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February 23, 2009

Michael Perrone ‘ o,
Siting Analyst '
Connecticut Siting Council

10 Franklin Square

New Britain, CT 06051

Re:  Cellco Partnership d/b/a Verizon Wireless
Exempt Modification Approval

Dear Mr. Perrone:

Enclosed you will find a Post-Construction Observation Report confirming
that the Verizon Wireless antenna installation was completed in accordance with the
requirements of the Structural Analysis submitted as a part of the exempt
modification filing referenced below. The attached report relates specifically to the
following Siting Council filing.

1. EM-VER-029-080718
Colebrook SW — Pinney Street, Colebrook, CT

If you have any questions regarding any of these materials, please do not
hesitate to contact me or Rachel Mayo.

Sincerely,

(..

Kenneth C. Baldwin

Enclosures

Copy to:
Sandy M. Carter
Brian Ragozzine
Mark Gauger

HART1-1530248-1



PAUL J.

February 11, 2009

John Eigenbrode

Crown Castle International
9105 Monroe Rd.
Charlotte, NC 28270
(704) 321-3816

FORD AND COMPANY
STRUCTURAL
250 East Broad Street e Suite 1500 e Columbus, Ohio 43215-3708

ENGINEERS

Subject: Post-Construction Observation Report of Reinforced 148-Ft Monopole

Carrier Designation

Crown Castle Designation

Engineering Firm Designation

Verizon Wireless Co-Locate
Carrier Site Number:
Carrier Site Name:

Crown Castle BU Number:

Crown Castle Site Name:

Crown Castle JDE Job Number:
Crown Castle Application Number:

Paul J. Ford and Company

N/A
Colebrook SW

876377

Horton 2 / Fredsall Property
98242

55996 Revi#2

41708-0177_Record

Site Data 116 Pinney St., Colebrook, Litchfield County, CT

Latitude 41° 57' 58.57", Longitude -73° 7' 19.65"
Dear John Eigenbrode,

Paul J. Ford and Company is pleased to submit this “Post-Construction Observation Report” for the modifications
recently performed on the aforementioned monopole. The purpose of the report is to verify that the pole
modifications were installed in accordance with the drawings produced by Paul J. Ford and Company. You will find
a copy of the record drawings attached to the post-construction structural analysis report.

The modifications required: Aero shaft and foundation reinforcement.” Based on the construction photos,
construction observation letter and the redline drawings provided by AeroSolutions LLC, we feel that the
modifications were completed in accordance with the design intent indicated on our drawings. All information shown
on the Record drawings is based on documentation provided by AeroSolutions LLC.

We at Paul J. Ford and Company appreciate the opportunity of providing our continuing professional services to
you and Crown Castle International. If you have any questions or need further assistance on this or any other
projects please give us a call.

Respectfully submitted,

P
Gl):z‘é' ’&;__&Ev;fﬂ“ D \\“\\]\I(HHI/,’”
Maria C. fap’ez —;—/»7-* \\\\\“ oF CONy,
Project Engineer # 7 - :
~mclopez@pjfweb.com
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AerOSg)/ul'ions LLC

Optimizing your Tower Infrastructure

02/11/2009

Hasan Reza

Paul J. Ford and Company

250 East Broad Street, Suite 1500
Columbus, Ohio 42315

(614) 221-6679

Re: Foundation installation at 876377, Horton 2

Hasan,

Per our discussion, the contractor responsible for this site lost their SD card holding the digital
photographs of the foundation installation at Horton 2, BU 876377. The contractor was able to
provide the rebar assembly drawing that was prepared in advance of the foundation modification.
We have also provided you with a few pictures of the rebar being assembled and the dowel bars
installed.

Our project manager, Jeremy Klapac, has confirmed that the rebar specified in the PJF construction
drawing dated 11/28/2008 was installed per the drawing.

Please proceed with the closeout and attach this letter with the closeout documentation.
Thank you,
Tom Warchol

Aero Solutions, LLC
720-381-2854

www.aerosolutionsllc.com



\ AeroSolutions Lic

' Optimizfng YourrTower Infrastructure

103 Rotary Drive Phone: 570-455-7736
West Hazleton, PA 18202 Fax: 570-455-9881

January 10, 2009

Customer: Crown
Site #: 876377

Site Name: Horton 2
116 Pinney Street
Colebrook, CT 06021

Scope: Work on this project consisted of the welding of transition stiffeners and the bottom of the
reinforcement channel all in accordance with the approved PJF drawings dated 11/24/08. The shaft
to base plate weld was examined using both UT & MT disciplines.

Stiffener Welding: All galvanizing was removed in the areas to be welded. All welding was
performed in accordance with AWS D1.1 2008 Structural Welding Code and Aero Solutions Field
Welding Procedure (Stiffener/Anchor Rod Brackets to Monopole Tower Wall/Base Plate). Upon
completion all welds were visually inspected and checked for the correct fillet size which was 5/16 ”
for the vertical and 1/2” for the horizontal weld on the stiffeners. The foot pad weld was a partial
penetration beveled weld with a 1/8" above flush reinforcement. The channel required a 3/8” fillet
weld on both sides from the bottom of the channel to the first hole. Pictures were taken throughout
the entire process and final pictures upon completion. The base area was painied with ZRC to a
thickness of 3 mis,

UT & MT Testing:

The monopole weld between the base plate and the shaft was examined for general weld quality
characteristics. In addition the weld between the base plate and the shaft was tested for the
presence of crack-like indications along all flats on the shaft using magnetic particle testing
techniques (MPT) followed by ultrasonic testing (UT). A Parker 400DA contour probe was used for
the MT testing and a Krautkramer USK7S ultrasonic unit along with a Dapco 2.25 MHZ 70 degree
transducer for the UT testing.

Observation and Results:
MPT & UT Results of Shaft-Base Plate Weld

No crack-like indications detected

Visual Observations of Shaft- Base Plate Weld

Visual appearance of weld quality was judged to be good

Ron Skasko

Aero Solutions

Quality Coordinator

ASNT Level Il UT & MT, CWI

www.aerosolutionsllc.com



CONCRETE COMPRESSION TEST REPORT UT3216CL-01B-12-08

ATLANTIC TESTING LABORATORIES

CLIENT:  Tower Network Technologies PLACEMENT DATE:  December 15, 2008 (Monday)
PROJECT: Site# 876377 CYLINDERS FABRICATED BY: Client
SUPPLIER: Not Available
CONTRACTOR:  Tower Network Technologies PLANT LOCATION: Not Available
LABORATORY DATA (ASTM C 39, C 511, and C 1231)
: T ,
Unit Date Cylinder | Cylinder | Fracture : Total Unit
Cylinder Weight of Age Diametfer Area Type Load Load
Number Client Provided Information (pcf) Test (days) (in) (in) (1-6) (Ibs) (psi)
UT3216C-001 | Truck # 1 143 12-22 7 6.00 2827 5 73,000 2580
UT3216C-002 144 01-12 28 6.00 28:27 5 135,800 4780
UT3216C-003 | Truck # 2 143 12-22 7 6.00 28.27 5 80,000 2830
UT3216C-004 143 01-12 28 6.00 28.27 5 133,000 | 4660
REMARKS

Cylinders were delivered by the client on December 22, 2008.

Unit weights are approximate and are calculated based on cylinder weights and volumes determined in the laboratory.
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PAUL J. FORD AND COMPANY
STRUCTURAL ENGINEERS
250 East Broad Street ¢ Suite 1500 o Columbus, Ohio 43215-3708

February 11, 2009

. Modified Structure is Adequate
é?gcvf [Cg:;]ttl)gol?l(taernational Modifled Monopole is Adequate
9105 Monros Rd. Modified Foundation is Adequate

Charlotte, NC 28270
(704) 321-3816

Subject: Post-Construction Structural Analysis Report of Existing 148-Ft Monopole with new modifications

Carfie_r Designation: - Verizon Wireless Co-Locate
. Carrier Site Number: N/A

Carrier Site Name: Colebrook SW

Crown Castle Designation Crown Castle BU Number: 876377
Crown Castle Site Name: Horton 2 / Fredsall Property
Crown Castle JDE Job Number: 98242 :
Crown Castle Application Number: 55996 Revi#2

Engineering Firm Designation Paul J. Ford and Company 41708-0177_Record

Site Data - 116 Pinney St., Colebrook, Litchfield County, CT

Latitude 41° 57" §8.57", Longitude -73° 7' 19.65"
Dear John Eigenbrode,

Paul J. Ford and Company is pleased to submit this “Post-Construction Structural Analysis Report” to determine the
structural adequacy of the above reinforced monopole. This analysis has been performed in accordance with the
Crown Castle Structural “Statement of Work”, the terms of the Purchase Order, and the TIA/EIA-222-F Standard for
the following Basic Wind Speeds: 80 mph without ice, 69 mph with 0.5" radial ice, and 50 mph (Operational) without
ice.

The monopole was analyzed with the addition of the proposed antenna loading shown in the table below combined
with the existing and reserved loading on the structure:

oy fﬁte"ﬁnéiD,esEﬁﬁﬁOﬁf )
Antel LPA-80080/6CF w/mount pipe i
Antel LPA-185080/12CFx2 w/ Mount Pipe ]
14' LP Platform !

The modifications to the monopole shaft and foundation are now complete. Based on our analysis, we have
determined that with completed modifications the monopole and foundation will have sufficient capacity to support
the existing, reserved, and proposed loading. Additional modifications are not required at this time.

Respectfully submitted,

\ n
Ve etz 7
ProjectEngineer ‘
mclopez@pjfweb.com

s
A,

SO .
LSRN :
‘;-L" \\\\\ <§k,

LCEN

N 3'/'"-'-...
o ONL R
s

COLUMBUS, OHIO ® ATLANTA, GEORGIA o ORLANDO, FLORIDA
(614) 221-6679 (404) 266-2407 1407) 898-9039
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INTRODUCTION

the Horton 2 / Fredsall Property site located in Colebrook, Litchfield County, CT. This structural analysis has been
performed in accordance with the TIAJEIA-222-F-1996 Standard, “Structural Standards for Steel Antenna Towers
and Antenna Supporting Structures” to determine if the monopole structure has adequate capacity to support the
existing, reserved, and proposed antenna loading.

ANALYSIS CRITERIA

The reinforced monopole has been analyzed for the antenna and coax loading listed in Tables 1A, 1B, 2A, and 2B
below. The monopole has been analyzed in accordance with the TIA/EIA-222-F-1996 Standard for the following
fastest-mile Basic Wind Speeds: 80 mph without ice, 69 with 0.5" radial ice, and 50 mph without ice as
recommended for Litchfield County, CT.

Table 1A - Proposed Antenna Information

S Aitenna:D
l 127 6 Antel LPA-80080/6CF ount pipe
! 6 Antel LPA-185080/12CFx2 w/ Mount Pipe Proposed
| 126 1 14" LP Platform Proposed

Table 1B - Proposed Cable Information

able
LDF7-50A (1-5/8 FOAM)

Internal Proposed

Table 2A - Existing and Reserved Antenna Information

Li>Elevation Coun Antenna:Déscription
148* : 9 FV65-14-00NA2 w/Mount Pipe
! ) 1 Generic 12' LP Platform Existing
; 9 DUO1417-8686 w/Mount Pipe Existing
| 3 CSS DBC-750 Existing
i 140 6 ADC DD1900 Full Band Masthead Existing
3 DUQ1417-8686 w/Mount Pipe Reserved
3 12' T-Arm Mounts Existing
127 3__ | 7221 wiMount Pipe .
126 3 3' side arms To be
12 Antel LPA-185063/12CF wi Mount Pipe removed
117 6 TMA
1 Generic 12' LP Platform
102 i 1 KS824019-L112A Existing
i 100 ] 1 i_MTS 24" Stand-Off Bracket 4D - Existing

* MLA antenna loading controls design. Existing antenna loading consists of (6) DB98GHIOE-M.

Table 2B - Existing and Reserved Cable Information

[ Elevation-ft [ -Count_ : ; srLocationifis 3
147 - O* i 9 1-5/8 Internal | MLA
140-0 9 1-5/8 Infernal ~ Existing
) 3 1-5/8 Internal Reserved
126 -0 5} 1-5/8 . _Intemal .  Tobe
117-0 12 1-5/8 ! Internal  removed
100-0 1 12 Internal ! Existing
8-0 1 1/2 Intenal | Existing |

*'MLA coax loading controls design. Existing coax loading consists of (6) 1-5/8".

CCHRPF.052703 File: GATCWERMT T_Aers_Seiwion: LLC2S08MATES D977 375377 Henan DRTIRTT Resovd U TEBITT recerd AUTO_REPCRT ane
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Information for the existing monopole and foundation is based on the available drawings, documents, and/or
information listed in Table 3 below.

Table 3 - Reference Documents Provided

nent olrée efer:
Proposed Antenna Loa ing Crown Castle ! BU#876377
Existing Antenna Loading Crown Castle | BU#876377
! Original Tower Drawings Crown Castle 1883532 Summxt/PJng‘l /1 12%29200'1 364,
| Foundation Drawings Crown Castle 1629428 Summit/PJFég‘lA ;/65629200'1364’
Geotechnical Report Crown Castle 1632992 SEA Consultants, 99674.03-A, 09/05/00
Structural Analysis Crown Castle i PJF, 37508-0010 BP-R1, 07/24/08

ANALYSIS PROCEDURE
ANALYSIS METHODS

RISA Tower (Version 5.3.1 .0), a commercially available software program, was used to create a three-dimensiona|
model of the monopole and calculate member stresses for various dead, live, wind, and ice load cases. The
analysis was performed in accordance with the TIA/EIA-222-F Standard. Selected output from the analysis is
included in Appendix A.

ASSUMPTIONS

1. Monopole was fabricated and installed in accordance with the manufacturer's specifications.

2. Monopole has been properly maintained in accordance with manufacturer's specifications

3. The configuration of antennas, transmission cables, mounts and other appurtenances are as specified in

Tables 1A, 1B, 2A, and 2B and the referenced drawings.

affected. In that case, please notify Pau! J. Ford and Company immediately so that we can review any new and/or
modified information and determine its affect on the analysis results regarding the structural adequacy of the
monopole and foundation.,

CCI-MPE.052703 Fite: SATCWERN1T Ao Seasens LLCIECTATTE3-017T 378377 Haray FHITEEBNTT_Resord1TO39477 remerd AJTD_RTECRT dox
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ANALYSIS RESULTS

The specified modifications to the existing monopole structure and foundation are now complete; our structural
analysis indicates that the reinforced monopole and foundation will have sufficient capacity to adequately support
the existing, reserved, and proposed loading.

Table 4 - Component Stresses vs. Capacity (for Reinforced Condition)

Risa Tower Analysis Summary:
L1 148-117.25 | 616 Pass
L2 117.25- 96 88.8 Pass
Reinforced L3 96 -80.75 62.5 Pass
Reinforced L4 80.75 - 40 83.7 Pass
Reinforced L5 40-8.5 | 95.2 I Pass
Reinforced L6 85-0 | 94.6 ! Pass
Additional Components:
Base Plate 0-0 !
e ZAnchorRods =7 20=00 00 e
1 Reinforced Foundation (Soil) - PJF Pole | 0-0 |

Structural Rating (maximum capacity of all components) = 97.8

CC3-MPF-052708 Fila; S:;.TC‘-‘JEQ:17_-‘\=:a_Sau::=n:_'_L:|‘r.’}:5‘\4 TCE-3477 S753T Horon 2370301 TT_Recardi2i705-0177 2¢ord AUTD _REDCRT dec
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APPENDIX A

Output From Computer Programs

| Tower Input Data ]

There is a pole section.

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

The following design criteria apply:

Tower is located in Litchfield County, Connecticut.
Basic wind speed of 80 mph.

