flange

Input -Sleeve Connection to Lech

a: 15.50 ~n - spaang of connectors connecting the sleeve to the leg ' M i Discrepancy, approved by FOR
~: j.QQ -weld size for tfie weld connecting the sleeve to the leg (unit = # of 16ths)

Length //: 12.00 ~n -length of weld on each side of the leg at the termination

Length 1: 10.4 I ~n -length of weld at the bottom/top of the leg sleeve at termination (7[D/2)

~f0: 2.0~ -number of longitudinal welds per end of the leg (typically near side 4 far side, so 2)

FIXx: 7Q.,QQ ksi - weld electrodeclassificatton

Width: 6.63 m -maximum width of the bmlt-up leg

Gap: 0.00 ~n -length of leg considered for crushing

ut -Built-up~~ Section 5 STD w/6 XI1 Half Sleeve

rx bu~ I .77 m -minimum radws of gyration oP the built-up section about the x-axis

ry 6u: 2.04 ~n -minimum radius of gyration of the built-up section about the y-axis

\\tep-vin-file0lLTowersEMended\25628\22635_CT11128E\44575_RSA\Rev 14\Additional Calcs\Legs\120-140 Built-Up Leg Calculations_Added Eccentric Checks_4-17-13



Project Name: Middlebury I-84 Engineer:

Project Number: TEP#25628_22635, Revision 14 Check:
Client Site Number: CT I I 128E Date:

Elevation: 80 - I OOft CODE:.

Grouted/Un-Grouted Pipe Leg -I- 11a1f Sleeve R/F

/{S~F: ~ .33 -allowable stress increase factor (typically I .33)

Mast St.: I .00 -from tnxTower

Input -Loads Quick Check

Pinitial~ 9.93OSJ wps -force from initial load (no wind) Weld Size:

Pw~~d~ Z I O.LI'S3 kips -force due to final loading mcWdmg reinforcement Weld Connection:

T~: 185.84 I lops -maximum load on leg Crushing Check:

Leg Comp. Check:

1pput -Tower Lech 6 STD Sleeve Check:

@udt-up Check:

K~ I .DO - effectroe length factor for leg Slenderness Check:

L~: 3.. ~}3 ft - unbraced length of tower leg Leg Tension Check:

FY ~e9: 5 rj . ~~ ksi -minimum speafied yield strength of tower leg

F~_~~: '7Q.QQ ksi - mirnmum speafied ultimate strength of tower leg

r: 2.25 ~n -minimum redws of gyreGon of tower leg

f1~e9: Jr. J8 ins -area of tower leg

Di: 6.07 ~n -inside diameter of tower leg

t Q. 2f} in -thickness of tower legleg'

f~ ~: ~.Q~ ksi -minimum specified compressive strength of grout Qf ungrouted enter O)

I~nut -Sleeve R/F 7 XI1 Gap Check: OK

Fy_sleeve~42.00 ks~ -minimum specrfied yield strength of sleeve r/f

Fu sleeve' 60. ~~ ~~ - minimum specrfied ultimate strength of sleeve r/f

rx sleeve ~ ~ ~ ~ ~n - minimum radws of 9Yration of sleeve r/f about the x-aX~s

ry sleeve Z. S3 ~n -minimum radws of gyration of sleeve r/f about the y-axis

Asleeve ~ S , EO in` -area of sleeve r/f

tsleeve' O. SO ~n -thickness of tower leg

Termination: Connected to Flange

Input -Sleeve Connection to Lech

a: 12.00 in - spacing of connectors connecting the sleeve to the leg

~: j..~~ -weld size for the weld connecting the sleeve to the leg (unit = # of 16ths)

Length //: 12.00 ~n -length of weld on each side of the leg at the termination

Length 1: I I .98 ~n -length of weld at the bottom/top of the leg sleeve at termination (ED/2)

nf0: z.QQ -number of longitudinal welds per end of the leg (typically near sde 4 fzr side, so 2)

Fes: 7Q.0~ ksi -weld electrode classification

Width: 7.63 ~n -maximum width of the built-up leg

Gap: 0.00 ~n -length of leg considered for crushing

Jnput -Built-u~l ec~ Section 6 STD w/7 XI1 11a1f Sleeve

rX b~: 2. I O in -minimum radws of gyration of the bwlt-up section about the x-axis

rY b~: 2.3g in -minimum radws of gyration of the built-up section about the y-axis

ATS

MAN

1/21/2014

TIA-F

45.

