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Michael Perrone f i

Siting Analyst i reld 18 2009
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 letter from Aaron C. Poot, P.E. with Crown Castle,
confirming that the Verizon Wireless antenna installation was completed in
accordance with the requirements of the Structural Analysis submitted as a part of the
referenced exempt modification filing. The attached letter relates specifically to the
following Siting Council filing.

1. EM-VER-038-080522
Durham— Old Blue Hills Road, Durham, 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

HARTI1-1528475-1



Date: February 10, 2009
Veronica Harris

Crown Castle USA Inc.
1200 McArthur Blvd
Mahwah, NJ 07430
Subject:

Carrier Designation:

Crown Castle Designation:

Engineering Firm Designation:

Structural Analysis Report

o3l

Crown Castle USA inc.
2000 Corporate Drive
Canonsburg, PA 15137
{724) 416 2885

VERIZON WIRELESS Co-Locate

Carrier Site Number;
Carrier Site Name:

HRT 106
Durham, CT

806364

Crown Castle BU Number:

Crown Castle Site Name:

Crown Castle JDE Job Number:
Crown Castle Work Order Number:

Crown Castle USA Inc. Project Number:

HRT 106(B) 943202
101930
253068

2530868

101 R OLD BLUE HILL ROAD, DURHAM, Middlesex County, CT
Latitude 47° 27" 33.67", Longitude -72° 39' 45.83"
120 Foot - Monopole Tower

Site Data:

Dear Veronica Harris,

Crown Castle USA Inc. is pleased to submit this “Structural Analysis Report” to determine the structural
integrity of the above mentioned tower. This analysis has been performed in accordance with the Crown Castle
Structural 'Statement of Work’ and the terms of Crown Castle Purchase Order Number 253068, in accordance

with application 59383, revision 5.

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

LC1: Existing + Reserved + Proposed Fquipment Sufficient Capacity

Note: See Table | and Table Il for the proposed and existing/reserved loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F standard and local code requirements
based upon a wind speed of 85 mph fastest mile.

All modifications and equipment proposed in this report shall be installed in accordance with the attached
drawings for the determined available structural capacity to be effective.

We at Crown Castle USA Inc. appreciate the opportunity of providing our continuing professional services to you
and Crown Castle USA Inc. If you have any questions or need further assistance on this or any other projects

please give us a call.

Structural analysis prepared by: Gursimran Singh, Engineer | L.

Respectfully submitted by:
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Aaron C. Poot, P.E.
Engineering Supervisor % Sl sté\&\\
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February 10, 2009
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Project Number 253068, Application 59383, Revision 5 Page 3

1) INTRODUCTION

This tower is a 120 ft Monopole tower designed by VALMONT in March of 1994. The tower was originally
designed for a wind speed of 90 mph per TIA/EIA-222-E. The monopole was extended 20 feet in 2004 by
Vertical Structures.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a fastest mile wind
speed of 85 mph with no ice, 73.6 mph with 0.5 inch ice thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Center
. L Number Number| Feed
Mounting Lm? of Antenna Antenna Model of Feed Line [Note
Level (ft)| Elevation Ant Manufacturer Li Size (i
(ft) ntennas ines ize (in)
98 100 6 antel LPA'BOOSOF/,?pCeF wiMount 1, 158

Table 2 - Existing and Reserved Antenna and Cable Information

Center
Mounting|- Line | NMTPET | Antenna AntennaModel | of Fead | Lime | Note
Level (ft) { Elevation A Manufacturer Li R
(ft) ntennas ines |Size (in)
125 1 decbel ~  DBBOIMT3-XT e
118 f23 1 decibel L I DB201-A 2 7/8 1
118 2 tower mounts de Arm M?Emt [50701-
12 decibel DBB44GQ°§;));Y wMount 45 45 3
1S s 12 decbel  DB8A4HOO wiMountPipe
1 tower mounts  Platform Mount [LP 304-1]
1 andrew KP6-17B
107 107 e o 1 1/2 1
1 tower mounts Pipe Mount [PM 601-1] n
' ' DB950F85T2E-M
6 ’ decibel ~ w/Mount Pipe 1
: 100 3 swedcom ALP 9212TN w/Mount 3 1-5/8 5
98 . Pipe ;
6 swedcom ALP 9212_—N w/Mount 12 7/8 4
, - : . Pipe
98 L tower mounts  Platform Mount [LP 602-1] : _ 1
6 decibel é DBQ8OH9(F))IiEp-2/I w/Mount 6 7/8 1
87 3 | decibel DBQSOHG?}E-M w/Mount 3 7/8 5
_ ipe
87 - - - 9 1-5/8 5
1 tower mounts  Platform Mount [LP 602-1] 1

RISATower Report - version 5.3.1.0



120 Ft Monopole Tower Structural Analysis

February 10, 2009
CClI BU No 806364

Project Number 253068, Application 59383, Revision 5 Page 4
Center
. . Number Number| Feed
Mounting Line Antenna <
. of Antenna Model of Feed | Line |Note
Level {ft) Ele\(lfi;mn Antennas Manufacturer Lines |Size (in)
79 2 decibel DBB09K-YP FERR
6 POWETWave - 2770.00 w/ Mount Pipe
) technologles L
powerwave
73 74 6 technologies LGP21401 12 718 2
powerwave
‘ 6 technologies LGP21903 _ -
73 1 towermounts  Platform Mount [LP 702-1]: 1
57 1 rfs celwave - PD1142-1
_ 54 1 decibel ASP-655
53 1 rfs celwave PD1121-6 3 718
50 . 1
1 decibel DB492A 1 1/2
50 1 t Side Arm Mount [SO 701-
ower mounts 3]
f EPSILON GPS
20 41 1 tekelec systemes ANTENNA 35 DB 0 1
-Side Arm Mount [SO 701- .
40 1 tower mounts | 1] ;
Notes o
1) Existing Equipment
2) Reserved Equipment
3) SLA equipment controlling
4) Equipment to be Replaced; not included in this analysis
5) SLA Feedlines Controlling
Table 3 - Design Antenna and Cable Information
Center
Mounting Line Nur:fber Antenna Antenna Model I:');j ::net:iir ':_?:g
Level (ft) Ele\(/fa:)tlon Antennas Manufacturer Lines |Size (in)
97 97 12 Generic BRL410CAR105
87 87 9 Generic _8RL410C4R105
1 -
1 Telewave 450F6
1 Generic AB8P701
50 50
1 Generic A8P710

RISATower Report - version 5.3.1.0




120 Ft Monopole Tower Structural Analysis

February 10, 2009
CCI BU No 806364

Project Number 253068, Application 59383, Revision 5 Page 5
3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS : Dr. Clarence Welti, P.E., P.C. 262150 CCISITES .
4-TOWER FOUNDATION . .
DRAWINGS/DESIGN/SPECS SAC Engineering 2973j11 | Cpl?lTES
4-TOWER MANUFACTURER
DRAWINGS Valmont 262153 Q?ISITES
4-TOWER STRUCTURAL
ANALYSIS REPORTS Valmont 942187" | CCISITES |
4-TOWER STRUCTURAL Vertical Structures 946871 CCISITES

~ ANALYSIS REPORTS

3.1) Analysis Method

RISATower (version 5.3.1.0), a commercially available analysis software package, was used to create
a three-dimensional model of the tower and calculate member stresses for various loading cases.

Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1)  Tower and structures were built in accordance with the manufacturer’s specifications.
2)  The tower and structures have been maintained in accordance with the manufacturer's

specification.

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

specified in Tables 1 and 2 and the referenced drawings.

4)  When applicable, transmission cables are considered as structural components for calculating

wind loads as allowed by TIA/EIA-222-F.

5)  The base plate grout was not considered in this analysis.

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

RISATower Report - version 5.3.1.0




120 Ft Monopole Tower Structural Analysis

February 10, 2009

CCI BU No 806364
Project Number 253068, Application 59383, Revision 5 Page 6
4) ANALYSIS RESULTS
Table 5 - Section Capacity (Summary)
Section . Component . Critical SF*P_allow % .
No. Elevation (ft) Type Size Element P (K) K Capacity Pass / Fail
L1 120 - 100 Pole TP20.263x15.403x0.1875 1 -3.85 630.11 . 30.5 Pass
L2 100-47.0833 Pole TP33.13x20.263x0.281 2 1298 148895 = 93.2 Pass
L3 47.0833-0 Pole TP44x31.3725x0.375 3 2424 273853 = 884 Pass
. . : e T
Pole (L2) 932 Pass
RATING = : 93.2 Pass
Table 6 - Tower Component Stresses vs. Capacity - LC1
Notes Component Elevation (ft) % Capacity Pass / Fail
1 Anchor Rods » 0 82.9 Pass
1 Base Plate 0 53.9 Pass
1 Base Foundation 0 40.7 Pass
Structure Rating (max from all components) = 93.2%
Notes:

1)

4.1} Recommendations

See additional documentation in “Appendix C — Additional Calculations” for calculations supporting the % capacity
consumed.

The tower and its base foundation have sufficient capacity to carry the existing, reserved, and
proposed loads. No modifications are needed at this time.

RISATower Report - version 5.3.1.0
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APPENDIX A

RISA TOWER OUTPUT

RiISATower Report - version 5.3.1.0



Seclion

20.00

52.82

52.00

Length (fty

12

12

12

Number of Sides

Thickness (in)

0.1875

0.2810

0.3750

4.92

Lap Splice (f)

15.4030

20.2630

31,3725

Top Dia (in)

20.2630

33.1300

44.0000

p]
[a]
3
@

A572-65

| Grade

| Weight (K)

0.7

4.3

8.0

13.0

1000t

4710

DESIGNED APPURTENANCE LOADING

E TYPE [ ELEVATION TYPE I ELEVATION |
DBBOSMT3-XT 118 DB98OHBSE-M w/ Mount Pipe 87

DB201-A o 118 ~ |Piatform Mount [LP 602-1] a7

'S n A 7 e 1 (2) DBYBOHYOE-M wiMount Pipe 87 T
‘Side Arm Mount [SO 701-1] 118 DBBOSK-YP BT o
(4) DBB44GIOAXY wiMount Pipe 115 j@rro 00 wi Mount Pipe }7'3

(4) DB844G90A-XY w/Mount Pipe 115 {2) 7770.00 wi Mount Pipe 73

(4) DB844GS0A-XY wiMount Pipe 115 ") 7770.00 wi Mount Pipe 73 )
Piatform Mount [LP 304-1} 115 @Lep21401 73

Pipe Mount [PM 601-1] 107 (2) LGP21401 73

'KP6-17B 107 @Lepzia0r T
ALP 9212-N w/Mount Pipe 98 C i@ LerP21903 T T o
ALP 9212-N w/Mount Pipe 98 @ LeP21903 I Y -
(2) DBO50FB5T2E-M wiMount Pipe 08 ) 2y LGP21903 73

(2) DBO5OFB5TZE-M w/Mount Pipe - 98 Platform Mount [LP 702-1] i

(2) DBO5OFB5TZE-M w/Mount Pipe 98 26"x3" Pipe Mount 73

(2) LPA-80080/6CF w/ Mount Pipe 98 DBE09K-YP Tl

(2) LPA-B00BO/6CF wi Mount Pipe 98 ASP-655 ' " 180

(2) LPA-80080/6CF w/ Moun! Pipe 98 PD1142-1 BEY }

Platform Mount [LP 602-1] 98 PD1121-6 50

ALP 9212-N w/Mouni Pipe 98 Side Arm Mount [SO 701-3} 50

(2) DB9BOHIOE-M w/Mount Pipe 87 DB492A ) )

(2) DB9BOHIOE-M wiMount Pipe 87 |sideamMount[so7o1) a0 -
DBYBOHESE-M wi Mount Pipe 87 'EPSILON GPS ANTENNA 35 DB 40
"DBYBOHE5E-M w/ Mount Pipe 87 ) o '

MATERIAL STRENGTH

[ GRADE | Fy I Fu | GRADE | Fy ! Fu !
AS72-65 65 ksi 80 ksi i

TOWER DESIGN NOTES
. Tower is located in Middlesex County, Connecticut.
. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
. Deflections are based upon a 50 mph wind.
. TOWER RATING: 93.2%

DA WN =

MOMENT
1964 kip-ft

TORQUE 1 kip-ft
74 mph WIND - 0.5000 in ICE

AXIAL
24K MOMENT
\ -
SHEAR/ﬂ 2128 kip-ft

26K’

TORQUE 1 kip-ft
REACTIONS - 85 mph WIND
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RISATower BU #806364 10f 12
Project Date

Crown Castle USA, Inc.

2000 Corporate Drive 09:11:17 02/12/09

Canonsburg. PA Client Designed by
PIIOII'E.' (724) 416-2866 Crown Castle Eng 1
FAX: (724) 416-4866

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 Middlesex County, Connecticut.
Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options

Consider Moments - Legs
Consider Moments - Horizontals

Distribute Leg Loads As Uniform
Assume Legs Pinned

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules

Consider Moments - Diagonals N Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Moment Magnification N Use Clear Spans For Wind Area Ignore Redundant Members in FEA

v Use Code Stress Ratios
v Use Code Safety Factors - Guys

Use Clear Spans For KL/r
Retension Guys To Initial Tension

SR Leg Bolts Resist Compression
All Leg Panels Have Same Allowabie

Escalate lce N

Always Use Max Kz

Use Special Wind Profile

Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondany Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

v

Bypass Mast Stability Checks

Use Azimuth Dish Coetficients N
Project Wind Area of Appurt.

