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ATTORNEYS AT LAW JULIE D_ KOHLER

PLEASE REPLY TO: Bridgeport

WRITER'S DIRECT DIAL: {203) 337-4157
E-Mail Address: jkohler@cohenandwolf.com

December 22, 2014
Attorney Melanie Bachman
Acting Executive Director
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051

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, a copy 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-Mobile 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).

17 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.

= . 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 equipment 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,

; _
\‘ Ui L. @

Julie D. Kohler, Esq.

.|
)
cc.  Town of Middlebury, First Selectman Edward B. St. John
T-Mobile Northeast, LLC

Sheldon Freincle, NSS
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ALL EQUIPMENT LOCATIONS ARE APPROXIMATE AND ARE
SUBJECT TO APPROVAL BY LESSEE/LICENSEE'S STRUCTURAL &
RF ENGINEERS. LOCATIONS OF POWER & TELEPHONE FACILITIES
ARE SUBJECT TO APPROVAL BY UTILITY COMPANIES.
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Date: November 24, 2014 t\“,,

Tower Engineering Professionals

Kenneth Fann
326 Tryon Road

T-Mobile Towers

12920 SE 38th Street Raleigh, NC 27603
Bellevue, WA 98006 (919) 661-6351
(425) 383-3978 TMOStructural@tepgroup.net
Subject: Structural Analysis Report — Revision 14
T-Mobile Designation: T-Mobile 700 MHz Reconfiguration
T-Mobile Site Name: Middlebury 1-84
T-Mobile Site Number: CT11128E
Engineering Firm Designation: TEP Project Number: 25628_22635
Site Data: 1021 Straits Turnpike, Middlebury, New Haven County, CT 06762

Latitude 47°32' 8.78", Longitude -73° 05" 21.27"
195 Foot - Self Support Tower

Dear Mr. Fann,

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 siress level. Based on our analysis we have determined the tower
stress level for the structure and foundation, under the following load case, to be:

LC1: Existing + Proposed Equipment Sufficient Capacity
Note: See Table 1 for the existing and proposed loading

Structure Capacity Controlling Component L
93.0% Diagonal T11 (106.7' — 113.3)) ]

The analysis has been performed in accordance with the TIA/EIA-222-F Structural Standards for Steel Antenna Towers and Antenna

Supporting 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. Stutts, E.I.

Respectfully submitted by:

Graham M. Andres, P.E.

Revision # Date Issued Description [
0 July 7, 2010 Original Structural Analysis (TEP #102056) =T
1 July 8, 2010 " Revision includes removal of proposed Clearwire loading (TEP #102056)
- m;:;;;;;:;) " Revision includes re\r/ne(;:/za:)[ rsflopzrgﬁ)](;sgiEgI;?rovg(rg g;admg and proposed
3 T MJuIy;2: 251—(; " | Revision includes Clearvaféﬁgpé%?gég%tgg)g and Verizon extstlng loading
- _; — wnu;;r_ﬂ_{,_;az_ " | Revised structural to Ii':gl;i;jisa;t)ig)ﬁso??g ;\;‘fgzlgsag)mg and installed TEP » o
5 April 18,2013 |  Sprint Network Vision (TEP #102056) ‘
6 May2,2013 |  Revised Sprint Network Vision (TEP #102056) '
7 June 10, 2013 Iw n Verizon Reconfiguration
8 Juli/‘é" 2013 V Revised Verizon Reconfiguration
I 5 ] JEI;" 16”,—2613‘ ] ) - Revised Verizon Reconfiguration
R i August 27, 2013 ' Rewsed Venzon Reconflguratlon W|thout Sprint Modifications |
T July 3, 2014 Revised Sprint Reconflguratlon I
12 August 15,2014 | T-Mobile 700 MHz Re Reconfiguration
13 October 23, 2014 Revision includes Clearwire and Nextel iDEN loading as removed
3 14 November 24, 2014 Revised T-Mobile Loading
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1) INTRODUCTION

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 Mount | Qty | Coax Size Coax | Owner/
Proposed (ft) Qty Sistnia Mnisl Type |Coax (in) Location'| Tenant
3 RFS
Proposed|, 195.0 APX16DWV-16DWVS (3) 12.5' - o
| 6 Erlcs(;son KRY-112-71 Fsrzﬁ:(;; 1 |1-5/8 Hybrid AB Face | T-Mobile
omimscope
Proposed| 193.0 | 3 LNX-6515DS-VTM
6 Powerwave 7770
3 Powerwave
WL e L
Powerwave (3) 15.0°
6 : 12 1-5/8 I
LGP 13519 Dipl 4
6 i with | 2 | 3/8°0 Power |
LGP 21401 TMA Catwalks
6 Ericsson RRUS-11 |
1 Raycap
A N _ DCEAB-EIBED I W S s
2 | Antel BXA-70063-6CF
4 Decib:/ll c1_7?13_844G;SCS)ZAXY (3) 15.0
| 3 3800 T-Frames .
E | 169. T T v e i 12 1- AB V
xisting | 69.0 ] Artol BXA 70080/6CF with 5/8 Face | Verizon
2 | Decibel DB846F65ZAXY | Catwalks
6 | RFS FD9R6004/2C-3L
3 | RFS APXVSPP18-C-A20
3 2x50W RRH 800 MHz (3) 12.00
: 3 |1-1/4”0 Fiber ,
Proposed| 152.0 3 __2x40W RRH 1900 MHz | Sector 9 1-5/8 BC Face | Sprint
6 | Decibel DB98OH65EM | Frames
3 |Decibel DB980HIOT3E-M
. . 4-5’ L
Existing 755 1 GPS Antenna Standoff 1 5/8"d BC Face [Unknown
: 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
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Table 2 - Design Antenna and Cable Information

: Center Line Coax
Mounting : Number of Antenna Qty : Coax
Level (ft) Ele‘(’f?)ﬂon Antennas | Manufacturer Atienna iovel Coax S(i'rz‘? 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
175.0 175.0 12 Swedcom ALP 9011 12 | 1-5/8 | Unknown
165.0 165.0 12 Swedcom ALP 9011 12 | 1-5/8 | Unknown
| 1850 | 1550 | 12 | Swedcom _ALP 9011 12_[1-58 | Unknown
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Remarks Reference | Source
Tower and Foundation Fred A. Nudd Corporation, dated May 5, 1998 i T-Mobile
Drawings Drawing No. 98-5974-1 - B -
Structural Modification Fred A. Nudd Corporation, dated April 30, 1999 ) T-Mobile |
Drawings 7 Drawing No. 99-6726-1 | | | fomccns
Seeel anﬁaﬁ;%ﬁ)ﬁgenance Tower Engineering Professionals, dated June 3, 2010 102056 TEP
Geotechnical Report | Dr. Clarence Welti, P.E., P.C., dated April 17,1998 [ - |T-Mobile
Structtljjral Modlflcatlon Tower Engineering Professionals, dated August 29, 2011 102056 TEP
rawings
Structt;)ral Mod|f|catlon Tower Engineering Professionals, dated July 26, 2012 102056 TEP
raW[ ngs —
Structulr\e:ial\l/)l/%?;ﬂcatlon Tower Engineering Professionals, dated August 1, 2013 |25628_4865| TEP
Correspondence Correspondence with T-Mobile with regards to the existing T-Mobile

and proposed loading, SAW dated OCtObe.f.,M’_.?,Q,! 4

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
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3.2) Assumptions

1)

The tower and foundation were built in accordance with the manufacturer’'s specifications.

The tower and foundation have been maintained in accordance with the manufacturer’s
specification.

The configuration of antennas, transmission cables, mounts and other appurtenances are as
specified in Table 1 and “Appendix B — Coax Configuration”.

When applicable, transmission cables are considered as structural components for calculating
wind loads as allowed by the standard.

All tower components are in sufficient condition to carry their full design capacity.

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.

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|  Etevation (ft) C°”T‘§gge“t Size g:rtr"f[’]'t P(b) | SF*Paiow(lb) Cap‘:;’city gt
T1 195 - 180 Leg PIPE2.5STD(SCH40) | 3 -29908.70 61065.26 49.0 Pass
T2 180 - 175 Leg PIPE 2.5 STD (SCH 40) 45 | -33120.40 66232.77 50.0 Pass
T3 175 - 170 " Leg PIPE 2.5 STD (SCH 40) 57 | -41381.10 66319.28 62.4 Pass
T4 170 - 160 Leg  |2.5SCH40 w/3SCH80 Half | Note 3 | Note 3 Note 3 66.9 Pass |

. I R Sleeve
T5 160 - 150 Leg Pipe 3.5 Std (SCH40) 90 | -78888.60 | 109240.81 72.2 Pass
Te 150-140 | Leg  |3.5SCH40 w/4SCH40 Half | Note3 | Noted | Note3 | 621 | 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

T To 126.667 - 120 ‘Leg  |5STDw/6 XH Half Sleeve | Note3 | Note3 |  Noted | 49.7 | Pass |
TI0 | 120-113.333 Leg | PIPE6STD(SCH40) | 159 | -151468.00 | 23235655 | 652 | Pass

["T11 [113333-106667 | Leg | PIPEGSTD(SCH40) | 171 |-163716.00 | 232391.21 70.4 Pass

[Ti2 | 106.667 - 100 Leg | PIPE 6STD (SCH40) | 183 | -175173.00 | 232421.87 | 754 Pass |

["T13 | 100-80 | Leg |6STDW/ 7XHHalfSleeve | Note3 | Note3 | Note3 | 547 | Pass
T14 80 - 60 Leg PIPE 8 STD (SCHA40) 225 | -243876.00 | 336506.51 725 Pass
T15 60 - 50 Leg PIPE 8 STD (SCHA40) 246 | -256091.00 | 345717.53 74.1 Pass

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

7 40-20 " Leg | "PIPE 8 X-STR (SCH80) | 270 |-304788.00 | 473586.89 | 64.4 | Pass |
T18 20D | Lleg | PIPE8X-STR(SCH80) | 285 |-344033.00 | 474086.76 72.6 Pass
| 82.0 (b)

T 195 - 180 [ " Diagonal 5/8 12 7360.45 883352 | 833 Pass
T2 180 - 175 Diagonal L1 1/2x1 1/2x3/16 48 -3415.84 6385.59 53.5 Pass
N o = ) e L eeFld [
e 175 - 170 Diagonal [2x2x3/16 60 -2603.33 1234557 211 Pass

" 7 52.0 (b)
T4 170 - 160 Diagonal | 2L11/2x1 1/2x3/16x1/4 72 -4234.85 16655.43 25.4 Pass

tnxTower Report - version 6.1.

4.1
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TEP Project Number 25628 22635, Revision 14 Page 6
Section s Component s Critical 2 % Pass /
No. Elevation (ft) Type Size Element P (Ib) SF*Paiow (Ib) Capacity Fail
595() |
T5 160 - 150 Diagonal 2L2x2x3/16x1/4 93 -5258.19 25694.51 20.5 Pass
) 68.7 (b)
T6 150 - 140 Diagonal 2L 2x2x3/16x1/4 123 -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 L.3x3x3/16 162 -6853.46 15433.74 44.4 Pass
_ 92.4 (b)
T11 |113.333-106.667 | Diagonal L3x3x3/16 174 -6725.98 14812.43 454 Pass
93.0 (b)
T2 106.667 - 100 Diagonal L2 1/2x2 1/2x1/4 186 -7166.76 10183.75 70.4 Pass
T13 100 - 80 Diagonal L3 1/2x3 1/2x1/4 198 -7154.37 27501.12 26.0 Pass
42.5 (b)
T14 80 - 60 Diagonal L3 1/2x3 1/2x1/4 228 -7731.23 23594.23 32.8 Pass
. . | 7 | 45.0(b)
T15 60 - 50 Diagonal L3x3x5/16 249 -9482.73 12260.08 173 Pass
Ti6 50 - 40 Diagonal L3x3x5/16 | 261 | -o506.89 11351.93 83.7 Pass
T17 40-20 Diagonal L4x4x3/8 273 -9553.12 25488.16 37.5 Pass
55.6 (b)
T18 20-0 Diagonal L5x5x5/16 288 -10667.10 34335.95 31.1 Pass
62.1 {b)
T1 195 - 180 Horizontal L1 1/2x1 1/2x3/16 il -4994.29 6723.25 74.3 Pass
T2 180 - 175 Secondary L2x2x3/16 53 574.38 16652.77 34 Pass
Horizontal 9.5 (b)
T3 175-170 Secondary 1 2x2x3/16 66 -717.64 16534.80 43 Pass
Horizontal 11.8 (b)
T4 170 - 160 Secondary L2x2x3/16 74 -1038.84 15123.02 6.9 Pass
Horizontal 17.1 (b)
T5 160 - 150 Secondary L2x2x3/16 98 -1368.10 13544.21 10.1 Pass
Horizontal 22.5 (b)
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 -2626.78 19651.09 13.4 Pass
Horizontal 38.7 (b)
T11 {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)
T15 60 - 50 Secondary L4x4x1/4 254 -4441 .17 10544.16 421 Pass
Horizontal
T16 50 - 40 Secondary L4x4x1/4 266 -4724.33 9490.00 49.8 Pass
Horizontal
T1 195 - 180 Top Girt L1 1/2x1 1/2x3/16 5 -878.45 6723.25 13.1 Pass
T1 195 - 180 Bottom Girt L1 1/2xt 1/2x3/16 -2460.57 6723.25 36.6 Pass
Summary
Leg (T18) 82.0 Pass
= [ [——g || Diagonal (T11) | 93.0 Pass
Horizontal (T1) 743 Pass |
i R - Secondary 49.8 Pass
Horizontal (T16)

tnxTower Report - version 6.1.4.1
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195-ft Self Support Tower Structural Analysis CT11128E_Middlebury 1-84
TEP Project Number 25628 22635, Revision 14 Page 7
Section . Component . Critical = % Pass /
No. Elevation (ft) Type Size Element P (Ib) SF*Paiow (1b) Capacity Fail
| Top Girt (T1) 13.1 Pass
- I o | - | Wonm Glrt“‘:l'1) 36.6 | Pass
—-i o ‘ “ T T l o l | Olt Checks _930 . Pa;s_
‘_ ) | i T l- o | | RATING = " 930 | Pass
Table 5 - Tower Component Stresses vs. Capacity
Notes Component Elevation (ft) % Capacity Pass / Fail
- ] Anchor Rods - 82.0 Pass
3 Base Foundation - Soil Interaction 4 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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TNXTOWER OUTPUT
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SYMBOL LIST
MARK SIZE MARK SIZE
A |25SCH40 W/ 3SCH8O Half Sieeve F |12t 1208
B |Pipe3.5 Std (SCH40) G |l2es/s
G |8.55CHA40 W/ 4SCHA40 Half Sleeve H 201 1/2x1 12xa16xi/4
D |5STDw 6 XH Half Slesve i 12 1222 11233116
E  |6STD w7 XH Ha Sleeve T |2 12 2xi/a
MATERIAL STRENGTH
GRADE Fy Fu GRADE Fy Eu
A572.55 55 ksi 70ksi AB00-50 50 ksi 62 ksi
A6 36 ksi 58 ksi A500-46 46 ksi 82 ksi
AS3-B35 35 ksi 63 ksi AB3-B-42 42 ksi 83 ksi
TOWER DESIGN NOTES

QN —

in thickness with height.