44.8%

45.4%

54.7%

5 I .9%

OK

42.9%

\\tep-vmfiile0l`TowersEz[ended\25628\22635_LT11128E\44575_RSA\Rev 14~.4dditional Calcs\Legs\BO-100 BuilbUp Leg Calculations Added Eccentric Checks_417-13



¢ JOB: Middlebury I-84 (CT11128E); TEP#25628_22635, Rev 14
„~ SHEET #: 1 OF 2

~~ TOWER CALCULATED BY: ATS DATE 11/21/2014

`~\~ ENGINEERING CHECKED BY: MAN DATE 11/21/2014
\~ PROFESSIONALS

Mat Foundation Design for Self Supporting Tower -TIA-222-F

Qa, ALLOWABLE SOIL PRESS. (ksf) g F~c (ksi) 3

NET OR GROSS BEARING? NET Fey (ksi) 60

SOIL DENSITY (pcf) 125

TOWER FACE WIDTH (ft.) 21.5

Tower Eccentricity (ft) 0.00 Distance between tower centroid and the foundation centroid

Base Reactions LC1: nnaximum wind

M~ ,MOMENT (k-ft) 6070.3

Pt, AXIAL (k) 49.9

H, SHEAR (k) 53.8

Try:

Base Reactions LC 2: Ice +Ice Wind

M , MOMENT (k-ft) 1959.5

Pt, AXIAL (k) 102.1

~"~, SHEAR (k) 16.4

Soil depth Soil depth Pier pier Height,
L (n.) B fin.) t (n.) to TOP of to BOT. of dia./width h ~ft.~ 

Pier Shape
mat (n.) mat (n.) (n.)

33 33 4 5.416 9.416 4.00 5.67 Square

Wf, WEIGHT OF FOUNDATION (k) = 694.2

Ws, W EIGHT OF SOIL (k) = 704.8

CHECK BEARING CAPACITY: LC1

Concrete Volume (cu yd) 171.4

LC2

P-P,+Wf+Ws- 1448.9 k 1501.1 k

e = (Mot + Pt"et)/P = 4.55 ft 1.46 ft

L/6 - 5.50 ft 5.50 ft

90 A7clS: gmax = 1.25 ksf 0.57 ksf

Diag. A7cls: gmax = 1.71 ksf 0.72 kSf

CHECK OVERTURNING SF: LCi LC2

Mat= M+H*(t+h) = 6590.2 k-ft 2117.7 k-ft

Mst=P~~~~2-et)+~Wf+s~~2) = 23906.4 k-ft 24767.8 k-ft

SF =Mot/Mst = 3.63 > 1.5 11.70 > 1.5

Capacity:

CapaCitV:

28.5%

41.35%
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\~` ENGINEERING
\PROFESSIONALS

JOB: Middlebury I-84 (CT11128E); TEP#25628_22635, Rev 14
SHEET #: 2 OF 2
CALCULATED BY: ATS DATE 11/21/2014

CHECKED BY: MAN DATE 11/21/2014

CHECK BEAM SHEAR

Vu = 177.1 k
y~Vc= 1415.3k Vc > Vu O_K Capacity: 12.51

CHECK PUNCHING SHEAR

Vu = 313.8 k
~Vc = 1404.0 k Vc > Vu O_K Capacity: 22.35%

CALCULATE REINFORCING REQUIRED

F'c = 3.0 ksi F'y = 60.0 ksi

Temp &Shrinkage Reinforcement, As, temp = 0.39 in^2/ft (ACI 318 Sec. 10.5.4)

BOTTOM REINFORCING Bar Size=
Bar Spacing = 11.8 in.

d = 43.5 in.