6. Nominal ice thickness of 0.5000 in.

7. lce density of 56 pcf.
8
9

o s

A wind speed of 69 mph is used in combination with ice.
Deflections calculated using a wind speed of 50 mph.
10. A non-linear (P-delta) analysis was used.
11. Pressures are calculated at each section.
12. Stress ratio used in pole design is 1.333.
13. Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not

considered.
} Tapered Pole Section Geometry —l
Section Elevation Section Splice Number Top Bottomn Wall Bend Pole Grade
Lengih Length of Diameter  Diameter Thickness  Radius
it it it Sides in in in in

L1 148.00-117.25 30.75 3.50 18 22.0000 27.2270 0.1875 0.7500 AB07-60

(60 ksi)
L2 117.25-96.00 2475 0.00 18 26.2571  30.4640 0.2500 1.0000 A607-60

(60 ksi)
L3 96.00-80.75 15.25 4.25 18 30.4640  33.0560 0.4271 1.7084 (58 ksi)
L4 80.75-40.00 45.00 5.00 18 31.4795  39.4830 0.4269 1.7077 (58 ksi)
L5 40.00-8.50 36.50 0.00 18 37.7399  44.2750 0.4253 1.7010 (58 ksi)
L6 8.50-0.00 8.50 18 44.2750 45,7200 0.4340 1.7361 (58 ksi)

[ Tapered Pole Properties T

Section  Tip Dia, Area / r c c J Q w w/t
in i’ in’ in in in’ in’ in’ in
L1 22.3394 12,9812 780.3007  7.7434 111760 69,8193  1561.6281  6.4918 35420  18.891
27.6470  16.0919 1486.4203  9.5090 13.8313  107.4677 2974.7964 8.0475 44620 23,797
L2 27.2662  20.6366 1763.4291 9.2325 13.3386  132.2051 3529.1786 10.3203 4.1812 16.725
30.9340 239748 2765.0885 10.7260 15.4757 1786728 5533.8156 11.9897 4.9217 19687
L3 30.9340 407178 4641.2232 10.6631 15.4757  299.9037 9288.5535 20.3628 4.6100 10.794
33.5659 442315 5949.4169 11.5833 16.7924  354.2912 11906.662 22.1200 5.0662 11.862
2

L4 32.7326 42,0776 5126.0514 11.0236 159916  320.5473 10258.847 21.0428 4.7890 11.218

. 8
40.0921  52.9228 10199.005 13.8649  20.0574 508.4918 20411.430 26.4664 6.1976 14.517
2 5
LS 39.2311  50.3652 8859.8413 13.2467 191719 482.1275 17731.340 25.1874 5.8938 13.86
5

44.9580  59.1859 14377.721 15.5667  22.4917  639.2456 28774.361 29.5986 7.0440 16.564
3 1

CCHMPFR-652703 File: Gy,
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Section  Tip Dia. Area / r C c J 1tQ w w/t
in in® in’ in in in® in’ in? in
L6 44.9580 60.3962 14665.858 15.5635 22.4917 652.0585 29351.015 30.2039 7.0285 16.193
7 2

46.4253 62,3869 16164.343 16.0765 232258 695.9662 32349.955 31.1994 7.2828 16.779
1 7

Tower Gusset Gusset  Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt  Stitch Bolt
(per face) A Spacing Spacing
Diagonals  Horizontals
ft i in in in
L1 148.00- 1 1 1
117.25
L2 117.25- 1 1 1
96.00
L3 96.00- 1 1 1
80.75
L4 80.75- 1 1 1
40.00
L5 40.00-8.50 1 1 1
L6 8.50-0.00 1 1 1
] Feed Line/Linear Appurtenances - Entered As Round Or Fiat ‘]
Description Face Allow  Component Placement Total  Number Clear Width or Perimete Weight
or Shield Type Number Per Row Spacing Diamete r
Leg ft in r plf
in in
Feed Line/Linear Appurtenances - Entered As Ares l
Description Face Allow Component Placement Total CaAs Weight
or  Shield Type Number
Leg ft /it plf
LDF7-50A (1-5/8 C No inside Pole 147.00 - 0.00 9 No Ice 0.00 0.82
FOAM) 112" lce 0.00 0.82
(MLA) .
LDF7-50A (1-5/8 C No Inside Pole 140.00 - 0.00 © 9 No lce 0.00 0.82
FOAM) 1/2" Ice 0.00 0.82
(E)
LDF7-50A (1-5/8 C No Inside Pole 140.00 - 0.00 3 No Ice 0.00 0.82
FOAM) 112" ice 0.00 0.82
R)
LDF7-50A (1-5/8 C No Inside Pole 126.00 - 0.00 12 No Ice 0.00 0.82
FOAM) 1/2" ice 0.00 0.82
()
LDF4-50A (1/2"foam) C No Inside Pole 100.00 - 0.00 1 No lce 0.00 0.15
(E) 112" lce 0.00 0.15
LDF4-50A (1/2" foam) C No Inside Pole 8.33-0.00 1 No ice 0.00 0.15
(E) 112" Ice 0.00 0.15
Aero MP3-05 o] No  CaAa (Out Of 100.00 - 0.00 1 No Ice 0.35 19.22

Face) 1/2" Ice 0.40 20.97

CCi-MPF-05270 Filo: 3T TORQ1TT 27SITT Hertsn I41TO-01TT_Recorgd 17350177 recors AUTG_REPLAT o
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Feed Line/Linear Appurtenances Section Areas

—

Tower Tower Face Ag Ag CaAs Caha Weight
Sectio Elevation In Face Out Face
n ft e is lisd K
L1 148.00-117.25 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.53
L2 117.25-96.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.391 0.65
L3 96.00-80.75 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 5.304 0.71
L4 80.75-40.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 14.173 1.89
LS 40.00-8.50 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 10.956 1.46
L6 8.50-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
[ 0.000 0.000 0.000 2.956 0.40
Feed Line/Linear Appurtenances Section Areas - With Ice ]
Tower Tower Face Iee Az Az CAA; CaAs Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in g e K
L1 148.00-117.25 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.53
L2 117.25-96.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 1.600 0.66
L3 96.00-80.75 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 6.101 0.73
L4 80.75-40.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
Cc 0.000 0.000 0.000 16.303 1.96
L5 40.00-8.50 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
o} 0.000 0.000 0.000 12.603 1.52
L6 8.50-0.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 3.401 0.41
Feed Line Center of Pressure ]
Section Elevation CPyx CP; CPx CP;
Ice Ice
lis in in in in
L1 148.00-117.25 0.0000 0.0000 0.0000 0.0000
L2 117.25-86.00 -0.0870 0.0502 -0.0964 0.0557
L3 96.00-80.75 -0.3993 0.2306 -0.4395 0.2537
L4 80.75-40.00 -0.4047 0.2337 -0.4474 0.2583
L5 40.00-8.50 -0.4105 0.2370 -0.4559 0.2632
L6 8.50-0.00 -0.4135 0.2387 -0.4604 0.2658

CCHMPE-052703 File: S:Tow
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B Discrete Tower Loads |
Description Face Offset Offsets:  Azimuth Placement CaAa Cahs Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft i i s K
ﬂ o
it
(3) FV65-14-00NA2 A FromFace 2.00 0.0000 148.00 No Ice 8.64 6.95 0.06
w/Mount Pipe 0.00 1/2" 9.29 8.13 0.12
(MLA) 0.00 lce
(3) FV65-14-00NA2 B From Face 2.00 0.0000 148.00 No ice 8.64 6.95 0.06
w/Mount Pipe 0.00 172" 9.29 8.13 0.12
(MLA) 0.00 Ice
(3) FVB5-14-00NA2 C FromFace 2.00 0.0000 148.00 No Ice 8.64 6.95 0.06
w/Mount Pipe 0.00 1/2" 9.29 8.13 0.12
(MLA) 0.00 lce
14' LP Platform C None 0.0000 148.00 No Ice 25.24 25.24 1.80
(E) 1/2" 28.60 28.60 2,00
Ice
(3) DUO1417-8686 A From Face 2.00 0.0000 140.00 No ice 7.25 5.86 0.05
w/Mount Pipe 0.00 172" 7.96 6.96 0.10
(E) 0.00 Ice
(3) DUO1417-8686 B From Face 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
w/Mount Pipe 0.00 1/2" 7.96 6.96 0.10
(E) 0.00 lce
(3) DUO1417-8686 B From Face 2.00 0.0000 140.00 No ice 7.25 5.86 0.05
w/Mount Pipe 0.00 172" 7.96 6.96 0.10
(E) 0.00 Ice
CSS DBC-750 A From Face 2.00 0.0000 140.00 No lce 0.51 0.10 0.01
(E) 0.00 12" 0.60 0.16 0.01
0.00 lce
CSS DBC-750 B From Face 2.00 0.0000 140.00 No Ice 0.51 0.10 0.01
(E) 0.00 172" 0.60 0.16 0.01
G.00 Ice
CSS DBC-750 C FromFace 2.00 0.0000 140.00 No Ice 0.51 0.10 0.01
(E) 0.00 12" 0.60 0.16 0.01
0.00 lce
(2)ADCDD1900 FullBand A From Face 2.00 0.0000 140.00 No lce 1.29 0.32 0.02
Masthead 0.00 172" 1.44 042 0.02
(E) 0.00 lce
(2)ADCDD1900 FullBand B From Face 2.00 0.0000 140.00 No Ice 1.29 0.32 0.02
Masthead 0.00 172" 1.44 0.42 0.02
(E) 0.00 ice
(2)ADC DD1900 FuliBand C  From Face 2,00 0.0000 140.00 No Ice 1.29 0.32 0.02
Masthead 0.00 172" 1.44 0.42 0.02
(E) 0.00 Ice
DUO1417-8686 w/Mount A From Face 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
Pipe 0.00 172" 7.96 6.96 0.10
(R) 0.00 lce
DUO1417-8686 w/Mount B From Face 2.00  0.0000 140.00 No ice 7.25 5.86 0.05
Pipe 0.00 172" 7.96 6.96 0.10
(R) 0.00 Ice
DUO1417-8686 w/Mount C  From Face 2.00 0.0000 140.00 No ice 7.25 5.86 0.05
Pipe 0.00 172" 7.96 6.96 0.10
R) 0.00 ice
14" T-Arm Mounts (3) A From Face 2.00 0.0000 140.00 ‘Nolce 12.00 12.00 0.85

(E) 0.00 12" 15.00 15.00 1.10

CCLMPF-0527G8 File: G:iT GWERS17_Asro_Soutens L1 0Ze8We7080177 578077 Horon 241708-0177_Rece:d41 7580177 ceesd AUTO_SEPCAT 200
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Description Face Offset Offsets:  Azimuth Placement Cala CsAx Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft f i K
ft °
ft
0.00 Ice
(2) Antel LPA-80080/6CF A FromFace  4.00 0.0000 127.00 No Ice 4.47 10.93 0.06
w/mount pipe 0.00 12" 4.95 11.93 0.12
P) 0.00 lce
(2) Antel LPA-80080/6CF B FromFace 4.00 0.0000 127.00 No ice 4.47 10.93 0.06
w/mount pipe 0.00 1/2" 4.95 11.93 0.12
P) 0.00 lce
(2) Antel LPA-80080/6CF C FromFace 4.00 0.0000 127.00 No lce 4.47 10.93 0.06
w/mount pipe 0.00 12" 4.95 11.93 0.12
P) 0.00 Ice
(2) Antel LPA- A FromFace 4.00 0.0000 127.00 No Ice 3.67 6.1 0.03
185080/12CFx2 w/ Mount 0.00 1/2" 4.15 717 0.08
Pipe 0.00 Ice
(P)
(2) Antel LPA- B  FromFace 4.00 0.0000 127.00 No ice 3.67 6.11 0.03
185080/12CFx2 w/ Mount 0.00 172" 4.15 7147 0.08
Pipe 0.00 Ice
()
(2) Antel LPA- C FromFace 4.00 0.0000 127.00 No Ice 3.67 6.11 0.03
185080/12CFx2 w/ Mount . 0.00 172" 4.15 7.17 . 0.08
Pipe 0.00 Ice
(P}
14' LP Platform C None 0.0000 126.00 Nolce 25.24 25.24 1.80
P) 12" 28.60 28.60 2.00
lce
KS24019-L112A C  From Face 1.00 0.0000 102.00 No ice 0.10 0.10 0.01
(E) 0.00 12" 0.18 0.18 0.01
0.00 lce
MTS 24" Stand-Off Bracket C None 0.0000 100.00 No Ice 0.63 0.94 0.02
(1) 172" 1.00 1.45 0.03
(E) Ice
[ Tower Pressures - No Ice
Gy = 1.690
Section z Kz 9. Ag F Ar Ar Aleg Leg CaAs CaAs
Elevation a % in Out
c Face Face
ft it psf ftz e ffz ﬁ'z i fi ft
L1 148.00- 132.21 | 1.487 24| 63.072! A 0.000 63.072 63.072 100.00 0.000 0.000
117.25 B 0.000 63.072 100.00 0.000 0.000
C 0.000 63.072 100.00 0.000 0.000
L2 117.25- 106.40 | 1.397 231 50.749| A 0.000 50.749 50.7491 100.00 0.000 0.000
96.00 B 0.000 50.749 100.00 0.000 0.000
C 0.000 50.749 100.00 0.000 1.391
L3 96.00- 88.27 | 1.325 22| 40.362] A 0.000 40.362 40.362 | 100.00 0.000 0.000
80.75 B 0.000 40.362 100.00 0.000 0.000
C 0.000 40.362 100.00 0.000 5.304
L4 80.75- 60.18 | 1.187 191 12177 A 0.000| 121.772| 1217721 100.00 0.000 0.000
40.00 2] B 0.000| 121.772 100.00 0.000 0.000
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Section z Kz gz AG F Ag AR Aleg Leg C,.‘,AA C,.‘.AA
Elevation a % in Out
c Face Face
ft ft psf lis e lis lis Jisi
: o 0.000| 121.772 100.00 0.000 14.173
L5 40.00-8.50 23.89 1 16| 10882 A 0.000| 108.820{ 108.820 100.00 0.000 0.000
0 B 0.000| 108.820 100.00 0.000 0.000
C 0.000| 108.820 100.00 0.000 10.956
L6 8.50-0.00 4.23 1 16| 31.873| A 0.000 31.873 31.873 | 100.00 0.000 0.000
- B 0.000 31.873 100.00 0.000 0.000
C 0.000 31.873 100.00 0.000 2.956
B | Tower Pressure - With Ice ]
Gy =1.690
Section z Kz Gz tz A@ F A,: AR Aleg Leg C;,AA CAA,-.
Elevation a % In Qut
c Face Face
ft ft psf in # e 6 # lid e it
L1 148.00- 132.21] 1.487 18] 0.5000{ 65.635] A 0.000 65.635 65.635 100.00 0.000 0.000
117.25 B 0.000 65.635 100.00 0.000 0.000
Cc 0.000 65.635 100.00 0.000 0.000
L2 117.25- 106.40] 1.397 17} 0.5000{ 52519 A 0.000 52.519 52.518] 100.00 0.000 0.000
96.00 B 0.000 52.519 100.00 0.000 0.000
: : C 0.000 52.519 100.00 0.000 1.600
L3 96.00-80.75 88.27{ 1.325 16| 0.5000{ 41.633| A 0.000 41.633 41.633| 100.00 0.000 0.000
B 0.000 41.633 100.00 0.000 0.000
C 0.000 41.633 100.00 0.000 6.101
L4 80.75-40.00 60.18] 1.187 15) 0.5000f 125.168] A 0.000] 125.168| 125.168] 100.00 0.000 0.000
B 0.000] 125.168 100.00 0.000 0.000
C 0.000] 125.168 100.00 0.000 16.303
L5 40.00-8.50 23.89 1 12} 0.5000f 111.445/ A 0.000{ 111.445| 111.245 100.00 0.000 0.000
B 0.000] 111.445 100.00 0.000 0.000
C 0.000 111.445 100.00 0.000 12.603
L6 8.50-0.00 4.23 1 12] 0.5000{ 32.582| A 0.000 32.582 32.582| 100.00 0.000 0.000
B 0.000 32.582 100.00 0.000 0.000
C 0.000 32.582 100.00 0.000 3.401
[ ~__Tower Pressure - Service ]
Gy = 1.690
Section V4 Kz qz AG F A,: AR A,eg Leg C,;A,: C,.‘,A;‘
Elevation a % in Out
c Face Face
ft it psf it e i lig it # it
L1 148.00- 132.21] 1.487 101 63.072] A 0.000 63.072 63.072 [ 100.00 0.000 0.000
117.25 B 0.000 63.072 100.00 0.000 0.000
Cc 0.000 63.072 100.00 0.000 0.000
L2 117.25- 106.40 | 1.397 9 50.749| A 0.000 50.749 50.749 | 100.00 0.000 0.000
96.00 B 0.000 50.749 100.00 0.000 0.000
C 0.000 50.749 100.00 0.000 1.391
L3 96.00- 88.27 ] 1.325 8] 40362 | A 0.000 40.362 40.362( 100.00 0.000 0.000
80.75 B 0.000 40.362 100.00 0.000 0.000
C 0.000 40.362 100.00 0.000 5.304
L4 80.75- 60.18 | 1.187 8 121.77| A 0.000 121.772| 121.772| 100.00 0.000 0.000
40.00 2|8 0.000| 121.772 100.00 0.000 0.000
c 0.000; 121.772 100.00 0.000 14.173
L5 40.00-8.50 23.89 1 6| 108.82} A 0.000| 108.820| 108.820| 100.00 0.000 0.000
0] B 0.000] 108.820 100.00 0.000 0.000
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Section
Elevation