(S

. TOWER RATING: 93%

MAX. CORNER REACTIONS AT BASE:

DOWN: 342647 Ib
SHEAR: 34138 b

UPLIFT: -294528 Ib
SHEAR: 29790 Ib

AXIAL
102099 Ib
SHEAR % MOMENT
16361 Ib \ 1959546 Ib-t
TORQUE 10061 Ib-ft
38 mph WIND - 0.7500 in ICE
AXIAL
49891 b
sHEAR /| MOMENT
53770b_[ 6070284 Ib-1t
TORQUE 35900 Ib-ft

REACTIONS - 85 mph WIND

. Tower is located in New Haven County, Connecticut.
. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
. Tower is also designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to increase

. Deflections are based upon a 50 mph wind.

-
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Pirone: (919) 6616351 T-Mobile Towers
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Tower Input Data

'The main tower is a 3x free standing tower with an overall height of 195,00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 3,50 ft at the top and 21.50 ft at the base.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is Jocated in New Haven County, Connecticut.
Basic wind speed of 85 mph.
Norminal ice thickness of 0.7500 in.
Ice thickness is considered to increase with height.
Ice density of 56 pef.
A wind speed of 38 mph  Is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in tower member design is 1.333.
Local bending stresses due-to climbing loads, feed line supports, and

mounts are not

Options

Consider Moments - Legs Distritute Leg Loads As Uniform

‘Treat Feedline Bundles As Cylinder

Consider Moments - Horizontals Assume Legs Pioned TUse ASCE 10 X-Brace Ly Rules
Consider Moments - Diagomals V Assume Rigid Index Plate. v Calculate Redundant Bracing Forces
Use Mament Magnification « Use Clear Spans For Wind Area Ignore Redundant Members in FEA
A Use Code Siress Ratios ¥ Use Clear Spans For KLir v SR LegBolts Resist Compression
¥ UseCode Safety Factors - Guys Retension Guys To Initial Tension Al Leg Pimels Have Same Allowatle
 Escalate ke ¥ Bypass Mast Sability Checks ¥ Offsct Girt At Foundaiion
Always Use Max Kz ¥ Use Azinmith Disk Coefficients ¥ Consider Feedline Torque
Use Special Wind Profile N Project Wind Area of Appurt. ' Inclade Angle Block Shear Chedk
V' Include Bolts In Member Capacity Aulocale Tarque Arm Areas Poles
Leg Bolts Are At Tap Of Sestion SR Members Have Cut Ends Tnchude Skear-Torsion Intaaction
¥ Secondary Horizonlul Braces Leg v Sori Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Beacing Use Top Mounted Sockets

Add IBC 6D+W Combiration

Use TIA-222-G Tension Splice Capacity
Exemption
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Phone: (919) 6616351 T-Mobile Towers
FAX: (919) 661-5350 astulls
‘Wind 180
Wind 90
LegC
Wind Normal
Irianguiar Tower
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width o Length
Sections
S, /T yid e
n 195.00-180.00 3.50 1 15.00
n 1R0.00-175.060 3.50 1 5.00
hxi 175.00-170.060 4.00 1 5.00
™ 170.00-160.060 4.50 1 10.00
TS 160.00-150.00 5.50 1 10.00
T6 150.00-1401 6.50 1 10.00
kvl 1400013333 .50 1 6.67
™ 133.33-126.67 17 1 6.67
™ 126.67-120.00 B3 1 6.67
TID 20.00-113.33 9.50 1 6.67
T 10,17 1 6.67
TI12 10.83 1 6.67
TI3 1150 1 2000
Ti4 1350 1 2000
TIS L M 1550 1 10.00
Ti6 50.00-40.00 1650 1 10.00
TI? 40.00-20.00 1750 1 2000
TIR 20.00-0.00 19.50 1 20.00

Tower Section Geometry (cont'd)
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Flione: (919) 6616351 T-Mobile Towers futk
FAX: 919) 661-5350 aslulls
Tower Tower Diagonal Braang Has fas Top Girt Bottom Gt
Section Elevation Spacing Tipe K Brace Horizantals Offset Offser
End
)il A Panels it in
Ti 195.00-180.00 375 TX Brace No Yes 0.0000 10000
b IB0001750 500 X Brace No Yes 0.0000 0.0000
175.00-170.00 5.00 X Brace No Yes 0.0000 0.0000
T+ 170.00-160.00 5.00 X Brace No Yes 00000 0.0000
s 160.00-150.00 5.00 X Brace No Yes 00000 0.0000
™ 15000-14000 500 X Brace No Yes 6.0000 0.0000
kyd 140.00-133.33 6.67 X Brace No No Q0000 0.0000
™ 13333 6.67 X Brace No No 00000 Q.0000
™ 12667-1000 667 X Brace No No 00000 00000
T 120.000-113.33 6.67 X Brace No Yes 0.0000 0.0000
™ 113.33-106.67 6.67 X Brace No Yes 00000 0.0000
Ti2 10667-10000 667 X Brace No Yes 0.0000 00000
T3 100.00-80.00 667 X Brace No Yes 0.0000 0.0000
T4 R0.00-60.00 6.67 X Brace No No 0.0000 00000
I 60.00-50.00 1000 X Brace. No Yes 00000 0.0000
6 5000-40.00 1000 X Brace No Yes 0.0000 0.0000
T 40002000 1000 X Brace. No No 0.0000 0.0000
T8 20.00-0.00 996 X Brace No No D00 LO0KK0
Tower Section Geometry (cont'd)
Tower Leg Leg Leg Disgonal Diagonal Diagonal
Elesation Tipe Size Grade Type Size Gmde
TII9SMAIR000  Pipe PIPE 25 STD (SCH40) Salid Round g A6
36 3si)
T2IR0M-17500  Pipe PIPE2.5 STD (SCH40) Equal Angle L1 12x1 12x3016 A36
(36 ki)
T3 175.00-170.00 Pipe PIPE2.5 STD (SCH40) Equal Angle 12x2x3N16 A36
(36 ksi)
T4 170.00-160.00 Arbivary Shape  2.5SCH40 w/ 3SCHR0 Half DoubleEqual ~ 2L1 1£2x] 12x3/16x14 A36
Sleevs Angle (36 1i)
T5 160.00-150.00 Pipe Pipe 3.5 Std (SCH40) Double Anple 2L2x2x3/16x1/4 A3
(36 ki)
T6 150.00-140.00 Asbitrary Shape  3.5SCH40 w/ 4SCHM Hall Double Angle L2x253116x1/4 A36
leeve. (36 ksi)
T7 140.00-133.33 Ashitrary Shape 5 STD w/ 6 XH Half Sleeve Equal Angle L212x2 12x144 A36
(36 1)
TR 133.33-126.67 Arbitrary Shape 5 STD w/ 6 XH Half Sizcve Equal Angte L2 12x2 12x3/4 Ad6
(36 3si)
T 126.67-120.00 Arbiwary Shape 5 STD w/ 6 XH Half Sleeve. Equal Angle 121252 1253116 A6
{36 ksi)
T10 Pipe PIPE 6 STD (SCH40} Equai Angle L3x3x3/16 A36
1200011333 {36 ki)
Til Pipe PPE 6 5TD (SCHAD) Equal Angle L3x3x3/16 A36
1133310667 (36 3si)
Pipe PIPE 6 STD (SCHAD) Equal Angle 121252 12514 A36
1066710000 136 ki)
TI3 100.00-80.00 Arbitrary Shape. 6 STD w/ 7 XH Half Sleeve Equal Angle L3123 12314
@8is)
TI480.006000  Pipe PIPE & STD {SCH10) Equal Angle 1310253 12x1/4 A6
(36ksi)
TISEO.005000  Pipe PIFE & STD{SCH40) Equat Angle 13x355/16 A36
{36333}
TI6SO004000  Pipe PIPE R STD(SCH40) Equil Angle 13x3x5/16 Al
(55 ksi (36 ksiy
TIT 40.00-20.00 Pipe PIPE B X-STR (SCH80) A572-55 Equal Angle. Laxdx3R Al

m T Job Page
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Pltone: (919) 6616351 T-Mobile Towers
FAX: (919) 661-5350 astutts
Tower Leg Leg Leg Diagonal "Diagonal Drogoual
Efevation Tape Size Grade Tape Size Grade
7
(55 kss) {36 %s1)
T18 20.00-0.00 Pipe PIPER X-STR (SCHR0) A572-55  Equal Angle L5x5x516 Al6
(55 ksi) (36 ksi)
Tower Section Geometry (coni'd)
Tower Top Girt Top Gint Top Girt Bottom Girt Battom Girt Botiom Girt
Elevation Type Size Grade Txpe Size Gmde
T1195.00-180.00 Equal Angle L11£2x1 1253116 A6 Ecqual Angle L1125 1253116 A6
{36 ksi) (36 ksi}
Tower Section Geometry (cont'd}
Tower No. Mid Girt Mid Girt Aid Girt Hoiizomtal Horlwonal Horizontal
Elevation of Type ize Grade Tipe Size Grade
Mid
§/l Gins.
T1195.00-180.00 None Flat Bar A6 Equal Angle L11722x1 172316 A36
{36 ki) {36 ksi)
Tower Section Geometry (cont'd)
Tower Secondary Secondary Horizomial — Secondary  Inner Bracing Inner Bracng Stze  Inmer Bracing
Elevation  Hovigomal Type Size jorizonsal Tipe Grade
Grade
st
T2 180.00-175.00  Equat Angle 12x2x3/16 A6 Solid Round A6
(36 ksi) (36 ksi)
T3175.00-170.00  Equal Angle L2x2x3/i6 A6 Solid Round A6
(36 Xsi) (36 ksi)
T4 170.00-160.00 Equal Angle 122253716 A6 Solid Round A6
(36 ksi) (36 ksi)
T3 160.00-150.00  Equal Angle 12x2x3/16 A6 Solid Round A36
(36 Xsi) (36 ksiy
T6 150.00-140.00 Egual Angle 12253116 A6 Solid Round
(36 ki) (36 ksi)
IO Egual Angle L3x3x3/16 A36 Solid Round A6
12000-113.33 (36 Xsi) {36ksi)
Ti Equal Angle. L3x3x3/16 A36 Solid Round
11333-106.67 36 Jsi) {36 ksi)
TI2 Equal Angle LIs3x3/16 A36 Solid Round A36
106.67-100.00 (36 Xsi) (36 ksi)
T3 100.00-80.00 Equal Angle Liax3xl/4 A36 Solid Round A6
(36 3xi) {36 ki)
TI5 60.00-5000 Equal Angle Laxdxli4 A36 Solid Round A6
(36 Ssi) (36ksi)
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Phone: (919) 6616351 T-Mobile Towers Phone: (919) 6616351 T-Mobile Towers
FAX: (919) 661-5350 astutts FAX: (919) 661-5350 astutls
Tower Secondary Secondary Horintal — Secomdary  Inner Bracing  lnner Bractng Stze  Inner Bracing Tower Cale Cale Legs X X Simgle Girss Horiz. Sec. Inner
Elevation  Horizantal Type Size Horizomial Tipe Grde Elevation 9 ki Brace  Bmce  Diags Horiz.  Broce
Grade Single  Sofid Disgs  Diags
# Angles Rounds x X x X & x
TI650.004000  Equd Angle = A6 Solid Round 36 # . i Y Y ¥ Y ¥
(36 (36 ksi) T Yes Yes 1 ] 1 09 696 1 1
195.00-180.00 1 ) 1 096 096 1 1
) No Yes 1 1 1 1 1 05 i
180.00-175.600 1 1 1 1 i s 1
No Yes 1 109 ) 1 1 1 05 1
n 175.00-170.00 109 ) i i 1 a5 D
Tower Section Geometry (cont'd) ™ No Yes | L1 1 1 1 1 05 !
170.00-160.00 115 1 ) B 1 05 1
Tower Ginroer Guswei  Gussel Grade Adust. Factor | Adjast. . Weight Mali. - Double Angle Double Angle o R 1 e i ! h ! 2 [
Elearion Area Thickuess A Facwor Siitch Bolt Stirch Bols el 5 - | 1 ! f i ! L !
(perface} A Spacing Spacing 150.00-146.00 122 1 ) 1 1 05 1
Diagonals  Horizontals i = g i = ! ! ! ! A I
g 2 o o = 140.0-133.33 1 1 1 W - 1 1 1
0 000 0000 A6 T T 7 DN T0000 o o e | 4 { i i | & !
WEOEIReD i 13333-126.67 1 1 1 1 1 05 1
000 02500 A6 1 1 1 00000 0.0000 - - i i i h [ | 4 i
180.00:1500 @skh 126.67-120.00 1 1 1 1 1 05 1
- 200 02500 323; I i } O 00000 TI0 No Yes i 1 1 1 1 1 05 1
00170 PRl ; . —_— o 12000113.3 1 1 1 1 i 05 1
g, | E ! d 2 Lonoe T No Yes 1 098 1 1 1 1 o5 1
001504 Gors 113.33906.67 098 1 1 i 1 o5 1
s 000 02500 A36 | 1 1 Mid-Pt o.0000 - P | 7 ! b 1 i 4 A
L . dasty - T ] , e — 10667-100.00 1 i 1 1 i 1 1
aney ¥ 23 L. i & 113 No Yes 1 085 i 1 1 1 05 1
01104 - e i J —_— — 100.00-80.00 085 1 1 3 1 05 1
i 1 3 : s No Yes 1 085 1 1 1 1 03 1
L0530 Gash 80.00-60.00 0ss 1 i 1 1 0s 1
000 03750 A36 1 1 1 0.0000 0.0000 - o5 o | 1 | ' | 1 | i
13333406167 . Gemy 60.00-50.00 1 1 1 1 1 1 1
- Lo A8 1 1 00000 o Ti6 Yes Yes i 1 1 1 1 1 1 1
12667-120.00 @61 e . I H 1 ] | 1 | )
TI0 000 03750 A36 1 [ 1 00000 0.0000 . "3 % - i ! 1 h { 1 | H
120.00-113,33 B36ksi) 40.00-20.00 1 1 1 1 1 1 1
T11 000 03750 A36 i i i 0000 0.0000 & = . A q i i t i ! 7
11333-106.67 O6ksh) 20 R0 f i ] | | |
" 3 - - 0.0
106.67-100.00 000 - (3'23 kﬁsa 1 1 o 0 Note: K factors are applied to member segnient lengths, K-braces withou! inner supporting members will liave the X factorin the ows-of plane divection applied to
13 000 04375 A6 1 t i 00000 0.0000 theovernlllemgih.
100.00-80.00 63
TI4 000 04375 A36 1 i 1 00000 0.6000
80.00-60.00 Q6xsh
TI5 000 04375 A36 i 1 1 0.0000 0.0000 1 D
St ieh Tower Section Geometry (cont'd)
Ti6 000 04375 A36 i 1 0.0000 0.0000
50.00-50.00 A6k Tow Iog Diagonal Tor Gir ortom Girt MU Girt | Long Borimial | Shor Boriamtal
17 000 04375 A36 i 1 0000 0.0000 Elevation
40.00-20.00 36ksiy 1
TIR2000000 000 04375 A36 ' 1 00000 .0000 NeoVWidih U |NerWidh U |NaWidth U | Ne U | N U | N U | Na U
(ki) Deduct Deduct Dednct Widh Widih Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
i GO0 T | 0OW0 1 | 00000 1 | 080G 1 | 0000 075 [00000 1 | 0000 3
q D 195.00-180.00
Tower Section Geometry ( cont d) J 2 00000 1 | 0060 075 ) 00000 075 | 0OAOD D75 | GO 0TS | DOKD 075 [ 0000 075
180:00-175.00