Autocalc Torque Arm Areas

SR Members Have Cut Ends N
Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Tapered Pole Section Geometry

Section FElevation Section Splice Number Top Botiom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
X fi N Sides in in n in

L1 120.00-100.00 20.00 0.00 12 15.4030 20.2630 0.1875 0.7500 AS572-65

{65 ksi)
L2 100.00-47.08 532.92 4.92 12 20.2630 33.1300 0.2810 1.1240 AS72-65

(65 ksi)
L3 47.08-0.00 32.00 12 31.3725 44.0000 0.3750 1.5000 A372-65

{65 ksi}
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Phone: (724) 416-2866 Crown Castle Eng 1
FAX: (724) 416-4866 9
Tapered Pole Properties
Section  Tip Dia. Area / r C c J IQ w wi
in in’ in’ in in in' in’ in in
Lt 15.9464 91864 271.4575 54471 7.9788 34.0225 550.0464 45212 3.6255 19.336
209778 12.1206 623.5083 7.1870 10.4962 59.4030 1263.3968 59654 4.9280 26.283
L2 209778 18.0801 921.4356 7.1536 10.4962 87.7873 1867.0784 8.8985 4.6774 16.646
342987 29.7224 4093.6867 11.7599 17.1613 2385412 82949191 14.6285 8.1258 28917
L3 337153 37.4295 4590.419¢6 11.0971 16.2509 2824709  9301.4345 18.4216 7.4028 19.741
45,5522 526772 12796.1526 156177 22.7920 5614318 259284743 259201 10.7870 28.765
Tower Gusset Gusset Gusset Grade Adjusi. Factor Adjust. Weight Mult.  Double Angle Double Angle
Elevarion Area Thickness A Factor Stitch Bolt Stirch Bolt
(per fuce) A, Spacing Spacing
Diagonals Horizontals
¥ Vs in n n
L1 1 I |
120.00-100.00
L2 | 1 I
100.00-47.08
L3 47.08-0.00 1 | |

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Componeit Placement Total Cyd, Weight
or  Shield Tipe Number
Leg fi Niai 2/
**73**
LDF5-50A (7/8 FOAM) B No Inside Pole 73.00 - 8.00 14 No Ice 0.00 0.33
1/2" lce 0.00 0.33
**87**
1.DF7-30A (1-5/8 B No Inside Pole 87.00 - 8.00 9 No lce 0.00 0.82
FOAM) 1/2" Ice 0.00 0.82
LDF4-50A (172 FOAM) B No Inside Pole 40.00 - 8.00 ) No lce 0.00 0.15
12" Tee 0.00 0.15
**98**

LDF7-50A (1-5/8 C No Inside Pole 98 00 - 8.00 15 No Ice 0.00 0.82
FOAM) 1/2" Iee 0.00 0.82
**]IS**

LDF7-50A (1-5/8 A No Inside Pole 115.00 - 8.00 12 No lce 0.00 0.82
FOAM) 172" Ice 0.00 0.82
**50**

LDF4-50A (12 FOAM) A No Inside Pole 50.00 - 8.00 1 No Ice 0.00 015
12" Tce 0.00 0.15
LDF5-50A (7/8 FOAM) A No Inside Pole 50.00-8.00 3 No Ice 000 0.33
172" Ice 0.00 033
LDF4-50A (1/2FOAM) A No Inside Pole 107 00 - 8.00 1 No lce 0.00 0.15
1/2" Ice 0.00 0.15
[LDF5-50A (7/8 FOAM) A No Inside Pole 118.00- 8.00 2 No Ice 0.00 0.33
172" {ce 0.00 033

Feed Line/Linear Appurtenances Section Areas




5.00

RISAT
A1ower BU #806364 30f 12
Crown Castle USA, Inc. Project Date- )
2000 Corporate Drive 09:11:17 02/12/09
Canonsburg. P4 Client Designed by
Phone: (724) 416-2866 Crown Castle Eng 1
FAX: (724) 416-4866 ng
Tower Tower Face Ax Ay Cady C.d, Weight
Section Elevation In Face Out Face
/] Vs r Vs 7 K
L1 120.00-100.00 A 0.000 0.000 0.000 0.000 0.16
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L2 100.00-47.08 A 0.000 0.000 0.000 0.000 0.57
B 0.000 0.000 0.000 0.000 0.41
C 0.000 0.000 0.000 0.000 0.63
1.3 47.08-0.00 A 0.000 0.000 0.000 0.000 046
B 0.000 0.000 0.000 0.000 047
C 0.000 0.000 0.000 0.000 048
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar A CiA, Cidy Weight
Section Elevarion or Thickness In Face Out Face
i Leg in e Nl a Y K
L1 120.00-100.00 A 0.500 0.000 0.000 0.000 0.000 0.16
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L2 100.00-47.08 A 0.500 0.000 0.000 0.000 0.000 0.57
B 0.000 0.000 0.000 0.000 0.41
C 0.000 0.000 0.000 0.000 0.63
L3 47.08-0.00 A 0.500 0.000 0.000 0.000 0.000 046
B 0.000 0.000 0.000 0.000 0.47
C 0.000 0.000 0.000 0.000 0.48
Feed Line Center of Pressure
Section Elevation CPy cpP, CPy CcP,
Ice Ice
fi n in in in
1.1 120.00-100.00 0.0000 0.0000 0.0000 0.0000
L2 100.00-47.08 0.0000 0.0000 0.0000 0.0000
1.3 47.08-0.00 0.0000 0.0000 0.0000 0.0000
B Discrete Tower Loads
Descriprion Face Offser Offsets: Azimuth Placement CA, Cid, Weight
or Type Horz Adjustment Fromt Side
Leg Lareral
Vert
Ji ° S G a K
I
[
DB80OMT3-XT A From Leg 3.00 0.0000 118.00 No Ice 284 2.84 0.03
0.00 172" Ice 4.29 4.29 0.05
7.00
DB201-A C From Leg 3.00 0.0000 118.00 No lce 1.10 1.10 0.03
0.00 172" Ice 98 98 0.03
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Description Face Offset Offsets: Azimuth Placement CiAs CiAq Weight
or Tipe Horz Adjustment Front Side
Leg Lareral
Vert
fi ° /i 3 VA K
Y
fi
Side Arm Mount [SO 701-1] A From Leg 0.00 0.0000 118.00 No Ice 0.85 1.67 0.07
0.00 1/2" Ice 1.14 2.34 0.08
0.00
Side Arm Mount [SO 701-1] C From Leg 0.00 0.0000 118.00 No fce 0.85 1.67 0.07
0.00 1/2" Ice 1.14 234 0.08
0.00
(4) DB844G90A-XY A From l.eg 4.00 0.0000 115.00 No Ice 3.77 5.40 0.04
w/Mount Pipe 0.00 1/2" Ice 442 6.49 0.08
0.00
(4) DB844G90A-XY B From Leg 4.00 0.0000 115.00 No Ice 3.77 5.40 0.04
w/Mount Pipe 0.00 12" Ice 442 6.49 0.08
0.00
(4) DB844G90A-XY C From Leg 4.00 0.0000 115.00 No Ice 3.77 5.40 0.04
w/Mount Pipe 0.00 172" Ice 4.42 6.49 0.08
0.00
Platform Mount [ LP 304-1} C None 0.0000 115.00 No Ice 17.46 17.46 1.35
172" Ice 22.44 2244 1.62
Pipe Mount [PM 601-1} C From Leg 1.00 0.0000 107.00 No Ice 3.00 0.90 0.07
0.00 1/2" fce 374 112 0.08
0.00
ALP 9212-N w/Mount Pipe A From Leg 4.00 0.0000 98.00 No Ice 6.42 7.45 0.04
0.00 172" 1ce 7.1 859 0.10
2.00
ALP 9212-N w/Mount Pipe B From lLeg 4.00 0.0000 98.00 No Ice 6.42 745 0.04
0.00 1/2" Ice 7.1 8.59 0.10
2.00
ALP 9212-N w/Mount Pipe C From Leg 4.00 0.0000 98.00 No Ice 642 745 0.04
0.00 1/2" Ice 7.11 8.59 0.10
2.00
(2) DB950F85T2E-M A From Leg 4.00 0.0000 98.00 No Ice 3.01 5.85 0.04
w/Mount Pipe 0.00 1/2" Ice 358 6.96 0.08
2.00
(2) DB930F85T2E-M B From Leg 4.00 0.0000 98.00 No Ice 3.01 5.85 0.04
w/Mount Pipe 0.00 1/2" 1ce 358 6.96 0.08
2.00
(2) DB9SOFSST2E-M C From Leg 4.00 0.0000 98.00 No Ice 3.01 5.85 0.04
w/Mount Pipe 0.00 112" Iee 3.58 6.96 0.08
2.00
(2) LPA-80080/6CF w/ A From Leg 4.00 0.0000 98.00 No Ice 4.56 10.73 0.05
Mount Pipe 0.00 1/2" Ice 501 11.99 0.11
2.00
(2) LPA-80080/6CT w/ B From Leg 4.00 0.0000 98.00 No Ice 4.56 10.73 0.05
Mount Pipe 0.00 1/2" tce 511 11.99 0.1
2.00
(2) LPA-80080/6CT w/ C From Leg 4.00 0.0000 98.00 No Ice 4.56 10.73 0.05
Mount Pipe 0.00 1/2" Ice 5.11 11.99 0.11
2.00
Platform Mount [LP 602-1} C None 0.0000 98.00 No lce 2.03 32.03 1.34
1/2" Ice 8.71 38.71 1.80
(2) DB98OHY0E-M w/Mount A From Leg 4.00 0.0000 87.00 No Ice 4.27 3.86 0.03
Pipe 0.00 1/2" Ice 4.86 4.95 0.07
2.00
{2) DBY8OIH0E-M w/Mount B From l.cg 4.00 0.0000 87.00 No Ice 4.27 386 0.03
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Description Face Offser Offsets: Azinmth Placement Cidy Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° Ji i w K
S
Ji
Pipe 0.00 1/2" Ice 4.86 4.95 0.07
2.00
(2) DB98OH90E-M w/Mount C From Leg 4.00 0.0000 87.00 No Ice 4.27 3.86 0.03
Pipe 0.00 172" Ice 4.86 495 0.07
2.00
DB980H65E-M w/ Mount A From Leg 4.00 0.0000 87.00 No fee 4.04 3.62 0.03
Pipe 0.00 172" Ice 4.50 4.48 0.06
2.00
DB980H65E-M w/ Mount B From Leg 4.00 0.0000 87.00 No Ice 4.04 3.62 0.03
Pipe 0.00 172" Ice 4.50 448 0.06
2.00
DB9I80H65E-M w/ Mount C From Leg 4.00 0.0000 87.00 No Ice 4.04 3.62 0.03
Pipe 0.00 1/2" Ice 4.50 4.48 0.06
2.00
Platform Mount [LP 602-1] C None 0.0000 87.00 No Ice 32.03 32.03 1.34
12" Ice 38.71 3871 1.80
DB8O9K-YP A From Leg 4.00 0.0000 73.00 No fce 67 67 0.03
0.00 172" fce 76 76 0.05
6.00
DB809K-YP B From Leg 4.00 0.0000 73.00 No ice 67 2.67 0.03
0.00 1/2" Ice 76 376 0.05
6.00
(2) 7770.00 w/ Mount Pipe A From Leg 4.00 0.0000 73.00 No lce 6.12 4.25 0.06
0.00 172" Ice 6.63 5.01 0.10
1.00
(2) 7770.00 w/ Mount Pipe B From Leg 4.00 0.0000 73.00 No Ice 6.12 4.25 0.06
0.00 1/2" fee 6.63 5.01 0.10
1.00
(2) 7770.00 w/ Mount Pipe C From Leg 4.00 0.0000 73.00 No Ice 6.12 425 0.06
0.00 1/2" Ice 6.63 5.01 0.10
1.00
(2) LGP21401 A From Leg 4.00 0.0000 73.00 No Ice 1.29 023 0.01
0.00 172" 1ce 145 031 0.02
1.00
(2) L.GP21401 B From Leg 4.00 0.0000 73.00 No fce 1.29 023 0.01
0.00 172" Iee 1.45 0.31 0.02
1.00
(2) LGP21401 C From Leg 4.00 0.0000 73.00 No lce 129 023 0.01
0.00 172" Ice 1.45 031 0.02
1.00
(2) LGP21903 A From Leg 4.00 0.0000 73.00 No lce 027 0.18 0.01
0.00 1/2" Ice 034 025 0.01
1.00
(2) LGP21903 B From Leg 4.00 0.0000 73.00 No lce 027 0.18 0.01
0.00 172" fee 0.34 0.25 0.01
1.00
(2) LGP21903 C From Leg 4.00 0.0000 73.00 No Ice 0.27 018 0.0t
0.00 112" 1ce 0.34 0.25 0.01
1.00
Platform Mount [LP 702-1] C None 0.0000 73.00 No lce 24.53 24.53 1.34
1/2" Ice 29.94 29.94 1.65
46"x3" Pipe Mount C From Leg 4.00 0.0000 73.00 No lce 1.30 130 0.03
0.00 1/2" Iee 1.57 1.57 0.05
1.00
DB492A A From Leg 3.00 0.0000 50.00 No lce 1.10 1.10 0.01
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Description Face Offset Offsets: Azimuth Placement Cyd,y Cad, Weight
or Tipe Horz Adjustment Front Side
Leg Lateral
Vert
S ° Ji VA S K
S
fi
0.00 172" Ice 1.98 1.98 0.01
0.00
ASP-655 B From Leg 3.00 0.0000 50.00 No Ice 0.56 0.56 0.00
0.00 172" Ice 1.02 1.02 0.01
4.00
PD1142-1 A From Leg 3.00 0.0000 50.00 No Ice 1.32 1.32 0.01
0.00 1/2" Ice 3.21 3.21 0.02
7.00
PDI112}-6 C From Leg 3.00 0.0000 50.00 No Ice 0.23 0.23 0.00
0.00 1/2" Ice 041 0.41 0.00
3.00
Side Arm Mount [SO 701-3] C None 0.0000 50.00 No Ice 283 2.83 0.20
172" Jce 3.92 3.92 0.24
EPSILON GPS ANTENNA A From Leg 3.00 0.0000 40.00 No lce 0.13 0.13 0.00
35DB 0.00 172" Ice 0.19 0.19 0.00
1.00
Side Arm Mount [SO 701-1] A None 0.0000 40.00 No Ice 0.85 1.67 0.07
172" fce 1.14 2.34 0.08
Dishes
Description Face Dish Offser  Offsers:  Azimuth 3dB Elevation Outside Aperture Weight
or Tipe Type Hor=  Adjustment  Beam Diameter Area
Leg Lateral Width
Iert
fi ° o i S I K
KP6-17B C Grid From 1.00 0.0000 107.00 6.00 No lce 22.62 0.20
Leg 0.00 1/2" Ice 29.05 0.35
0.00
Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice

9 Dead+Wind 210 deg - No lce

10 Dead+Wind 240 deg - No lce
il Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No lce

13 Dead+Wind 330 deg - No lce
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Comb. Description
No.
14 Dead+Ice+Temp
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+lce+Temp
21 Dcad+Wind 180 deg+lce+Temp
22 Dead+Wind 210 deg+lce+Temp
23 Dead+Wind 240 deg+lce+Temp
24 Dead+Wind 270 deg+lce+Temp
25 Dead+Wind 300 degt+lcetTemp
26 Dead+Wind 330 deg+lcetTemp
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
3 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevarion Component Condition Gov. Force Major Axis Minor Axis
No. fi Type Load Momemnt Moment
Comb. K kip-fi kip-ft
L1 120 - 100 Pole Max Tension 5 0.00 0.00 -0.00
Max. Compression 14 -4.38 0.82 -0.24
Max. Mx 11 -2.65 76.39 -0.59
Max. My 8 -2.68 1.12 -74.35
Max. Vv 18 6.08 -75.40 5.30
Max. Vx 15 -5.72 -8.33 73.21
Max. Torque 22 -1.23
1.2 100 - 47.0833 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -18.69 0.80 -0.23
Max. Mx 11 -12.99 880.58 -4.84
Max. My 8 -13.01 6.87 -868.40
Max. Vv 11 -21.20 880.58 -4.84
Max. Vx 8 20.99 6.87 -868.40
Max. Torque 22 -1.23
L3 47.0833 -0 Pole Max Tension ! 0.00 0.00 0.00
Max. Compression 14 -30.32 0.80 -0.11
Max. Mx 11 -24.24 2118.82 -9.33
Max. My 8 -24.24 12.95 -2095.73
Max. Vy 5 26.25 -2117.72 5.71
Max. Vx 8 26.05 12.95 -2095.73
Max. Torque 22 -1.28

Maximum Reactions
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Location Condition Gov. Fertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 18 30.32 -23.07 0.79
Max. Hy 11 24.27 2622 -0.09
Max. H, 2 24.27 -0.09 26.01
Max. M, 2 209421 -0.09 26.01
Max. M, 3 2117.72 -26.23 0.05
Max. Torsion 18 1.16 -23.07 0.79
Min. Vent 1 24.27 0.00 0.00
Min. Hy 5 24.27 -26.23 0.05
Min. H, 8 24.27 0.1} -26.02
Min. M, 8 -2095.73 0.1} -26.02
Min. M, 11 -2118.82 26.22 -0.09
Min. Torsion 22 -1.28 11.37 -19.53
Tower Mast Reaction Summary
Load Vertical Shear, Shear. Overturning Overturning Torque
Combination Moment, M, Moment, M,
kip-ft kip-ft kip-fi
Dead Only 2427 0.00 0.00 0.09 0.54 0.00
Dead+Wind 0 deg - No Ice 2427 0.09 -26.01 -2094 21 -8.67 -0.53
Dead+Wind 30 deg - No Ice 24.27 13.16 -22.65 -1827.61 -1063.62 -0.85
Dead+Wind 60 deg - No Ice 24.27 22.74 -13.11 -1058.63 -1837.10 -0.73
Dead+Wind 90 deg - No Ice 24.27 26.23 -0.05 -5.71 2117.72 -0.41
Dead+Wind 120 deg - No Ice 24.27 22.60 12.93 1039.25 -1821.66 -0.20
Dead+Wind 150 deg - No Ice 24.27 12.91 22.44 1804.21 -1036.90 0.04
Dead+Wind 180 deg - No Ice 2427 -0.11 26.02 2095.73 12.95 0.52
Dead+Wind 210 deg - No Ice 2427 -13.19 22.64 1826.07 1067.69 0.80
Dead+Wind 240 deg - No lce 2427 -22.79 13.14 1062.00 1843.73 0.73
Dead+Wind 270 deg - No Ice 24.27 -26.22 0.09 9.33 2118.82 0.46
Dead+Wind 300 deg - No Ice 24.27 -22.62 -12.91 -1036.99 182551 0.21
Dead+Wind 330 deg - No Ice 2427 -13.00 -22.39 -1798.49 1047.60 -0.04
Dead+lce+Temp 30.32 0.00 0.00 0.11 0.80 0.00
Dead+Wind 0 deg+lce+Temp 30.32 1.26 -22.73 -1902.52 -139.86 -0.41
Dead+Wind 30 deg+lce+Temp 30.32 1222 -19.55 -1633.13 -1045.52 -0.51
Dead+Wind 60 deg+lce+Temp 30.32 20.17 -11.63 -980.28 -1701.59 -0.96
Dead+Wind 90 deg+lce+Temp 30.32 23.07 -0.79 -87.26 -1640.50 -1.16
Dead+Wind 120 deg+lce+Temp 3032 20.35 10.27 829.58 -1721.56 -0.56
Dead+Wind 150 deg+lce+Temp 30.32 11.04 19.11 1584.18 -914.78 0.11
Dead+Wind 180 deg+ice+Temp 3032 -0.18 2234 1859.38 20.58 0.86
Dead+Wind 210 deg+lce+Temp 3032 -11.37 19.53 1630.80 953.03 1.28
Dead+Wind 240 deg+lce+Temp 3032 -19.76 11.39 954.25 1657.76 0.96
Dead+Wind 270 deg+lce+Temp 30.32 -22.63 0.07 7.24 1892.87 0.39
Dead+Wind 300 deg+lce+Temp 30.32 -19.47 -11.01 -912.41 1625.20 0.11
Dead+Wind 330 deg+Ice+Temp 3032 -11.06 -19.10 -1582.70 918.61 -0.11
Dead+Wind 0 deg - Service 2427 0.03 -9.00 -72537 -2.04 -0.19
Dead+Wind 30 deg - Service 24.27 4.55 -7.84 -633.04 -368.08 -0.30
Dead+Wind 60 deg - Service 2427 7.87 -4.54 -366.66 -636.02 -0.25
Dead+Wind 90 deg - Service 2427 9.07 -0.02 -1.92 -733.23 -0.14
Dead+Wind 120 deg - Service 24.27 7.82 447 360.05 -630.65 -0.07
Dead+Wind 130 deg - Service 2427 4.47 7.76 625.02 -358.81 0.01
Dead+Wind 180 deg - Service 24.27 -0.04 9.00 726.01 4.86 018
Dead+Wind 210 deg - Service 2427 -4.56 7.83 632.62 370.22 0.28
Dead+Wind 240 deg - Service 2427 -7.89 4.55 36795 639.06 0.25
Dead+Wind 270 deg - Service 2427 -9.07 0.03 3.29 734.35 0.16
Dead+Wind 300 deg - Service 24.27 -7.83 -4.47 -339.15 632.72 0.07
Dead+Wind 330 deg - Service 2427 -4.50 -7175 -622.92 363.25 -0.01
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Solution Summary

Sum of Applied Forces

Sum of Reactions

Load PX PY PZ PY PY PZ % Error
Comb. K K K K K K
] 0.00 -24.27 0.00 0.00 24.27 0.00 0.000%
2 0.09 -24.27 -26.01 -0.09 24.27 26.01 0.000%
3 13.16 -24.27 -22.65 -13.16 2427 22.65 0.000%
4 22.74 -24.27 -13.11 -22.74 24.27 13.11 0.000%
5 26.23 -24.27 -0.05 -26.23 2427 0.05 0.000%
6 22.60 -24.27 12.93 -22.60 24.27 -12.93 0.000%
7 12.91 -24.27 22.44 -12.91 2427 -22.44 0.000%
8 -0.11 -24.27 26.02 0.11 2427 -26.02 0.000%
9 -13.19 -24.27 22.64 13.19 2427 -22.64 0.000%
10 -22.79 -24.27 13.14 22.79 24.27 -13.14 0.000%
11 -26.22 -24.27 0.09 26.22 2427 -0.09 0.000%
12 -22.62 -24.27 -12.91 22.62 24.27 12.91 0.000%
13 -13.00 -24.27 -22.39 13.00 24.27 22.39 0.000%
14 0.00 -30.32 0.00 0.00 30.32 0.00 0.000%
15 1.26 -30.32 -22.73 -1.26 30.32 22.73 0.000%
16 12.22 -30.32 -19.55 -12.22 30.32 19.55 0.000%
17 2017 -30.32 -11.63 -20.17 30.32 11.63 0.000%
18 23.07 -30.32 -0.79 -23.07 30.32 0.79 0.000%
19 20.35 -30.32 10.27 -20.35 30.32 -10.27 0.000%
20 11.04 -30.32 19.11 -11.04 30.32 -19.11 0.000%
21 -0.18 -30.32 22.34 0.18 30.32 -22.34 0.000%
22 -11.37 -30.32 19.53 11.37 3032 -19.53 0.000%
23 -19.76 -30.32 11.39 19.76 30.32 -11.39 0.000%
24 -22.63 -30.32 0.07 22,63 30.32 -0.07 0.000%
25 -19.47 -30.32 -11.04 19.47 30.32 11.01 0.000%
26 -11.06 -30.32 -19.10 11.06 30.32 19.10 0.000%
27 0.03 -24.27 -9.00 -0.03 24.27 9.00 0.000%
28 4.55 -24.27 -7.84 -4.55 24.27 7.84 0.000%
29 7.87 -24.27 -4.54 -7.87 2427 4.54 0.000%
30 9.07 -24.27 -0.02 -9.07 24.27 0.02 0.000%
31 7.82 -24.27 447 -7.82 24.27 -4.47 0.000%
32 447 -24.27 7.76 -4.47 2427 -1.76 0.000%
33 -0.04 -24.27 9.00 0.04 24.27 -9.00 0.000%
34 -4.56 -24.27 7.83 4.56 24.27 -7.83 0.000%
35 -7.89 -24.27 4.55 7.89 2427 -4.55 0.000%
36 -9.07 -24.27 0.03 9.07 2427 -0.03 0.000%
37 -7.83 -24.27 -4.47 7.83 24.27 447 0.000%
38 -4.50 -24.27 -7.15 4.50 24.27 7.75 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force