CsAa
Out
Face

ft

108.820 10.956

OW2O0 oo

L6 8.50-0.00 31.873 0.000
31.873 0.000
31.873 2.956

Load Combinations

. Description
No.
1 Dead Only
Dead+Wind 0 deg - No Ice

2

3 Dead+Wind 30 deg - No Ice

4 Dead+Wind 60 deg - No Ice

5 Dead+Wind 90 deg - No Ice

8 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No lce
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead-+ce

15 Dead+Wind 0 degtice

16 Dead+Wind 30 deg+ice

17 Dead+Wind 60 deg+lce

18 Dead+Wind g0 deg+ice

19 Dead+Wind 120 deg+ice

20 Dead+Wind 150 deg+ice

21 Dead+Wind 180 deg+ice

22 Dead+Wind 210 deg+ice

23 Dead+Wind 240 deg+lce

24 Dead+Wind 270 deg+ice

25 Dead+Wind 300 deg+lce

26 Dead+Wind 330 deg+lce

27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 80 deg - Service
30 Dead+Wind g0 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service

Maximum Member Forces

Sectio Elevation Component Condition Gov. Force Major Axis Minor Axjs

n ft Type Load Moment Moment
No. Comb. K kip-it kip-ft
L1 148 - 117.25 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -11.01 2.10 3.10
Max. Mx 11 -6.70 248.82 0.19

Max. My 2 -6.75 0.37 243.76
Max. vy 11 -14.51 248.82 0.19

Max. vx 2 -14.24 0.37 243.76

CCLMPR.052703 Filo: G227
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Sectio Elevation Component Condition Gov. Force Major Axis ~ Minor Axis
n ft Type Load Moment Moment
No. Comb, K kip-ft kip-ft
Max. Torque 5 3.91
L2 117.25-96 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -14.28 2.27 3.10
Max. Mx 11 -9.71 627.82 -1.68
Max. My 2 -9.75 -1.48 615.88
Max. Vy 11 -16.13 627.82 -1.68
Max. Vx 2 -15.86 -1.48 615.88
Max. Torque 5 3.91
L3 96 - 80.75 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -16.60 2.56 2.97 .
Max. Mx " -11.86 810.32 -2.65
Max. My 2 -11.89 -2.09 794,99
Max. vy k| -17.02 810.32 -2.65
Max. Vx 2 -16.74 -2.09 794.99
Max. Torque 5 3.88
L4 80.75 - 40 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -26.42 3.72 2.40
Max. Mx 1 -21.13 1553.17 -6.29
Max. My 2 -21.15 -4.22 1525.31
Max. Vy 11 -19.97 1553.17 -6.29
Max. Vx 2 -19.69 -4.22 1525.31
Max. Torque 5 3.86
L5 40-8.5 Pale Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -36.81 4.84 1.75
Max. Mx 11 -31.06 2322.89 -9.71
Max. My 2 -31.06 -5.89 2283.56
Max. Vy 11 -22.07 2322.89 -9.71
Max. Vx 2 -21.81 -5.99 2283.56
Max. Torque 5 3.79
L6 8.5-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -39.23 5.13 1.58
Max. Mx 11 -33.38 2512.48 -10.51
Max. My 2 -33.38 -6.36 2470.50.
Max. Vy 11 -22.51 2512.48 -10.51
Max. Vx 8 22.25 15.59 -2469,52
Max. Torque 5 3.74
L\ Maximum Reactions j
Location Condition Goav. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 21 39.23 0.04 -18.27
Max. H, 11 33.39 22.50 -0.08
Max. H, 2 33.39 -0.08 22.24
Max. M, 2 2470.50 -0.08 22.24
Max. M, 5 2503.31 -22.50 0.08
Max. Torsion 5 3.73 -22.50 0.08
Min. Vert 1 33.39 0.00 0.00
Min. H, 5 33.39 -22.50 0.08
Min. H, 8 33.39 0.08 -22.24
Min. My 8 -2469.52 0.08 -22.24
Min. M, 11 -2512.48 22.50 -0.08
Min. Torsion 11 -3.72 22.50 -0.08
l Tower Mast Reaction Summary ]
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, My Morment, M,
K K K kip-t kip-ft kip-ft
Dead Only 33.39 -0.00 -0.00 -0.50 4.56 -0.00
Dead+Wind 0 deg - No Ice 33.39 0.08 -22.24 -2470.50 -6.36 0.43
Dead+Wind 30 deg - No Ice 33.39 11.31 -18.30 -2145.02 -1258.90 -1.49
Dead-+Wind 60 deg -~ No Ice 33.39 19.52 -11.18 -1244.92 -2172.81 -3.01
Dead+Wind 90 deg - No Ice 33.39 22.50 -0.08 -11.44 -2503.31 -3.73
Dead+Wind 120 deg - No Ice 33.39 19.45 11.05 1225.00 -2161.88 -3.44
Dead+Wind 150 deg - No Ice 33.39 11.18 19.22 2133.13 -1239.90 -2.24
Dead+Wind 180 deg - No ice 33.39 -0.08 22.24 2469.52 15.59 -0.43
Dead+Wind 210 deg - No Ice 33.39 -11.31 19.30 2144,02 1268.09 1.49
Dead+Wind 240 deg - No Ice 33.39 -19.52 11.18 1243.96 2181.97 3.01
Dead+Wind 270 deg - No ice 33.39 -22.50 0.08 10.51 2512.48 3.72
Dead+Wind 300 deg - No Ice 33.39 -19.45 -11.05 -1225.92 2171.08 3.44
Dead+Wind 330 deg - No Ice 33.39 -11.18 -19.22 -2134.08 1249.13 2.23
Dead+ice 39.23 -0.00 -0.00 -1.58 513 -0.00
Dead+Wind 0 deg+ice 39.23 0.04 -18.27 -2083.49 -0.84 0.34
Dead+Wind 30 deg+lce 39.23 9.24 -15.84 -1807.56 -1051.43 -1.37
Dead+Wind 60 deg+ice 38.23 15.96 -9.17 -1047.72 -1818.87 -2.71
Dead+Wind 90 deg+ice 39.23 18.41 -0.04 -7.59 -2097.57 -3.33
Dead+Wind 120 deg+lce 39.23 15.92 9.10 1034.17 -1812.85 -3.05
Dead+Wind 150 deg+lce 39.23 9.17 15.80 1798.41 -1040.98 -1.96
Dead+Wind 180 deg+lce 39.23 -0.04 18.27 2080.31 11.22 -0.34
Dead+Wind 210 deg+ice 39.23 -9.24 15.84 1804.39 1061.78 1.37
Dead+Wind 240 deg+ice 39.23 -15.96 9.17 1044.57 1829.20 2.71
Dead+Wind 270 deg+lce 39.23 -18.41 0.04 : 447 2107.90 3.32
Dead+Wind 300 deg+ice 39.23 -1592 -9.10 -1037.27 1823.22 3.05
Dead+Wind 330 deg+lce 39.23 -9.17 -15.80 . -1801.54 1061.37 . 1.95
Dead+Wind 0 deg - Service 33.39 0.03 -8.69 -966.75 0.33 0.17
Dead+Wind 30 deg - Service 33.39 4.42 -7.54 -839.45 -489.66 -0.59
Dead+Wind 60 deg - Service 33.39 7.63 -4.37 -487.35 -847.20 -1.18
Dead+Wind 90 deg - Service 33.39 8.79 -0.03 -4.81 -976.49 -1.47
Dead+Wind 120 deg - 33.39 7.60 4,32 478.89 -842.90 -1.36
Service
Dead+Wind 150 deg - 33.39 4.37 7.51 834.13 -482.21 -0.88
Service
Dead+Wind 180 deg - 33.39 -0.03 8.69 965.72 8.92 -0.17
Service
Dead+Wind 210 deg - 33.38 -4.42 7.54 838.42 498.90 0.59
Service
Dead+Wind 240 deg - 33.39 -7.63 4.37 486.32 856.44 1.19
Service
Dead+Wind 270 deg - 33.39 -8.79 0.03 3.7% 985.73 1.47
Service
Dead+Wind 300 deg - 33.39 -7.60 -4.32 -479.91 852.15 1.36
Service ’
Dead+Wind 330 deg - 33.39 -4,37 -7.51 -835.15 491.47 0.88
Service
| Solution Summary ]
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. K K K K K K
1 0.00 -33.39 0.00 0.00 33.39 0.00 0.000%
2 0.08 -33.39 -22.24 -0.08 33.39 22.24 0.000%
3 11.31 -33.39 -19.30 -11.31 33.39 18,30 0.000%
4 19.52 -33.39 -11.18 -19.52 33.39 11.18 0.000%
5 22.50 -33.39 -0.08 -22.50 33.39 0.08 0.000%
6 19.45 -33.39 11.05 -19.45 33.39 -11.05 0.000%
7 11.18 -33.39 18.22 -11.18 33.39 -19.22 0.000%
8 -0.08 -33.39 22.24 0.08 33.39 -22.24 0.000%
g -11.31 -33.39 19.30 11.31 33.39 -19.30 0.000%
10 -19.52 -33.39 11.18 19.52 33.39 -11.18 0.000%
11 -22.50 -33.39 0.08 22.50 33.39 -0.08 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. K K K K K K
12 -19.45 -33.39 -11.05 19.45 33.39 11.05 0.000%
13 -11.18 -33.39 -19.22 11.18 33.39 19.22 0.000%
14 0.00 -39.23 0.00 0.00 38.23 0.00 0.000%
15 0.04 -39.23 -18.27 -0.04 39.23 18.27 . 0.000%
16 9.24 -39.23 -15.84 -9.24 39.23 15.84 0.000%
17 15.96 -39.23 -9.17 -15,96 39.23 9.17 0.000%
18 18.41 -39.23 -0.04 -18.41 39.23 0.04 0.000%
19 15.92 -39.23 9.10 -15.92 39.23 -9.10 0.000%
20 9.17 -39.23 15.80 -8.17 39.23 -15.80 0.000%
21 -0.04 -39.23 18.27 0.04 39.23 -18.27 0.000%
22 -8.24 -39.23 156.84 9.24 39.23 -15.84 0.000%
23 -15.96 -39.23 9.17 15.96 39.23 -9.17 0.000%
24 ~18.41 -39.23 0.04 18.41 38.23 -0.04 0.000%
25 -15.92 -38.23 -9.10 15.92 39.23 9.10 0.000%
26 -9.17 -39.23 -15.80 9.17 39.23 15.80 0.000%
27 0.03 -33.39 -8.69 -0.03 33.39 8.69 0.000%
28 4.42 -33.39 -7.54 -4.42 33.39 7.54 0.000%
29 7.63 -33.39 -4.37 -7.63 33.39 4.37 0.000%
30 8.79 -33.39 -0.03 -8.79 33.39 0.03 0.000%
31 7.60 -33.39 4.32 -7.60 33.39 -4.32 0.000%
32 4.37 -33.39 7.51 -4.37 33.39 -7.51 0.000%
33 -0.03 -33.39 8.69 0.03 33.39 -8.69 0.000%
34 -4.42 -33.39 7.54 4.42 33.39 -7.54 0.000%
35 ~7.63 -33.39 4,37 7.63 33.39 -4.37 0.000%
36 -8.79 -33.39 0.03 8.79 33.39 -0.03 0.000%
37 -7.60 . -33.39 -4.32 . 7.60 33.39 . 432 0.000%
38 -4.37 -33.39 ~7.51 4.37 33.39 7.51 0.000%

Non-Linear Convergence Resuits

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance

1 Yes 4 0.00000001 0.00000001

2 Yes 5 0.00000001 0.00007039

3 Yes 6 0.00000001 0.00009796

4 Yes 6 0.00000001 0.00010878

5 Yes 5 0.00000001 0.00037838

6 Yes 6 0.00000001 0.00009208

7 Yes 6 0.00000001 0.00010512

8 Yes 4 0.00000001 0.00047396

9 Yes 6 0.00000001 0.00010457
10 Yes 6 0.00000001 0.00009520
11 Yes 5 0.00000001 0.00031893
12 Yes 6 0.00000001 0.00010940
13 Yes 6 0.00000001 0.00009495
14 Yes 4 0.00000001 0.00000001
15 Yes 5 0.00000001 0.00009064
16 Yes 6 0.00000001 0.00020274
17 Yes 6 0.00000001 0.00022715
18 Yes 5 0.00000001 0.00064099
19 Yes 6 0.00000001 0.00019017
20 Yes 6 0.00000001 0.00021773
21 Yes 4 0.00000001 0.00095207
22 Yes 6 0.00000001 0.00021768
23 Yes 6 0.00000001 0.00019704
24 Yes 5 0.00000001 0.00058880
25 Yes 6 0.00000001 0.00022969
26 Yes 6 0.00000001 0.00019826
27 Yes 4 0.00000001 0.00030723
28 Yes 5 0.00000001 0.00024314
29 Yes 5 0.00000001 0.0002970s5
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30 Yes 5 0.00000001 0.00008781
31 Yes 5 0.00000001 0.00021959
32 Yes ) 0.00000001 0.00027527
33 Yes 4 0.00000001 0.00022032
34 Yes 5 0.00000001 0.00027556
35 Yes 5 0.00000001 0.00023510
36 Yes 5 0.00000001 0.00008314
37 Yes 5 0.00000001 0.00030611
38 Yes 5 0.00000001 0.00023607
Maximum Tower Deflections - Service Wind N
Section Elevation Horz. Gov. Tift Twist
No. Deflection Load
ft in Comb. ° °
L1 148-117.25 40.446 36 2.4184 0.0210
L2 120.75- 96 27.126 36 2.1571 0.0118
L3 96 - 80.75 17.098 36 1.6517 0.0061
L4 85 - 40 13.490 36 1.4781 0.0049
L5 45-8.5 3.841 36 0.7872 0.0018
L6 85-0 0.132 36 0.1489 0.0003
| Critical Deflections and Radius of Curvature - Service Wind |
Elevation Appurtenance Gov. Deflection Titt Twist Radius of
Load Curvature
ft Comb. in ° ° it
148.00 (3) FV65-14-00NA2 wiMount 36 40.446 2.4184 0.0210 17700
Pipe
140.00 (3) DUO1417-8686 w/Mount Pipe 36 36.412 2.3677 0.0182 11062
127.00 (2) Antel LPA-80080/6CF 36 30.037 22474 0.0138 4213
w/mount pipe
126.00 14" LP Platform 36 29.563 2.2347 0.0134 4022
102.00 KS24019-L112A 36 19.287 1.7705 0.0071 2690
100.00 MTS 24" Stand-Off Bracket (1) 36 18.539 1.7290 0.0067 2642
L Maximum Tower Deflections - Design Wind ‘I
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L1 148 - 117.25 102.771 11 6.1356 0.0536
L2 120.75 - 96 69.003 11 5.4835 0.0300
L3 96 - 80.75 43.523 11 4,2036 0.0154
L4 85 - 40 34.348 11 3.7628 0.0123
L5 45-85 9.786 1 2.0055 0.0049
Le 85-0 0.337 11 0.3795 0.0008

Critical Deflections and Radius of Curvature - Design Wind
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Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
148.00 (3) FV65-14-00NAZ w/Mount 11 102.771 6.1356 0.0536 7186
Pipe
140.00 (3) DUO1417-8686 w/Mount Pipe 11 92.550 6.0110 0.0463 4490
127.00 (2) Antel LPA-B0080/6CF 11 76.389 5.7110 0.0350 1708
w/mount pipe
126.00 14’ LP Platform 11 75.187 5.6792 0.0342 1630
102.00 KS24019-11124 11 48.091 4.5041 0.0180 1072
100.00 MTS 24" Stand-Off Bracket (1) 11 47.188 4.3991 0.0170 1052

Compression Checks

Pole Design Data

Section Elevation Size L Ly Kir F, A Actual Allow., Ratio
No. P P, P
ft ft ft ksi in K K 7.