T roams QOO 1 | 00000 075 00000 075 00000 075 [ 00000 075 | 00000 075 [ 00000 075

175.00-170.00]
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326 Tryon Road
Raleigh, NC 27603 Client Deslgned by Raleigh, NC 27603 Client Designed by
Plrante: {919) 6616351 T-Mobile Towers Lults Fhone: (919) 661-6351 T-Mobile Towers Tt
FAX: 919) 661-5350 asl FAX: ©19) 661-5350 estols
Tawer ieg Diagonal Tap Girt “Bottom Givt A Girt Long Horiooital | Short Horéaontal Tower Teg Leg Diagonal Top Girt Fatiom Girt “Mid Girt | Long Hortzontal| Stort Horiamial
Elevation Elevation  Connection
s E Type
Ne Wi U |NeiWidth U |Net Widih U | Net CEIR T | N U | N U BoltSize No. | BuliSize No. | Boli Size No. | BoltSize N | Bolt Size No. | Boli Size Ne. | Bolt Size No.
Deduct Deduct Deduct Width Width Width Width in in in in in in in
i in in Deduct Deduct Deduct Deduct T® Fiange 100D O | 06250 1 | 00000 0 | G000 0 | 06250 O | 00000 O | 0620 1
in in in in 13333-126.67 AN A325X A35N A3SN AN AN AN
T 00000 1 | 0.0000 0,75 | 000DD 075 | D00 075 | 00000 075 | 0.0000 0.5 | 600N 0.7 ™ Fapge 10000 R | 06250 1 [ 00000 0 | 00000 O | 06250 0 | 00000 O | 060 1
170.00-160.00 126,67-120.00 AN AN A35N AN AN AIDN AN
00000 1 | 00000 075 05000 075 | 00000 075 [ 00000 075 00000 075 |00 075 TI0 Flnge 10000 0 | DE250 1 [ 00000 D | 000D O | 06250 © | 00000 0 | 06250 1
160.00-150.00 120.00-113.33 A3SN A3SN A3BN A3SN AN ADSN A3N
00600 1 [ 06000 D75 | DAKOO 075 | 0000 075 | 00000 075 | 00000 675 | 0MKKG D75 T11 Flange  LOWO 0 | 06250 1 | 00000 O | 00000 0 | 06250 O 00000 0 | 0750 1
150.00-140.00 11333-106.67 A3SN AN AN AN A3SN A3SN A3SN
00000 1 {06000 075| 00000 075 | 060 075 | 00000 075 | 00DKD 075 | 0G0 075 Ti2 Flange  LOKO 8 | 06250 1 [ DODD 0 ) 000 O | 06250 0 | 000D O | 0630 D
180.00-133.33] 106.67-100.00 A32SN A325X AN ABSN AN A325N A3SN
3 0.0000. 1 | 0ODOD 0I5 00000 075 [ 00000 075 | 00000 075 | 00000 075 | 0M00 075 TI3 Flange 12500 3 [ 06250 2 | 00000 0 | 00000 0 | 06250 o |o0000 o0 | aese i
1333312661, 100.00-80.00 AN A325N AIBN ABSN A325N A325N A3SN
™ 00000 1 | 00000 075 00000 075 0M00 075 | 000D 075 | 00000 075 | 00000 075 Tid Flange 12500 & | D6250 2 | 00000 © [ 00000 O D650 0 | 000 0 | 070 1
126.67-120.0) §0.00-60.060 A3N AN A325N AN AN A325N ASX
0.0000 1 | 00000 075 00000 075 | 00000 075 | 00000 075 | 00000 075 [ 00000 075 Ti5 Flange 12500 0 [ 06250 2 | 00000 0 | 00000 0 | 06250 o [o00000 o | 0650 0
120.00-113.33| 60.00-50.00 A3SN A305N ADSN AN AN AN AN
I3 00000 1 [ D00OO 075 00000 075 | 000D 075 [000K0 075 | 0000 075 | 00000 075 Ti6 Fange 12500 & | 06250 2 [ 0000 O | 00000 O | 0650 0 | 0MG0 O | 06250 ©
113.33-106.67 50.00-40.00 AN AN 315N AN AN A325N A3SN
Ti2 00000 1 | 00000 075 | 000D 075 | DODKD 075 [oooee 075 | 0000 75 | 00000 075 TI7 Flange 12500 & | 06250 2 [ 00000 0 | 00000 0 0650 0 | 00000 0 | 0630 0
166.67-100.00) 40.00-20.00 AN AN AN AN A3SN AN AN
TI3 00000 1 [ 00000 075 | 060DD 075 | 00000 075 | 00000 075 | 00000 075 | 0ODO 075 TIB2000000 Flange 15000 8 | 0.6250 2 | 00000 00000 0 | 06250 0 | 00000 O | 06250 O
100.00-80.00 A% AN A32SN AN AN A325N A395N
TI4 o000 1 | 00000 075 00000 075 | 00000 035 [ 00000 b75 0000 075 [oo000 075 e
£0.00-60.00
TI5 00000 1 [ 00000 075 | 0GO0D 075 | DOOK 075 | 00000 0T5 | 00000 075 | 000K 075
60.00-50.00
i ‘2450 o 00000 1 | DODOD 075 00000 075 | 00000 075 | 00000 075 | 00000 075 | 0000 075 Feed Line/Linear Appurtenances - Entered As Round Or Flat
17 DOKD  § | 000D 075 | 00000 075 | 00000 075 [ 0000D 075 00000 075 | 00000 075
40.00-20.60 Description Face Aflow  Component  Placement Face  Latersl % &  Clear Widthor Perimeter  Weight
TIR2000-081 0.0000 1 | 00000 075 | 00000 075 ] 00000 075 | 00000 075 [ 00000 075 | 00000 075 or Shield  Type Offser Offset Per Spacing  Diameter
SIS Leg £ in (Frie FW) Row i i in pif
IDF7S0A B Yes Ar(CfA)  169.00-700 20000 435 12 12 05000 19800 082
{1-5/8 FOAM)
WGRsl B Yes Af(CfAe)  17000-800 20000 035 2 2 365000 15000 60000 240
Tower Section Geomeiry (cont'd) ] ol
e
Tower Ieg Ieg “Diagonal Top Gin Botiom Gir “Mid Girt lonanﬁamlanwﬁHmimnm’ FT-50A Yes  Ar(CfAc)  19580-700  0.0000 0 1B 6 05000 19800 082
Elevation  Connecrion (1-5/8 FOAM)
F3 Tape WGRsl B Yes Af(CPAS)  (8L00-000  0.0000 ) 2 2 360M0 15000 60000 18I
BoltSize No. | BoliSize No. | BoliSize No. | BoliSize No. | BoliSize No. | Bokt Stz Ne. | BuliSize No. 15x1.5x316
i in in in in in in s
TI Flange BOOI0 0 | 0000 O | 0.0000 0 | 06250 0 | 00000 D | 06%0 6 LDFLSDA  ©  Yes  Ar{CfA) 75501000  0.0000 [ 11 05000 06300 015
195.00-180.00 AN A3DSN AN A32SN A3N A3N (172FOAM) 06300
2 Flange 0 {0500 1 [00000 0 [00000 O [ 065 0 | 0000 0 | 065 1 WGRal € Yes Af(CfA9  16000-200  0.0000 0l 22 35000 15000 60DDD 181
180.00-175.00 AN A3N AIBN AN AIBN AN 1551553116
T3 Flange 07500 O | 05000 1 | 00000 O | 00000 O | D6250 O [ 00DKD O | D.62D ) g
175.00-170.00 AN ASX AN A35N A3N AN A3BN L0
T Flange 07500 6 | 05000 5 | 00000 O | 00000 © | 06250 0 | 00000 O | 06250 1 IDFT-50A A Yes  Ar(CfAe)  18B00-B00  0.0000 03 126 05000 19800 082
170.00-160.00 AN AN AN AN A325N A325N ANSN {1-5/BFOAM)
TS Flange 10000 0 | 05000 1 [ 00000 O | 00000 O | 06250 0 | 00K 0 | 06250 1 MEFber A Yes  Ac(CfA)  I8800-800 0000 0375 1 1 D500 04375 003
160.00-150.00 ADSN A325X AN AN AN AN AN Cable (24
6 Flarge  1ODOD 6 05000 1 [ Gooeo 0 | ooo0 O [ 06250 O | 0060 0 | 06250 ) fibers Max)
150.00-140.00 AN AN A32SN AN A32SN AIBN AN BAWGT A Yes  Ar(CAs)  JRROO-R00  0.0000 035 3 2 05000 03730 015
Fange  1ODDD O [ 06250 1 | 60000 0 [ 00000 O | 06250 0 | 00000 0 | 06250 1 WGRsl A Yes  Af(CfAc)  18000-260  0.0000 03 22 360000 15000 60000 123
140.00-133.33 AN A35X A325N AN AN AN A325N 155K
»



T Job Page tnxT Job Page
tmxTower Middlebury I-84 (CT11128E) 90f 28 nxtower Middlebury 1-84 (CT11128E) 100f 28
Tower Engineerin) Pl Dste) Tower Engineering Frojzol Tl
Profecsioaats ne TEP No. 25628_22635, Revision 14 14:38:55 11/21/14 Professiouls, e TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Road 326 Tryon Road
Ralzigh, NC 27603 Client Designed by Raleigh, NC 27603 Client Deslgned by
Phone; (919) 6616351 T-Mobile Towers Phone: (919) 6616351 T-Mobile Towers
FAX: (919) 6615350 aslutls FAX: (919) 661-5350 astulls
Description  Face Allaw  Companent . Placement Face  Laeral  #  #  Clear Widthor Perumcter  Weight Tower Tower Fare A Ar Cila Cis Weight
or  Shizld Tpe Offset Offset Per Spacing  Diameter Section Elevation iIn Face Ot Face
Leg S in {Frac FW) Row in in in pif I " " yd yid 13
e ) 17975 2.500 0.000 6.000 13182
— by 140.00-13333 A 7.663 1.667 6.000 0.000 9155
SafetyLine A Ne Ar(Leg) 195.00- 0.00 0.0000 il 1 i 03750 03750 022 B 21106 3.333 0.000 0.000 24299
£ c 11983 1667 0000 0.000
Step Pegs No Ar (Leg) 195.00 - 0.00 0.0000 o 1 1 03500 03500 049 ™ 13333-126.67 A 7.663 1.667 0000 0000
{5/ SR) T-in. B 21106 333 0.000 0:000
WI30" step < 11983 1.667 000 0.000
tep Pegs B Neo Ar (Leg) 60.00-0.00 0.0000 1] 1 1 03500 03500 D49 ™ 126.67-120.00 A 7.663 1.667 0,000 0.000
(5/8” SR) T-in. B 21306 338 0.000 0:000
W30 c 11583 1.667 0000 0.000
Step Pegs (o4 No Ar (Leg) 60.00-0.0¢ 0.0000 L] 1 I 03500 03500 049 TH 120.00-11333 A 7663 1.667 0.000 000D
(/8" SR) -in. B 21106 338 080 0.000
WA step c 11.983 1.667 0000 0000
23y ™ 113.33-106.67 A 7663 L667 0000 0.000
114"Fiber C  Yes Ar (CfAc) 152.00- 10.00 0.0000 054 3 3 05000 1.2500 038 B 21.106 331 0.000 0.000
LDF7-50A(1- C  Yes Ar (CfAe) 152,00 - 10,00 00000 02 9 9 05000 19800 082 c 11583 1.667 0.000 0.600
5187 TI2 1066710000 A 7663 1667 0000 0000
— B 21106 3333 0.000 0.000
15RHybrid B Yes  Ar(CfAe)  19500-780  0.0000 007 1 1 05000 16250 g2 € 11983 1.667 0.000 0000
DC/Fiber 1.6250 T3 100.00-80.00 A 22988 5,000 0000 24000
— B 63317 10000 0.000 0.000
Rung. B Yes Ar (CfAe) 170.00 - 5% 20000 035 1 1 05000 00001 133 [ 35950 5.000 0.000 0.000
L1.5x15x1/8 T4 B0.00-60.00 A 22988 5.000 0.000 2000
3625, B 63317 10000 0.000 0.000
8%y C 36.764 5.000 0.000 0.000
Rung. B Yes Ar (CfAe) 1R1.00 - 000 0.0000 0 1 1 05000 0.000] 129 TIS 60.00-50.00 A 11786 2.500 0.000 0.000 \
LLSxL5x1/8 B 31950 5000 0.000 0.000 |
(36"w,34") c 19.083 2500 0.000 0.000 |
Rung 4 Yes Ar (CfAe) 160.00 - 0.00 0.6000 01 1 1 05000 0.000]1 105 TI6 50.00-40.06 A 11.786 2.500 0.000 0000
12xL5x1/R B 31950 5.600 0.000 4.000 |
(357w, 48") (4 19083 2500 0.000 0.000
Rung A Yes  Ar(CfAD  18000-200  0.0000 03 11 0500 00001 129 T 40,00-2000 A 23571 5.000 0.000 0.000
LL5x1.551/8 B 63,900 10:000 0.000 0000
Q6"w, 34" 5 38367 5.000 0.000 0.000
N8 20.00-0.00 A 14859 4500 0,000 0:000
B 42.162 8.000 0.000 0.000
c 19.667 5000 2000 0.000
Feed Line/Linear Appurtenances Section Areas
s oo T —" - — 7y o Feed Line/Linear Appurtenances Section Areas - With Ice
Section Elevation In Face Ot Face
i ya 7 7 7 I Tower Tower Face e Arx Ar CaAy Cahv Weight
T 950015000 x TR B.0m 0.000 5,000 197 Seciion Elevation or  Thickness I Face Ou Face
B 17788 0250 2000 0000 23862 Jt Leg i b b P 2 th
c 8.000 0,000 0.000 0000 000 TI T95.00-150.00 A 0921 11.083 8850 0.000 0.000 35857
= 180.00-175.00 A 5347 1250 0.000 0.000 7316 B 14.805 3955 0,000 0.000 77985
B 5919 1.250 0,000 0000 0247 i .00 0.000 1000 0000
c o000 00m 0.000 0.000 000 7 1R0.00-175.00 A noig 6.055 7.801 0.000 0.000
B 175.00-170.00 A 5747 1250 0.000 4000 7316 B 5.628 7436 0.00¢ G000
B 5529 1.25 0000 0000 0247 < 0.000 0000 0000 00,
c 2000 n.om 0000 0.000 000 ™ 1750017000 A 0915 6.039 7798 0.000 0000
™ 170.00-160.00 A 1494 2,500 0,000 0.000 14632 iH] 5.615 7433 0.000 0.000
B 29.679 5.000 0.000 0000 35464 & 0.000 0000 000 o000
c 0000 0.000 0000 0.000 0.00 T+ 170.00-160.00 A 0.910 12029 15584 4000 0.000
ksl 160.00-150.00 A 11494 2.5 0.000 0.600 14632 B 15356 39837 €000 0.000
B 31659 5.000 0,000 0,600 36448 c oo 0.000 0.000 0.000
c 3595 3500 0.000 0000 6370 ™ 160.00-150.00 A 0.903 11.961 15569 0.000 0.000
T 150.00-140.00 A 11494 2.500 0.000 0000 14632 B 15793 42080 0000 0.000
B 31659 5.000 8.000 0000 36448 c 2645 8397 o000 000