Combination of Cyeles Tolerance Tolerance

] Yes 4 0.00000001 0.00000001

2 Yes 4 0.00000001 0.00053238

3 Yes 5 0.00000001 0.00030024

4 Yes 3 0.00000001 0.00032328

5 Yes 4 0.00000001 0.00018621

6 Yes 5 0.00000001 0.00030983

7 Yes 5 0.00000001 0.00029706

8 Yes 4 0.00000001 0.00083947
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9 Yes 5 0.00000001 0.00032848
10 Yes 5 0.00000001 0.00030836
11 Yes 4 0.00000001 0.00008952
12 Yes 5 0.00000001 0.00030513
13 Yes 5 0.00000001 0.00031103
14 Yes 4 0.00000001 0.00000001
15 Yes 5 0.00000001 0.00015552
16 Yes 5 0.00000001 0.00081833
17 Yes 5 0.00000001 0.00084184
18 Yes 5 0.00000001 0.00017156
19 Yes 5 0.00000001 0.00070265
20 Yes 5 0.00000001 0.00068015
21 Yes 5 0.00000001 0.00013281
22 Yes 5 0.00000001 0.00080180
23 Yes 5 0.00000001 0.00075583
24 Yes 5 0.00000001 0.00009456
25 Yes 5 0.00000001 0.00070750
26 Yes 5 0.00000001 0.00072126
27 Yes 4 0.00000001 0.00012699
28 Yes 4 0.00000001 0.00078011
29 Yes 4 0.00000001 0.00090153
30 Yes 4 0.00000001 0.00003167
31 Yes 4 0.00000001 0.00083069
32 Yes 4 0.00000001 0.00076347
33 Yes 4 0.00000001 0.00014801
34 Yes 4 0.00000001 0.00093911
35 Yes 4 0.00000001 0.00082477
36 Yes 4 0.00000001 0.00002708
37 Yes 4 0.00000001 0.00080702
38 Yes 4 0.00000001 0.00084319
¥
| Maximum Tower Deflections - Service Wind
Secrion Llevation Horz. Gov. Tilt Twist
No. Deflection Load
fi in Comb. ° ° _
L1 120 - 100 27.025 35 1.9161 0.0059
L2 100 - 47.0833 19.135 35 1.8046 0.0032
L3 52-0 4.954 35 0.8965 0.0006
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
Ao Comb, in ° Y
118.00 DBOIMT3-XT 35 26.220 1.9106 0.0059 19366
115.00 (4) DB844G90A-XY w/Mount Pipe 35 25.014 1.9017 0.0055 19566
107.00 KP6-17B 35 21.835 1.8652 0.0044 7525
98.00 ALP 9212-N w/Mount Pipe 35 18.384 1.7803 0.0032 4677
87.00 (2) DB9SOHY0E-M w/Mount Pipe 35 14.450 1.5971 0.0022 3687
73.00 DB8OIK-YP 35 10.024 1.2966 0.0013 2914
50.00 DB492A 35 4.586 0.8712 0.0007 2318
40.00 EPSILON GPS ANTENNA 35 DB 35 3.044 0.7869 0.0006 2881
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Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Tvist
No. Deflection Load
M in Comb. ° °
L1 120 - 100 7777 10 5.5100 0.0245
L2 100 - 47.0833 55.076 10 5.1938 00141
L3 52-0 14.282 10 2.5850 0.0029
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
S Comb. in M ° i
118.00 DB8OIMT3-XT 10 75.407 5.4923 0.0234 7005
115.00 (4) DB844G90A-XY w/Mount Pipe 10 71.949 5.4639 0.0217 7005
107.00 KP6-17B 10 62.827 5.3573 0.0174 2693
98.00 ALP 9212-N w/Mount Pipe 10 52919 5.1299 0.0132 1669
87.00 (2) DB980OHI0E-M w/Mount Pipe 10 41.613 4.6519 0.0092 1305
73.00 DB809K-YP 10 28.884 3.8413 0.0058 1024
50.00 DB492A 10 13.223 2.4820 0.0028 807
40.00 EPSILON GPS ANTENNA 35 DB 10 8.780 2.0307 0.0025 1002
Compression Checks
Pole Design Data
Section Elevation Size L L. Klr F., A Actual Allow. Ratio
No. P P, P
S fi ¥ ksi in” K K P,
L1 120- 100 (1) TP20.263x15.403x0.1875 20.00 0.00 0.0 39.000 12,1206 -3.85 47270 0.008
L2 100 - 47.0833 TP33.13x20.263x0.28] 52.92 0.00 0.0 39.000 28.6407 -12.98 1116.99 0.012
(2)
L3 47.0833-0(3) TP44x31.3725x0.375 52.00 0.00 0.0 39.000 52.6772 -24.24 205441 0.012
Pole Bending Design Data
Secrion Llevation Size Acral Actnal Allow. Ratio  Actual Actual Allow. Ratio
No. M. i F S M, Sin Fh S
Ji kip-fi ksi ksi Fpe kip-fi ksi ksi Fi
Li 120-100(1)  TP20.263x15403x0.1875 7670 15494 39000 0397 000 0000  39.000  0.000
1.2 100 - 47.0833 TP33.13x20.263x0.281 885.09 47.968 39.000 1.230 0.00 0.000 39.000 0.000
(2)
L3 47.0833-0(3) TP44x31.3725x0.375 212772 45478 39.000 1.166 0.00 0.000 39.000  0.000
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Pole Shear Design Data
Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. 12 1 F, I S Fo S
¥ K ksi ksi F, kip-fi ksi ksi Fu
L1 120-100(1) TP20.263x15.403x0.1875 6.29 0.519 26.000  0.041 0.53 0.050 26.000  0.002
1.2 100 - 47.0833 TP33.13x20.263x0.281 21.29 0.743 26.000 0.058 0.46 0.012 26.000  0.000
(2)
L3 47.0833-0(3) TP44x31.3725x0.375 26.33 0.500 26.000 0.039 0.73 0.007 26.000  0.000
Pole Interaction Design Data
Section Elevarion Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P i i A Tt Stress Stress
S P, I Fin F, Fur Ratio Ratio
Lt 120 - 100 (1) 0.008 0.397 0.000 0.041 0.002 0$6 1.333 HI-34VT if"
L2 100 - 47.0833 0.012 1.230 0.000 0.058 0.000 1.242 1.333 HI-34VT $/
@ v
L3 47.0833-0(3) 0.012 1.166 0.000 0.039 0.000 I;ZS 1.333 HI-34VT y"
Section Capacity Table
Section Elevation Component Size Critical P SFEP utton % Pass
No. g Tvpe Element K K Capacity Fail
1.1 120 - 100 Pole TP20.263x15.403x0.1875 i -3.85 630.11 305 Pass
L2 100 - 47.0833 Pole TP33.13x20.263x0.281 2 -12.98 1488.95 932 Pass
1.3 47.0833-0 Pole TP44x31.3725x0.375 3 -24.24 273853 88.4 Pass
Summarny
Pole (L2) 93.2 Pass
RATING= 932 Pass

Program Version 5.3.1.0 - 10/3/2008 File:R:/SA Models - Letters/Work Area/GSingh/806364/800364 eri
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(INSTALLED)

(12) 1-1/4" T0 115 FT LEVEL

(INSTALLED)
(2) 7/8" TO 118 FT LEVEL

(1) 1/2" T0 107 FT LEVEL
(3) 7/8" TO 50 FT LEVEL
(1) 1/2" TO 50 FT LEVEL

(RESERVED)

(3) 1-5/8" TO 98 FT LEVEL
(PROPOSED~REPLACING INSTALLED)
{12) 1-5/8" 70 98 FT LEVEL
(INSTALLED-TO BE REMOVED)

(12) 7/8" TO 98 FT LEVEL

BUSINESS UNIT: 806364 TOWER ID: C_BASELEVEL

(RESERVED—IN ADDITION TO INSTALLED)
(6) 7/8" TO 73 FT LEVEL
(INSTALLED)

(6) 7/8™ TO 73 FT LEVEL

(INSTALLED)
(2) 7/8" TO 73 FT LEVEL

(RESERVED)
(3) 7/8" TO 87 FT LEVEL
(INSTALLED)
(6) 7/8” TO 87 FT LEVEL
(1) 1/2" TO 40 FT LEVEL



February 10, 2009
120 Ft Monopole Tower Structural Analysis CC! BU No 806364
Project Number 253068, Application 59383, Revision 5 Page 9

APPENDIX C

ADDITIONAL CALCULATIONS

RISATower Report - version 5.3.1.0
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Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

Site Data Reactions
BU#: 806364 Moment: 2128  |ft-kips
Site Name: HRT 106(B) 943202 Axial: 24 kips
App #: 62805 Shear: 26 kips
Anchor Rod Data
Qty: 12
Diam: 2.25 in Anchor Rod Results
Rod Material:| A615-J Maximum Rod Tension: 161.5 Kips
Grade(Fy): 75 ksi Allowable Tension: 195.0 Kips
Circle:] 52.05 |in Anchor Rod Stress Ratio: 82.9% Pass
Plate Data
Diam: 58.05 iin Base Plate Results Flexural Check
Thick: 2.75 in Base Plate Stress: 32.3 ksi
Grade: 60 ksi Allowable Plate Stress: 60.0 ksi
Eff. Width: 11.79 [in Base Plate Stress Ratio: 53.9% Pass
Stiffener Data (Welding at both sides) n/a
Config: 0 * Stiffener Results
Weld Type: Fillet Horizontal Weld : n/a
Groove Depth: 0.25 <-- Disregard Vertical Weld: n/a
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fo+(fv/Fv)*2:  n/a
Fillet H. Weld: 0.5 in Plate Tension+Shear, ft/Ft+(fv/Fv)*2: n/a
Fillet V. Weld: 0.375 |in Piate Comp. (AISC Bracket): n/a
Width: 6 in
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: n/a
Notch: 0.5 in
Grade: 36 ksi
Weld str. 70 ksi
Pole Data
Diam: 44 in
Thick:{ 0.375 {in
Grade: 65 ksi
# of Sides: 12 "0" IF Round
Fu 80 ksi

Stress Increase Factor

ASIF] 1333

l

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

2/12/2009, Ver. 1.5



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-038-080522 — Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an
existing telecommunications facility located at Old Blue Hills Road, Durham, 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:

» The applicant shall take steps to reduce the post-construction tower rating to not more than
100 percent; and

e A signed letter from a Professional Engineer duly licensed in the State of Connecticut shall
be submitted to the Council to certify that the post-construction tower rating of not more
than 100 percent has been achieved.

The proposed modifications are to be implemented as specified here and in your notice dated May 22, 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.

‘ :.o
7
GAEMBAM-VERIZON\DURHAM\dc0826(18.DOC

CONNECTICUT SITING COUNCIL
Affirmative Action / Equal Opportunity Employer



EM-VER-038-080522
Page 2

Thank you for your attention and cooperation.

S. Direk Phe
€cutive Director

SDP/MP

¢: Honorable Laura L. Francis, First Selectman, Town of Durham
Geoffrey Colegrove, Town Planner, Town of Durham
Crown Castle International



ROBINSON & COLE KENNETH C. BALDWIN

Law Offices
BOSTON
HARTFORD

NEW LONDON
STAMFORD
WHITE PLAINS
NEW YORK CITY
SARASOTA

www.rc.com

280 Trumbull Street
EM-VER-038-080522 Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com

O R ' G ! N A l_ Direct (860) 275-8345

May 22, 2008

Via Hand Delivery

S. Derek Pheips

Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

‘ﬁif '

; M&Y 22 2308
Re:  Notice of Exempt Modification — Antenna Sw X

Old Blue Hills Road, Durham, Connecticut @Cﬂ@gﬁ LC ‘fﬁOTij % uT

CIL

Dear Mr. Phelps:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains a
wireless telecommunications facility at the above referenced location. The Council
originally approved Cellco’s use of this facility in Docket No. 161. On May 11,
2005, the Council approved Cellco’s request to replace three (3) of its cellular
antennas with six (6) PCS antennas. Cellco now intends to modify its installation
further by replacing the six (6) remaining ALP9212 cellular antennas with six (6)
LPA-80080/6CF cellular antennas at the top 98-foot level on the 120-foot tower. The
tower is owned by Crown Castle International. 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 Laura L. Francis, First Selectman of the Town of Durham. Pursuant to a Council
directive, a copy of this letter is being sent to Francis and Marie Behrens, the owners
of the property on which the facility 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).

1. The proposed modifications will not result in any increase in the

overall height of the existing structure. Cellco’s replacement antennas will be located
at the 98-foot level of the 120-foot tower.

HARTI1-1469527-1



ROBINSON & COLE.w»

S. Derek Phelps
May 22, 2008
Page 2

2 The proposed modifications will not involve any ground-mounted
equipment and, therefore, will not require the extension of the site boundaries.

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 (FCC) 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 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,

Y A -

Kenneth C. Baldwin

Enclosures

Copy to:
Laura L. Francis, Durham First Selectman
Francis and Marie Behrens
Sandy M. Carter



Mechanical specifications

Length 1800 mm 709 in
Width 140 mm 5.5 in
Depth 335 mm 13.2 in
Depth with z-bracket 375 mm  14.8 in
) Weight 95 kg 210 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
195.6 Ibs

Side 870 N

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
250-102 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 500
? Connector(s) NE or E-DIN
1 port / center
" vswR <1.4:1
Polarization Vertical
" Gain 14 dBd
? Power Rating 500 W
Y 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.

Improvements to mechanical and/or electrical performance

of the antenna may be made without notice.

Radiation pattern?)
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.
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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.

Antel, Inc.