148 -117.25 TP27.227x22x0.1875 30.75 0.00 0.0 16.7378 -6.70 566.56 0.012

(1
L2 117.25-96(2) TP30.464x26.2571x0.25  24.75 (.00 00 36000 239748 .97 863.00  0.011
L3 96-80.75 (3) TP33.056x30.464x0.4271 1525  g.gp 0.0 34800 432523 .19gg 150518 0.008
L4 80.75- 40 (4) TP39.483x31.4796x0.4269 4500  .0p 0.0 34800 517178 9113 1799.78  0.012
L5 40-8.5(5)  TP44.275x37.7399%0.4253 36.50  0.00 0.0 34800 501859  .31.06 905047 0.015
L6 85-0(6)  TP45.72x44.275x0.494 850  0.00 0.0 34800 62.3869 -333g 217106 0.015

Pole Bending Design Data

Section Elevation Size Actual  Actual Allow.  Ratio Actual  Actual Allow.  Ratio
No. Mx fy bx F bx /:bx M, 'y fby Fby fb}’
ft kip-ft ksi ksi Fo kip-ft ksi ksi £

148 - 117.25 TP27.227x22x0.1875 248.82 29.057 36.000 0.807 0.00 0.000 36.000 0.000

(
L2 117.25 - 96 TP30.464x26.2571x0.25 627.82 42165 36.000 1.171 0.00 0.000  36.000 0.000
2 -

(
L3 96 - 80.75 (3) TF’33.056x30.464x044271 810.32 28711 34.800 0.825 (.00 0.000  34.800 0.000
L4 80.75- 40 (1) TP39.483x31 4795x0.426 1553 1 38.392  34.800 1103 0.00 0.000  34.800 0.000

L5 40-8.5(5) TP44,275x37.7399x0.425 23229 43606 34.800 1.253 0.0 0.000  34.800 0.000
3
L6 8.5-0(8) TP45.72x44.275x0.434 25125  43.321 34800 1.245 Q.00 0.000  34.800 0.000

Pole Shear Design Data

Section Elevation Size Actual  Actual Allow.  Ratio Actual  Actyal Allow.  Ratio
No. v f, F, A, T u Fa £
ft K ksi ksi F kip-ft ksi ksi g

148 - 117.25 24.000 0.077

TP27.227x22x0.1875 14.51 0.922 3.91 0.223  24.000" 0.009
(1N

L2 117.25- g6 TP30.464x26.2571x0.25 16.13 0.873  24.000 0.056 3.88 0.127  24.000 0.005
2

(
L3 96 - 80.75 (3) TP33.056x30.464x0.4271 17.02 0.393 23200 0.034 3.86 0.066  23.200 0.003
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2 LLO20084TE25457 576377 Homan TRITEIDNTT Recordd1723-0177 RN AUTY_REPORT 3o



Crown Castle International February 11, 2009

148 Ft. Monopole Structural Analysis Report CCI BU No. 876377
Project Number Page 18 of 20
Section Elevation Size Actual  Actual  Allow. Ratio  Actual  Actual Allow.  Ratio
No. "4 fv F-,, fv T fvr Fv( f-,f
ft K ksi ksi F, kip-ft ksi ksi Fur

L4 80.75-40(4) TP39.483x31.4795x0.426 19.97 0386 23300 0033 3.80 0046  23.200 0.002
8

L5 40-8.5(5) TP44.275x37.7399x0.425 2207 0373 23200 0.032 3.74 0.034 23200 0.001
3

L6 8.5-0(6) TP45.72x44.275x0.434 22.51 0361 23200 0.031 3.72 0.031 23200 0.001

[ Pole Interaction Design Data ]
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P fox foy f, fa Stress Stress
ft P, Fox Foy F, Fu Ratio Ratio
L1 148 (;1)1 7.25 0.012 0.807 0.000 0.077 0.009 0;8/21 1.333 H1-34VT v
- L2 117.(225; -96 0.011 1.171 0.000 0.056 0.005 1.;34 1.333 H1-3+VT v
L3 96-80.75(3)  0.008 0.825 0.000 0.034 0.003 0.5,33 1.333 H1-3+VT v
L4 80.75-40(4) 0.012 1.103 0.000 0.033 0.002 1.;15 1.333 H1-3+VT v
L5 40 - 8.5 (5) 0.015 1.253 0.000 0.032 0.001 1:}98 1.333 H1-3+VT 1
L6 8.5-0(6) 0.015 1.245 0.000 0.031 0.001 1;91 1.333 H1-3+VT e
[ Section Capacity Table ]
Section Elevation Component Size Critical P SF*Paew % Pass
No. ft Type Element K K Capacity Fail
L1 148 -117.25 Pole TP27.227x22x0.1875 1 -6.70 755.23 61.6 Pass
L2 117.25- 96 Pole ) TP30.464x26.2571x0.25 2 -9.71 1150.50 88.8 Pass
L3 96 - 80.75 Pole TP33.056x30.464x0.4271 3 -11.86 2006.40 62.5 Pass
L4 80.75 - 40 Pole TP39.483x31.4795x0.4269 4 -21.13 2399.11 83.7 Pass
L5 40-8.5 Pole TP44.275x37.7399x0.4253 5 -31.06 2745.54 95.2 Pass
L6 85-0 Pole TP45.72x44.275x0.434 6 -33.38 2894.02 94.6 Pass

Summary
Pole (L5) 952 Pass
RATING= 952 Pass

CCHMPE 05270 File: GATGWERWIT_Aera_Sonions LLC2ILEAITOIONTT 876377 Horon 17650777 _Resarde 17635177 o6 AUTO _REPORT doc



Crown Castle Internationaf

February 11, 2009
148 Ft. Monopole Structural Analysis Report CCI BU No, 876377
Project Number

Page 19 of 20

APPENDIX B
Cable Routing Drawing
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APPENDIX C

Table C1 - List of Attached Documents

ERI Monopole Profile
Base Plate Calculations
Foundation Calculations
Modification Record Drawings
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DESIGNED APPURTENANCE LOADING

i _ELEVATION TYPE |
CONA2 witcunt Pipe 1148 fDUO1417-5686 ViiMount Pipe (R) |

i(3) FVg5-1 i d
(LA — g [DUO1417-8685 witdountPipe () 1140 |
, &3’) S\)/SS-WCUNAZ wileunt Pipe .’ 148 {DUO1417-8636 vadognt Pipe(R)  |140 3
- h v 114" T-Arm Mounts (3) (E) 140 .‘

{
{
i
i

{(2) Antel LPA-800B0/GCF wimount {427

pipe {P)

114'LP Platiorm () {148

; - ! $(2) Antel LPA-80080/80F wimunt 1127
142 DUO1417-6688 withount Pips (&) 1725 i pipe (P) ! j
{£2) DUO1417-8686 wibdount Pips (£) 140 {(2) Antel PAOR0CF st [ ——
1{3)DUO1417-8688 vy ;

unt Pipe (E) 1140 i pipe (P)

:CS5 DBC-750 (€) 1140 H2) Antel LPA 185080730 g vy ’ ,
{CSSDBC750 (£ 1140 Mount Pips (P) |
{CSsDaC-750 (E) ; 1

——

i140 142) Aniet LPA-1850801 2GR g w177
1(2) ADC DD 800 F.f Ban Mastasg 40 " 1Mount Pige (p)
ig) ! (8 Antel LPA-185080/ 20z wr 1737
i ount Pipe (P) '
'Lp Plaiform (P) 1126
1KS240191 1124 (5

[MTS 24" Stand-05f Sracket(1)(E) | 100

{(2) ADC D130 Full Band Masthead | 149
I(E) !

1(2) ADC D900 7ull Bang Masthead [ 140
e i

MATERIAL STRENGTH
GRADE | F ] Fu | _GRADE i Fy Fi i
[AB07-50 1603 s&i"y‘" 75 ksi LAsowsa |8 ksi i70ksi 2 :
TOWER DESIGN NOTES

1. Toweris located in Litchfield County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F
Standard.

- Deflections are based upon a 50 mph wind
5. TOWER RATING: 95,09,

AXIAL
39K

. |

SHEA [‘ MOME.NZ

/ { 2108 klp-u

18K § Y
TORQUE 3 kip-#

69 mph WIND - 0.5000 in ICE

AXIAL

33K
! MOMENT

2513 kip-i

TORQUE 4 Kip-it
REACTIONS - 89 mph WIND

Lap Splice {

Payl J Ford and Company " Ex. 148’ Pole; Horton 2/ Fredsall Property, Colebrook, ¢
250 E. Broad Street Suite 1500 [Preie<t pyp #41708-0177/BU #876377

Columbus, Ohio 4321 5 " Crown Castle Internationaf Dremn b g 2 Lopez~eod:

Phone: 614.221 8679 o9 TIAEIA-220.F 5% 0011109 SeEle NTS
FAX: 614.448 2105 T [Owg No. £ 1




Date: 2/11/2009
PAUL J. FORD AND COMPANY  psrproject: Ad1708-0177
STRUCTURAL ENGINEERS Client Ref. # BUS76377

250 East Broad Street © Suite 1500 ¢ Columbus, Ohio 43215-3708 .
Phone 614-221-6679 ° Fax 614-448-4105 * www.PJFweb.com Site Name: Horton 2

Description: 148' pole

Version: 1.05 Date: 1-19-2009 Owner; CCl
No Stiffeners; CCI Methodology Engineer: mcl
Monopole Base Plate Analysis for Round/Square Unstiffened Base Plates
Reference Standard and Methodology:
Reference Standard:........................ TIA-222-F Design Methodology................. CCl, 11/14/08
ASD Siress Increase:....................... 1.3333 Base Plate Type:..........c.......... Square/Unstiffened
Base Reactions from Analysis (ASD, TIA-222-F):
Moment:...........ccccocvnvivnemmcnn, 2513.0 ft-kips Elevation:.................cccooviiniinn, 0.0 ft
AxialLoad.................ccccoeverrinnnn, 33.0 kips
Shaft Parameters:
Shaft Shape; Number of Sides............ 18 Shaft Steel Specification:.......... ASTM A572 GR 65
Diameter Across Flats:...................... 45,72 inch Shaft Yield Strength, Fy........... 65 ksi
Shaft Thickness:...........c.....covvveu... 0.31250 inch Base Connection Type.............. Butt Weld
Base Plate Parameters:
Plate Type:.......ccocoveveveriiiiiiinnn . Square Boft Circle, BC:.....ccc.covou...... 52.00 inch
Plate Diameter or Width:................... 51.00 inch Flate Steel Specification............ ASTM A572 GR 50
Plate Thickness:.............ccocvvvenn. 2.750 inch Plate Yield Strength, Fy:........... 50 ksi
Anchor Rod Parameters:
Number of Anchor Rods:.................. i2 Anchor Rod Diameter.............. 2.250 inch
Anchor Rod Spacing:............c........... Divided per 4 Corners Anchor Rod Specification.......... AB15 #18J (Gr. 75)
Anchor Rod Analysis Results: Calculation reference, and/or controfling condition;
Moment of Inertia ........................... : 4056.0 in? 0.125 Number of Anchors x Bolt Circle?
Anchor Rod Compression:............... 2.8 kips Axial Load / Number of Anchors
Anchor Rod Tension from Moment...... 193.3 kips Moment x Max. Anchor Rod Distance / Moment of Inertia
Net Anchor Rod Compression:........... 196.1 kips Anchor Tension + Anchor Compression
Net Anchor Rod Tension................ . 190.6 kips Anchor Tension - Anchor Compression
Allowable Anchor Tension:................ 194.9 kips 0.6 x Anchor Fy x Anchor Net Area x Stress Increase
Actual/Allowable Load Ratio:| 97.8% | v RESULTS: | Within Allowable Limits: PASS
Base Plate Bending Analysis Results: Calculation reference, and/or controlling condition:
Bend Plane:..........cccccoovvvviviiiviinnn, 23.961 inch - Limiting 2-to-1 Projection Bend Plane Controls
Moment Arm, MA:.......ccccvvviivi 2.015 inch CCl Face-of-Bolt Method Used
Plate Bending Moment:..................... 900.088 in-kips 2. Net Anchor Compression x MA
Plate Section Modulus:..................... 30.200 in’ Bend Plane x Thickness? /6
Plate Bending Stress:....................... 29.804 Ksi Bending Moment / Section Modulus
Allowable Bending Stress:................ 50.000 ksi 0.75 x Plate Fy x Stress Increase
Actual/Allowable Stress Ratio:| 59.6% v’ RESULTS: | Within Allowable Limits: PASS
Analysis , ) o/, BA B oacn Dlatar o :
summarv:  Anchor Rods: 97.8% PASS Base Plate: 59.6% PASS

0 4 1T080177_RecardWi7C3-M7T_PF_CC! Sase Plate Anziysis 1 053 201772009 3:42 AM
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STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
Internet: ct.gov/csc

Daniel F. Caruso
Chairman

September 2, 2008

Kenneth C. Baldwin, Esq.
Robinson & Cole LLP
280 Trumbull Street
Hartford, CT 06103-3597

RE:  EM-VER-029-080718 —~ Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an
existing telecommunications facility located at 161 Pinney Street, Colebrook, Connecticut.

Dear Attorney Baldwin:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies,
with the following conditions:

o That any remaining antenna mounts at the 117-foot level of the tower are removed within one year of
‘the date of this acknowledgement unless they can be utilized by another carrier within that time

period; and

e The tower is reinforced as recommended in the structural analysis report dated July 8, 2008 and
sealed by Kevin Bauman, P.E. prior to the antenna swap, and the post—constructwn tower and
foundation ratings are not more than 100 percent; and

o A signed letter from a Professional Engineer duly licensed in the State of Connecticut is submitted to
the Council to certify that the reinforcements have been properly completed and that the post-
construction tower and foundation ratings of not more than 100 percent have been achieved..-

The proposed modifications are to be implemented as specified here and in your notice dated July 18, 2008,
including the placement of all necessary equipment and shelters within the tower compound. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Any
deviation from this format may result in the Council implementing enforcement proceedings pursuant to
General Statutes § 16-50u including, without limitation, imposition of expenses resulting from such failure
and of civil penalties in an amount not less than one thousand dollars per day for each day of construction or .
operation in material violation.