t T Job Page
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Tower Engineering Erolegt oy
P TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Pharie: (919) 661-6351 " il
g c{] ey T-Mobile Towers astults
Tower Tower Face dee Ay Ar [N Cay Weight
Section Elevation or Thickness In Face Out Face
ft Leg i i i 2 2 ih
T 150.00-140.00 A NEI6 11.889 15553 D000 0.000 52213
B 15.709 42048 0.000 0.000 1164.13
c 717 23941 0.000 0.000 489.07
vl 140.00-133.33 A 0.889 7R84 10339 0.000 0.000 34642
B 0424 2803 0.000 0.000 773.03
c 4759 15951 0.000 0.000 32442
TS 133.33-126 67 A 0.884 7.848 10351 0.000 0.000 34502
B 10382 27997 0.000 0.000 77047
c 4742 15.943 0.000 0.000 32305
™ 126.67-120.00 A 0.R7% 7.811 10343 0000 0.000 34356
B 10339 2798} 0000 0000 T67.80
c 413 15935 0.000 0.000 32163
Tio 120.00-113.33 A DAR73 7712 10335 0.000 0.000 34203
B 10293 27964 0,000 0.000 76500
a 4704 15926 0.000 0.000 32013
Tit 113.33-106.67 A 0867 1731 10325 0000 0008 34043
B 10246 27945 DAY 0000 762.06
c 4,683 15917 0.000 8000 31857
Ti2 106.67-100.00 A DR60 7.688 10316 0.000 0.000 33875
B 10.195 27926 0.000 0000 75897
C 4.661 15908 0000 0.000 31692
TI3 106.00-80:00 A 0.846 2782 0885 0.000 0800 100529
B 302356 83.653 0.000 0000 235673
c 13843 47.660 0.000 0.000 940.00
Ti4 80.00-60.00 A 0.821 2271 T3 f000 0.000 986.01
B 20670 83430 0000 0.000 2221.1)
C 16526 47548 0000 0.000 945.88
TIS 60.00-50.00 A 0797 12526 15335 0.000 0.000 48415
B 16.182 41611 0000 0.000 111015
- L7714 23722 0000 0.000 483.19
Ti6 50.00-40.00 A 0778 12305 15292 0.000 000 ATT05
B 15929 41.526 0500 0.000 109646
[+ 11.584 231680 0.000 0.000 47517
7 40.00-20.00 A 0750 23946 30458 0.000 0000 933.10
B 31100 82800 0,000 0.000 215225
c 22600 47233 0.000 0000 92657
Ti8 20.00-0.00 A 0750 18.834 20775 0.000 0.000 63941
B 24217 56320 0.000 0.000 147278
C 15.633 27.783 0.000 0000 5R3.34
Feed Line Shielding
Sermw Elevanon Face Ax Ar Ar Ar
Ice Jee
3 # 7 g #
1 195.00-186.00 A 0355 3060 0363 0.660
B 0.697 5381 0714 1056
- 0000 D000 0.000 0.000
” 180.00-175.00 A 0.000 1.661 Q.81 1462
B D000 1556 0.802 1370
c 0,000 0.000 0.000 0.000
hel 175.00-170.00 A 0.000 1560 0912 L705
B 0.000 1462 0937 1.598
C 0.000 0.000 0000 0.000
T4 170.00-16D.00 A D.00D 2904 1394 2.602
B 0.000 6250 3548 5.600
[ 000 0000 0.000 0.000

tn T Job Page
xLower Middlebury -84 (CT41128E) 20f28
Tower Engineering PLolet - Uil
Proféscionalsins, TEP No. 25628 22635, Revision 14 14:38:55 11/21/14
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 661-6351 T-Mobile Towers
FAX: (919) 661-5350 asluits
Secrion Elevanon Face Ar Ar Ar
Ice
] # £~ £
T 160.00-150.00 A 0.000 2704 1.609 2.995
B 0.000 6.106 4333 6.762
c 0.000 0.733 1448
T6 150.00-140.00 A 0.000 2566 1544 2.865
B 0.000 5.800 4.157 6.475
] 0.000 3316 2361 3702
™ 140.00-133.33 A o000 0.965 0733 1.356
B 0.000 2.182 1972 3.067
c 8.000 1120 1754
™ 133.33-126.67 A 0.000 0.926 0709 1309
B 0.000 2097 1509 2.964
C 0.006 1084 1.695
™ 126.67-120.00 A 0.006 0.690 12N
B 0.00¢ 2024 1857 2.880
c 0.000 1055 1.647
TIO 12000-11333 A 0.000 Lldd 2102
B 0.000 271 3019 4767
c 0.000 5t 1749 2726
™ 11333-106.67 A 0.000 i 1128 2.068
B 0.000 2mt 3.037 4.693
c 0.000 1724 2.684
T2 H6.67-100.00 A 0.000 0984 1.801
B 0.000 2.655 2.651 4.090
c 0.000 1505 2.339
T3 100.00-80.00 A 0.000 3366 3.661 6.65R
B 0.000 7659 9.859 15152
c 0.000 4381 5.599 8.666
Tid RO.00-60.00 A 0.000 ol 2.580 4.643
B D000 4974 6.947 10,604
[o4 0000 2978 4.023 6.348
Ti5 60.00-50.00 A 0.000 1236 2.202
B 0.000 3328 5.047
c 0000 1938 3.059
Tié 50.00-40.00 A 0.000 & 1223 2062
B 0.000 2343 3293 4.969
c .00 v 1918 3.010
TI7 40:00-2000 A 0.000 1330 2030 3.546
B 0.000 3068 5466 8182
c 0.000 . 1184 4.952
TI8 20.00-0.00 A D000 0.884 1628 2.948
B 0.000 2055 4482 6.849
C 0.000 2178 3.606
Feed Line Center of Pressure
drime Elevanon CPx CPy CPy CPy
Ice Ice
i in in in i
T 195.00-180.00 27592 4710 1.3082 -3.1195
bl 180.00-175.00 1.8618 654692 11822 47670
pel 175.00-170.00 1.9064 66497 12397 -5.0221
T$ 170.00-160.00 2.1477 ~11.9831 1.5617 -9.1737
15 160.00-150.00 17880 -11.0584 1.2527 -83640
T6 150,00-140.00 0.7850 79284 D.7086 -6.8424
kol 140,00-133.33 (L8904 -8.5689 0.8924 -82847
T8 13333 .67 0.9914 92604 0.9880 -8.9534
™ 126.67-120.00 1.0889 10795 -95928
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Tower Engineering Froject [Pete
P esionah Do TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Road
Raeigh, NC 27603 Thent Designed by
Phone: (919) 661-6351 T-Mabile Towers 4
FAX: (919) 661-5350 aslulls
Section Flevation F; P
Jee
B n in
TIO 120.00-11333 -9.1519 0.9756
I 11333-106.67 96422 10429
T2 106.67-100.00 -105611 11474
3 100.00-60.60 102030 L1618
T4 30006000 123167 15079
ns 60.00-50.00 130532 16024
TI6 50.00-40.00 -13.6776 3.6927
7 40002000 154516 19846
Ti8 20.00-0.00 -12.6720 2.0825
Discrete Tower Loads
Description. Face Offset fsers  Azimuth Placement CoAy CaAy Weight
or Type Horz  Adjustment Front Side
Leg Lateral
Vet
# = £ £ Y 4
f
#
1.75" Dia x 5-fi Pipe C From Leg 225 -30.0000 7550 No Jee 0.88 0.88 1200
000 inke 132 132 19.06
000 "l 163 163 2951
e 228 225 5118
4" Iee 368 368 17186
aPsons C FromLeg 4350 30,0000 7550 No ice 0.10 0.0 450
0.00 12 Jee 015 015 229
075 Tle 02 022 489
2" ke 038 038 13.15
#Ice 0.83 083 46.16
asos
oo
Sccor Mount [SMS02-3] € Nonc 0.0000 15200 302 167300
4736 2%
61.70 271476
9038 387630
14774 607950
APXVSPP18-C-A20 w/ A From Leg 5.00 0.0000 15200 671 7890
Mount Pipe 00 7.66 14431
000 Bde 747
020 390.34
1398 81284
APXVSFP18-C-A20 w/ B From Leg. 5.00 0.0000 15200 6.71 7890
Mouns Pipe 000 766 1443l
.00 849 21747
020 39034
1398 872.84
APXVSPPISC-A20w/  C  Fomleg 500 00000 15200 671 7890
Moun Pips 000 766 14431
000 849 21747
1030 39034
1398 R72.84
SWMHZOXSOWRRH A Fromleg 500 00000 15200 207 5300
000 227 .19
0.00 248 9539
293 156.61
393 EIEATE

mxTower | i
ow, Middiebury 1-84 (CT11128E) 140f28
Pl Project Date
Tower Engineerin, "
Professionals, Tne. TEP No. 25626_22635, Revision 14 14:38:55 11/21/14
326 Tryon Road
Raleigh, NC 27603 Cilent Designed by
Plione: (919) 661-6351 T-Mobile Towers
FAX: (919) 661-5350 astutts
Descrption Face Offer Offsers:  Aziuth Placement Cahy Cods Weight
or Type Horz  Adjestment Front Side
Leg Lateral
Vert
5 . & I ” »
%
yi
RDOMHZ 1X50W RRH B FromLeg 500 0.0000 15200 249 207 53.00
000 271 227 7419
000 293 248 9839
341 293 156.61
446 393 777
ROOMHZ 2X50W RRH [ FromLeg 5600 0.0000 152.00 249 207 53.00
0.0 27 227 74.19
0,00 293 248 9839
34 29 156.61
446 393 31137
1900MHz 2X40W RRH A FromLeg 500 0.0000 152.00 an 261 5950
.00 295 284 8262
n.oo 320 309 10898
3in 361 17217
4.86 474 34591
1900MHz 2X40W RRH B FromLeg. 500 0.0000 152.00 m 261 5950
0.0 295 284 82,62
o 320 310 10898
n 361 17217
486 474 34591
1900MHz 2X40W RRH c From Leg 500 0.0000 13200 271 261 59.50
000 295 284 262
000 az0 309 10898
i 361 1217
486 474 34591
{2) DB980HSST2E-M w/ A FromLeg 5.00 0.0000 152.00 404 3.62 3n40
Pipe 0.00 450 448 6641
0.00 495 522 108.76
587 6.74 21574
ROS 10.00 54944
(2) DBY9&DHEST2E-M w/ B From Leg. 5.00 0.0000 152.00 404 362 3040
i 000 458 448 6641
0.00 495 522 108.76
387 6.74 21574
i 805 1000 54944
(2) DB980H65T2E-M w/ c FromLeg 500 00500 152.00 404 362 3040
Mount Pipe 000 430 448 6541
a00 495 in 108.76
587 6.74 21574
RDS 10.00 54944
DBY98DHIOT2E-M w/ Mount A From Leg 5.00 00000 152600 404 362 3040
Pipe. a.00 450 448 6641
000 495 52 108.76
587 674 215.74
805 1000 54944
DBIROHIDT2E-M w/ Mount B From Leg 300 0.0000 152.00 404 362 3040
Pipe 0.00 450 448 6641
0.00 495 522 108.76
587 674 21574
805 1000 54944
DBYROHINTIE-M w/ Mount [+ FromLeg 5.00 €.0000 152.00 4.M 362 3040
Pipe 0.00 450 448 6641
0.0 495 3n 10876
587 6.74 21574
805 1000 54944
None 00000 16900 Nole 2056 3156 139540