The Antenna Technology Company

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

1300 Capital Drive

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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May 7 2008

lLaShay Holmes ' Vertical Structures. Inc

Crown Castle USA 309 Spangler Drive. Suite I

9105 Monroe Road. Suite 150 Richmond. KY 40475

Charlotte NC 28270 (859) 624-8360

(704) 814-8311 casellyne@verticalstructures corr
Subject: Structural Analysis Repori

Carrier Designation Verizon Wireless Change-Out

Carrier Site Number: HRT 106
Carrier Site Name: Durham, CT

Crown Castle Designation Crown Castle BU Number: 806364
Crown Castle Site Name: HRT 106(B)
Crown Castle JDE Job Number: 101930

Engineering Firm Designation Vertical Structures Project Number: 2008-004-033

Site Data 101 R Old Blue Hill Road, Durham, CT, Middlesex County
Latitude 41°-27'-33.67", Longitude -72°-39'-45.83"
120’ Valmont Monopole Tower

Dear Ms. Holmes,

Vertical Structures is pleased to submit this structural analysis report to determine the structural integrity
of the aforementioned tower. This analysis has been performed in accordance with the Crown Castle
Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 276032, and
Application Number 59383, Revision 1. The purpose of the analysis is to determine the suitability of the
tower for the following load case:

Load Case 1 (LC1): Proposed Equipment (Table 1) + Existing/Reserved Equipment (Table 2)

Based on our analysis we have determined the tower superstructure and foundation are sufficient for
LC1. This analysis has been performed in accordance with the TIA/EIA-222-F standard and local code
requirements based upon an 85 MPH basic “fastest mile” wind speed, equivalent to a 105 MPH basic “3-
second gust” wind speed per IBC Table 1609.3.1.

Vertical Structures appreciates the opportunity of providing our continuing professional services to you
and Crown Castle USA. If you have any questions or need further assistance on this or any other
projects please give us a call.

Respectfully submitted,

HRT 106(B)Repor doc




Crown Castle USA
120’ Valmont Monopole Tower Structural Evaluation
VSI Job No. 2008-004-033
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Crown Castle USA May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CCI BU No. 806364
VSI Job No. 2008-004-033 Page 3 of 5

1.) INTRODUCTION

The original 100’ tall monopole tower was designed and manufactured by Valmont in 1994 for Bell
Atlantic Mobile. The tower has since been extended 20’ up to 120". The structure consists of three (3)
12-sided tapered polygonal sections joined via a slip joint connection and a bolted flange connection.
The tower is founded on a 27’ square by 6’ thick mat bearing 6’ below grade.

2.) ANALYSIS CRITERIA

The HRT 106(B) monopole tower was analyzed in accordance with the current EIA-222-F publication,
“Structural Standards for Steel Antenna Towers and Antenna Supporting Structures.” The proposed,
existing and reserved antennas, cables and mounts considered in this analysis are listed in Tables 1 and
2. Applied forces in this study were derived from an 85 MPH basic “fastest mile” wind speed with no ice
and a reduced 74 MPH basic “fastest mile” wind speed with a 1/2” of radial ice accumulation. The tower
was originally designed for a 90 MPH basic “fastest mile” wind speed with no ice and a reduced 78 MPH
basic “fastest mile” wind speed with a 1/2” of radial ice accumulation. The original design loads are listed
in Table 3. All cables are assumed to be routed in accordance with the drawing in Appendix B.

Table 1 - Proposed Antenna and Cable Information

Mount
Center Number Antenna Mount Nugfb o ':_?::
El Lmtg A ntc; :m a Manufacturer Antenna Model Manufacturer Mount Model Feed Size
evation Lines | (inches)
(feet)
98 6 Antel LPA-80080/6CF 15 15/8

Table 2 - Existing and Reserved Antenna and Cable Information

Mount
Center | Number Antenna Mount Nug)‘fb o I:-?ed
Line of Manufact Antenna Model Manufact Mount Model Feed ine
. Antenna anuracturer anutacturer .ee Size
Elevation Lines (inches)
(feet)
18 1 Decibel DB8OOMT3-XT @) Sidearms ) 18
1 Decibel DB201-A
115 12 Decibel DB844H90 (1) 13' L.P. Platform 12 11/4
107 1 Andrew KP6-17B (1) Pipe Mount 1 1/2
3+6* Swedco ALP 9212-N "5
98 we .c m Valmont (1) 13'-5” Platform w/ 15* 7/8
6 Decibel DB950F85T2E-M Rails
87 6+ 3 Decibel DB98OHIOE-M Valmont | (113 '5R;'|2“°'”‘ A R e
3+ 3% Al 7250.02
73 gon Valmont  [(1) 135" L.P. Platform| 8 +6* | 7/8
2 Decibel DB809K-YP
1 Celwave PD1142-1
1 Cel PD1121-6 3 7/8
50 ewave (2) 6 Sidearms
1 Decibel . ASP-655
1 Decibel DBA492A 1 112

*Indicates equipment to be removed.
**Indicates reserved equipment.

HRT 106(B) Report.doc




Crown Castle USA May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CCI BU No. 806364
VSI Job No. 2008-004-033 Page 4 of 5
Table 3 - Design Antenna and Cable Information
Mount
Cf_nter Nugfb o Antenna Antenna Model Mount Mount Model Nugfber T"?'?:
- '"ﬁ Antenna | Manufacturer Manufacturer Feed Size
evation Lines | (inches)
(feet) ) .
97 12 Sinclair SRL410C4R105 Valmont Cellular Platform
87 9 Sinclair SRL410C4R105 Valmont Cellular Platform
75 1 Telewave 450F6
1 Decibel ASP-710
50 1 Decibel ASP-710
1 Decibel ASP-701
3.) ANALYSIS PROCEDURE
Table 4 — Documents Provided
Document Remarks Reference Source
Online Application Verizon Wireless Change-Out Revision #1 59383 CCl iSite
Tower Drawing Valmont Drawing No. DC1723Z 262153 CCl iSite
Foundation Drawing SAC Engineering Project No. 1994-8A 297341 CCl iSite
Geotechnical Information Dr. Clarence Welti Report Dated 3/18/93 262150 CCl iSite
Extension Information Vertical Structures Site Visit N/A Field Notes

3.1) Analysis Methods

RISA Tower (Version 5.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various dead, live, wind, and ice
load cases. All loads were computed in accordance with the ANSI/TIA/EIA-222-F or the local building
code requirements. Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1. Tower and structures were built in accordance with the manufacturer’s specifications.

2. The tower and structures have been maintained

specifications.
3. The configuration of antennas, transmission cables, mounts and other appurtenances are as
specified in Tables 1 and 2 and any referenced drawings.
4. When applicable, transmission cables are considered to be structural components for
calculating wind loads, as allowed by TIA/EIA-222-F.

in accordance with - manufacturer’s

If any of these assumptions are not valid or have been made in error, this analysis may be affected, and
Vertical Structures should be allowed to review any new information to determine its effect on the
structural integrity of the tower.

HRT 106(B) Report.doc




Crown Castle USA

May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CCI BU No. 806364
VS! Job No. 2008-004-033 Page 5 of 5
4.) ANALYSIS RESULTS
Table 5 — Tower Component Stresses vs. Capacity (LC1)
| Section Capacity Table
Section Elevation Component Size Critical SF*P o % Pass
No. St Type Element b b Capacity Fail
Li 120 - 100 Pole TP20.263x15.677x0.1875 1 -435494  630113.07  34.6 Pass
L2 100 - 47.0833 Pole TP33.13x20.263x0.281 2 -13150.20 1488947.61 1017 g X 1)
L3 47.0833-0 Pole TP44x31.3725x0.375 3 -24528.70 273852842 954 Pass
Summary
Pole (L2) 1017 gy X(1)
RATING = 1017 oyt X (1)
Notes Component Ele(}’;:)io" % Capacity Pass/Fail
Additional Component Analysis Summary:
2 Flange Bolts (Tension) 100 212 Pass
2 Flange Plate (Bending) 100 221 Pass
2 Anchor Bolts (Tension) 0 99.8 Pass
2 Base Plate (Bending) 0 54.5 Pass
Foundation (Compared to Design Loads) 0 95.1 Pass
Structure Rating = 101.7 Pass

1) Indicates overstress of less than 5% and is considered acceptable based on the analysis procedure used.

2) Indicates calculations supporting % capacity are included in Appendix C.

HRT 106(B) Report.doc




Crown Castle USA May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CCI BU No. 806364
VS! Job No. 2008-004-033

APPENDIX A

HRT 106(B) Report.doc



DESIGNED APPURTENANCE LOADING
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(2) LPA-800BO/ECF wi Mount Pipe |98
{Verizon Wireless)

(2) LPA-80080/6CF w/ Mount Pipe |98
(Verizon Wireless)

TYPE ELEVATION | TYPE | ELEVATION
6' Sidearm (4" single tube) (VSI) 118 : @) QBSSOFBSTZE-M w/Mount Pipe 98
' Sidearm (4" single tube) (VSI) 118 (Verizan Wireless) )
DB8OSMTI-XT 118 (2) DB95OFB5T2E-M wiMount Pipe 98
DB201-A 118 (Verizon Wireless)
— % 13 LP. Platiorm (VSI) 115 : Valmont 13'-5" Platform w/ Rails (VSI) , 87
(4) DBB44HZO wiMount Pipe | 115 (3) DBIBOHIOE-M wiMount Pipe 87
{4) DBB44HI0 wibdount Pipe 115 :(3) DBYBOHIOE-M wiMount Pipe .87 N
(4) DBBA44HE0 wiMount Pipe 115 *(3) DBIBOHIOE-M wiMount Pipe 87
64" Pipe Mount 107 :(2) 7250.02 wiMount Pipe 73
KP6-17B 107 (2) 7250.02 wiMount Pipe RE]
Valmont 13-5" Platform w/ Rails (VSi) |98 DBBOSK-YP 73
(Verizon Wireless) DBBO9K-YP 73 )
(2) LPA-80080/6CF w/ Mount Pipe 98 {2) 7250.02 wiMount Pipe 73 -
(Verizon Wireless) ‘Valmont 13-5" L.P. Piatform (VSl) ‘73

(2) 6 x 2" Antenna Mount Pipe (VSl) 73
:(2) 6' x 2" Antenna Mount Pipe (VSI) ‘73
{2) 6' x 2" Antenna Mount Pipe (VSI) 73

ALP 931N veliount Pi (veri o8 -6’ Sidearm (4" single tube) (VS!) 50

-IN wiMount Pipe ‘erizon R - .
Wireless) P '6 quearm (4" single tube) (VSI) .SQ
ALP 9212-N w/Mount Pipe (Verizon {98 PD1142-1 .50
Wireless) DB492A 50
ALP 9212-N wiMounl Pipe (Verizon |98 ASP-655 50 =
Wireless) PD1121-6 50
(2) DB950F85T2E-M w/Mount Pipe 98
{Verizon Wireless)

MATERIAL STRENGTH

[ GRADE | Fy ] Fu [ GRADE | Fy | Fu
{A572-65 65 ksi 80 ksi

TOWER DESIGN NOTES

. Tower is located in Middlesex County, Connecticut.

1
2. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3

. Tower is also designed for a 74 mph basic wind with 0.50 in ice.

4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 101.7%

AXIAL
33005 ib

MOMENT

SHEAR 2145068 Ib-ft

24949 b

TORQUE 1261 ib-ft
74 mph WIND - 0.5000 in ICE
AXIAL

24560 Ib
MOMENT

SHEAR 2298757 Ib-ft

27970 b

TORQUE 1016 Ib-ft
REACTIONS - 85 mph WIND
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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 Middlesex County, Connecticut.
Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 74 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals

Distribute Leg Loads As Uniform
Assume Legs Pinned
Assume Rigid Index Plate

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules
Calculate Redundant Bracing Forces

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

Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension

Ignore Redundant Members in FEA
SR Leg Bolts Resist Compression
All Leg Panels Have Same Allowable

Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.