Cse

CONNECTICUT SITING COUNCIL

GAEMBAM-VERIZON\Colebrookidc082008.DOC Affirmative Action / Equal Opportunify Employer



EM-VER-029-080718
Page 2

Thank you for your attention and cooperation.

ecutive Director
SDP/MP/cm

¢:  The Honorable Thomas D. McKeon, First Selectman, Town of Colebrook
Karl Nilsen, Zoning Enforcement Officer, Town of Colebrook
Crown Castle



ROBINSON & COLE. KENNETH C. BALDWIN

Law Offices
BOSTON
HARTEFORD
NEwW LONDON
STAMFORD
WHITE PLAINS
NEW YORK CITY
SARASOTA

www.rc.com

EM-VER-029-080718
280 Trumbull Street

Hartford, CT 06103-3597
Main (860) 275-8200

ORIGINAL il

Direct (860) 275-8345

July 18, 2008
Via Hand Delivery

S. Derek Phelps

Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Antenna Swap
161 Pinney Street, Colebrook, Connecticut

Dear Mr. Phelps:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains a
wireless telecommunications facility, with antennas at the 117-foot level on an
existing 148-foot tower at 161 Pinney Street in Colebrook, Connecticut. The tower is
owned by Crown Castle. The Council approved Cellco’s shared use of this facility on
October 31, 2006. At that time, Alltel Communications (“Alltel”) maintained twelve
antennas at the 127-foot level on the tower.

On May 30, 2008, Cellco acquired Alltel’s CT-1 RSA cellular license for
Litchfield County Connecticut. Cellco now intends to remove its twelve PCS
antennas from the 117-foot level and Alltel’s twelve antennas from the 127-foot level
on the existing tower and install six (6) LPA-80080/6CF cellular antennas and six (6)
LPA-185080/12CF PCS antennas at the 127-foot level on the tower. Attached behind
Tab 1 are the specifications for the proposed replacement antennas.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-
72(b)(2). In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent
to Thomas D. McKeon, First Selectman of the Town of Colebrook. Pursuant to a
Council directive, a copy of this letter is being sent to Ellen C. Fredsall, the owner of
the property on which the tower is located.

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

HARTI1-1471795-1



ROBINSON & COLE.,,

S. Derek Phelps
July 18, 2008
Page 2

1, The proposed modifications will not result in the increase in the
overall height of the existing structure. Cellco’s replacement antennas will be located
at the 127-foot level of the 148-foot tower.

2. The proposed modifications wil] not require the extension of the site
boundaries. Alltel’s ground mounted equipment will be removed from of the existing
site compound.

3. The proposed modifications will not increase noise levels at the
facility by six decibels or more.

4. The operation of the replacement antennas will not increase radio
frequency (RF) power density levels at the facility to a level at or above the Federal
Communications Commission (F CC) adopted safety standard. A cumulative power
density table for the facility is included behind Tab 2.

Also attached is a Structural Analysis Report confirming that the tower, with
modifications, can support the proposed modifications, (See Tab 3).

For the foregoing reasons, Cellco respectfully submits that the proposed
modifications to the above-referenced telecommunications facility constitutes an
exempt modification under R.C.S.A. § 16-50j-72(b)(2).

Sincerely,

/ Kenneth C. Baldwin

Enclosures

Copy to:
Thomas D. McKeon, Colebrook First Selectman
Ellen C. Fredsall
Sandy M. Carter



of the antenna may be made without notice.

Mechanical specifications

Length 1800 mm 709 in
Width 140 mm 5.5 in
Depth 335 mm 132 in
Depth with z-bracket 375 mm 14.8 in
* Weight 95kg  21.0 Ibs
Wind Area
Fore/Aft 0.25 m2 2.7 ft2
Side 0.60 m2 6.5 ft2

Rated Wind Velocity (Safety factor 2.0)
>295 km/hr >183 mph

Wind Load @ 100 mph (161 km/hr)
Fore/Aft 415 N 93.3 Ibs

Side 870 N 195.6 Ibs

Antenna consisting of aluminum alloy with brass
feedlines covered by a UV safe fiberglass radome.

Mounting and Downtilting

Mounting brackets attach to a pipe diameter of
©@50-102 mm (2.0-4.0 in). If the lock-down
brace is used, the maximum diameter is @88.9
mm (3.5 in)

Mounting Bracket & Downtilt Bracket Kit
#21699999

Electrical specifications

Frequency Range 806-960 MHz
Impedance 50Q
2 Connector(s) NE or E-DIN
1 port / center
Y vSWR <1.4:1
Polarization Vertical
" Gain 14 dBd
? Power Rating 500 W
" Half Power Angle
H-Plane 80°
E-Plane 10°
" Electrical Downtilt 0°
Y Null Fill 10%

Lightning Protection Direct Ground

1) Typical values.
2) Power rating limited by connector only.
3) NE indicates an elongated N connector.
E-DIN indicates an elongated DIN connector.
4) The antenna weight listed above does not include
the bracket weight.
to hanical and/or electrical performance
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Featuring upper side
lobe suppression.

Radiation patterns for all antennas are
measured with the antenna mounted on
a fiberglass pole.

Mounting on a metal pole will typically
improve the Front-to-Back ratio.

CF Denotes a Center-Fed
Connector.

806-960 MHz

Vertically Polarized, Log Periodic 80° / 14 dBd

LPA-80080/6CF __

When ordering replace “__" with connector type.

Amphenol Antel’s
Exclusive 3T (True
Transmission Line
Technology)
Antenna Design:

® True log-periodic design allows for superior
front-to-side characteristics to minimize
sector overlap.

® Unique feedline design eliminates the need
for conventional solder joints in the signal
path.

® A non-collinear system with access to
every radiating element for broad band-
width and superior performance.

® Air as insulation for virtually no internal
signal loss.

This Amphenol Antel antenna is under a five-
year limited warranty for repair or replacement.

Antenna available with center-fed
connector only.

— -
—cemm——

Amphenol
Antel,Inc.

The Antenna Technology Company

Amphenol Antel, Inc. 1300 Capital Drive
Toll-Free (888) 417-9562

Rockford, lllinois 61109 USA  Tel. (815) 399-0001
Fax. (815) 399-0156  antel@antelinc.com www.antelinc.com

Revision Date: 7/5/07
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Mechanical specifications

Length 1806 mm 711 in
Width 104 mm 41 in
Depth 150 mm 59 in
Depth with t-bracket 178 mm 7.0 in
* Weight 48 kg 105 Ibs
Wind Area
Fore/Aft 0.19 m2 2.0 ft2
Side 0.27 m2 2.9 ft2

Rated Wind Velocity (Safety factor 2.0)
>270 km/hr >168 mph

Wind Load @ 100 mph (161 km/hr)
Fore/Aft 325 N 73.1 Ibs
Side 440 N 98.9 Ibs

Antenna consisting of aluminum alloy with brass
feedlines covered by a UV safe fiberglass radome.

Mounting and Downtilting

Mounting brackets attach to a pipe diameter of
@50-102 mm (2.0-4.0 in).

Mounting bracket kit #26799997
Downtilt bracket kit #26799999

The downtil bracket kit includes the mounting
bracket kit.

Electrical specifications

Frequency Range 1850-1990 MHz

Impedance 50Q
%) Connector(s) NE or E-DIN
1 port / center
Y VSWR <1.4:1
Polarization Vertical
Y Gain 17.5 dBi
2 Power Rating 250 w
2 Half Power Angle
H-Plane 80°
E-Plane 5°
) Electrical Downtilt 0°
" Null Fill 10%

Lightning Protection Direct Ground

1) Typical values.
Power rating limited by connector only.
NE indicates an elongated N connector.
E-DIN indicates an elongated DIN connector.

4) The antenna weight listed above does not include
the bracket weight.

Improvements to mechanical andlor electrical performance

of the antenna may be made without notice.

Vertically Polarized, Log Periodic 80° /17.5 dBi

LPA-185080/12CF

When ordering replace * " with connector type.

Radiation pattern)

ey
_m/ z
18/
-0 /
Q0
1
0
W
N
e
110 w9 @ n
Horizontal
a0 0D @
— ~_
ECpe )
w7 @
-/ \ @
-0
-0
10
m Amphenol Antel’s
© Exclusive 3T (True
o\ & Transmission Line
w0 S Technology)
e T N0l0gY.  Antenna Design:
w - g e @)
Yoo oo ® ® True log-periodic design allows for superior
Vertical front-to-side characteristics to minimize

sector overlap.

® Unique feedline design eliminates the need
for conventional solder joints in the signal
path.

® A non-collinear system with access to
every radiating element for broad band-
width and superior performance.

Radiation patterns for all antennas are
measured with the antenna mounted on
a fiberglass pole.
® Air as insulation for virtually no internal
Mounting on a metal pole will typically signal loss.
improve the Front-to-Back ratio.
This Amphenol Antel antenna is under a five-
year limited warranty for repair or replacement.

Antenna available with center-fed
connector only.

CF Denotes a Center-Fed
Connector. — e

Am h;enol
1850-1990 MHz An,t,el,lnc_

The Antenna Technology Company

Amphenol Antel, Inc. 1300 Capital Drive
Toll-Free (888) 417-9562

Rockford, lllinois 61109 USA Tel. (815) 399-0001
Fax. (815) 399-0156

Revision Date: 7/12/07

antel@antelinc.com www.antelinc.com
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PAUL |.

FORD AND COMPANY
STRUCTURAL

ENGINEERS

250 East Broad Street ® Suite 1500 ¢ Columbus, Ohio 43215-3708

July 8, 2008
Ben Goodhart
Crown Castle International

1200 MacArthur Blvd., Suite 1200

Mahwah, NJ 07430
(704) 321-3845

Subject: Structural Analysis Report of Existing 148-Ft Monopole

Carrier Designation

Crown Castle Designation

Engineering Firm Designation
Site Data

Dear Ben Goodhart,

Verizon Wireless Co-Locate
Carrier Site Number:
Carrier Site Name:

Crown Castle BU Number:

Crown Castle Site Name:

Crown Castle JDE Job Number:
Crown Castle Application Number:
Crown Castle PO Number-:

Crown Castle WO Number:

Paul J. Ford and Company

Modifications Required
Monopole is Overstressed
Foundation is Adequate

N/A
Colebrook SW

876377

Horton 2 / Fredsall Property
98242

55896 Revision # 2

293960

218952

37508-0010_R1

116 Pinney St., Colebrook, Litchfield County, CT
Latitude 41° 57' 58.57", Longitude -73° 7' 19.65"

Paul J. Ford and Company is pleased to submit this “Structural Analysis Report’ to determine the structural
adequacy of the above monopole. This analysis has been performed in accordance with the Crown Castle
Structural “Statement of Work”, the terms of the Purchase Order, and the TIA/EIA-222-F Standard for the following
Basic Wind Speeds: 80 mph without ice, 69 mph with 0.5" radial ice, and 50 mph (Operational) without ice.

The monopole was analyzed with the addition of the proposed antenna loading shown in the table below combined
with the existing and reserved loading on the structure:

piiElevation<#- T Count. o “opesrsioAntennaDescription th U e et e
B Antel LPA-80080/6CF w/mount pipe
127 e

126 I

Antel LPA-185080/12CFx2 w/ Mount Pipe
Generic 12' LP Platform

Based on our analysis, we have determined that (a.) the existing monopole structure is overstressed, and (b.) the
foundation has sufficient capacity to support the existing, reserved, and proposed loading. Modifications to the
monopole structure are required prior to adding the proposed loads.

Respectfully submitted,

o .
WL, &,
Maria C=£ope= !
Project Engineer
mclopez@pjfweb.com

&

COLUMBUS, OHIO
(614) 221-6679

Founded in 1965

ot ;mw:.‘um‘,t

* ATLANTA, GEORGIA

(404) 266-2407

. www.P/Fweb.com .

ORLANDO, FLORIDA
(407) 898-9039

Employee-Owned Since 1994
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INTRODUCTION

At the request of Crown Castle International, Paul J. Ford and Company has analyzed the monopole at the Horton
2/ Fredsall Property site located in Colebrook, Litchfield County, CT. This structural analysis has been performed
in accordance with the TIA/EIA-222-F-1996 Standard, “Structural Standards for Steel Antenna Towers and Antenna
Supporting Structures” to determine if the monopole structure has adequate capacity to support the existing,
reserved, and proposed antenna loading.

ANALYSIS CRITERIA

The existing monopole has been analyzed for the antenna and coax loading listed in Tables 1A, 1B, 2A, and 2B
below. The monopole has been analyzed in accordance with the TIA/EIA-222-F-1996 Standard for the following
fastest-mile Basic Wind Speeds: 80 mph without ice, 69 with 0.5" radial ice, and 50 mph without ice as
recommended for Litchfield County, CT.

Table 1A - Proposed Antenna Information

—Elevation - ft Count].~ " : __Antenna Description . Status
127 6 Antel LPA -80080/6CF w/mount pipe Proposed
6 Antel LPA-185080/12CFx2 w/ Mount Pipe Proposed
126 1 Generic 12" LP Platform Proposed

Table 1B - Proposed Cable Information

Elevation - ft -] Count B Cable Description i - _Location Status
126 -0 12 LDF7-50A (1-5/8 FOAM) Internal Proposed

Table 2A - Existing and Reserved Antenna Information

Elevation - ft Count | - - L Antenna Description : Status
148* 9 FV65-14-00NA2 wiMount Pipe MLA
1 Generic 12" LP Platform Existing
9 DUO1417-8686 wiMount Pipe Existing
3 CSS DBC-750 Existing
140 6 ADC DD1900 Full Band Masthead Existing
3 DUO1417-8686 w/iMount Pipe Reserved
3 12" T-Am Mounts (MC-K12) Existing
127 3 7221 w/Mount Pipe
126 3 3’ side arms To be
12 Antef LPA - 185063/12CF w/ Mount Pipe removed
117 6 T™MA
1 Generic 12" LP Platform
102 1 KS24019-L112A Existing
100 1 MTS 24" Stand-Off Bracket (1) Existing
* MLA antenna loading controls design. Existing antenna loading consists of (6) DB98OHO0EM,
Table 2B - Existing and Reserved Cable Information
Elevation -ft T Count | ‘ -Cable Description o Location Status
147 - 0* 9 1-5/8 Internal MLA
140-0 9 1-5/8 Internal Existing
3 1-5/8 Internal Reserved
126 -0 6 1-5/8 Internal To be
117 -0 12 1-5/8 Internal removed
100 -0 1 172 Internal Existing
8-0 1 12 Internal Existing

* MLA coax loading controls design. Existing coax loading consists of (6) 1-5/8".

CCEMPF-062708 File: G:\TOWER B875_Crown_C: 8-0010_BU 876377 -0010_R1_876377 WO 218952 37508-0010_R1.AUTO_REPORT. doc
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Information for the existing monopole and foundation is based on the available drawings, documents, and/or
information listed in Table 3 below.