(3) Sector Mounts 1698~ ©
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ower Middlebury I-84 {CT11128E) 150f28
a % Project Date
Tower Engineeriny
meminf,'m ! TEP No. 25628_p2635, Revision 14 14:38:55 11/21/14
326 Tryon
Raleigh, NC 27603 Client Deslgned by
Phone: (919) 661-6351 T-Mobile Towers
FAY: 919) 661-5350 astutls
Descriptian Face  Ofwm  Offwis  Awomth  Flacement Tty Chn Weigh
or Type Horz  Adjustment Front Side
Leg Lateral
ert
* g at ## E #
A
Y]
12 ke 2977 2977 T140.10
e 3798 3798 28RS0
2"Iee 5440 5440 437420
L RI2 R4 73530
(2} BXA-70063/6CF w/ A From Leg. 5.00 DA 169.00 No ke 15 5.8 3890
Mour Pipe 000 ke 820 611 9539
0.00 1" ke RAR5 692 13937
2 997 859 31307
4 les 1234 1213 75405
QIDBRMGESZAXY B Fromles 500 0.0000 16900 Noke 53 SA0 4000
wiMourt Pige 000 ke 607 649 8998
D00 Plee 665 730 148.78
2"Iee 183 896 28822
4 ke 10.34 1249 688.80
(IDBSHMGESZAXY € FomLeg 500 00000 16900 Noke 538 sS40 ABOO
wiMount Pipe 000 17 ke 607 649 8998
0.00 Plee 6.65 730 14878
e 783 896 28822
s 1034 1249 6RRS0
MG D3-R00TO w/ Mount A From Leg 5.00 0.0000 169.00 No ke 357 342 3728
Pipe 000 2ke 398 FECO T
000 ke 439 4TR 0944
2" ke 533 6.16 2030
4 Tee 734 9.18 51996
MGDISKTOw Mot B FromLeg 500 00000 16900 Noke 357 34 a1
Pipe 000 ke 398 32 69l
000 1Rke 439 478 10944
2lee 533 6.16 21030
Ple 734 918 51996
MGDISO00TO WMoun € Fromleg 500 00000 16900 Noke 357 2
Pipe e 12" Iee 398 432 68.91
000 e 439 478 10044
2 ee 533 616 21030
4" lee 734 918 51996
BXA-TO0RV6CF w/ Mount A From Leg. 3.00 00000 169.00 No ke 7.0 554 4290
Pipe 000 17ke 824 648 10079
000 1"lee 83 730 16625
ee 992 899 3117
4 lee 12.28 1256 77161
DBRMEFGSZAXY wiMours B FromLeg 500 00000 16000 Noke 727 752 50.00
Pipe ono 172" Iee TR8 901 1L
0.00 1"Iee 848 991 187.6]
i 73 872 1181 36724
4le 1233 IS9R  RGI2S
DBS4FSSZAXY wMout € FromLeg 500 00000 16900 Noke 727 78 5000
Pipe 000 12" e 788 9.01 11110
000 Tl 848 991 1876)
ke 9.72 1181 36724
4" ke 1233 1598 86725
(2) FDIRGOO4 A From Leg. 5.00 0.0000 169.00 No ke 037 0.08 310
000 ke 045 014 540
0.00 1"Tee 054 0z 879
ke 075 03¢ 196)
4" Tee 128 0 6287
(2)FDIR6004 B From Leg 5.00 0.0000 169.00 No ks 037 008 310
0.00 W2 Tee 045 0.4 540
000 ke 054 020 179
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Tower Engineering Ll Date
Professionals, Tne, TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Pheme: {919) 661-6351 T-Mobile Towers astutis
FAX: (919) 661-5350
Description Face  Offvr  Ofers  Agamath  Placement Cafn Cry Weight
or Type Horz  Adjusment Front Side
Leg Lateral
Ven
£ ° ; b * L4
5
£
The 075 03¢ 19,61
e 128 074 6287
(2YEDIRG0DS ¢ Fomieg 500 0.0000 16900 Noke 037 008 110
060 12" ke D45 0,14 540
000 1"l 05¢ 820 879
e 075 034 19.6%
4"e 128 074 6287
e
prons
(3) SectorMownts 193t € Nane 0.0000 188.00 2156 256 139540
2977 277 24010
3798 3798 3RR4R0
5440 5440 43420
R7.24 §724 735300
(2)777000 w/ Moust Pipe A FromLeg 500 -30.0000 18800 622 435 5690
000 677 520 10542
300 730 592 16042
838 741 29310
1069 076 67983
Q777000 w/ Mouni Pipe B FomLeg 500 -30.0000 1R800 622 435 5690
000 677 520 10542
300 730 592 16042
838 741 293,10
1069 W16 671983
(2777000 w/ Mount Pipe € FromLeg 500  -30.0000 18800 622 435 5690
0.00 677 520 10542
300 730 592 16042
238 741 193,30
1069 076 679.83
P6S-J7XLHRR wiMount A Fromleg 500 -300000 188.00 1130 894 91.85
Pipe 000 1242 W45 17761
300 1315 199 2725
1464 W31 49846
1791 1904 112560
P6S-ITXLHRRwiMount B Fromleg 500 -30.0000 188.00 1170 294 91.85
Pipe 000 1242 1045 17761
00 1315 99 27335
1464 1431 49846
1791 154 119560
P65-I7XLHRRw/Mount  C  FromLeg 500 -30.0000 188.00 1170 294 91.85
Pipe 000 1242 1045 177561
300 1315 1198 27325
1464 1431 49846
i 1791 1944 113560
(DLGPI3519 A Fomleg 500 -30.0000 188.00 035 033 RO
000 044 047 1297
300 055 063 1968
078 101 3983
137 20 19.63
(2)LGP13519 B Fomlee 500 -30.0000 188.00 038 033 B0
000 e 047 1297
3 055 063 19.68
078 108 3983
137 201 11963
(2ILGP13519 C  Fomleg 500 30000 188.00 035 033 R4
000 [ 047 1297
300 055 063 1968
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e Project Date
Tower Engineerin,
Professionals, Tne. TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Road
Rateigh, NC 27603 Cliont Designed by
Phune: (919) 661-6351 T-Mobile Towers
FAX: (919} 661-5350 aslulls
Description Face Offset Offsets: Azimuth Placement Caly Cy Weight
or e Horz Adjustment Front Side
Leg Lateral
Vert
f ° S ” 1
#
#
2"ke 07e m 3983
4" Iee 137 20 119.63
(2)LGP21401 A From Leg 5.00 -30.0000 188.00 No ke .00 036 0.00
0.00 112" Tee 0.0 048 2126
3.00 1"Iee 0.0 0.60 n32
2"Ice 0% 087 5489
4" fee 0.00 152 13529
(2)LGP214D0] B From Leg 5.00 =30.0000 188.00 No Jee 000 836 10.00
0.0 12" Iee 0 048 2126
300 1"Iee 000 060 n32
2" Iee 0.0¢ 087 54.89
4" Iee 060 152 13529
(LGP21401 [~ From Leg 500 -30.0000 1RB.O0 No ice 0.00 036 1000
000 17" ke 0.00 048 2126
3.00 1"ke .00 060 3032
2'Iee o0 087 5489
4" Tee 0.00 152 13529
(2)RRUS-11 A FromLeg 5.00 -30.0000 1B8.00 No ke 294 125 5500
000 142" fee 347 141 7432
3.00 1" Jee 341 159 9656
2"Ice 391 1.96 15056
4" lee 502 282 a2
(2) RRUS-11 B From Leg 500 =30.0000 18R.00 No Iee 294 125 55.00
0.00 172" Iee 317 141 7432
3.00 1" jee 341 1.5% 96.56
2'fee 391 1.96 150.56
4" ke 502 282 30212
(2) RRUS-11 C FromLeg 500 -30.0000 188.00 No Iee 294 125 55.00
0.00 172" lee 7 141 7432
300 lee 34 159 96.56
2o 3% 196 15056
4" Ice 302 282 30212
DXC6-48-60-18-8F A Trom Leg 500 -30.0000 188.00 No Jee 127 127 2000
000 12" Iee 146 146 3502
3w 1"Iee 166 1.66 5257
2"Iee 209 209 9509
4" ee 3a0 i 21490
Sector Mourt [SM 802-3] L None 0.0000 195.00 No Ice 2441 2441 930.00
2"kee 3139 3139 1362.00
1"lee 3837 3837 1794.00
2" ke 5233 5233 2658.00
4" Iee 8025 8025 43R6.00
'HSS Top Mount c None D.ODDD 195.00 No ke B8 808 32890
12" ke 9.70 9.70 41520
big - 1132 13z 50150
iee 1456 14.56 674.10
A Jee 2504 2104 101930
LNX-6515DS-VIM w/ A From Leg 300 250000 193.00 No fee 1121 936 7535
Mount Pipe 000 12" e 1183 10.68 15869
0.00 e 1245 nn 25157
2"ke 1374 1382 46957
4" Jee 16.75 1822 106851
LNX-6515DS-VIM w/ B From Leg 300 25.0000 193.00 No ke 1121 236 7535
Mount Pipe 0.00 12" Tee 11.83 10.68 158.69
0.00 1"Jee 1245 nmn 25157
P lee 13.74 1382 46957
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s Project Date
Tower Engineering
Prafesitonats 1o TEP No. 25628_22635, Revi 14:38:55 11/21/14
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phane: (919) 661-6351 T-Mobile Towers
FAX: {919) 6615350 astutts
“Description. Face  Offset Offets:  Azimulh Placement Caha Cus Weight
or Tipe Horz  Adjustment Fromt Side
Leg Lateral
Vert
P a A ” " h
7
Y]
1675 106851
LNX-6515DS-VIM w/ c From Leg 3.00 25,0000 193.00 1121 7535
‘Moust Pipe 0.00 11.83 158.69
DO 1245 25157
1374 46957
1635 106851
APXI6DWV-16DWVS-A A From Leg 3.00 25.0000 195.00 707 4000
0.0 752 7365
000 798 13147
892 20247
1091 45140
APXI6DWV-16DWVS-A B From Leg. 300 25.0000 195.00 707 40.70
000 752 7365
.00 798 11147
892 20247
1091 45140
APX16DWV-16DWVS-A [+ FromLeg 300 250000 195.00 707 4070
0.00 752 7365
o.0n TIR 11147
852 20247
1091 451.40
(}KRY 11271 A From Leg 300 25.0000 195.00 073 1807
0.00 0.87 2697
0.00 103 RN
137 6933
220 18058
KRY 11271 B FromLeg n 250000 19500 073 1807
00 087 2697
060 103 3822
137 6933
220 18058
()KRY 11271 c FromLeg am 25.0000 195.00 073 IROT
0.00 087 2697
0.00 103 3822
137 6933
220 18058
o
peoss
ooy
ressn
Load Combinations
“Conth, Descrption
Dead Only

e wn ¥

Deadt Wind 0 deg - No Joo

Deact Wind 30 deg - No Joe
Deadt Wind 60 deg - No Jee
Dead+Wind 90 deg - No ke
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Tower Engineering Pralesl [Bale
Professionals, Tnc. TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Roud
Raleigh, NC 27603 Cilent Designed by
Phone: (919) 661-6351 T-Mobile Towers
FAX: 919) 661-5350 astutls
Camb, “Description
No.
[] Dead+ Wind 120 deg - No Iee.
7 DeadtWind 150 deg - No Ice
8 Dead+ Wind 180 deg - Na Iee.
9 Dead+ Wind 210 deg - Nolce.
10 DeadtWind 240 deg - No Tee
11 Deud+Wind 270 deg - No Iee
12 Deadt Wind 300 deg -~ No Iee
13 Dead+Wind 330 deg- No Iee
14 Desdiice+Temp
15 Deadt Wind 0 deg+Ice+ Temp
16 Deadt Wind 30 degilee+ Temp
17 Deads Wind 60 deg#lce+ Temp
18 Dead+Wind 90 deglee+Temp
19 Dead+Wind 120 deg+fcet Temp
20 Dead+Wind 150 deg+lce+ Temp
2 Dead+ Wind 180 deg+lce+ Temp
22 Dead+Wind 210 deg+loct Temp
23 Dead+Wind 240 deg+ketTemp
24 i+ Wind 270 deg+lce+ Temp
25 DeadtWind 300 dogtlec+Temp
26 DeadtWind 330 degloe+ Temp
27 Dear+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
a Dead+ Wind 90 deg - Service
31 Dead+ Wind 120 deg - Sexvice
32 Dead+ Wind 150 deg - Sexvice
33 Dead+Wind 180 deg - Service
34 DeadtWind 210 deg - Service
35 Dead+ Wind 240 deg - Service
36 Dead+ Wind 270 degs - Savice
37 Deads Wind 300 deg - Service
38 Dend+Wind 330 deg - Service
Maximum Tower Deflections - Service Wind
Section Elevation Horz Gov. Tilt Twist
No. Deflection Load
il i Cormh. " £
Tl 195- 180 8541 27 0.4989 0.0826
T2 180-175 6913 27 04616 0.0445
T3 175- 170 6433 27 04322 0.0412
T4 170 - 160 599 27 D.4005 0.0391
T5 160 - 150 5185 27 0.3626 0.0363
Té 150- 140 4472 27 03108 0.0336
byl 140-133333 3848 27 0.2748 0.0308
T8 133333 - 126.667 3464 27 0.2623 0.0285
™ 126.667 - 120 3097 27 0.2494 0.0262
TI0 120-113333 2745 27 0.2362 0.0234
™ 113333 - 106.667 2419 27 0.2156 0.0211
Ti2 106,667 - 100 2121 27 0.1947 0.0188
TI3 100- 30 1.854 27 0.1737 0.0167
Ti4 80 -60 L166 27 0.1420 0.0123
Ti5 60-50 0.629 27 0.0991 0.0079
T 50-40 0429 7 0.0776 0.0063
Ti7 40-20 0275 27 0.0562 0.0043
Ti8 20-0 0.078 2 0.0280 0.0021
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Project Date
TEP No. 25628_22835, Revision 14 14:38:55 11/21/14
Glient Designed by
T-Mobile Towers astutls

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gor., Deflection Tilt Twist Radins of
Load Curvamre
Comb. - -
195.00 Sector Mount [SM 802-3] 27 04989 00826 22285
193.00 INX-6515DS-VIM w/ Mount Pipe -} 04963 00757 22285
18R.00 (3) Sector Mounts 191-ft - 0.4881 0.0595 15918
169.00 (3) Sector Mounts 169-ft 27 0.3955 00387 13663
15200 Sector Mount [SM 502-3] 27 03212 00342 12597
75.50 1.75" DinxS-ﬁPiE 27 0.1340 0.0113 32190
Maximum Tower Deflections - Design Wind
Section Elevation Hore. Gov. Tilt Twist
Deflection Load
in Comnb. r -
T1 195 - 180 24451 2 1.4268 0.2251
2 180-175 19.801 2 L3207 0.1287
px} 175-170 18427 2 1.2368 0.1191
T4 170 - 160 17177 B 1.1462 01129
T5 160 - 150 14857 B 10379 0.1049
T6 150 - 140 12.816 B 0.8896 0.0971
byl 140-133333 11027 2 0.7867 0.0889
TR 133333 - 126,667 9.928 2 0.7510 0.0824
™ 126,667 - 126 /R77 | 3 0.7139 0.0758
TI0 120-113.333 7.869 2 0.6764 0.0677
e 113.333 - 106.667 6.935 i 0.6174 0.0609
T2 106.667 - 100 6.080 2 05575 0.0543
Ti3 100- 80 5315 2 04972 0.04R3
Ti4 80 -60 3345 ] 0.4065 0.0356
Ti5 €0-50 1.806 [3 D.2838 0.0230
Ti6 50-40 1231 I3 0.2224 0.0176
TI7 40-20 0.789 '3 01611 0.0125
TI8 20-0 0.226 a 0.0803 0.0060
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radins of
Load Curvamre
fr Comb. int » i y i
195.00 Sector Mount [SM 802-3] 2 24451 14268 0.2251 7948
193.00 INX-6515D5-VTM w/ Mount Pipe 2 23.809 14195 0.2076 7948
18B.00 (3) Sector Mounts 191-ft 2 22219 1.3963 0.1665 5617
169.00 (3) Sector Mounts 169-ft 2 16936 1.1318 @120 5487
152.00 Sector Mount [SM 502-3] 2 13.201 0.9194 00987 4411
7530 1.75" Dia x 5-fi Pipe. 2 2.959 (L3837 0.032R 11259
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Tower Engineering g’ -
Professionals, Tne TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Road
Raleigh, NC 27603 Cllent Designed by
Phone: (919) 661-6351 T-Mobile Towers astulls
FAX: (919) 661-5350
Bolt Design Data
Section Elevation Component: Balt Bolt Size  Number  Maximum  Allowable Ratio Allowohle Criteria
No. Tape Grude o Loodper  Load Load Ratio
£ in Bolts Bolt ih “Allowable
']
Tt 195 Leg A325N 07500 4 442939 1943860 [3] 1333 Bolt Tensien
T 180 Dizgonul A3BN 05000 1 2904.55 312656 0.929 1333 Member Dlack
Shear
Secos 'y AN 06250 1 574.38 455391 0126 1333 Member Block
Horizontal Shear
nB 75 Diagonal A35X 05000 1 282587 407813 0.693 1333 MemberBearing
Secondary AN 06250 1 T17.64 455391 0.158 1333 Member Block
Horizontal Shear
™ 170 Leg AN 07500 13 RYORGT 19438.20 0438 1333 Bolt Tension
Diagenal ASN  0.5000 1 4309.82 543750 0.793 1333 Gusset Bearing
econdary A325N  0.6250 1 1038.84 455391 0.228 1333 Member Block
Horizonial Shear
- 160 Diagopal ASX 05000 1 4976.05 543750 0.915 1333 Gussel Bearing
Secondary A3SN 06250 1 1368.10 455391 0.300 1333 ‘Member Block
Horizontal Shear
T6 150 Leg A3IN 10000 6 1302060 3455740 0435 1333 Bolt Tension
Diagonal A3I5N 05000 1 5749.59 5437.50 1.057 1333 Gusset Bearing.
Secondary AN 06250 1 175909 455391 0.386 133 Member Block
Horizontal
byl Diagonal A3I5X 06250 1 GO9R.00 RI156.25 0.748 1333 MemberBeoring
bt 133333 Diagonal AISX D6250 1 624331 8156.25 0765 1333 Member Bearing
ky 126,667 Leg A3BN 10000 8 1563400 3455750 0.452 1333 Holt Tension
Diagonal A3BN 06250 1 6103.90 5097.66 1197 §1333  Member Bearing
TIO 120 Diagonal AN 06250 i 627868 5097.66 1232 1333 Member Bewing
Secondary AN 06250 1 2626.78 5097.66 0.515 1332 Member Bearing
Horizontal
™ 113333 Diagonal AIBN 06250 1 632254 5097.66 1.240 1333 Member Bearing
Secondary AIBN 07500 1 2839.18 6117.19 0464 1333  Member Bewing
Herizontal
T2 106.667 Leg AN 10660 R 1949400  34557.10 0.564 1333 Bolt Tension
Diagonal A3BX 0.6250 1 652001 R156.25 0.799 1333 Member Bearing
I3 100 Leg AN 12500 8 2320430 5399610 0.430 1333 Bolt Tension
Diagonal A35N  0.6250 2 365240 2 0.567 1333 Bolt Shear
Sccondory AN 0.6250 1 364971 644272 0.566 1333 Bolt Shear
Horizontal
T4 80 Leg AN 12500 8 2676060  53996.10 049 1333 Bolt Tension
Dizgonal A325N  0.6250 2 3R65.62 644272 0.600 1333 Bolt Shear
Ti5 60 Diagonal A3N 0.6250 2 474136 D.736 1333 Bolt Shear
Ti6 50 Leg A3I5N 12500 8 2974040 0.551 1333 Bolt Tension
Diagonal A325N  0.625D 2 4753.45 0738 1333 Boli Skear
7 40 Leg A325N 12500 8 3305210 0.612 1333 Bolt Tension
Diagonal A32SN 0.6250 2 4776.56 0.741 1333 Bolt Shear
TIR 20 Lez A36 15000 8 36970.80 1.093 1333 Boli Teasicn
Diagonal AN D.6250 2 5333.56 644272 0828 1333 Bolt Shear