B

< B N

Offset Girt At Foundation
Consider Feedline Torque
Include Angle Block Shear Check

v Inctude Bolts In Member Capacity Autocalc Torque Arn Areas Poles
V' Leg Bolts Are At Top Of Section SR Members Have Cut Ends Include Shear-Torsion Interaction
V' Secondary Horizontal Braces Leg Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add IBC .6D+W Combination
Tapered Pole Section Geometry
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
St St fi Sides in in in in
L1 120.00-100.00 20.00 0.00 12 15.6770 20.2630 0.1875 0.7500 A572-65
(65 ksi)
L2 100.00-47.08 52.92 4.92 12 20.2630 33.1300 0.2810 1.1240 AS572-65
(65 ksi)
L3 47.08-0.00 52.00 12 31.3725 44.0000 0.3750 1.5000 AS572-65

(65 ksi)
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Tapered Pole Properties
Section  Tip Dia. Area r C Ic J I/Q w w/t
in in’ in in in’ in’ i’ in
L1 16.2300 9.3518 286.3883 5.5452 8.1207 35.2665 580.3004 4.6027 3.6989 19.728
20.9778 12.1206 623.5083 7.1870 10.4962 59.4030 1263.3968 5.9654 4.9280 26.283
L2 209778 18.0801 921.4356 7.1536 10.4962 87.7873 1867.0784 8.8985 4.6774 16.646
34.2987 297224  4093.6867 11.7599 17.1613 238.5412  8294.9191 14.6285 8.1258 28917
L3 33.7153 37.4295  4590.4196 11.0971 16.2509 282.4709  9301.4345 18.4216 7.4028 19.741
45.5522 52.6772  12796.1526  15.6177 22.7920 561.4318 25928.4743 259261 10.7870 28.765
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
St Vs in in in
L1 120.00- 1 1 1
100.00
L2 100.00- 1 1 1
47.08
L3 47.08-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total CiA4 Weight
or  Shield Type Number
Leg f S pif
LDF4-50A (172 FOAM) C No Inside Pole 50.00 - 8.00 1 No Ice 0.00 0.15
172" Ice 0.00 0.15
LDF5-50A (7/8 FOAM) C No Inside Pole 50.00 - 8.00 3 No Ice 0.00 0.33
172" Ice 0.00 0.33
*k
LDF6-50A (1-1/4 B No Inside Pole 87.00 - 8.00 9 No Ice 0.00 0.66
FOAM) 172" Ice 0.00 0.66
&%
LDF6-50A (1-1/4 A No Inside Pole 115.00 - 8.00 12 No Ice 0.00 0.66
FOAM) 172" Ice 0.00 0.66
*%
LDFS5-50A (7/8 FOAM) C No Inside Pole 73.00 - 8.00 14 No Ice 0.00 0.33
1/2" Ice 0.00 0.33
*%
HJ7-50A (1-5/8 AIR) C No Inside Pole” 100.00 - 8.00 9 No Ice 0.00 1.04
(Verizon Wireless) 1/2" Ice 0.00 1.04
FLC 158-50J (1 5/8 C No Inside Pole 100.00 - 8.00 6 No Ice 0.00 0.92
FOAM) 172" Ice 0.00 0.92
(Verizon Wireless)
*%
LDF4-50A (12 FOAM) C No Inside Pole 107.00 - 8.00 1 No Ice 0.00 0.15
172" Ice 0.00 0.15
LDF5-50A (778 FOAM) C No Inside Pole 118.00 - 8.00 2 No Ice 0.00 0.33
1/2" Ice 0.00 0.33

Feed Line/Linear Appurtenances Section Areas
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Tower Tower Face Ar Ar CuA4 CyAd, Weight
Section Elevation In Face Out Face
Vi )is /£ Y fr Ib
Ll 120.00-100.00 A 0.000 0.000 0.000 0.000 118.80
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 12.93
L2 100.00-47.08 A 0.000 0.000 0.000 0.000 419.10
B 0.000 0.000 0.000 0.000 237.11
C 0.000 0.000 0.000 0.000 953.32
L3 47.08-0.00 A 0.000 0.000 0.000 0.000 309.54
: B 0.000 0.000 0.000 0.000 232.15
C 0.000 0.000 0.000 0.000 838.34
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CiAy CyAy Weight
Section Elevation or Thickness In Face QOut Face
St Leg in s Nia /e Nid b
L1 120.00-100.00 A 0.500 0.000 0.000 0.000 0.000 118.80
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 12.93
L2 100.00-47.08 A 0.500 0.000 0.000 0.000 0.000 419.10
B 0.000 0.000 0.000 0.000 237.11
C 0.000 0.000 0.000 0.000 953.32
L3 47.08-0.00 A 0.500 0.000 0.000 0.000 0.000 309.54
B 0.000 0.000 0.000 0.000 23215
C 0.000 0.000 0.000 0.000 838.34
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CP;
Ice Ice
ft in in in in
L1 120.00-100.00 0.0000 0.0000 0.0000 0.0000
L2 100.00-47.08 0.0000 0.0000 0.0000 0.0000
L3 47.08-0.00 0.0000 0.0000 0.0000 0.0000
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cady CiA4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S i y/a b
ft
ft
6' Sidearm (4" single tube) A From 4.33 0.0000 50.00 No Ice 0.90 3.60 125.00
(VSI) Centroid- 0.00 172" Ice 1.25 4.50 175.00
Leg 0.00
6' Sidearm (4" single tube) B From 4.33 0.0000 50.00 No Ice 0.90 3.60 125.00
(VSI) Centroid- 0.00 1/2" Ice 1.25 4.50 175.00
Leg 0.00
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Description Face Offset Offsets: Azimuth Placement CaA4 Cid, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Ji ° /] v 7 b
S
i
PD1142-1 A From 733 0.0000 50.00 No Ice 1.32 1.32 10.00
Centroid- 0.00 172" Ice 3.21 3.21 23.85
Leg 7.00
DB492A A From 7.33 -40.0000 50.00 No Ice 1.10 1.10 6.00
Centroid- 0.00 1/2" Ice 1.98 1.98 7.80
Leg 0.00
ASP-655 B From 733 0.0000 50.00 No Ice 0.56 0.56 1.00
Centroid- 0.00 172" Ice 1.02 1.02 5.94
Leg -4.00
PD1121-6 B From 7.33 0.0000 50.00 No fce 0.23 0.23 3.00
Centroid- 0.00 1/2" Ice 0.41 0.41 3.90
Leg 3.00
%%
Valmont 13-5" L.P. Platform  C None 0.0000 73.00 No Ice 31.00 31.00 1260.00
(VSD) 1/2"Ice  37.70 37.70 2110.00
(2) 6' x 2" Antenna Mount A From 3.90 0.0000 73.00 No Ice 1.43 143 23.00
Pipe (VSI) Centroid- 0.00 172" [ce. 1.92 1.92 33.83
Face 0.00
(2) 6' x 2" Antenna Mount B From 3.90 0.0000 73.00 No Ice 1.43 1.43 23.00
Pipe (VSI) Centroid- 0.00 1/2" Ice 1.92 1.92 33.83
Face 0.00
(2) 6'x 2" Antenna Mount C From 3.90 0.0000 73.00 No Ice 1.43 1.43 23.00
Pipe (VSI) Centroid- 0.00 1/2" Ice 1.92 1.92 33.83
Face 0.00
(2) 7250.02 w/Mount Pipe A From 3.90 -10.0000 73.00 No Ice 445 3.54 40.95
Centroid- 0.00 1/2" Ice 5.03 4.72 76.25
Face 1.00
(2) 7250.02 w/Mount Pipe B From 3.90 -10.0000 73.00 No Ice 445 3.54 40.95
Centroid- 0.00 172" Iee 5.03 4.72 76.25
Face 1.00
(2) 7250.02 w/Mount Pipe C From 3.90 -10.0000 73.00 No Ice 4.45 3.54 40.95
Centroid- 0.00 12" Ice 5.03 4.72 76.25
Face 1.00
DB809K-YP B From 3.90 0.0000 73.00 No Ice 2.67 2.67 30.50
Centroid- 0.00 172" Ice 3.76 3.76 50.36
Face 6.00
DB809K-YP C From 3.90 0.0000 73.00 No Ice 2,67 2.67 30.50
Centroid- 0.00 172" Ice 376 3.76 50.36
Face 6.00
F13
Valmont 13'-5" Platform w/ C None 0.0000 87.00 No Ice 44.50 44.50 1650.00
Rails (VSI) 1/2"Ice  55.50 55.50 2710.00
(3) DB980H90E-M w/Mount A From 3.90 -30.0000 87.00 No Ice 4.27 3.86 34.05
Pipe Centroid- 0.00 1/2" ce 486 4.95 69.84
Face 0.00
(3) DB980H90E-M w/Mount B From 3.90 -30.0000 87.00 No Ice 4.27 3.86 34.05
Pipe Centroid- 0.00 1/2" Ice 4.86 4.95 69.84
Face 0.00
(3) DB980H90E-M w/Mount  C From 3.90 -30.0000 87.00 No Ice 4.27 3.86 34.05
Pipe Centroid- 0.00 12" Ice 4.86 4.95 69.84
Face 0.00
* %
Valmont 135" Platform w/ C None 0.0000 98.00 No Ice 44.50 44.50 1650.00
Rails (VSI) 112" Ice  55.50 55.50 2710.00
(Verizon Wireless)
(2) LPA-80080/6CF w/ A From 3.90 -30.0000 98.00 No Ice 4.35 10.51 42.90

Mount Pipe Centroid- 0.00 1/2" Iee 4.79 11.56 104.60
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Description Face Offset Offsets: Azimuth Placement CaA, CuA,4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
f ° f 7 7 I
ft
ft
(Verizon Wireless) Face 2.00
(2) LPA-80080/6CF w/ B From 3.90 -30.0000 98.00 No Ice 435 10.51 42.90
Mount Pipe Centroid- 0.00 172" Ice 4.79 11.56 104.60
(Verizon Wireless) Face 2.00
(2) LPA-80080/6CF w/ C From 3.90 -30.0000 98.00 No Ice 435 10.51 42.90
Mouant Pipe Centroid- 0.00 172" {ce 4.79 11.56 104.60
(Verizon Wireless) Face 2.00
ALP 9212-N w/Mount Pipe A From 3.90 -30.0000 98.00 No Ice 6.42 745 42.71
(Verizon Wireless) Centroid- 0.00 12" Ice 7.11 8.59 103.63
Face 2.00
ALP 9212-N w/Mount Pipe B From 3.90 -30.0000 98.00 No Ice 6.42 7.45 42.71
(Verizon Wireless) Centroid- 0.00 172" Ice 7.11 8.59 103.63
' Face 2.00
ALP 9212-N w/Mount Pipe C From 3.90 -30.0000 98.00 No fce 6.42 7.45 4271
(Verizon Wireless) Centroid- 0.00 172" Ice 7.11 8.59 103.63
Face 2.00
(2) DB9SOF85T2E-M A From 3.90 -30.0000 98.00 No Ice 3.01 5.85 36.05
w/Mount Pipe Centroid- 0.00 172" Ice 3.58 6.96 75.04
(Verizon Wireless) Face 2.00
(2) DB9SOF85T2E-M B From 3.90 -30.0000 98.00 No Ice 3.01 5.85 36.05
w/Mount Pipe Centroid- 0.00 1/2" Ice 3.58 6.96 75.04
(Verizon Wireless) Face 2.00
(2) DB95OF85T2E-M C From 3.90 -30.0000 98.00 No Ice 3.01 5.85 36.05
w/Mount Pipe Centroid- 0.00 1/2" Iee 3.58 6.96 75.04
(Verizon Wireless) Face 2.00
*%
13 L.P. Platform (VSI) C None 0.0000 115.00 No Ice 31.00 31.00 1260.00
172" Ice  37.70 37.70 2110.00
(4) DB844H90 w/Mount Pipe A From 3.90 -30.0000 115.00 No Ice 3.58 5.63 35.55
Centroid- 0.00 1/2" Ice 4.20 6.73 77.48
Face 0.00
(4) DB844H90 w/Mount Pipe B From 3.90 -30.0000 115.00 No Ice 3.58 5.63 35.55
Centroid- 0.00 1/2" Ice 4.20 6.73 77.48
Face 0.00
(4) DB844H90 w/Mount Pipe  C From 3.90 -30.0000 115.00 No Ice 3.58 5.63 35.55
Centroid- 0.00 12" Ice 4.20 6.73 77.48
Face 0.00
*%
6' Sidearm (4" single tube) A From 3.67 0.0000 118.00 No Ice 0.90 3.60 125.00
(V8I) Centroid- 0.00 172" Ice 1.25 4.50 175.00
Leg 0.00
6' Sidearm (4" single tube) C From 3.67 0.0000 118.00 No Ice 0.90 3.60 125.00
(VSI) Centroid- 0.00 1/2" Ice 1.25 4.50 175.00
' Leg 0.00
DB80IMT3-XT A From 6.67 0.0000 118.00 No Ice 2.84 2.84 25.00
Centroid- 0.00 1/2" Ice 4.29 429 46.91
Leg 7.00
DB201-A C From 6.67 0.0000 118.00 No Ice 1.05 1.05 25.00
Centroid- 0.00 1/2" Ice 1.91 1.91 34.13
Leg 5.00
6'x4" Pipe Mount C From 1.25 0.0000 107.00 No Ice 2.25 2.25 65.00
Centroid- 0.00 1/2" Ice 2.62 2.62 84.10

Face 0.00
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Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Aperture Weight
or Type Type Horz  Adjustment  Beam Area
Leg Lateral Width
Vert
fi ° ° Vs b
KP6-17B C Grid From 1.75 0.0000 22.62 198.00
Centroid  0.00 29.05 347.13
-Face 0.00
Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice

10 Dead+Wind 240 deg - No Ice

11 Dead+Wind 270 deg - No Ice

12 Dead+Wind 300 deg - No Ice

13 Dead+Wind 330 deg - No Ice

14 Dead+lce+Temp

15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 degtice+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+Wind 120 deg+lce+Temp
20 Dead+Wind 150 deg+lce+Temp
21 Dead+Wind 180 deg+Icet+Temp
22 Dead+Wind 210 deg+lce+Temp
23 Dead+Wind 240 deg+ice+Temp
24 Dead+Wind 270 deg+lcet+Temp
25 Dead+Wind 300 deg+lce+Temp
26 Dead+Wind 330 deg+lce+Temp
27 Dead+Wind 0 deg - Service