Mu= -662.8 in-k/ft

~~ Mn=0.9"As~Fy*(d-1 /2"`As~Fy/(0.85~b* F'c) )

Solution: As,req = 0.28 in^2/ft

Check, As= 0.80 in^2/ft

TOP REINFORCING Bar Size=
Bar Spacing = 11.8 in.

d= 43.5 in.

Mu= 617.7 in-Wft

q~ Mn=0.9~As`Fy`d(1-0.59'As~Fy/(b~d'F'c) )

Solution: As,req = 0.26 in^2/ft

Check, As= 0.80 in^2/ft

Capacity: 35.35%

Capacity: 32.93%
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Pier Check

PASS PASS

Results Summary: LCl LC2

Soil interaction: N/A N/A

Foundation Structural: 29.9/ 58.4%

Middlebury I-84 (CT11128E)

TEP #: 25628_22635, Rev 14

Analysis: ATS 11/21/2014

Check: MAN 11/21/2014

Code Revisions TIA-222-F ACI 318-05

LC1 LC2

Moment: 0.00 0.00 kip-ft

Axial (download): 342.65 0.00 kip

Shear:, 34.14 24.79 kip

Axial (uplift):. 0.00 294.53 kip

Cage 1 Reinforcement

Tie Bar Size: 4 (fy= 60.0 ksi)

Clear Cover to Tie: 3.00 in (Cage ~ = 28.00in)

Tie Bar Spacing: 16.00 in

Vertical Bar Size: 8

Vertical Bar Quantity: 11 (p =0.854%)

fy: 60.0 ksi

Tower Type: Self Support

Shaft Information

Diameter: 3.00 ft

Projection: 0.25 ft

Caisson Length: 5.67 ft

f'c: 4.000 ksi

Max ec: 0.003 in/in

E: 29,000 ksi
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Reinforcement Ca

Middlebury I-84 (C'f11128E)

TEP #: 25628_22635, Rev 14

Analysis: ATS 11/21/2014

Check: MAN 11/21/2014

~ 1.0 ~

~ 0.5 ~

.0 - 5 ~ -1.0 -0.5 0 0 0.5 1.0 ~ 1 5 Z

-0.5

• •

-1.0

• •

LC1 LC2

Vu = 44.4 44.4 kip

Vc = 150.4 54.2 kip

fy,tie = 60.0 Vs = 47.1 47.1 kip

~Vn = 148.2 76.0 kip

Capacity = 29.9% 58.4%

PASS PASS

LC1 LC2

Mu = 0.0 0.0 kip-ft

caMn = 915.1 118.2 kip-ft

Capacity = 0.0~ 0.0~

PASS PASS





EBI Consulting
~, environmental ~ engineering ~ due diligence

RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL

TO NON-IONIZING EMISSIONS

T-Mobile Existing Facility

Site ID: CT11128E

Middlebury / I-84 /X17
1021 Straits Turnpike
Middlebury, CT 06762

December 10, 2014

EBI Project Number: 62145912

Site Compliance Summary

Compliance Status: COMPLIANT

Site total MPE% of
FCC general public 2$,$$
allowable limit:

21 B Street Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311



EBI Co~O~~o
environmental ~ engineering ~ due diligence

December 10, 2014

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

Emissions Analysis for Site: CT11128E —Middlebury / I-84 /X17

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 1021 Straits Turnpike,
Middlebury, 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 Ma~cimum Permissible
Exposure (°Io MPE) as listed in the FCC OET Bulletin 65 Edition 97-0land ANSUIEEE Std C95.1. The

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

The number of µW/cmz 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, therefore 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 Communications Commission) radio frequency exposure
rules, 47 CFR 1.1307(b)(1) — (b)(3), to determine compliance with the Maximum Permissible Exposure
(MPE) limits for General Population/Uncontrolled environments as defined below.

General population/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/cmZ). The general population 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/cmz. 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.

21 B Street ~ Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273. 311



EBI onsu~~ing
j, environmental ~ engineering ~ due diligence

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 1021 Straits
Turnpike, Middlebury, CT, using the equipment information listed below. All calculations were
performed per the specifications under FCC OET 65. Since T-Mobile is proposing highly focused
clirecrional panel antennas, which project most of the emitted energy out toward the horizon, all

calculations were performed assuming a lobe representing the ma~cimum 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 (AWS Band — 2100 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 (AWS Band — 21Q0 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 installation 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 anricipated

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.