Compression Checks

Leg Design Data (Compression)
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Tower Engineering Rrgiect b
Prafatial, Tnc TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
, Inc.
326 Tryor Read
Raleigh, NC 27603 Client Designed by
Pione: (919) 661-6351 T-Mobile Towers H
FAX: (919) 661-5350 astutls
Section Elevation Size [X L, Kb Fa A Aaal Altaw. Rauo
No. r E P
ft f ¥ i in? 13 I
vl 195-180 PIPE 2.5 5TD (SCH40) 15.00 335 474 26833100 17072 -2990870  45R10.40 0.653
EK=1.00
n 180-175 PIPE 2.5 STD (SCH 40) sm 267 338 29103699 17072 -3312040 49687.00 0.667
K=1.00
B 175-170 PIPE 2.5 STD (SCH 40) 3m 265 335 29141699 L7072 4138100 49751.90 0.832
K=1.00
™ 170-160 2.55CH40 w/ 3SCHRO Half w62 262 342 19124000 32120 -59902.60 61426.70 0575
ceve
T 160150 Pipe 3.5 Std (SCH4M) 10.02 2.60 30584.000 26795 -7888R.60  R1951.J0 0963
TS 150 140 3.55CHA0 w/ 4SCH46 Half 102 259 27883500 42666 -101435.00 11897600  0.853
ceve
T? 340-133333 5 STD w/ 6 XH Half Sleeve 668 6.68 23299900 85023 -113873.00 19R10300  (.575
T 133333 - 5 5TD wi 6 XH Half Sleeve 6.68 6.68 23299900 85023 -127TM6.00 19810300 0642
126.667
™ 126.667-120 5 STD w/6 XH Half Sleeve 6.68 6.68 23299900 R5023 14019300 19810300 0708
TI0 120-113333 PIPE 6 STD (SCH4D) 6.68 345 31206400 55858 -151468.00 17431500 0869
T 113333 - PIPE 6 STD (SCH40) 668 34 31211000 55858 -163716.08 17433700 0939
106,667
T2 106.667 - 100 PIPE 6 STD (SCH40) 6.68 344 31215100 55858 -175173.00 17436000 1005
T3 100 - 80 6 STD w/ 7 XH Half Sleeve 2003 342 23952699 11.IR00 -2HNS3.00 267731.00 D.JRG
Ti4 80- 6D PIPE8 STD (SCH40} 2003 668 30055500 83993 -243R76.00 25244300 D966
TI5 60-50 PPE 8 STD (SCH40} 1002 516 30878199 83993 -256091.00 25935300 09R7
TIé 50-40 PIPE 8 STD (SCH40} 002 516 2!:1 30882900 R3993  -272419.00 259393.00 1050
K=1.00
7 40-20 PIPE & X-STR (SCHR0) 2003 innz 417 27820.100 12.7706 -3047BB.0D 35527900  O.R58%
K=1.00
T8 20-0 PIFE 8 X-STR (SCHR0) 2003 997 416 Z7R40500 129706 -344M33.00 35565400 0967
K=1.00
Diagonal Design Data (Compression)
Secnon Elevation Size L L Kir - A Actual Allow.
fo. P P.
Fis 3 g psi in? B b
T 180-175 L1 1/2x1 23716 635 ENE) 1282 20840 05273 341584 4790.39 0713
K=1d
hx) 175-170 L2x2x3/16 656 329 1002 12953100 07150  -2603.33 926149 0281
K=1.00
T+ 170-160 2L1 1231 12x3/16x144 725 3.60 1087 11846800 1.0547 423485 12494.70 1339
K=LI5
™ 160- 150 212x2x3/16x14 ROL 395 96.0 13482500 14297  -525R.19 1927570 0273
=125
T 150- 140 212x2x3/16x14 B840 413 979 13240600 14297 -5927.86 18930.00 0313
K=1.22
T 140- 133333 121252 172x1/4 10.29 487 1192 10400300 L1900 -6191.60 1237630 0500
K=1.
™ 133333 - 12172x2 1723174 10.80 526 1286 9025.160 L1300 635108 10739.90 0591
126.667. K=
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Professionals, Inc. TEP No. 25628 22635, Revision 14 14:38:55 11/21114
326 Tryon Road
Raleigh, NC 27603 Cllant Designed by
Fhone: (919) 661-6351 T-Mobile Towers tut
FAX: (919) 661-5350 astulls
Seaton Elevation Stze L i, Kifr Fa A Actual Allow. Rouo
No. 4 P P
f F ¥ psi i o I [
™ 126,667 - 120 L2 1252 12x306 1134 553 134.1 8300260 09020  -616725 7486.84 DR24
K=1.00
TI0 120- 113333 L3x3xd/16 1188 5.8 1169 10622200 1.0900  -6853.46 11578.20 0592
T 113333 - L3x3x3/16 1244 609 10194600 10960 -672598 1111210 0605
106.667
TI2 106,667 - 100 L2 1252 125504 13m 6.24 6419940 11500 -7166.76 7639.72 0938
TI3 100-80 13 1/2x3 125144 1476 721 12207700 16900 715437 2063100 0347
Ti4 B0 -60 1.3 12x3 12x14 1657 RO7 10473400 16900 773323 17700.10 0437
TI5 60-50 13x3x5/16 1887 9.13 S5167.060 17800  -9482.73 919736 1031
TI6 50-40 13:3x5/16 1973 9.54 4784310 L7ROD  -95D6.89 R516.08 116
7 40-20 LAxdx3/8 2147 1041 B6R.E30 28600 955312 1912090 RSO0
TI® -0 L5x5x5/16 2324 1130 8501120  3.030D0 -10667.10 2575840 0414
Horizontal Design Data (Compression)
Section Elevation Size. L L. Kifr Fa A Actual Allow. Ratw
No. P Py P
s St - pii i I3 I A
T 195-180 L112x1 12:3/16 EX{ 326 1249 9564350 03273 -4994.29 504370 D990
=0.94
Secondary Horizontal Design Data (Compression)
Section Elevation Stze L L Kifr Fa A Actual Allow. Ratio
No. P Pu P
kg i £ psi in 1 ib 3
T 180- 175 L2x2x316 ERE) 349 18065801  0.7150 57438 1291640 0044
b 175-170 12x2x3/16 424 4.00 17348500 0.7150 11764 12404.20 0058
T+ 170160 12253116 524 495 15867200 0.7150 -1038.84 1134510 0,002
T 160-150 12x2x3/16 624 59 14210700 07150 -1368.10  10160.70 0135
6 150- 140 12x2x3/16 724 687 12391800 07150 -1759.09 RR6D.11 0199
T 120-113333 L3x3x3/16 9.82 927 13524800 10900  -2626.78 14742.00 0.178
™ 113333 - L3x3x3/16 1049 994 12741500 LO9OG  -2839,18 138R8.60 0204
106.667
T 106.667 - 160 L13x3x3/16 1116 10.60 179.6 4627.600  1.0900 -3037.88 SD44.08 0,602
K=0.84
T3 100- 80 L3x3xi/4 1316 1252 1269 9270800 14400 -3649.71 13350.00 0273
K=0.50
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Professionals, Inc. TEP No. 25628_22635, Revision 14 14:38:55 11/21114
326 Tryon Road
Raleigh, NC 27603 Cilenl Designed by
Phone: (919) 661-6351 T-Mobile Towers tutts
FAX: (919) 661-5350 asi
Sectivn Elevation Stze [ L Kir Fy A Actual Allow. Ratto
No. P P, P
3 7 7 pii in? B L
TI5 60-50 Laxéx1d 1598 1527 1914 4077370 19400 444117 7910.10 0561
K=0.!
TIé 30-40 Laxix1/4 1699 1627 2017 3669.730 19400 472433 7119.28 0664
K=0.82
Top Girt Design Data (Compression)
Sechon Elevation Size L L Kt £y A Adual Allow. Rato
No. b A P
7 St 7 psi. i B 1t 7
Tt 195-180 L1172x1 12x3/16 350 326 1249 9564350 05273 -B7R45 504370 0174
K=0.94
Bottom Girt Design Data {Compression)
Section Elevanon Stze L L Kir F, 4 Actual Allow,
No. I3 Pe
f F St psi in? B b e
T 195-180 L1 12x1 1753716 3.50 326 1249 9564350 05273 246057 504370 0488
=094
[ Tension Checks
[ Leg Design Data (Tension)
Section Elevation Size L Lo Kifr £, A Actal Allow. Ratin
0. P P, r s
ki S ] psi in? b I 3
TI 195-180 PIPE 2.5 STD (SCH40) 15.00 375 ¢ 474 33000000 17072 1771760 5633890 0314
hr3 180-175 PIPE 2.5 STD (SCH 40) 301 234 205 33000000 17072 3040470 5633890 0340
h ) 175-170 PIPE 2.5 STD (SCH40) 501 236 298 33000080 17072 3734060 5633890 0.663
™ 170- 160 2.5SCH40 w/ 35CHBO Half  10.02 238 311 210M0.000 32120 5349280 6745230 0793
eese
= 160-150 Pipe 3.5 S1d (SCH40) .02 240 216 33000000 26795 7023830 BR424.80 0794
™ 150-140 3.55CH40 w/ 4SCHAO Half  10.02 242 22 30000000 42666 9020230 12799800  0.705
oove
bl 140-133333 5 STD w/ 6 XH Half Slecve 6.68 6.68 454 27600000 85023 10I500.KF 23466300 0433
™ 133333 - 5 STD w/ 6 XH Half Sleeve 6.68 668 454 27600000 RS5023  1I33566.00 234663.00 0.484
126.667
™ 126,667-120 5 STD w/ 6 XH Half Slecve 6.68 6.68 454 27600.000 BS5023 12507200 234663.00 0533
TIG 120- 113333 PIPE 6 STD (SCH40) 6.68 323 172 33000000 55858 135256.000 1R4330.00 0.734
Tl 113333 - PIPE 6 STD (SCH4D) 6.68 323 173 33000000 55858 146033.00 184330.00 0792
106.667
T2 106,667 - 100 PIPE 6 STD (SCH40) 6.68 324 173 33000000 55858 156135.00 18433000 0.847
TI3 100- 80 6.5TD w/ 7 XH Half Sfeeve 2003 325 86 25200000 1).1R00 18584100 2R173600  0.660
T4 S0-60 PIPE R S5TD (SCH40) 2003 6.68 273 33000000 83993 214085.00 27717500  0.772
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mxTower Middlebury -84 (CT11128E) 25 0f 28
Tower Enginvering - e
Prcfeetnits, fos TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
, Inc.
326 Tryon Road
Raleigh, NC 27603 Client Designed by
Phone: (919) 6616351 T-Mobile Towers Attt
FAX: (919 661-5350 astulls
Section Elevatina Size L L Kifr Fu A Actual Allow. Rain
No. s P
£ S St psi i & il P,
TI5 60 -50 PIPE & STD (SCH40) 1002 485 19.8 33000000 83993 224514.00 27717500 0810
TI6 50-40 PIPE R STD (SCH40} 10.02 4.86 199 33000000 83993 23822800 27717500 0859
m7 40-20 PIPE R X-STR (SCHRO) 2003 1002 417 33000000 127706 264417.00 421429.00 0627
TIR 20-0 PIPE R X-STR (SCHR0) 2003 0.08 03 33000000 12.7706 295766.00 42142900  0.702
Diagonal Design Data (Tension)
Section Elevation Size L L, KUr Fo A Actual Ratio
Ne. I P
5 5 S psi n B [
hsl 395180 SR 513 478 3669 21600000 03068 736045 .80 L1111
7 180175 L112x) 123318 625 353 824 29000000 03076 290435 X 0326
— 175-170 3x2 656 329 64.0 29000000  DA484 2825.87 1300240 0217
T+ 170- 160 201 12x1 12x3/16x1/4 725 3.60 945 29000000 06132 4309.82 17R41.80 0242
T 160-150 212325311 6x14 01 395 76.8 29000000 DA9GS 497605  25998.04  0.91
T6 150- 340 2L2x2x3/16x14 840 413 803 29000000  D.8965 574959  2599R.00 0221
by 140-133333 12 1252 12x114 1023 487 FRO 29000000 07519 6O9RO0 2180440 0280
™ 133333 - L2 1/2x2 125114 10.80 526 821 29000000 0.7519 624331 2188440 0286
126.667
™ 126667 - 120 1212x2 123016 1134 553 853 200000600 05710 6103.90 16559.90 0369
TIO 120- 113333 L3x3x3/16 1188 581 742 29000006 0.7120 627868 20648.90 0304
™ 113333 - 13x3x3/)6 1244 609 TI8 29000.000  0.7120 631254 20648.90 0306
106.667
Ti2 106.667 - 100 1217222 12x1/4 13.01 6.24 99.5 29000.000 07519 652001 21804.40 0299
TI3 100- 80 13 172x3 1125144 14.76 12 794 29000000 1.1269 T010.20 32679.40 0215
T4 RO -60 1312x3 120044 1657 807 889 759796 3267940 0232
TiS 60-50 L3x3x5/16 1887 9.11 1211 R61850 3361730 0256
Ti6 50-40 13x3x5/16 1973 9.54 1267 868280 3361730 0258
™ 40-20 LAxdx3/8 2147 1041 m.s 927992 56087.80 0.365
TR 20-0 L5x5x5/16 2324 1130 879 992218 GNA04.80 0163
Horizontal Design Data (Tension)
Section Elevation Size L = Kitr F. A Actual Allow. Ratio
Na, P Pa P
f F S psi it 3 i A
T 195- 181 £1172x1 17203718 am 326 857 21600000 0.5273 51803 113%0.60 0.045
Secondary Horizontal Design Data (Tension)
Seaior Elevation Size L L. Kifr e A Actual Ratio
No. P P
fr S S psi in? b ¥,
n 180-175 L2x2x3/16 37 349 679 29000000 (4308 37438 0.046
B 175-170 1223316 424 400 777 29000000 04308 717.64 1249270 0057
™ 170- 160 12x2x3/16 524 495 962 29000000 04308 1038.84 1249270 0.083
b+ 160- 150 L2x2x3/16 624 581 1149 29000000  D.4308 136810 1249270 0.110
™ 150- 140 12:2x3/16 724 687 1335 29000000  D.A308 1759.09 1249270 0141