28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service

30 Dead+Wind 90 deg - Service

31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
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Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. fi Type Load Moment Moment
Comb. b 1b-ft Ib-ft
L1 120 - 100 Pole Max Tension 8 0.32 -5.38 0.03
Max. Compression 14 -4995.74 762.56 -193.41
Max. Mx 11 -2514.82 85910.72 452.87
Max. My 15 -4354.94 1569.89 87312.06
Max. Vy 11 -6231.72 85910.72 452.87
Max. Vx 15 -6937.07 1569.89 87312.06
Max. Torque 23 -1405.37
L2 100 - 47.0833 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -21379.11 592.10 ° -291.57
Max. Mx 11 -13180.75 952213.98 572.05
Max. My 8 -13150.21 -3165.00 -967512.58
Max. Vy 5 22744.03 -951314.44 -6602.43
Max. Vx 8 23039.99 -3165.00 -967512.58
Max. Torque 16 1328.59
L3 47.0833 -0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -33005.36 -127.08 283.33
Max. Mx 5 -24529.36 - -9654.41
2270582.90
Max. My 8 -24528.70 -4358.51 -
. 2298753.16
Max. Vy 5 27757.08 - -9654.41
2270582.90
Max. Vx 8 27996.99 -4358.51 -
2298753.16
Max. Torque 25 -1262.73
Compression Checks
Pole Design Data
Section Elevation Size L L, Kifr F, A Actual Allow. Ratio
No. P P, P
S S ft ksi in’ b b P,
L1 120-100(1) TP20.263x15.677x0.1875 20.00 0.00 0.0 39.000 12.1206  -4354.94  472703.00 0.009
L2 100 - 47.0833 TP33.13x20.263x0.281 52.92 0.00 0.0 39.000 28.6407 -13150.20 1116990.00 0.012
@
H1-3 (1.36 CR) -2
L3 47.0833-0(3) TP44x31.3725x0.375 52.00 0.00 0.0 39.000 52.6772 -24528.70 2054410.00 0.012
Pole Bending Design Data
Section Elevation Size Actual ~ Actual  Allow.  Ratio  Actual  Actual  Allow.  Ratio
No. A’Ix Aﬁx Fbx ﬁ)x Al) j;;y Fby ﬁy_v
i 1b-ft ksi ksi Fis Ib-ft ksi ksi Fy,
L1 120 - 100 (1) TP20.263x15.677x0.1875 873258 -17.641  39.000 0.452 0.00 0.000 39.000 0.000
3
L2 100 - 47.0833 TP33.13x20.263x0.281 967516. -52.435 39.000 1344 0.00 0.000 39.000 0.000
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Section Elevation Size Actual  Actual  Allow.  Ratio  Actual  Actual — Allow.  Ratio
No. M ﬁx F bx fbx M ﬁy £ by ﬁz)'
St 1b-fi ksi ksi F 1b-ft ksi ksi Fay
(2) 67
L3 47.0833 -0(3) TP44x31.3725x0.375 2298758 -49.133  39.000 1.260 0.00 0.000 39.000  0.000
33
Pole Interaction Design Data
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jix Soy Stress Stress
ft X P, Fio Fy Ratio Ratio
L1 120 - 100 (1) TP20.263x15.677x0.1875 0.009 0.452 0.000 0.462 ‘/ 1.333 HI-3 /
L2 100 - 47.0833 TP33.13x20.263x0.281 0.012 1.344 0.000 1.356 x 1.333 H1-3 x
(2)
L3 47.0833 -0 (3) TP44x31.3725x0.375 0.012 1.260 0.000 1272 / 1.333 HI13 ‘/
| Section Capacity Table H
Section Elevation Component Size Critical P SF*Papion % Pass
No. ft Type Element b b Capacity Fail
L1 120 - 100 Pole TP20.263x15.677x0.1875 i -435494  630113.07 34.6 Pass
L2 100 - 47.0833 Pole TP33.13x20.263x0.281 2 -13150.20 1488947.61 101.7 Fail x
L3 47.0833 -0 Pole TP44x31.3725x0.375 3 -24528.70 2738528.42 954 Pass
Sumrnary
Pole (L2) 1017 gy X
RATING= 1017 g X

Program Version 5.1.2.0 - 3/5/2008 File://nas1/Eng Archive/Structural Archive/2008 Jobs/2008-004/2008-004-033/HRT 106B, CT/RISA/806364.eri




Crown Castle USA May 7, 2008
120" Valmont Monopole Tower Structural Evaluation CCl BU No. 806364
VSI Job No. 2008-004-033

APPENDIX B

HRT 106(B) Report.doc
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STRUGTURES, INC.

FLANGE BOLT CALCULATIONS @ 100

Customer: Crown Castle
Site Name: HRT 106(B), CT BU#806364
Job Number: 2008-004-033
Tower Model: 120" Valmont Monoploe Tower
Date: 5/7/2008

Input Information: Existing Bolts
# Bolts, n 8
Bolt Diameter, d 15 in
Bolt Circle Diameter, D 235 in
Bolt Ultimate Tensile Stress, F|, 120 ksi
Applied Vertical Load P 2.515 kips
Applied Shear S 6.937 kips
Applied Moment M 1047.744 kip-in
Bolt Type A325
Bolt Cross-Sectional Area, A 1.767 in” (each)
Bolt Group Moment of Inertia, | 975.9063054 in?
Maximum Tensile Stress (outer bolt), o, 12.44 ksi
Maximum Shear Stress (any bolt), T, 0.491 ksi
Maximum Allowable Stress (per bolt), Ft 58.65 Ksi
% Capacity 21.2%

The Bolt Group is Adequate for Loading

Maximum Allowable Stress (per bolt), Ft

(44°-4.39 * fv*)"?

This equation is for A325 bolts (threads included in shear plane) Manual of Steel
Construction ASD, 9th Edition, pg. 5-74, Table J3.3




WERTIGAL

STRUCTURES, INC.

FLANGE PLATE CALCULATIONS @ 100' (BUTT WELDED)

Customer: Crown Castle

Site Name: HRT 106(B), CT BU#806364
Job Number: 2008-004-033

Tower Model: 120' Valmont Monoploe Tower
Date: 5/7/2008

FOR BUTT WELDED FLANGE PLATES LESS THAN 2" THICK WITH EQUALLY
DISTRUBUTED BOLTS WITHOUT GUSSET PLATE STIFFENERS

Maximum Tensile Bolt Load 21.98
Number of Sides of Pole 12
Diameter of Pole at Flange 20.26
Thickness of Pole at Flange 0.1875
Area of Pole at Base 12.101423
Interior Circumference of Pole at Base 63.938036
Flange Bolt Circle 23.5
Flange Bolt Diameter 1.5
Flange Plate Section Length 1.62
Flange Bolt Quantity 8
Flange Plate Section Width 8.5922559
Moment on Flange Plate Section 35.604442
Flange Plate Thickness 1.5
Flange Plate Bending Stress 11.050087
Flange Plate Yield Strength 50
Allowable Bending Stress (with 4/3 Increase) 50

% Capacity 22.1%

Flange Plate is Adequate for Loading

kip

ksi
ksi

ksi



STRUCTURES, ING.

ANCHOR BOLT CALCULATIONS

Customer: Crown Castle
Site Name: HRT 106(B), CT BU#806364
Job Number: 2008-004-033
Tower Model: 120" Vaimont Monoploe Tower
Date: 5/7/2008

Input Information: Existing Bolts
# Bolts, n 12
Bolt Diameter, d 2.25 in
Bolt Circle Diameter, D 52.05 in
Bolt Ultimate Tensile Stress, Fu 100 Kksi
Applied Vertical Load P 24.56 kips
Applied Shear S 27.97 kips
Applied Moment M 27585.08 kip-in
Steel Grade A615 Gr 75
Bolt Cross-Sectional Area, A 3.976 in? (each)
Bolt Group Moment of Inertia, 1 16158.00151 in*
Maximum Tensile Stress (outer bolt), oy 43.92 ksi
Maximum Shear Stress(any bolt) 0.586 ksi
Maximum Allowable Stress (per bolt), Ft 44.00 ksi
% Capacity 99.8%

The Bolt Group is Adequate for Loading

Maximum Allowable Stress (per bolt), Ft

0.43F, - 1.8f, < 0.33F,

This equation is for threaded parts, A449 bolts over 1 1/2" dia. (threads included in
shear plane) Manual of Steel Construction ASD, 9th Edition, pg. 5-74, Table J3.3




AWERTICAL

STRUCTURES, INC.

BASE PLATE CALCULATIONS (BUTT WELDED)

Customer:
Site Name:
Job Number:
Tower Model:
Date:

FOR BUTT WELDED BASE PLATES WITH EQUALLY DISTRUBUTED
ANCHOR BOLTS WITHOUT GUSSET PLATE STIFFENERS

Maximum Tensile Bolt Load
Number of Sides of Pole

Diameter of Pole at Base
Thickness of Pole at Base
Area of Pole at Base
Circumference of Pole at Base

Anchor Bolt Circle
Anchor Bolt Diameter

Base Plate Section Length

Anchor Bolt Quantity

Base Plate Section Width

Moment on Base Plate Section

Base Plate Thickness

Base Plate Bending Stress

Base Plate Yield Strength

Allowable Bending Stress (with 4/3 Increase)
% Capacity

Base Plate is Adequate for Loading

Crown Castle

HRT 106(B), CT BU#806364
2008-004-033

120" Valmont Monopioe Tower
5/7/2008

174.61
12
44

0.375
52.60
141.48

52.05
2.25

29

12

12.28

2.75

32.72

60

60

54.5%

kip

ksi

ksi



May 7 2008

t.aShay Holmes Vertical Structures. Inc

Crown Castle USA 309 Spangler Drive. Suite |

9105 Monroe Road. Suite 150 Richmond. KY 4047%

Charlotte, NC 28270 (859) 624-8360

(704) 814-8311 caseltyne@verticalstructures com
Subject: Structural Analysis Report

Carrier Designation Verizon Wireless Change-Out

Carrier Site Number: HRT 106
Carrier Site Name: Durham, CT

Crown Castle Designation Crown Castie BU Number: 806364
Crown Castle Site Name: HRT 106(B)
Crown Castle JDE Job Number: 101930

Engineering Firm Designation Vertical Structures Project Number: 2008-004-033

Site Data 101 R Old Blue Hill Road, Durham, CT, Middlesex County
Latitude 41°-27'-33.67", Longitude -72°-39'-45.83"
120’ Vaimont Monopole Tower

Dear Ms. Holmes,

Vertical Structures is pleased to submit this structural analysis report to determine the structural integrity
of the aforementioned tower. This analysis has been performed in accordance with the Crown Castle
Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 276032, and
Application Number 59383, Revision 1. The purpose of the analysis is to determine the suitability of the
tower for the following load case:

Load Case 1 (LC1): Proposed Equipment (Table 1) + Existing/Reserved Equipment (Table 2)

Based on our analysis we have determined the tower superstructure and foundation are sufficient for
LC1. This analysis has been performed in accordance with the TIA/EIA-222-F standard and local code
requirements based upon an 85 MPH basic “fastest mile” wind speed, equivalent to a 105 MPH basic “3-
second gust” wind speed per IBC Table 1609.3.1.

Vertical Structures appreciates the opportunity of providing our continuing professional services to you
and Crown Castle USA. If you have any questions or need further assistance on this or any other
projects please give us a call.

Respectfully submitted,

Project Engineer

HRT 106(8) Report doc




STRUCTURES, INC.

May 7, 2008
LaShay Holmes Vertical Structures, Inc.
Crown Castle USA 309 Spangler Drive, Suite E
9105 Monroe Road, Suite 150 Richmond, KY 40475
Charlotte, NC 28270 (859) 624-8360
(704) 814-8311 caseltyne@verticalstructures.com
Subject: Structural Analysis Report
Carrier Designation Verizon Wireless Change-Out

Carrier Site Number: HRT 106

Carrier Site Name: Durham, CT
Crown Castle Designation Crown Castle BU Number: 806364

Crown Castle Site Name: HRT 106(B)
Crown Castle JDE Job Number: 101930

Engineering Firm Designation Vertical Structures Project Number: 2008-004-033

Site Data 101 R Old Blue Hill Road, Durham, CT, Middlesex County
Latitude 41°-27'-33.67", Longitude -72°-39'-45.83"
120’ Valmont Monopole Tower

Dear Ms. Holmes,

Vertical Structures is pleased to submit this structural analysis report to determine the structural integrity
of the aforementioned tower. This analysis has been performed in accordance with the Crown Castle
Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 276032, and
Application Number 59383, Revision 1. The purpose of the analysis is to determine the suitability of the
tower for the following load case: '

Load Case 1 (LC1): Proposed Equipment (Table 1) + Existing/Reserved Equipment (Table 2)

Based on our analysis we have determined the tower superstructure and foundation are sufficient for
LC1. This analysis has been performed in accordance with the TIA/EIA-222-F standard and local code
requirements based upon an 85 MPH basic “fastest mile” wind speed, equivalent to a 105 MPH basic “3-
second gust” wind speed per IBC Table 1609.3.1.

Vertical Structures appreciates the opportunity of providing our continuing professional services to you
and Crown Castle USA. If you have any questions or need further assistance on this or any other
projects please give us a call.