21 B Street ~ Burlington, MA 0183 Tel: (741) 273.2500 Fax: (781) 273.3311



EBI CoO~.._
a ersvironmental ~ engineering ~ due diligence

6) For the following calculations the sample point was the top of a six foot person standing at
the base of the tower. The maa~imum gain of the antenna per the antenna manufactures
supplied specifications minus 10 dB was used m 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 RFS APXI6DWV-16DWVS-E-A20 for 1900
MHz (PCS) and 2100 MHz (AWS) 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 RFS APXI6DWV-16DWVS-E-A20 has a ma7cirnum gain of 16.3
dBd at its main lobe. The Commscope LNX-6515DS-VTM has a maximum gain of 14.6
dBd at its main lobe. The m~imum gain of the antenna per the antenna manufactures
supplied specifications, minus 10 dB, was used for all calcularions. This value is a very
conservative estimate as gain reductions for these particular antennas are typically much
higher in this direction.

8) The antenna mounting height centerlines of the proposed antennas are 193 & 195 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

RFS APXI6DWV- RFS APXI6DWV- RFS APXI6DWV-
Make/Model: 

16DWVS-E-A20 
Make/Model• 

16DWVS-E-A20 
Make/Model: 

16DWVS-E-A20
Gain: 163 dBd Gain: 16.3 dBd Gain: 16.3 dBd

Hei ht (AGL): 195 Hei ht (AGL): 195 Hei ht (AGL): 195

Frequency Bands 
1900 MHz(PCS) / 

Frequency Bands 
1900 MHz(PCS) / 

~~uency Bands 
1900 MHz(PCS) /

2100 MHz (AWS) 2100 MHz (AWS) 2100 MI3z (AWS)
Channel Count 6 Channel Count 6 # PCS Channels: 6

Total TX Power: 240 Total TX Power: 240 # AWS Chuutels: 240
ERP (V~: 3,833.82 ERP (~: 3,833.82 ERP (Vii: 3,833.82

Antenna Al MPE°/n 1.03 Antenna B 1 MPE% 1.03 Antenna Cl MPE% 1.03

Antenna #: 2 Antenna #: 2 Antenna #: 2
Commscope LNX- Commscope LNX- Commscope LNX-

Make /Model: 
6515DS-VTM 

Make /Model: 
6515DS-VTM 

Make /Model: 
6515DS-VTM

Gain: 14.6 dBd Gain: 14.6 dBd Gain: 14.6 dBd
Height (AGL): 193 Height (AGL): 193 Height (AGL): 193

Fr uenc Bands 700 Mhz Fr enc Bands 700 Mhz Fr uenc Bands 70Q Mhz
Channel Count 1 Channel Count 1 Channel Count 1

Total TX Power: 30 Total T'X Power: 30 Total TX Power: 30
ERP (V~: 445.37 ERP (VJ): 445.37 ERP (VV): 44537

Antenna A23 MPE%n 0.19 Antenna B2 MPE~Io 0.19 Antenna C2 MPE% 0.19

Site Com osite MPE%
Carrier MPE%

T-Mobile 3.66

AT&T 9.72 %

Verizon Wireless 3.24 %

Sprint / Nextel 12.26 %

Site Total D~IPE %: 28.88 %

T-Mobile Sector 1 Total: 1.22 %
T-Mobile Sector 2 Total: 1.22 °fo
T-Mobile Sector 3 Total: 1.22 %

Site Total: 28.88 %
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Summary

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

The anticipated m~imum composite contributions from the T-Mobile facility as well as the site

composite emissions 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 %o)
Sector 1: 1.22 %
Sector 2: 1.22 %
Sector 3 : 1.22 %

T-Mobile Total: 3.66 %

Site Total: 28.88 %

Site Com liance Status: COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 28.88 °Io 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 existing 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.

/~"J ,i~ -
Scott Heffernan

RF Engineering Director

EBI Consulting

21 B Street

Burlington, MA 01803
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