tnxTower  |[** i
Middiebury 1-84 (CT11128E) 26 of 28
Tower Engineering Feglect pate
Professianals, Inc. TEP No. 25628_22635, Revision 14 14:38:55 11/21/14
326 Tryon Raad
Raleigh, NC 27603 Cllent Designed by
Fhone: (919) 6616351 T-Mohile Towers futls
FAX: (919) 661-5350 asl
Secion | Elewatton Stez T 75 2z e ] Aewmal | Aflow, . Rafio
No. P P P
S S S psi i m b TR
TIO 120-113.333 L3x3x3/16 9.82 9.27 1185 29000.000 0.7120 2626.78 20648.90 0.127
T 11338 - 133x3/16 1049 994 1270 29000000 06945 283908 2013910 0141
106.667
TI2 106.667 - 100 L3x3x3/16 1116 1060 1355 21600000 1.0900 3037.88 2354400 0129
TI3 100- 80 L3x3x1/4 1316 1252 1616 29000.000 09394 3649.71 2724190 0:134
TS 60-50 TAxdxli4 1598 1527 1466 21600000 19400 444117 H90:4.00 0.106
TI6 50-40 Litstxls4 1689 1627 1562 21600000 18400 472433 4190400 0113
Top Girt Design Data (Tension)
Section _ Elevation Stae [z = Kir . ) Aanal  Allow. Rafio
No. I3 B P
7t s psi in? I e
n L1 1/2x1 12x3/16 350 36 857 21600000 05273 41520 11390600 0036
Bottom Girt Design Data (Tension)
Section Elevation Size L L, Kbr £y A Acmal Allow. Ratio
No. P 3 »
# # A i in? [ L3 3
] 195-180 L1725 1723016 350 336 57 LI60000 05273 210D 1139060 0002
Section Capacity Table
Section Elevation Component Size Critical » SFAP oo % Pass
No. f Type Element I3 I Capacity Fail
T 195- 180 Leg PIPE 2.5 STD (SCHay 3 2090870 6106526 49.0 Pass
i 180- 175 Leg PIPE 25 STD (SCH40} 45 3340 6623277 500 Pass
px] 175-170 Leg PIPE 2.5 §TD (SCHam 57 -4138L.10 6631928 624 Poss
T 170~ 160 Leg 2.55CHAG w/ 3SCHED Hulf Note 3 Note3 Note 3 66.9 Pass
ccve
5 160- 150 Leg Pipe 3.5 St (SCHA0) 90 JRRSBE0 10924081 722 Pass
T 150+ 140 Leg 3SSCHA0 w/4SCH4O Half ~ Note3  MNote3  Nowe3d 621 Puss
cove
T 140-133333 Leg SSIDw/6XHHilf Seeve  Netw3  Nowd  Noted 497 Pass
b 133333 - Leg SSTDW/6XHHalfSlesve  Note3  Nowe3  Noe3 497 Pass
126,667
k) 126.667 - 120 Leg 5 STD w/ & XH Half Sleeve Note 3 Note 3 Note 3 497 Pass
TI0 120-113333 Leg PIPE 6 STD (SCHAD) 159 -ISMGRO0 23235655 652 Pass
T 113333~ Leg PIPE 6 STD (SCH30) 171 -163716.00 23239121 704 Pass
106667
T2 106667-100 Leg PIPE 6 STD (SCH40) 183 AT5ITR00 42187 754 Pass
I3 100- 80 Leg 6STDw/7XHHalfSlceve  Noted  Note3  Nowd 547 Pass
T4 80-60 Leg PIPE § STD (SCHi0) 25 24367600 330651 725 Pass
TS5 60-50 Leg PIPE B STD (SCHi0) 246 25609100 34571753 741 Pass
Ti6 50-40 Lepg PIPE & STD (SCH4) 258 -272419.00 34577085 TRR Pass
Ti7 40-20 Leg PIPE 8 X-STR (SCHRM} 270 -30478B.00 473586.89 644 Pass
8 20-0 Xeg PIPE 8 X-STR (SCHRO} WS IM0IIK 4T4086T6 126 Pass
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326 Tryan Road 326 Tryon Road
Raleigh, NC 27603 Cllant Designed by Raleigh, NC 27603 Cllent Designed by
Phone: (919) 661-6351 T-Mobile Towers futt Phone: (919) 661-6351 T-Mobile Towers \uits
FAX: (919} 661-5350 ashutts FAX: (919} 661-5350 asi
Section  Elevanon Camponent Stze Critical P SF*Putior % Pass Section  Elevation Conponent ™ Critical P SF*Parw % Pass
No. f Type Element i b Copacity  Fail No. gt Tipe Element » 1 Copacits  Fail
820 (6} Secondary 498 Pass
n 195- 180 Dingonal 38 12 7360.45 RE3352 833 Pass Horizontal
k] 180- 175 Diagonal L112x1'172x3Nn6 48 -341584  63R559 535 Pass (T16)
697 (b) TopGint 131 Pass
- 175-170 Diagonal L2x2x3/16 &0 260333 12345.57 21} Pass {an
520 () Bottom Girt 366 Pass
R 170- 160 Diagonal 2L1 12x1 12537165173 - 423485 1665543 254 Pass T
595 () BoltChecks 930 Pass
kel 16D~ 150 Diagonal 2L2x2x3/16x1 8- 93 -5258.19 2569451 205 Pass RATING = 930 Pas
687 ()
16 150- 140 Diagenal 21225316514 122 -592796  25233.69 235 Pass
793 (b
by 140-133333 Diagonal 12 1/2x2 125354 135 -6191.60  16497.6]1 375 Pass
56.1 ()
™ 133333 - Diagoml 1212x2 125104 144 635108 1431629 444 Pass
126,667 574 ()
hil 126.667- 120 Diagonal L212x2 1233116 153 ~616725 9979.96 61.8 Pass Program Version 6.1.4.1 - I2/1772013 File:fep-vm-file01/_TowarsExtended25628/22635_CT11128F/44575_RSA/Rev 14/nx/Middicbury 84 (CTH1128E).eri
898 ()
il 120- 113333 Diagonal Lax3x¥/i6 162 -685346 1543374 444 Pass
924 (ty
T 113.333- Diagonal L3x3x3/16 174 -6725.98 1481243 454 Pass
106667 9BOH
T2 106,667+ 100 Diagonal 12222 12514 186 -7166.76  10183.75 0.4 Pass
TI3 100- 80 Diagonal 13 3253 125104 198 -T5437 2750142 26.0 Pass.
250
T4 &0 - 60 Diagonal 13123 12x1/4 228 -T731.23 2359423 328 Pass
450 (by
TS 60 - 50 Diagonal 13x3x5/16 249 -948273 1226008 713 Pass
TI6 50-40 Disgosal L3x3x5/16 261 950689 1135193 837 Pass
7 40-20 Diagonal LAxdx3R 213 955312 2548B.16 375 Pass
556
TIR 20-0 Diagonal L5x5x5/16 288 -10667.10 3433595 3L3 Pass
62.1(H)
T 195+ 180 Horizomal L112x1 125316 17 499429 672325 743 Pass
)3 180-175  Secondary Horizonial L2x2x3/16 53 57438 16652.77 34 Pass
9.5 (b}
- 175-170  Secondary Horizonlal 12x2x3/16 66 11764 16534.80 4.3 Pass
118
™ 170-160  Secondary Horizontl 12x2x3/46 ki -1038R4 1512302 6.9 Pass
1710
he] 160-150  Secondary Horizonial L2x2x3/56 98 -1368.10 1354421 10.1 Pass
250
T6 150-140  Secondary Herizomal 12:2:3716 9 ~1759.09 1181053 149 Pass
29.0 (v}
TI0 120113333  Secondary Horizontal L3x3x3/16 167 -2626.78  19651.09 134 Pass
387y
™ 113333~ Secondary Horizontal L3xxdne 179 283218 1851350 153 Pass
106.667 34.8 (b}
T2 6,667 - 100 Secondary Horizontal L3x3x3/16 191 -3037.88 672376 452 Pass
TI3 100- 80 Secondary Horizontal 13x3x1/4 203 364971 1779555 205 Pass
425 (®)
TS 60 - 50 Secondary Horizontal Laxdx1/d 254 -4441.17  10544.16 421 Pass
TI6 S0-40 Secondary Horizontal LAxdx1i4 266 472433 9490.00 498 Pass
TH 195- 180 Top Girt L1 12251 1253116 5 -R7845 672325 131 Pass
T 195- 180 Boitom Girt L1 122x1 122:3/16 8 -2460.57 672325 366 Pass
aunary
Leg(TI%) 820 Pass
Dingonal 93.0 Pass
iy
Horizoatal 743 Pass

an
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EXISTING — (AT&T)
(12) 1% TO 188—FT
(1) %s'® FIBER TO 188—FT

(2) %'e POWER TO 188—FT

4
%")

EXISTING (TO
BE REMOVED) — (POCKET)
(6) 1% TO 146—FT

[~ PROPOSED ~ (T-MOBILE)
[ (18) 1% TO 195—FT
[ (1) 1%"s HYBRID TO 195—FT

__I' f.r..
/ / EXISTING — (VERIZON) ||

J/ (12) 1% 10 169-FT |
v

Jof

rd f
!
'I.f.(f
.f’f 4
Ao
.-‘l s
Fi _-"'r
.-"flr/)
4
it
. I/
W /S
3y
&
",
EXISTING —~ (UNKNOWN)
(1) %" TO 75.5-FT
PROPOSED — (SPRINT)
(9) 1% TO 152-FT
(3) 14"¢ FIBER TO 152—FT
COAX CONFIGURATION
SCALE: N.T.S.
PREPARED BY: PREPARED FOR: PROJECT INFORMATION: REVISION: 14
| TOWER ENGINEERING PROFESSIONALS M. T MIDDLEBURY -84 T S ————
§ 326 TRYON ROAD - - -Mobile E(A)) SITE#: CT11128E SHE’?T —im e
& RALEIGH, NC 27603-3530 TOWERS 1021 STRAITS TURNPIKE :
N (919) 661-6351 12920 SE 38TH STREET MIDDLEBURY, CT 06762 -
N BELLEVUE, WA 98006 (NEW HAVEN COUNTY)
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Project Name: Middlebury -84

Project Number: TEP#25628 22635, Revision 14
Chent Site Number: €l 11 28E
Elevation: 160 - 1701t

Grouted/Un-Grouted Pipe Leq + Half Sleeve RIF

ASIF: | .33 - allowable stress increase factor (typically 1.33)
Mast St.: 1.00 - from tnxTower

Input - Loads

Pmmaﬁ 3.22046 kips - force from itial load (no wind)
Pwmd: 59.9026 kps - force due to final loading ncluding remnforcement
Tl 53.5428 wps - maximum load on leg

Input - Tower leg . 2.5 STH
K | 00 - effectve length factor for leg
L3 2.64 ft - unbraced length of tower leg
Fy_leg: 55.00 ksi - mnmum specified yield strength of tower leg
Fu_leg: 70.00 ks - minmum specified ultimate strength of tower leg
r: 0.95 in - minmum radius of gyration of tower leg
A|s,3: ] nAG) in” - area of tower leg
Di: 2.47 in - nside diameter of tower leg
tlsg: .20 in - thickness of tower leg
f et 0.00 ksi - mamum specied compressive strength of grout (if ungrouted enter O)
Input - Sleeve RIF 3.X8 Gap Check:
Fy_slseve" 35.00 ksl - mnmum specified yeld strength of sleeve rf
FU sleeve G0.00 kst - mnimum specified uitimate strength of sleeve of
[ O.50 in - mnmum radius of gyration of sleeve rff about the x-axs
Iy sleeve’ .14 - minmum radius of gyration of sleeve rf about the y-axis
Asleeve: [ .51 n®-area of sleeve rff
tsleeve: (0.30 in - thickness of tower leg

Termination: Connected to Flange

Input - Sleeve Connectionto leg

Engineer:

Check:
Date:
CODE:

Quick Check

Weld Size:

Weld Connection:
Crushing Check:
Leg Comp. Check:
Sleeve Check:
Bullt-up Check:
Slenderness Check:
Leg Tension Check:

a: | 2.00 m - spacing of comnectors connecting the sleeve to the leg
D: 3.00 - weld size for the weld connecting the sleeve to the leg (unit = # of | Gths)
Length I | 2.00 in - length of weld on each side of the leg at the termination
Length ol 5.50 in- length of weld at the bottomftop of the leg sleeve at termination (RD/2)
No: 2.00 - number of longttucinal welds per end of the leg {typically near side £ far side, so 2)
Fewe: 70.00 ksi - weld electrode classification
Width: 3.50 mn - maximum width of the built-up leg
Gap: 0,00 m - length of leg considered for crushing
loput - Bult-up Leq Section 2.5 STD w/3 X5 Half Sleeve
R 0.92 in - minimum racus of gyration of the built-up section about the x-axis
R | .04 n - minmum radis of gyration of the bullt-up section about the y-axis

\\tep: file01\_Tower ted\25628\22635_CT11128E\44575_RSA\Rev 14\Additional Calcs\Legs\160-170 Built-Up Leg Calculations_Added Eccentric Checks_4-17-13

ATS

MAN

I 1/21/2014

TIA-F

OK

24.3%
44.4%

46.0%
66.9%
59.4%

OK

45.7%



Project Name: Middlebury 1-64 Engineer:

Project Number: TEP#25628 22635, Revision |4 Check:
Client Site Number: CTI1128E Date:
Elevation: 140 - |50t CODE:

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

ASIF: | .33 - allowable stress increase factor (typically 1.33)
Mast St.: .00 - from toxTower

Input - Loads _ Quick Check

Plnlhal: 5. 207 kips - force from initial load (no wind} Weld Size:
Pw«nd: 101.435 kps - force due to final loading including renforcement: Weld Connection:
T 90.2023 wps - maximum load on leg CI"UShIﬂg Check:

Leg Comp. Check:

lnput - Tower Lleg 3.5.5TD Sleeve Check:
Built-up Check:

K .00 - effective lengtn factor for leg Slenderness Check:
]_u: 2.60 it - unbraced length of tower leg L@@ Tension Check:
Fy_leg' 55 .00 kst - mmmum specified yield strength of tower leg
Fu_leg: 7000 ksi - mimmum specified ultimate strength of tower leg
r: | .34 1n - mnimum radis of gyration of tower leg
A|591 2.68 1n® - area of tower leg
Di: 3.55 in - inside diameter of tower leg
tleg: (.23 n - thickness of tower leg
i = O.00 kst - minmum specified compressive strength of grout (If ungrouted enter O)

Input - Sleeve RIF 4 STD Gap Check: OK

Fy_slecve: 50.00 kst - mmmum specified yield strength of sleeve r/f
Fu sleave ” 65.00 kst - mmmum specified ultimate strength of sleeve off
Ty sleave - O.66 n - minmum radius of gyration of sleeve off about the x-axs
Iy sleeve’ 1 .51 n- mimmum radis of gyration of sleeve f about the y-axs
Aslgeve-' 1 .59 in® - area of sleeve rf
tslecvg-' 0.24 n - thickness of tower leg

Termination: Connected to Flange

Input - Sleeve Connectionto leg

a: | 2.00 i - spacing of connectors connecting the sleeve to the leg
D: 3.00 - weld size for the weld connecting the sleeve to the leg (unit = # of | Gths)
Length // |1 2.00 wn- length of weld on each side of the leq at the termination
Lﬁﬂgth A 7.07 n- length of weld at the bottom/top of the leq sleeve at termination ( 7D/2)
No: 2.00 - number of longitudinal welds per end of the leg (typically near side 4 far side, so 2)
FEXX" 70.00 ksi - weld electrode classification
Width: 4,50 in - maximum width of the built-up leg
Gal?: 0O.00 in - length of leg considered for crushing

Input - Built-up leg Section__. 3.5 STD w4 STD Half Sleeve

Iy byt .31 - mamum radis of gyration of the bult-up section about the x-axis

r‘y B0 { 4O 1 - maimum radius of gyration of the bult-up section about the y-axis

\\tep-vm-file01\_TowersExtended\25628\22635_CT11128E\44575_RSA\Rev 14\Additional Calcs\Legs\140-150 Built-Up Leg Calculations_Added Eccentric Checks_4-17-13