Table 3 - Reference Documents Provided

. -Document Source .. Reférence . |. - Remarks
Proposed Antenna Loading Crown Castle App. 55996 Rev# 2, 11/20/07
Existing Antenna Loading Crown Castle CAD Drawings ] BU#876377
Original Tower Drawings Crown Castle 1883532 Summnt/PJF(,)g1 /111173(/)29200'1364’
Foundation Drawings Crown Castle 1629428 Summit/PJF(,); /1111?3(/)29200'1364'
Geotechnical Report Crown Castle 1532992 SEA Consultants, 99674.03-A, 09/05/00

ANALYSIS PROCEDURE
ANALYSIS METHODS

RISA Tower (Version 5.2:0.1), a commercially available software program, was used to create a three-dimensional
model of the monopole and calculate member stresses for various dead, live, wind, and ice load cases. The

analysis was performed in accordance with the TIA/EIA-222-F Standard. Selected output from the analysis is
included in Appendix A.

ASSUMPTIONS

1. Monopole was fabricated and installed in accordance with the manufacturer's specifications.

2. Monopole has been properly maintained in accordance with manufacturer's specifications.

3. The configuration of antennas, transmission cables, mounts and other appurtenances are as specified in
Tables 1A, 1B, 2A, and 2B and the referenced drawings.

If any of the above assumptions are not valid or have been made in error, then the results of this analysis may be
affected. In that case, please notify Paul J. Ford and Company immediately so that we can review any new and/or
modified information and determine its affect on the analysis results regarding the structural adequacy of the
monopole and foundation.

CCHMPF.062708 File: Gi\TOWER 475_Crown_Caslle\2008137508-0010_BU 876377\37508-0010_R1_876377 WO 218952 G7508-0010_R1AUTO_REPORT. doc
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ANALYSIS RESULTS

Our structural analysis indicates that the existing monopole structure is overstressed. Our analysis indicates that
the existing foundation has sufficient capacity to adequately support the existing, reserved, and proposed loading.

Table 4 - Component Stresses vs. Capacity

. Notes™ o -.Component | -2 Elevation N . Pass [Fail -
TRV DR N TS ST Nt ANE _Capacity - .-
Risa Tower Analysis Summary:
L1 148 - 117.25 62.3 Pass
L2 117.25-80.75 102.7 Pass
L3 80.75-40 111.4 Fail
: : LT R V- : 40-0: 141~ - Fall
Additional Components:
Base Plate 0-0 63.5 Pass
Anchor Rods 0-0 97.5 Pass
Foundation (Soil) - PJF Pole 0-0 107* Pass
Foundation (Sot';uctural) -PJF 0-0 96.2 Pass
Structural Rating (maximum capacity of all components) = 1141

* Overstress acceptable per Crown Engineering Forum decision (Maximum of 10% overstress acceptable for

and (b.) the foundation has sufficient capacity to support the existing, reserved, and
Moadifications to the monopoie structure are required prior to adding the proposed loads.

MODIFICATIONS

proposed [oading.

1. Provide monopole shaft reinforcement.

CCHMPF-062708 File: G:\TOWER\375_cmwn}aslls\zooa\’nﬁu&un10‘3u876377\37ﬁna~0010‘R1_s75377woziassz\‘nsus»uuw R1.AUTO_REPORT.doc
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APPENDIX A

Output From Computer Programs

| Tower Input Data ]

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Tower is located in Litchfield County, Connecticut.
Basic wind speed of 80 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 69 mph is used in combination with ice.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333,

Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not

considered.
| Tapered Pole Section Geometry ]
Section  Elevation Section Splice Number Top Bottomn Wall Bend Pole Grade
Length Length of Diameter ~ Diameter Thickness Radius
ft ft ft Sides in in in in
L1 148.00-117.25 30.75 3.50 18 22,0000 27.2270 0.1875 0.7500 AB07-60
(60 ksi)
L2 117.25-80.75 40.00 4.25 18 26.2571  33.0560  0.2500 1.0000 AB07-60
(60 ksi)
L3 80.75-40.00 45.00 5.00 18 31.8336  39.4830 0.2813 1.1252 ABO7-65
(65 ksi)
L4 40.00-0.00 45.00 18 38.0705 457200 0.3125 1.2500 AB07-65
(65 ksi)
[ Tapered Pole Properties |
Section  Tip Dia. Area / r C I/C J 1Q w w/
in in? in* in in in® in* in? in

L1 22.3394 129812 780.3007  7.7434 11.1760  69.8193  1561.6281 6.4918 3.5420 18.891
27.6470  16.0919 1486.4203 9.5990 13.8313  107.4677 2974.7964 8.0475 4.4620 23.797
L2 27.2662  20.6366 1763.4201 92325 13.3386 1322051 3529.1786 10.3203 4.1812 16.725
33.5659  26.0316 3539.5188 11.6461 16.7924  210.7804 7083.6950 13.0183 5.3779 21.511
L3 33.0583  28.1714 3543.2979 11.2011 16.1715  219.1079 7091.2582 14.0884 5.1076 18.157
40.0921  35.0011 6795.6156 13.9166  20.0574 338.8090 13600.173 17.5039 6.4539 22,943

1
L4 39.5208  37.4512 67455046 13.4041 19.3398  348.7934¢ 13500.065 18.7292 6.1504 19.681
2

46.4253  45.0386 11732.138 16.1197 23.2258 505.1347 23479.713 225238 7.4967 23.99
2 8

CCHMPF-062708 File: GATOWER'S75_Crown_Caslle\200837508-0010_8y 876377137508-0010_R1_876377 WO 218952 87508-0010_R1 AUTO_REPORT.doc
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Tower Gusset Gusset  Gussef GradeAdjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Stitch Bolt
(per face) Ar Spacing Spacing

Diagonals  Horizontals

ft fisd in i in
L1 148.00- 1 1 1

117.25
L2 117.25- 1 1 1
80.75
L3 80.75- 1 1 1
40.00
L4 40.00-0.00 1 1 1
[ Feed Line/Linear Appurtenances - Entered As Round Or Flat ]
Description Face Allow Component Placement Total  Number Clear Width or Perimete Weight
or Shield Type Number Per Row Spacing Diamete r
Leg ft in r pif
in in
[ Feed Line/Linear Appurtenances - Entered As Area ]
Description Face Allow Component Placemenf Total CaAa Weight
or Shield Type Number
Leg ft i3 pif
LDF7-50A (1-5/8 C No Inside Pole 147.00 - 0.00 9 No Ice 0.00 0.82
FOAM) 1/2" lce 0.00 0.82
(MLA)
LDF7-50A (1-5/8 Cc No Inside Pole 140.00 - 0.00 9 No Ice 0.00 0.82
FOAM) 1/2" Ice 0.00 0.82
€)
LDF7-50A (1-5/8 C No Inside Pole 140.00 - 0.00 3 No Ice 0.00 0.82
FOAM) 172" Ice 0.00 0.82
®)
LDF7-50A (1-5/8 Cc No Inside Pole 126.00 - 0.00 12 No Ice 0.00 0.82
FOAM) 1/2" Ice 0.00 0.82
(i)
LDF4-50A (1/2" foam) C No Inside Pole 100.00 - 0.00 1 No Ice 0.00 0.15
€ 1/2" Ice 0.00 0.15
LDF4-50A (1/2" foam) C No Inside Pole 8.33-0.00 1 No Ice 0.00 0.15
(E) 1/2" Ice 0.00 0.15
| Feed Line/Linear Appurtenances Section Areas ]
Tower Tower Face Ar Ar Cahs Cala Weight
Sectio Elevation In Face Out Face
n ft i 1 s s K
L1 148.00-117.25 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.53
L2 117.25-80.75 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.99

CCHMPF-062708 File: G:\TOWERB?S»Crown»caslla\zﬂﬂa\77508-0010_EU 8763777508-0010_R1_876377 WO 218952 \37508-0010_R1.AUTO_REPORT doc
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Tower Tower Face Ar Ar CaAn Caha Weight
Sectio Elevation In Face Out Face
n ft 2 2 2 K
L3 80.75-40.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 1.11
L4 40.00-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 1.09

CCI BU No. 876377

L

Feed Line/Linear Appurtenances Section Areas - With Ice

CCHMPF-062708 Fllo: G:\TOWER B75_Crown_Caslie200837508.00 10_BU876377\37508-0010_R1_876377 WO 218952 87508-0010_R1.AUTO_REPORT.dog

Tower Tower Face Ice Ar Ar CaAa CaAa Weight
Sectio Elevation or Thickness In Face Out Face
n ft Leg in 2 2 lid 2 K
L1 148.00-117.25 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.53
L2 117.25-80.75 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.99
L3 80.75-40.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 1.1
L4 40.00-0.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 1.09
[ Feed Line Center of Pressure
Section Elevation CPx CP; CPyx CP;
Ice Ice
ft in in in in
L1 148.00-117.25 0.0000 0.0000 0.0000 0.0000
L2 117.25-80.75 0.0000 0.0000 0.0000 0.0000
L3 80.75-40.00 0.0000 0.0000 0.0000 0.0000
L4 40.00-0.00 0.0000 0.0000 0.0000 0.0000
[ Discrete Tower Loads
Description Face Offset Offsets:  Azimuth Placement CaAa CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft i i K
f o
ft
(3) FV65-14-00NA2 A FromFace 2.00 0.0000 148.00 Nolce  8.64 6.95 0.06
w/Mount Pipe 0.00 172" 9.29 8.13 0.12
(MLA) 0.00 Ice
(3) FV65-14-00NA2 B FromFace 2.00 0.0000 148.00 No Ice 8.64 6.95 0.06
w/Mount Pipe 0.00 172" 9.29 8.13 0.12
(MLA) 0.00 Ice
(3) FV65-14-00NA2 C FromFace 2.00 0.0000 148.00 No Ice 8.64 6.95 0.06
w/Mount Pipe 0.00 172" 9.29 8.13 0.12
(MLA) 0.00 Ice



Crown Castle International July 8, 2008

148 Ft. Monopole Structural Analysis Report CCI BU No. 876377
Project Number 98242 Page 9 of 19
Description Face Offset Offsets:  Azimuth Placement CaAa CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft fiad e K
f °
ft
Generic 12' LP Platform C None 0.0000 148.00 No lce 2524 25.24 1.80
&) 1/2" 28.60 28.60 2.00
Ice
(3) DUO1417-8686 A FromFace 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
w/Mount Pipe 0.00 1/2" 7.96 6.96 0.10
E) 0.00 Ice
(3) DUO1417-8686 B FromFace 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
w/Mount Pipe 0.00 172" 7.96 6.96 0.10
(3] 0.00 Ice
(3) DUO1417-8686 B  FromFace 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
w/Mount Pipe 0.00 1/2" 7.96 6.96 0.10
E) 0.00 Ice
CSS DBC-750 A FromFace 2.00 0.0000 140.00 No Ice 0.51 0.10 0.01
E) 0.00 1/2" 0.60 0.16 0.01
0.00 Ice
CSS DBC-750 B  FromFace 2.00 0.0000 140.00 No Ice 0.51 0.10 0.01
E) 0.00 172" 0.60 0.16 0.01
0.00 Ice
CSS DBC-750 C FromFace 2.00 0.0000 140.00 No Ice 0.51 0.10 0.01
(E) 0.00 1/2" 0.60 0.16 0.01
0.00 Ice
(2JADCDD1900 FullBand A FromFace  2.00 0.0000 140.00 No Ice 1.29 0.32 0.02
Masthead 0.00 1/2" 1.44 042 0.02
E) 0.00 Ice
(2)ADCDD1900 FullBand B FromFace  2.00 0.0000 140.00 No Ice 1.29 0.32 0.02
Masthead 0.00 1/2" 1.44 0.42 0.02
(E) 0.00 Ice
(2)ADCDD1900 FullBand C  FromFace  2.00 0.0000 140.00 No Ice 1.29 0.32 0.02
Masthead 0.00 1/2" 1.44 0.42 0.02
(E) 0.00 Ice
DUO1417-8686 w/Mount A From Face 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
Pipe 0.00 1/2" 7.96 6.96 0.10
(R) 0.00 Ice
DUO1417-8686 w/Mount B From Face 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
Pipe 0.00 1/2" 7.96 6.96 0.10
(R) 0.00 Ice
DUO1417-8686 w/Mount C FromFace 2.00 0.0000 140.00 No Ice 7.25 5.86 0.05
Pipe 0.00 1/2" 7.96 6.96 0.10
(R) 0.00 Ice
12' T-Arm Mounts (3) A FromFace 2.00 0.0000 140.00 No lce  12.00 12.00 0.85
(E) 0.00 1/2" 15.00 15.00 1.10
0.00 Ice
(2) Antel LPA -80080/6CF A FromFace 4.00 0.0000 127.00 No Ice 4.47 10.93 0.06
w/mount pipe 0.00 172" 4.95 11.93 0.12
P) 0.00 Ice
(2) Antel LPA -80080/6CF B  FromFace 4.00 0.0000 127.00 No Ice 4.47 10.93 0.06
w/mount pipe 0.00 172" 4,95 11.93 0.12
P 0.00 Ice
(2) Antel LPA -80080/6CF C FromFace 4.00 0.0000 127.00, No Ice 4.47 10.93 0.06
w/mount pipe 0.00 1/2" 4,95 11.93 0.12
P 0.00 Ice .
(2) Antel LPA - A FromFace 4.00 0.0000 127.00 No Ice 3.67 6.11 0.03
185080/12CFx2 w/ Mount 0.00 1/2" 4.15 7.17 0.08
Pipe 0.00 Ice

P)
(2) Antel LPA - B  FromFace 4.00 0.0000 127.00 No Ice 3.67 6.11 0.03

CCHMPF-062708 File: G:TOWER'B75_Crown_Castle2008\37508.0010_8U 876377137508-0010_R1_876377 WO 218952 \37508-0010_R1.AUTO_REPORT.doc.
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Description Face — Offsel Offsets: — Azimuth Placement Caha Caha Weight
or Type Horz Adjustmen Front Side
Leg Lateral t
Vert
ft ft sl i K
ﬂ o
ft
185080/12CFx2 w/ Mount 0.00 12" 4.15 717 0.08
Pipe 0.00 lce
P)
(2) Antel LPA - C  From Face 4.00 0.0000 127.00 No Ice 3.67 6.11 0.03
185080/12CFx2 w/ Mount 0.00 172" 4.15 717 0.08
Pipe 0.00 Ice
)
Generic 12' LP Platform C None 0.0000 126.00 Nolce 2524 25.24 1.80
P) 172" 28.60 28.60 2.00

Ice

*k

*k

KS24019-L1124 C From Face 1.00 0.0000 102.00 No Ice 0.10 0.10 0.01
(3] 0.00 1/2" 0.18 0.18 0.01
0.00 Ice
MTS 24" Stand-off Bracket ¢ None 0.0000 100.00 No Ice 0.63 0.94 0.02
(1) 1/2" 1.00 1.45 0.03
(E) Ice
[ Tower Pressures - No Ice ]
Gy = 1.690
Section z K g: Ag F Ar Agr Aleg Leg CaAa CaAa
Elevation a % In Out
c Face Face
ft ft psf i e lisi lisd i lisi
L1 148.00- 132.2111.487 24| 63.072T A 0.000 63.072 63.072 100.00 0.000 0.000
117.25 B 0.000 63.072 100.00 0.000 0.000
C 0.000 63.072 100.00 0.000 0.000
L2 117.25. 98.61] 1.367 22| 91.110| A 0.000 91.110 91.110| 100.00 0.000 0.000
80.75 B 0.000 91.110 100.00 0.000 0.000
C 0.000 91.110 100.00 0.000 0.000
L3 80.75- 60.22) 1.187 191 122.31] A 0.000 122.316 122.316 | 100.00 0.000 0.000
40.00 6| B 0.000 122.316 100.00 0.000 0.000
C 0.000 122.316 100.00 0.000 0.000
L4 40.00-0.00 19.46 1 161 141.06| A 0.000 141.067 | 141.067 100.00 0.000 0.000
71 B 0.000 141.067 100.00 0.000 0.000
C 0.000 141.067 100.00 0.000 0.000
[ Tower Pressure - With Ice ]
Gy = 1.690
Section z Kz [ tz As F Ar A Aleg Leg Caha CaAn
Elevation a % In Out
c Face Face
ft ft psf in s e s 2 lisi
L1 148.00- 132.21] 1.487 18 0.5000 65.635[ A 0.000 65.635 65.635]  100.00 0.000 0.000
117.25 B 0.000 65.635 100.00, 0.000, 0.000
C 0.000 65.63 100.00 0.000 0.00
L2 117.25- 98.61 1.367 1# 0.5000{ 94.152 A 0.000 94.15 94.152]  100.00 0.000 0.001