ATS

MAN

11/21/2014

TIA-F

OK

31.0%

55:7%

57.0%

59.4%

G2.1%

OK

49.7%




Project Name: Middlebury -84 Engineer:

Project Number: TEP#25628 22635, Revision 14 Check:

Client Site Number: CTI1I28E Date:
Elevation: 120 - 140t CODE:

Grouted/Un-Grouted Pipe Leg + Half Sleeve RIF

AlS

MAN

I 1/21/2014

TIA-F

oK

ASIF: | .33 - allowsble stress increase factor (typically 1.33)
Mast 5St.: | .00 - from trxTower
Input - loads Quick Check
Fritui? G.66358 ps - force from ntial load (no wind) Weld Size:
i 1 40. 193 kps - force due to final loading including reinforcement: Weld Connection:
3 1 25.072 kps ~ maximum load on leg Crushmg Check:

Input - Tower leg 5 STD

Leg Comp. Check:
Sleeve Check:
Bullt-up Check:

31.0%

39.2%
401 %

44.5%

492.7%

OK

K: | .00 - effective lengtn factor for leg Slenderness Check:
L .68 it - unbraced length of tower leg L@@ Tension Check:
Fy leg’ 55.00 ks - mnmum speciied yield strength of tower leg
Fy leg 70.00 kst - mnimum specified vltimate strength of tower leg
7 | .B8 in - minmum radius of gyration of tower leg
Ale'@' 4.30 i - area of tower leg
Di: 5.05 n - inside diameter of tower leg
tleﬁ 0.26 in - thickness of tower leg
I 0.00 ksi - mmmum specified compressive strength of grout (If ungrouted enter O)
Input - Sleeve RIE 6 XH Gap Check: OK
Fy_5|eev€: 46.00 kst - mnmum specified yield strength of sleeve rff
Fu sleeve 62.00 ksi - mmmum specified ultimate strength of sleeve rff
Belsieas 0.96 n - mnmum radius of gyration of slesve rff about the x-axis
I"y SiEevar 2.19 - mumum radws of gyration of sleeve rff about the y-axis
Asleevc" 4.20 n® - area of sleeve rff
s 0,43 n - thickness of tower leg
Termination: Connected to Flange
a: }15.50 mn- spacing of connectors connecting the sleeve to the leg
D: 5.00 - weld size for the weld connecting the sleeve to the leg (unit = # of | Gths)
Length // 12.00 m- length of weld on each side of tne leg at the termination
Lcngth B 1 O.4 1 - length of weld at the bottomtop of the leg sleeve at termination ( TD/2)
No: 2.00 - number of longitudinal welds per end of the leg (typically near side & far side, so 2)
FE)(X: 70.00 kst - weld electrode classification
Width: 6.63 1n - maxmum width of the bullt-up leg
ap: ” In - length of considered for crushin
G P length of leg d hing
Input - Bult-up leg Section 5 STD w/6 XH Half Sleeve
Iy put | .77 m - mnmum radws of gyration of the built-up section about the x-axis
B b 2.04 n - mnimum radws of gyration of the bult-up section about the y-axis

\\tep-vm-file01\_TowersExtendad\25628\22635_CT11128E\44575_RSA\Rev 14\Additional Calcs\Legs\120-140 Built-Up Leg Calculations_Added Eccentric Checks_4-17-13

36.4%

*Mi Discrepancy, approved by EOR




Project Name: Middlebury -84 Engineer:

Project Number: TEP#25628 22635, Revision | 4 Check:
Clent Site Number: CTil128E Date:
Elevation: 80 - | 00% CODE:

Grouted/Un-Grouted Pipe Leq + Half Sleeve RF

ASIF: | .33 - allowable stress increase factor (typically |.33)
Mast St.: 1 .00 - from tnxTower

Input - Loads Quick Check

lehal: -9,93059 kips - force from iitial load (no wind) Weld Size:
Pioat 210.453 kps - force due to final loading mcluding renforcement Weld Connection:
Ty | 85.84 | kps - maximum load on leg Crushmg Check:

Leg Comp. Check:

Input - Tower Leg 6 STD Sleeve Check:
Built-up Check:

K: | .00 - effectie length factor for leg Slenderness Check:
157 3.43 it - unbraced length of tower leg Leg Tension Check:
Fy_lsg" 55.00 kst - mnmum specified yield strength of tower leg
Fu_lcg: 70.00 ksi - minmum specified ultimate strength of tower leg
r: 2.25 - mmmum radws of gyration of tower leg
Aleg: 5.58 in® - area of tower leg
Di: G.07 m - inside ciameter of tower leg
tleg: 0. 28 mn - thickness of tower leg
* P 0O.00 ksi - mnmum specified compressive strength of grout (If ungrouted enter O)

nput - Sleeve RIF 7 XA Gap Check: OK

Fy_5|esv&: 42 .00 ksi - mnimum specified yield strength of sleeve rff
Fu e GO.00 ksi - mnimum spectfied uitimate strength of sleeve off
Py sleeve* |, 1 O i~ mimmum radius of gyration of sleeve rff about the x-axis
Fy_sleeve’ 2.53 in - mmmum radws of gyration of sleeve rff about the y-axis
Aslee\/g: 5,60 wf - area of sleave
el vt 0O.50 i - thickness of tower leg

Termination: Connected to Flange

Input - Sleeve Connection to leg

a: | 2.00 n - spacing of connectors connecting the sleeve to the leg
D: 5.00 - weld size for the weld connecting the sleeve to the leg (unit = # of | Gths)
Len@th // | 2.00 in - length of weld on each side of the leq at the termination
Lﬁﬂgth 1: | 1.98 - length of weld at the bottom/top of the leq sleeve at termination (TD/2)
No: 2.00 - number of lengitudinal welds per end of the leg (typically near side 4 far side, so 2)
FD(X: 70.00 ks - weld electrode classification
Width: 7 .63 - maximum width of the bult-up leg
Gap: 0.00 i - length of leg considered for crushing

lnput - Built-up l.eq Section 6 STD w/7 XH Half Sleeve

s bu* 2.1 0O in- mnimum racius of gyratton of the bult-up section about the x-axis

i

Y. Bt 2.39 in - mmimum radius of gyration of the built-up section about the y-axis

\\tep file01\_Tower d\25628\22635_CT11128E\44575_RSA\Rev 14\Additional Calcs\Legs\B0-100 Built-Up Leg Calculations_Added Eccentric Checks_4-17-13
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Middlebury 1-84 (CT11128E); TEP#25628_ 22635, Rev 14

JOB:
SHEET #:

CALCULATED BY:
CHECKED BY:

Mat Foundation Design for Self Supporting Tower -TIA-222-F

1 OF 2

ATS
MAN

DATE
DATE

11/21/2014
11/21/2014

Q,, ALLOWABLE SOIL PRESS. (sf) B F'c (ksi) 3
NET OR GROSS BEARING?|  NET F'y (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: Maximum Wind Base Reactions LC 2: Ice +Ice Wind
M, , MOMENT (k-fy] 6070.3 M, MOMENT )] 1959.5
P;, AxiaL k)|  49.9 P;, AxIAL 0]  102.1
H, SHEAR (k) 53.8 H, SHEAR () 16.4
Soil depth | Soil depth Pier : :
L (ft) B (ft.) t () to TOP of | to BOT. of | dia./width P'eth:'ght’ Pier Shape
Try: mat (it.) mat (it (i) ( f) .
33 33 4 5.416 9.416 4.00 5.67 Square
Wi, WEIGHT OF FOUNDATION (k) =[  g94.2 Concrete Volume (cu yd)] 171.4
Ws, WEIGHT OF SOIL (K =]  704.8
CHECK BEARING CAPACITY: LC1 LC2
P=P,+Wif+Ws= 1448.9 k 1501.1 k
e = (Mg + Plrey)/P = 455 ft 1.46 ft
L/6 = 550 ft 5.50 ft
90 AXiS: Qmay = 1.25 ksf 0.57 ksf
Diag. AXiS: Qmax = 1.71 ksf 0.72 ksf Capacity:
CHECK OVERTURNING SF: LC1 LC2
My = M+H*(t+h) = 6590.2 k-ft 2117.7 k-t
Mg =P*(L/2-e)+(W;,*L/2) =|  23906.4 k-ft 24767.8 k-ft
SF = M/Mg; = 3.63>15 11.70>1.5 Capacity:

28.5%

41.35%



i JOB: Middiebury 1-84 (CT11128E); TEP#25628_22635, Rev 14
A SHEET #: 2 OF 2
§i TOWER CALCULATED- BY: ATS DATE 11/21/2014
N ENGINEERING CHECKED BY: MAN DATE 11/21/2014
N\ PROFESSIONALS
CHECK BEAM SHEAR
Vu = 177.1 K
pVe = 14153k  Ve>Vu O.K Capacity:  12.51%
CHECK PUNCHING SHEAR
Vu = 313.8k
pVe = 1404.0k] Vo> 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= 8
Bar Spacing=| 11.81in.
d= 435in.
Mus=| -662.8 in-k/ft |
©Mn=0.9*"As*Fy*(d-1/2*As*Fy/(0.85*b*F'c))
Solution: As,req =] 0.28in"2/ft
Check, As=} 0.80 in*2/ft Capacity: 35.35%
TOP REINFORCING Bar Size= 8
Bar Spacing=| 11.8in.
d= 43.51in.
Mu=| 617.7 in-k/ft |
¢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: 32.93%




Middiebury -84 (CT11128E)

t‘{\i
&‘:/ . PASS  PASS
i i G Results Summary:  LC1 LC2 TEP#: 25628 _22635,Rev 14
Soil Interaction: N/A N/A Analysis:  ATS 11/21/2014
Pier Check Foundation Structural: 29.9%  58.4% Check: MAN 11/21/2014
Code Revisions:' TIA-222-F ACI 318-05 Tower Type: Self Support

LC1 LC2 Shaft Information

Moment: 0.00 0.00 kip-ft Diameter: 3.00 ft

Axial (download): 342.65 0.00 kip Projection: 0.25 ft

Shear:. 34.14 29.79  kip Caisson Length: 5.67 ft

Axial (uplift): 0.00 294,53 kip fies 4.000 ksi
Max gc: 0.003 infin
Cage 1 Reinforcement
Tie Bar Size:| 4 (fy = 60.0 ksi)
Clear Coverto Tie:  3.00 in(Cage (J = 28.00in)
Tie Bar Spacing:  16.00 in
Vertical Bar Size: 8
Vertical Bar Quantity: 11 (p =0.854%)
fy: 600  ksi
E:| 29,000 ksi



Middlebury I-84 (CT11128E)

TEP #:

25628 22635, Rev 14

N / o
g,
Analysis:  ATS 11/21/2014
Reinforcement Capacity Check: MAN 11/21/2014
Fo
L
e 10 L
05 - &
210

1c1 Le2

Vu= 444 444 Kip

Ve= 1504 542 kip

fytie= 600 Vs= 471 471 kip

éVn= 1482 76.0 kip
Capacity =| 29.9% | 58.4%
PASS PASS
LC1 LC2

Mu= 0.0 0.0  kip-ft
éMn= 9151 1182 kip-ft

Capacity =

PASS PASS
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

T-Mobile Existing Facility

Site ID: CT11128E

Middlebury / 1-84 / 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 28.88 %
allowable limit:

21 B Street ~ Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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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 Maximum Permissible
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (WW/cm?2).
The number of UW/cm” 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 CER 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 (WW/cm?). The general population exposure limit for the 700 MHz Band is 467 pW/cm?, and
the general population exposure limit for the PCS and AWS bands is 1000 pW/cm®. 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) 273.3311
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Occupational/controlled 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. Occupational/controlled
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
directional panel antennas, which project most of the emitted energy out toward the horizon, all
calculations were performed assuming a lobe representing the maximum 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) 2LTE channels (AWS Band — 2100 MHz) were considered for each sector of the proposed
installation. These Channels have a transmit power of 60 Watts per Channel.

4) 1LTE 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 anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if so, is never continuous.

21 B Street " Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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6) For the following calculations the sample point was the top of a six foot person standing at
the base of the tower. The maximum gain of the antenna per the antenna manufactures
supplied specifications minus 10 dB was used in this direction. This value is a very
conservative estimate as gain reductions for these particular antennas are typically much
higher in this direction.

7) The antennas used in this modeling are the RFS APX16DWV-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 APX16DWV-16DWYVS-E-A20 has a maximum 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 maximum gain of the antenna per the antenna manufactures
supplied specifications, minus 10 dB, was used for all calculations. This value is a very
conservative estimate as gain 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.

21 B Street ~ Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781)273.3311
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T-Mobile Site Inventory and Power Data

Sector: A Sector: B Sector: C
Antenna #: 1 Antenna #: 1 Antenna #: 1
. | RFS APX16DWV- N . | RFS APX16DWV- . | RFS APX16DWYV-
Make / Model: 16DWVS.E-A20 Make / Model: 16DWVS-E-A20 Make / Model: 16DWVS-E-A20
Gain: 16.3 dBd Gain: 16.3 dBd Gain: 16.3 dBd
Height (AGL): 195 Height (AGL): 195 Height (AGL): 195
1900 MHz(PCS) / 1900 MHz(PCS) / 1900 MHz(PCS) /
Frequency Bands | 100 MHz (AWS) Frequency Bandst| 5100 MHz (AWS) Frequency Bands | ) 00 M (AWS)
Channel Count 6 Channel Count 6 # PCS Channels: 6
Total TX Power: 240 Total TX Power: 240 # AWS Channels: 240
ERP (W): 3,833.82 ERP (W): 3,833.82 ERP (W): 3,833.82
Antenna A1 MPE% 1.03 Antenna Bl MPE% 1.03 Antenna C1 MPE% 1.03
Antenna #: 2 Antenna #: 2 Antenna #; 2
s Commscope LNX- . Commscope LNX- ‘. Commscope LNX-
Make / Model: 6515DS.VTM Make / Model: 6515DS-VTM Make / Model: 6515DS-VIM
Gain; 14.6 dBd Gain: 14.6 dBd Gain: 14.6 dBd
Height (AGL): 193 Height (AGL): 193 Height (AGL): 193
Frequency Bands 700 Mhz Frequency Bands 700 Mhz Frequency Bands 700 Mhz
Channel Count 1 Channel Count 1 Channel Count 1
Total TX Power: 30 Total TX Power: 30 Total TX Power: 30
ERP (W) 44537 ERP (W): 44537 ERP (W) 445.37
Antenna A23 MPE% 0.19 Antenna B2 MPE% 0.19 Antenna C2 MPE% 0.19
Site Composite MPE.% T-Mobile Sector 1 Total: 1.22 %
Tt MPE% T-Mobile Sector 2 Total: 1.22%
T-Mobile 3.66 T-Mobile Sector 3 Total; 1.22 %
AT&T 9.12% Site Total: |  28.88 %
Verizon Wireless 324 %
Sprint / Nextel 12.26 %
Site Total MPE %: 28.88 %

21 B Street ~ Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311
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Summary

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

The anticipated maximum 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 (%)
Sector 1: | 1.22 %
Sector 2: | 1.22 %
Sector3: | 1.22 %
T-Mobile Total: | 3.66 %

Site Total: | 28.88 %

Site Compliance Status: | COMPLIANT

The anticipated composite MPE value for this site assuming all carriers present is 28.88% 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.

Scott Heffernan
RF Engineering Director

EBI Consulting

21 B Street
Burlington, MA 01803°
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