CCHMPF-062708 Fite: G:\TOWER\’175_Crown>caslls\ZDUE\37508-001D>EU 87637767508-0010_R1_876377 wo 218952187508-0010_R1 AUTO_REPORT.doc



CCHMPF-062708 File: G:\TOWER 375_Crown_Castle2008167508-0010_BU 876377137508-0010_R1_876377 WO 218952 37508-0010_R1.AUTO_REPORT.dac

Crown Castle International July 8, 2008
148 Ft. Monopole Structural Analysis Report CCiBU No. 876377
Project Number 98242 Page 11 of 19
Section z Kz qz tz As F Ar Ar Aleg Leg CaAa CaAa
Elevation a % in Out
c Face Face
ft psf in lid e 2 i lis
80.75 B 0.000 94,152 100.00 0.000, 0.000
C 0.000 94.152 100.00 0.000 0.000
1.3 80.75-40.00, 60.220 1.187, 15 0.5000( 125.712| A 0.000] 1257120 125.712| 100.00 0.000, 0.000
B 0.000;] 125.712 100.00 0.000 0.000
C 0.000[ 125.712 100.00 0.000, 0.000
L4 40.00-0.00 19.46 1 121 0.5000( 144.401| A 0.000] 144.401 144.401 100.00 0.000 0.000
B 0.000] 144.401 100.00 0.000 0.000
C 0.000] 144.401 100.00 0.000 0.000)
B Tower Pressure - Service
Gy = 1.690
Section z Kz [¢/3 Ac F Ae Ar Aleg Leg CrAa Caha
Elevation a % In Out
c Face Face
ft ft psf i e lid lid s lis
L1 148.00- 132.21] 1.487 10] 63.072[ A 0.000 63.072 63.072 100.00 0.000 0.000
117.25 B 0.000 63.072 100.00 0.000 0.000
C 0.000 63.072 100.00 0.000 0.000
L2 117.25- 98.61 | 1.367 9] 91110 A 0.000 91.110 91.110| 100.00 0.000 0.000
80.75 B 0.000 91.110 100.00 0.000 0.000
c 0.000 91.110 100.00 0.000 0.000
L3 80.75- 60.22] 1.187 8| 12231 A 0.000| 122.316| 122.316| 100.00 0.000 0.000
40.00 61 B 0.000| 122.316 100.00 0.000 0.000
C 0.000| 122316 100.00 0.000 0.000
L4 40.00-0.00 19.46 1 6| 141.06( A 0.000| 141.067| 141.067( 100.00 0.000 0.000
7] B 0.000( 141.067 100.00 0.000 0.000
C 0.000| 141.067 100.00 0.000 0.000
Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No lce
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No lce
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No lce
14 Dead+lce
15 Dead+Wind 0 deg+ice
16 Dead+Wind 30 deg+lce
17 Dead-+Wind 60 deg+ice
18 Dead+Wind 90 deg+ice
19 Dead+Wind 120 deg+lce
20 Dead+Wind 150 deg+lce
21 Dead+Wind 180 deg+ice
22 Dead+Wind 210 deg+ce
23 Dead+Wind 240 deg+lce
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j

Comb. Description

No.
24 Dead+Wind 270 deg+ice

25 Dead+Wind 300 deg+lce

26 Dead+Wind 330 deg+tice

27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service

[ Maximum Member Forces ]
Sectio Elevation Component Condition Gov. Force Major Axis — Minor Axis
n ft Type Load Moment Moment
No. Comb. K kip-ft kip-ft
L1 148 - 117.25 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -11.01 2.10 3.12
Max. Mx 1" -6.23 252.13 0.08
Max. My 2 -6.29 0.36 247.06
Max. vy 11 -14.72 252,13 0.08
Max. Vx 2 -14.45 0.36 247.06
Max. Torque 5 3.87
L2 117.25 - Pole Max Tension 1 0.00 0.00 0.00
80.75
Max. Compression 14 -15.64 2.20 3.26
Max. Mx 11 -10.47 820.55 -2.53
Max. My 2 -10.52 -2.49 805.66
Max. Vy 11 -17.06 820.55 -2.53
Max. Vx 2 -16.78 -2.49 805.66
Max. Torque 5 3.86
L3 80.75 - 40 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -22.23 2.27 3.36
Max. Mx 11 -16.82 1551.32 -5.60
Max. My 2 -16.85 -5.66 1525.41
Max. vy 11 -19.38 1551.32 -5.60
Max. Vx 2 -19.11 -5.66 1525.41
Max. Torque 5 3.83
L4 40-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -31.54 227 3.36
Max. Mx 1" -25.84 2471.77 -9.07
Max. My 2 -25.84 -9.12 2433.80
Max. vy 11 -21.45 2471.77 -9.07
Max. Vx 2 -21.19 -9.12 2433.80
Max. Torque 5 3.81
[ Maximum Reactions ]
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 21 31.54 0.04 -17.34
Max. Hy 11 25.86 21.42 -0.08
Max. H, 2 25.86 -0.08 21.16

Max. M, 2 2433.80 -0.08 21.16

CCHMPF-062708 File: G:\TOWER \375_Crown_Casie2008137508-0010_BU 87637737508-0010_R1_876377 WO 218952 \37508-0010_R1.AUTO_REPORT doc
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Location Condition Gov. Vertical Horizontal, X Horizontal, 7
Load K K K
Comb.
Max. M, 5 2467.94 -21.42 0.08
Max. Torsion 5 3.80 -21.42 0.08
Min. Vert 1 25.86 0.00 0.00
Min. H 5 25.86 -21.42 0.08
Min. H, 8 25.86 0.08 -21.16
Min. M 8 -2429.70 0.08 -21.16
Min. M, 11 -2471.77 21.42 -0.08
Min. Torsion 1 -3.80 21.42 -0.08
| Tower Mast Reaction Summary N
Load Vertical Sheary Shear, Overturning Overturning Torque

Combination Moment, M, Moment, M,
K K K kip-ft kip-ft kip-ft
Dead Only 25.88 -0.00 -0.00 -2.07 1.94 0.00
Dead+Wind 0 deg - No Ice 25.86 0.08 -21.16 -2433.80 -9.12 0.70

Dead+Wind 30 deg - No Ice 25.86
Dead+Wind 60 deg - No Ice 25.86
Dead+Wind 90 deg - No Ice 25.86
Dead+Wind 120 deg - No Ice 25.86
Dead+Wind 150 deg - No Ice 25.86
Dead+Wind 180 deg - No Ice 25.86
Dead+Wind 210 deg - No Ice 25.86
Dead+Wind 240 deg - No Ice 25.86
Dead+Wind 270 deg - No Ice 25.86
Dead+Wind 300 deg - No Ice 25.86
Dead+Wind 330 deg - No Ice 25.86
Dead+ice 31.54
Dead+Wind 0 deg+ice 31.54
Dead+Wind 30 deg+ice 31.54
Dead+Wind 60 deg+ice 31.54
Dead+Wind 90 deg+ice 31.54
Dead+Wind 120 deg+lce 31.54
Dead+Wind 150 deg+ice 31.54
Dead+Wind 180 deg+ice 31.54
Dead+Wind 210 deg+ice 31.54
Dead+Wind 240 deg+ice 31.54
Dead+Wind 270 deg+ice 31.54
Dead+Wind 300 deg+ice 31.54
Dead+Wind 330 deg+lce 31.54
Dead+Wind 0 deg - Service 25.86
Dead+Wind 30 deg - Service 25.86
Dead+Wind 60 deg - Service 25.86
Dead+Wind 90 deg - Service 25.86
Dead+Wind 120 deg - 25.86
Service

Dead+Wind 150 deg - 25.86
Service

Dead+Wind 180 deg - 25.86
Service

Dead+Wind 210 deg - 25.86
Service

Dead+wind 240 deg - 25.86
Service

Dead+Wind 270 deg - 25.86
Service

Dead+Wind 300 deg - 25.86
Service

Dead+Wind 330 deg - 25.86

Service

10.78
18.59
21.42
18.51
10.64
-0.08
-10.78
-18.59
-21.42
-18.51
-10.64
-0.00
0.04
8.77
15.16
17.48
15.12
8.70
-0.04
-8.77
-15.16
-17.48
-16.12
-8.70
0.03
4.21
7.26
8.37
7.23

4.16
-0.03
-4.21
-7.26
-8.37
-7.23

-4.16

-18.36
-10.64
-0.08
10.51
18.29
21.16
18.36
10.64
0.08
-10.51
-18.29
-0.00
-17.34
-15.03
-8.70
-0.04
8.63
14.99
17.34
15.03
8.70
0.04
-8.63
-14.99
-8.27
-7.17
-4.16
-0.03
4.1

7.14
8.27
7.17
4.16
0.03
-4.11

-7.14

-2113.43
-1227.37
-13.09
1204.20
2098.39
2429.70
2109.32
1223.29
9.07
-1208.21
-2102.44
-3.36
-2061.32
-1788.62
-1037.56
-9.42
1020.37
1775.90
2054.65
1781.94
1030.91
2.81
-1026.97
-1782.53
-954.61
-829.17
-482.11
-6.44
470.40

820.64
950.41
824.97
477.92
2.25
-474.59

-824.83

-1242.66
-2142.58
-2467.94
-2131.60
-1223.51
13.04
1246.53
2146.41
2471.77
2135.48
1227.44
227
-3.83
-1042.59
-1801.33
-2076.81
-1795.24
-1032.00
8.41
1047.13
1805.83
2081.32
1799.79
1036.59
-2.37
-485.57
-838.13
-965.58
-833.79

-478.05
6.31
489.51
842.05
969.51
837.72

481.99

-1.29
-2.94
-3.80
-3.64
-2.51
-0.70
1.30
2.94
3.80
3.64
2.50
0.00
0.58
-1.19
-2.64
-3.38
-3.22
-2.19
-0.58
1.19
2.64
3.38
3.22
2.19
0.28
-0.52
-1.17
-1.52
-1.45

-1.00
-0.28
0.52
1.17
1.52
1.45

1.00
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Solution Summary |
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. K K K K K K

1 0.00 -25.86 0.00 0.00 25.86 0.00 0.000%
2 0.08 -25.86 -21.16 -0.08 25.86 21.16 0.000%
3 10.78 -25.86 -18.36 -10.78 25.86 18.36 0.000%
4 18.59 -25.86 -10.64 -18.59 25.86 10.64 0.000%
5 21.42 -25.86 -0.08 -21.42 25.86 0.08 0.000%
6 18.51 -25.86 10.51 -18.51 25.86 -10.51 0.000%
7 10.64 -25.86 18.29 -10.64 25.86 -18.29 0.000%
8 -0.08 -25.86 21.16 0.08 25.86 -21.16 0.000%
9 -10.78 -25.86 18.36 10.78 25.86 -18.36 0.000%
10 -18.59 -25.86 10.64 18.59 25.86 -10.64 0.000%
11 -21.42 -25.86 0.08 2142 25.86 -0.08 0.000%
12 -18.51 -25.86 -10.51 18.51 25.86 10.51 0.000%
13 -10.64 -25.86 -18.29 10.64 25.86 18.29 0.000%
14 0.00 -31.54 0.00 0.00 31.54 0.00 0.000%
15 0.04 -31.54 -17.34 -0.04 31.54 17.34 0.000%
16 8.77 -31.54 -15.03 -8.77 31.54 15.03 0.000%
17 15.16 -31.54 -8.70 -15.16 31.54 8.70 0.000%
18 17.48 -31.54 -0.04 -17.48 31.54 0.04 0.000%
19 15.12 -31.54 8.63 -15.12 31.54 -8.63 0.000%
20 8.70 -31.54 14.99 -8.70 31.54 -14.99 0.000%
21 -0.04 -31.54 17.34 0.04 31.54 -17.34 0.000%
22 -8.77 -31.54 15.03 8.77 31.54 -15.03 0.000%
23 -15.16 -31.54 8.70 15.16 31.54 -8.70 0.000%
24 -17.48 -31.54 0.04 17.48 31.54 -0.04 0.000%
25 -15.12 -31.54 -8.63 15.12 31.54 8.63 0.000%
26 -8.70 -31.54 -14.99 8.70 31.54 14.99 0.000%
27 0.03 -25.86 -8.27 -0.03 25.86 8.27 0.000%
28 4.21 -25.86 -7.17 -4.21 25.86 717 0.000%
29 7.26 -25.86 -4.16 -7.26 25.86 4.16 0.000%
30 8.37 -25.86 -0.03 -8.37 25.86 0.03 0.000%
31 7.23 -25.86 4.11 -7.23 25.86 -4.11 0.000%
32 4.16 -25.86 7.14 -4.16 25.86 -7.14 0.000%
33 -0.03 -25.86 827 0.03 25.86 -8.27 0.000%
34 -4.21 -25.86 717 4.21 25.86 =77 0.000%
35 -7.26 -25.86 4.16 7.26 25.86 -4.16 0.000%
36 -8.37 -25.86 0.03 8.37 25.86 -0.03 0.000%
37 -7.23 -25.86 -4.11 7.23 25.86 4.1 0.000%
38 -4.16 -25.86 -7.14 4.16 25.86 7.14 0.000%

L

Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance

1 Yes 4 0.00000001 0.00000001
2 Yes 5 0.00000001 0.00016935
3 Yes 6 0.00000001 0.00024941
4 Yes 6 0.00000001 0.00027555
5 Yes 5 0.00000001 0.00073274
6 Yes 6 0.00000001 0.00023422
7 Yes 6 0.00000001 0.00026980
8 Yes 5 0.00000001 0.00003626
9 Yes 6 0.00000001 0.00026394
10 Yes 6 0.00000001 0.00024053
1 Yes 5 0.00000001 0.00059139
12 Yes 6 0.00000001 0.00027893
13 Yes 6 0.00000001 0.00024089
14 Yes 4 0.00000001 0.00000001
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15 Yes 5
16 Yes 6
17 Yes 6
18 Yes 6
19 Yes 6
20 Yes 6
21 Yes 5
22 Yes 6
23 Yes 6
24 Yes 6
25 Yes 6
26 Yes 6
27 Yes 4
28 Yes 5
29 Yes 5
30 Yes 5
31 Yes 5
32 Yes 5
33 Yes 4
34 Yes 5
35 Yes 5
36 Yes 5
37 Yes 5
38 Yes 5

0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001
0.00000001

0.00024343
0.00063741
0.00070172
0.00010362
0.00059651
0.00067773
0.00010628
0.00067171
0.00061611
0.00009266
0.00070948
0.00061959
0.00070908
0.00066287
0.00078106
0.00020201
0.00059117
0.00072725
0.00051221
0.00072340
0.00063301
0.00018750
0.00080094
0.00063573
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Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L1 148 - 117.25 54.951 36 3.1563 0.0237
L2 120.75 - 80.75 37.431 36 2.8908 0.0147
L3 85-40 18.485 36 2.0806 0.0070
L4 45-0 5.135 36 1.0509 0.0026
| Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
148.00 (3) FV65-14-00NA2 w/Mount 36 54.951 3.1563 0.0237 16728
Pipe
140.00 (3) DUO1417-8686 w/Mount Pipe 36 49.677 3.0965 0.0209 10455
127.00 (2) Antel LPA -80080/6CF 36 41.298 2.9728 0.0166 3981
w/mount pipe
126.00 Generic 12' LP Platform 36 40.670 2.9609 0.0162 3800
102.00 KS24019-L112A 36 26.772 2.5287 0.0101 2645
100.00 MTS 24" Stand-Off Bracket (1) 36 25.726 2.4810 0.0097 2606

Maximum Tower Deflections - Design Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L1 148 - 117.25 139.423 11 8.0016 0.0601
L2 120.75 - 80.75 95.097 11 7.3409 0.0371
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L3 85-40 47.033 11 5.2925 0.0176
L4 45-0 13.081 11 2.6769 0.0066
| Critical Deflections and Radius of Curvature - Design Wind I
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° ft
148.00 (3) FV65-14-G0NA2 w/Mount 11 139.423 8.0016 0.0601 6888
Pipe
140.00 (3) DUO1417-8686 w/Mount Pipe 11 126.085 7.8575 0.0529 4304
127.00 (2) Antel LPA -80080/6CF 11 104.885 7.5506 0.0419 1636
w/mount pipe _
126.00 Generic 12' LP Platform 11 103.297 7.5204 0.0411 1561
102.00 KS24019-L112A 1 68.076 6.4049 0.0254 1070
100.00 MTS 24" Stand-Off Bracket 1 11 65.421 6.2834 0.0244 1053
[ Compression Checks ]
| Pole Design Data |
Section Elevation Size L L, Kifr Fa A Actual Allow. Ratio
No. P P, P
ft ft ft ksi in? K K =

L1 148 - 117.25 TP27.227x22x0.1875 30.75 0.00 0.0 36.000 157378 -6.23 566.56 0.011
1

(1)
L2 117.25-80.75 TP33.056x26.2571x025 4000 000 00 36000 254583 -1047 91650  0.011
2)
H1-3+VT (1.37 CR)- 2
L3 80.75-40(3) TP39.483x31.8336x0.2813 45.00 000 00 39000 342422 1682 133545 0013
H1-3+VT (149 CR)- 3

L4 40-0(4)  TP4572x38.0705x0.3125 4500 0,00 0.0 30000 450386 -2584 175650  0.015
H1-3+VT (152 CR)- 4

[ Pole Bending Design Data ]
Section Elevation Size Actual  Actual  Allow. Ratio  Actual” Actual Allow.  Ratio
No. My fox Fox fox M, foy Foy foy
ft kip-ft ksi ksi Fox kip-ft ksi ksi Foy
L1 148 - 11725 TP27.227x22x0.1875 25213 29.439  36.000 0.818  0.00 0.000 36.600 0.000
(1)
L2 117.25 - TP33.056x26.2571x0.25 820.56 48.851 36.000 1.357 0.00 0.000 36.000 0.000
80.75 (2)

L3 80.75 - 40 (3) TP39.483x31.8336x0.281 1551.3 57417 39.000 1.472 0.00 0.000 39.000 0.000
3 3

L4 40-0(4) TP45.72x38.0705x0.3125  2471.7 58.720 39.000 1.506 0.00 0.000  39.000 0.000
9

CCHMPF-062708 File: GA\TOWER\’575_Crown_CasIIe\ZOOB\'ﬂSDB-OO10_BU 87637737508-0010_R1_876377 WO 218952 137508-0010_R1.AUTO_REPORT.doc



Crown Castle International
148 Ft. Monopole Structural Analysis Report
Project Number 98242

July 8, 2008
CCI BU No. 876377
Page 17 of 19

| Pole Shear Design Data |
Section Elevation Size Actual  Actual  Allow.  Ratio Actual Actual  Aliow.  Rafio
No. % f, Fy fy T fut Fut fut
ft K ksi ksi F, kip-ft ksi ksi Fut
L1 148 - 117.25 TP27.227x22x0.1875 1472 0935 24.000 0.078 3.86 0.220  24.000 0.009
(1
L2 117.25 - TP33.056x26.2571x0.25  17.06  0.670 24.000 0.056 3.83 0.111  24.000 0.005
80.75 (2)
L3 80.75-40(3) TP39.483x31.8336x0.281 19.38  0.566  26.000 0.044 3.81 0.069 26.000 0.003
3
L4 40-0(4) TP45.72x38.0705x0.3125  21.45 0476 26.000 0.037 3.80 0.044  26.000 0.002
| Pole Interaction Design Data ]
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P fox Toy fy fut Stress Stress
ft P, Fox Foy F., Fut Ratio Ratio
L1 148 -(11)17.25 0.011 0.818 0.000 0.078 0.009 0.:?1 1.333 H1-3+VT 97
L2 117.25 - 0.011 1.357 0.000 0.056 0.005 1369 X  1.333 H1-3+VT X
80.75 (2)
L3 80.75-40(3) 0.013 1.472 0.000 0.044 0.003 1485 X  1.333 H1-3+VT X
L4 40-0(4) 0.015 1.506 0.000 0.037 0.002 1521 X 1333 H1-3+vT X
| Section Capacity Table |
Section  Elevation Component Size Critical P SF*Patow % Pass
No. ft Type Element K K Capacity Fail
K 148 - 117.25 Pole TP27.227x22x0.1875 1 -6.23 755.23 62.3 Pass
L2 117.25-80.75 Pole TP33.056x26.2571x0.25 2 -10.47 1221.70  102.7 Fail &
L3 80.75 - 40 Pole TP39.483x31.8336x0.2813 3 -16.82 1780.15  111.4 Fail &
L4 40-0 Pole TP45.72x38.0705x0.3125 4 -25.84 234141 1141 Fail X
Summary
Pole (L4) 1141 Fui X
RATING= 1141 5 X

CCHMPF-062708 File: G:\TOWER 875_Crown_Castle200837508-0010_BU 87637737508-0010_R1_876377 WO 218952 37508-0010_R1.AUTO_REPORT.doc
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APPENDIX B

Cable Routing Drawing

éNSW.Lm-TD BE REMOVED)
12) 1-6/B" TO 117 FT LEVEL

PROPOSED—-RELDCATED FROM 117 FT LEVEL)
12) 1-6/8° TO 126 FT LEVEL

EIBERVED).
{NSTALLED-TO BE REMOVED} {JNJS_:—S/G TO 14D FT LEVEL
{5) 1-n/B" TD 125 FT LEVEL {3) 1-B/8" T 140 FT LEVEL

{MLA)
{9) 1-3/8" TO 148 FT LEVEL
{NSTALLED)

{8) 1-5/8" TO 148 FT LEVEL

{1) 1/2" TO GPS @ 100 FT LEVEL
{1) 1/2" T0 OPS @ 8™—4" LEVEL
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APPENDIX C

Table C1 - List of Attached Documents

__Attachment =
ERI Monopole Profile
Base Plate Calculations
Foundation Calculations

Program Version 5.2.0.1 - 6/16/2008 File:T:/375_Crown_Castle/2008/37508-0010_BU 876377/37508-0010_R1_876377 WO 218952/37508-
0010_R1.eri

CCHMPF-062708 Flle: G:\TOWER 875_Crown_Castie200887508-0010_BU 87637737508-0010_R1_876377 WO 218952 \37508-0010_R1.AUTO_REPORT.doc
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION | TYPE | ELEVATION
(3) FV85-14-00NA2 wiMount Pipe 148 DUO1417-8685 wiMounl Pips (R) 140
(MLA) DUO1417-8586 wiMounl Pipe (R) . 140
® oo (3) FVB5-14-00NA2 wiMount Pipe 148 DUO1417-8686 wiMount Pipe (R) ' 140
w I 8 R (MLA) :
-5 e 5 -] v _ _ 12" T-Arm Mounts (3) (E) 140
& T3 8 - &’Q’“& 14-00NA2 wiklount Pipe 148 (2) Anlel LPA-80080/6CF wimount 127
: —— pipe (P)
Generic 12' LP Platform () 148 (2) Ante] LPA-BOOBO/6CF wimpunt 127
.(3) DUO1417-8685 wiMount Pipe (E) 140 pipe (P) :
+(3) DUO1417-8686 wiMount Pipe (E), 14D (2) Antei LPA 5CF wimount ' 127
: (3) DUO1417-8686 wiMount Pipe (E); 140 pipe (P)
=~ CSS DBC-750 (E) 7140 (2) Antel LPA-185080/12CF 2wl 127
- : 1738 CSS DBC-750 (F) 140 Mount Pipe (P)
— _ 'CSS DBC-750 (E) 140 (2) Antel LPA-185080112CF 2wl 127
(2) ADC DD1300 Full Band 140 Mount Pipe (P)
Masthead (£) (2) Aniel LPA185080112CFa w! 127
/(2) ADC DD1800 Full 8and 140 {Mount Pipe (P)
:Masthead (E) Generic 12° LP Platform (P) 126
(2) ADC DD1900 Full Band 140 KS24019-L112A (E) 102
: Masthead (€) MTS 24" Stand-Off Bracket (1) (E) 100
g g =8 . . MATERIAL STRENGTH
v ey 8 800 d [ GRADE | Fy [ Fu [ GRADE | Fy 1 Fu
e DR  ABO7-60 60 ks 75 ki AB07-65 65 ksi :80 Ksi
2
TOWER DESIGN NOTES
1. Tower is located in Litchfield County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F
O Standard.
] 3. Tower is also designed for a 69 mph basic wind with 0.50 in ice.
= ___. B808R 4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 114.1%
g
I o 8 2 :
m TRy 8 §—2
o 5.8
2 :
3 -]
s hi 2 e
3
<
AXIAL
32K
: -7 MOMENT
g oo SHEAR 2081 kip-ft
< kd oo 17K Y
< ey B8R o B
SN TORQUE 3 kip-ft
69 mph WIND - 0.5000 in ICE
AXIAL
26 K
MOMENT
472 ki
SHEAR 2472 kip-ft
21K - " Y
: . 00R
" ) ?1— TORQUE 4 kip-ft
g ‘e e REACTIONS - 80 mph WIND
‘e v 3 8 &8 g
s ::: 5 2 8.2 @ ; : :_:::
EE5iss5 8¢
63 Z2°FE'5 8 & 652
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PAUL ). FORD AND COMPANY

STRUCTURAL ENGINEERSTS
250 East Broad Street = Suite 500 Columbus, Ohio 43215
Ph: (614) 2216679 » Fax): (614) 221-2540 Fax2: (614) 221-0166

MONOPOLE BASE PLATE ANALYSIS

TITLE: 148-Ft Pole

SITE: Horton 2

OWNER : CCI

COMM. NO: 37508—0010_R1
DATE: 08-Jul-08

Number of Sides 18 Stress Increase 1.33
Shaft Dia, DF 45.720 in. Base Plate Shape SQUARE
PT-to-PT, DP 46.425 in.
Min Bolt Circle 49.72 in. Actual Bolt Circle 52.00 in.

Base Reactions

Moment 2472.0 ft~kips
Axial Load 26.0 kips
Base Elevation 0.0 ft

Bolt Details

Number of Bolts 12

Bolt Diameter 2 1/4 inches
Bolt Type A615 #18J

Mom. Of Inertia 4056.00 inches4
Bolt Tension, T 190.15 kips
Allowable Tension 195.00 kips
Bolt Compression, C 192.32 kips
Actual / Allowable Ratio 97.5% M
Base Plate Details

Plate Moment, MPL 1162.58 inch-kips
Bend Plane, W 26.40 inches
Plate Thickness, t 2.75 inches
Plate Width 51.00 inches

Plate Steel Spec.

ASTM A572 GRADE 55

Page 1 Plate Analysis - £ 7/3/2008

Plate Steel Grade 55.00 ksi
Actual Stress 34.93 ksi
Allowable Stress 55.00 ksi
Actual / Allowable Ratio 63.5% M
Base Plate Analysis Summary
Plate Thickness 2.75 in. Bolt Circle 52.00 in.
Plate Length 51.00 in. Bolt Diameter 2.25 in.
Number of Bolts 12 Bolt Type A615 #1870
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PJF_Pole (tm) - Monopole Design Program
Windows Version 3.04.0000 Tue Jul 8, 2008 - 10:53:57 am
(c} 1993 to 2000 PAUL J. FORD AND COMPANY, Columbus, Ohio

Job No......: 37508-0010 Design No: BU#876377 Engineer : MCL
Description : 148-ft pole - horton 2 / fredsall property, colebrook, ct
Design..... :

Owner... ... : Crown Castle Client: Crown Castle 2008
Status..... : Final Design Revision: Rev. Date

Diameter (ft) el 6.00 Compression (kips): 26.00 Friction 8.7 ..., . : 2.00
Min. Depth (ft) ...: 19.00 Horizontal (kips) : 21.00 Lateral s.F ...... .. 2.00
Depth Used (ft) ...: 18.50 Uplift (kips) ....: 0.00 Concrete S.F ...... : 1.30
Rebar Area (in*2) .: 24.96¢ Moment (Ft-kips) .: 2472.0 Concrete F'e¢ (psi) 3000.0
Rebar Used ceeeeaa2(16)#11 Pull Cohesion (ft): 18.00 steel Cover (in) 4.00
Water at (£t) ..... : 11.00 Rock at (£t) .....: 14.00
SOIL PROFILE
Soil Layer Unit Ult. Skin Allowable Friction Passive Cohesion
Layer Thickness Weight Friction Bearing AaAngle- phi Coeff.- KP (c)
(ft) (pcf) (psf) (psf) (deg) (psf)

1 3.00 100.00 0.00 0.00 0.00 1.000 0.00

2 8.00 140.00 0.00 4000.00 38.00 4.204 0.00

3 3.00 77.60 0.00 4000.00 38.00 4.204 0.00

4 4.00 97.60 0.00 6000.00 40.00 4.599 0.00

5 6.00 97.60 0.00 6000.00 40.00 4.599 0.00
LATERAL / MOMENT CAPACITY (CHECK) Min Design Actual Design
Caisson Diameter ) : 6.00 6.00
Height Above Grade (ft) T e 0.50 0.50
Depth Below Grade (ft) e e 19.00 18.50
Concrete Volume (CY) R 20.42 19.90
Applied Moment From Loads (Working) , Mwork(Ft-kip): 2773.35 2766.00
Resisting Moment From Soil (Ult), Mult(Ft—kip) et 5587.70 5173.83
aoment S.F. (Malt / Mwork) .......... . . . . : 2.02 1.87 =Z
Applied Horizontal Load (Working), Hwork (Kips) ..: 21.00 21.00
Horizontal Soil Resistance (Ultimate), Hult (Kips): 46.89 48.28
Horizontal §.F. (Hult / Hwork) ........ .. . . . . . : 2.23 2.30
Center of Rotation (from grade) (Ev) ... ... 13.85 13.50
Inflection Point (Max Design Moment Location (ft) : 4.60 4.60
Maximum Factored Design Moment for Reinf. (Ft-kip) : 3424 .93 3424.93
Area Steel Required From Loads (in*2) ..... .. ... : 24.00 24.00 —_—
ACI Minimum Steel (0.5%) (in*2) .. ... . .. . 7 : 20.36 20.36 -
Area Reinf. Steel Provided (in*2) e e 24.96 24.96
UPLIFT CAPACITY CHECK :
Actual Uplift on Caisson (Kips) ......... ... ... ... : 0.00 0.00
Allowable Uplift Capacity (Kips) e e 54.87 53.88
COMPRESSION CAPACITY CHECK :
Actual Compression on Caisson (Kips) e e 26.00 26.00
Total Compression {Includes Concrete Wt.) (KRips) .: 54.98 54.27
Allowable Compression Capacity (Kips) e 169.65 169.65

USE: 6.00 ft Diameter X 19.00 ft Long (Concrete Volume = 15.90 cy)

Reinf: (16)#11 Vert, w/Closed Ties: (12)#5 @6.0m, remaining ties @18.Q" (ASTM A615)