Respectfully submitted,

. Craig Aseltyne, P.E.
Project Engineer

HRT 106(B) Report.doc



Crown Castle USA
120’ Valmont Monopole Tower Structural Evaluation
VS Job No. 2008-004-033
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Crown Castle USA May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CCI BU No. 806364
VSI Job No. 2008-004-033 Page 3of 5

1.) INTRODUCTION

The original 100’ tall monopole tower was designed and manufactured by Valmont in 1994 for Bell
Atlantic Mobile. The tower has since been extended 20’ up to 120’. The structure consists of three (3)
12-sided tapered polygonal sections joined via a slip joint connection and a bolted flange connection.
The tower is founded on a 27’ square by 6’ thick mat bearing 6’ below grade.

2.) ANALYSIS CRITERIA

The HRT 106(B) monopole tower was analyzed in accordance with the current EIA-222-F publication,
“Structural Standards for Steel Antenna Towers and Antenna Supporting Structures.” The proposed,
existing and reserved antennas, cables and mounts considered in this analysis are listed in Tables 1 and
2. Applied forces in this study were derived from an 85 MPH basic “fastest mile” wind speed with no ice
and a reduced 74 MPH basic “fastest mile” wind speed with a 1/2” of radial ice accumulation. The tower
was originally designed for a 90 MPH basic “fastest mile” wind speed with no ice and a reduced 78 MPH
basic “fastest mile” wind speed with a 1/2” of radial ice accumulation. The original design loads are listed
in Table 3. All cables are assumed to be routed in accordance with the drawing in Appendix B.

Table 1 — Proposed Antenna and Cable Information

Mount
Number | Feed
Cfint:r Nug‘fb o Antenna Antenna Model Mount Mount Model of Line
ne Ante Manufacturer Manufacturer Feed Size
Elevation | Antenna Lines | (inches)
(feet) )
98 6 Antel LPA-80080/6CF 15 15/8
Table 2 — Existing and Reserved Antenna and Cable Information
Mount
Number ] Feed
Center | Number .
Line of Antenna Antenna Model Mount Mount Model of Line
- Ant Manufacturer Manufacturer Feed Size
Elevation ntenna Lines (inches)
(feet)
- D ¥
118 L Decibel BEOIMT3-XT (2) 6' Sidearms 2 7/18
1 Decibel DB201-A
115 12 Decibel DB844H90 (1) 13’ L.P. Platform 12 11/4
107 1 Andrew KP6-17B (1) Pipe Mount 1 1/2
: 3 +6* Swed ALP 9212-N 5"
98 weccom valmont | (1113-5" Platormw/ |, 718
6 Decibel DB950F85T2E-M Rails
87 6 + 3 Decibel DBO8OHIOE-M valmont | (D13 '5R:i'|‘s’tf°’m W a3 | 114
3+ 3% All 7250.02
73 gon Valmont  |(1) 135" L.P. Platform| 8+6* | 7/8
2 Decibel DB809K-YP
1 Celwave PD1142-1
1 Cel PD1121-6 3 7/8
50 Swave (2) 6' Sidearms
1 Decibel ASP-655
1 Decibel DB492A 1 1/2

*Indicates equipment to be removed.
**Indicates reserved equipment.

HRT 106(B) Report.doc




Crown Castle USA May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CCI BU No. 806364
VSI Job No. 2008-004-033 Page 4 of 5
Table 3 — Design Antenna and Cable Information
Mount
Number | Feed
Center | Number
; Antenna Mount Of Line
Lme. Of Manufacturer Antenna Model Manufacturer Mount Model Feed Size
Elevation | Antenna Lines (inches)
{feet) . .
97 12 Sinclair SRL410C4R105 Valmont Cellular Platform
87 9 Sinclair SRL410C4R105 Valmont Cellular Platform
75 1 Telewave 450F6
1 Decibel ASP-710
50 1 Decibel ASP-710
1 Decibel ASP-701
3.) ANALYSIS PROCEDURE
Table 4 — Documents Provided
Document Remarks Reference Source
Online Application Verizon Wireless Change-Out Revision #1 59383 CCl iSite
Tower Drawing Valmont Drawing No. DC1723Z 262153 CCl iSite
Foundation Drawing SAC Engineering Project No. 1994-8A 297341 CCl iSite
Geotechnical Information Dr. Clarence Welti Report Dated 3/18/93 262150 CCl iSite
Extension Information Vertical Structures Site Visit N/A Field Notes

3.1) Analysis Methods

RISA Tower (Version 5.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various dead, live, wind, and ice
load cases. All loads were computed in accordance with the ANSI/TIA/EIA-222-F or the local building
code requirements. Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1. Tower and structures were built in accordance with the manufacturer’s specifications.

2. The tower and structures have been maintained in accordance with manufacturer's
specifications.

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

4.  When applicable, transmission cables are considered to be structural components for
calculating wind loads, as allowed by TIA/EIA-222-F.

If any of these assumptions are not valid or have been made in error, this analysis may be affected, and
Vertical Structures should be allowed to review any new information to determine its effect on the
structural integrity of the tower. -

HRT 106(B} Report.doc




Crown Castle USA
120’ Valmont Monopole Tower Structural Evaluation
VSlI Job No. 2008-004-033

4.) ANALYSIS RESULTS

Table 5 - Tower Component Stresses vs. Capacity (LC1)

May 7, 2008
CCI BU No. 806364
Page 5 of 5

Section Capacity Table

Section Elevation Component Size Critical P SF*P o % Pass
No. St Type Element b b Capacity Fail
L1 120 - 100 Pole TP20.263x15.677x0.1875 1 -435494  630113.07  34.6 Pass
L2 100 - 47.0833 Pole TP33.13x20.263x0.281 2 -13150.20 1488947.61 1017 g & m
L3 47.0833 -0 Pole TP44x31.3725%0.375 3 -24528.70  2738528.42 954 Pass
Summary
Pole(L2) 1017 pay1 X(1)
RATING = 1017 pai X (1
Notes Component Ele(;f:gon % Capacity Pass/Fail
Additional Component Analysis Summary:
2 Flange Bolts (Tension) 100 21.2 Pass
2 Flange Plate (Bending) 100 221 Pass
2 Anchor Bolts (Tension) 0 99.8 Pass
2 Base Plate (Bending) 0 54.5 Pass
Foundation (Compared to Design Loads) 0 95.1 Pass
Structure Rating = 101.7 Pass

1) Indicates overstress of less than 5% and is considered acceptable based on the analysis procedure used.

2) Indicates calculations supporting % capacity are included in Appendix C.

HRT 106(B) Report.doc




Crown Castle USA May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CCI BU No. 806364
VSI Job No. 2008-004-033

APPENDIX A

HRT 106(B) Report.doc
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION ] TYPE ELEVATlOT]
6 Sidearm (4" single tube) (VSI) 118 (2) DBISOF85T2E-M wiMount Pipe 98
6 Sidearm (4" single tube) (VSI) 118 '(Verizon Wireless) :
DBBOSMTA-XT 118 (2) DBISOFBST2E-M wiMount Pipe 98
DB201-A 118 i (Verizon Wireles: i
130 P, Platform (VSI) 115 ‘Valmont 13'-5" Platform w/ Rails (VS!) - 87
(4) DBBA44HE0 wiMount Pipe 115 . (3) DBIBOHSOE-M wiMount Pipe 167
(4) DBB44HI0 wiMount Pipe 115 (3) DB9BOHIOEM wiMount Pipe 87
(4) DBB844HA0 wiMount Pipe 115 (3) DBIBOHIOE-M wiMount Pipe 87
6'%4* Pipe Mount 107 1(2) 7250.02 wiMount Pipe RE
KP6-178 107 7(2) 7250.(_)_2 wlMpunl Pipe : 73
Valmont 135" Platform wi Rails (VSI) |98 \DBBO9K-YP 73
(Verizon Wireless) DBBO9K-YP 73
(2) LPA-80080/6CF wi Mount Pipe {98 1{2) 7250.02 wiMount Pipe 73
(Verizon Wireless) I ;Valmont 135" L.P. Platiorm (VSI) 73
(2) LPA-80080/6CF w/ Mount Pipe |98 (2)8' x 2" Antenna Mount Pipe (VSI) 73
(Verizon Wireless) {(2)6'% 2" Antenna Mount Pipe (VSi) |73
(2) LPA-80080/6CF w/ Mount Pipe |98 (2) 6 x 2" Antenna Mount Pige (VSI) {73
{Verizon Wireless) - -
ALP §315.N wikiount Bige (Ve oF 6' Sidearm (4" single tube) (VSI) 50
Wiotaaa ! witount Fipe {Verizon & Sidearm (4" single tbe) (VSl) 60
ALP 9212-N wiMount Pipe (Verizon |98 :PD11424 ;50
Wireless) DB492A 50
ALP 9212-N wiMount Pipe (Verizon |98 ASP-655 50
Wireless) PD1121-6 50
(2) DBOSOFB5T2E-M wiMount Pipe |98
(Verizon Wireless)

MATERIAL STRENGTH

[ GRADE | Fy I Fu [ GRADE | Fy ] Fu_ ]
|A572-65 65 ksi 180 ksi :

TOWER DESIGN NOTES

. Tower is located in Middlesex County, Connecticut.

. Tower is also designed for a 74 mph basic wind with 0.50 in ice.
. Deflections are based upon a 50 mph wind.

. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.

A HhWN -

. TOWER RATING: 101.7%

AXIAL
33005 b

MOMENT

SHEAR 2145068 ib-ft

24949 Ib

TORQUE 1261 Ib-ft
74 mph WIND - 0.5000 in ICE
AXIAL

24560 Ib
| MOMENT

SHEAR 2298757 Ib-ft
dli 27970 Ib

TORQUE 1016 Ib-ft
REACTIONS - 85 mph WIND

Vertical Structures, Inc.
i“SI 309 Spangler Drive, Suite E
Richmond, KY 40475

Phone: (859) 624-8360
FAX: (859) 624-8369

"> HRT106(B), CT BU#806364

Project: vartical Structures Job No. 2008-004-033

Client: Crown Castle Drawn by: poge App'd:
Code: TIAEIA-222-F _ |Pat05/07/08 |52 NTS
Path: y y Dwg No. E-1




RISATower

Vertical Structures, Inc.
309 Spangler Drive, Suite E
Richmond, KY 40475
Phone: (859) 624-8360
FAX: (859) 624-8369

Job Page
HRT106(B), CT BU#806364 10f8
Project Date
Vertical Structures Job No. 2008-004-033 13:47:07 05/07/08
Client Designed by
Crown Castle Asel

L

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 Middlesex County, Connecticut.
Basic wind speed of 85 mph.
Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

A wind speed of 74 mph is used in combination with ice.

Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.

A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

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

Options
Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundles As Cylinder
Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules
Consider Moments - Diagonals Y Assume Rigid Index Plate V' Calculate Redundant Bracing Forces
Use Moment Magnification v Use Clear Spans For Wind Area Ignore Redundant Members in FEA
V' Use Code Stress Ratios v Use Clear Spans For KL/r V' SR Leg Bolts Resist Compression
V' Use Code Safety Factors - Guys v Retension Guys To Initial Tension V' All Leg Panels Have Same Allowable
Escalate Ice N Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz V' Use Azimuth Dish Coefficients V' Consider Feedline Torque
Use Special Wind Profile V' Project Wind Area of Appurt. Include Angle Block Shear Check
v Include Bolts In Member Capacity v Autocale Torque Arm Areas Poles
v Leg Bolts Are At Top Of Section V' SR Members Have Cut Ends Include Shear-Torsion Interaction
V' Secondary Horizontal Braces Leg Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) V' Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add IBC .6D+W Combination
Tapered Pole Section Geometry
Section Elevation Section Splice Number Top Bottom Wali Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
f ft ft Sides in in in in
L1 120.00-100.00 20.00 0.00 12 15.6770 20.2630 0.1875 0.7500 AS572-65
(65 ksi)
L2 100.00-47.08 52.92 4.92 12 20.2630 33.1300 0.2810 1.1240 AS572-65
(65 ksi)
L3 47.08-0.00 52.00 12 31.3725 44.0000 0.3750 1.5000 A572-65

(65 ksi)
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. Project Date
Vertical Structures, Inc. .
ive. Sui Vertical Structures Job No. 2008-004-033 13:47:07 05/07/08
309 Spangler Drive, Suite E
Richmond, KY 40475 Client Designed by
Phone: (859) 624-8360 Crown Castle Asel
FAX: (859) 624-8369 Se
Tapered Pole Properties
Section  Tip Dia. Area 1 r C y/o J Q w wit
in in’ in’ in in in’ in’ in’ in
L1 16.2300 9.3518 286.3883 5.5452 8.1207 35.2665 580.3004 4.6027 3.6989 19.728
209778 12.1206 623.5083 7.1870 10.4962 59.4030  1263.3968 5.9654 4.9280 26.283
L2 209778 18.0801 921.4356 7.1536 10.4962 87.7873 1867.0784 8.8985 4.6774 16.646
34.2987 29.7224  4093.6867 11.7599 17.1613 238.5412 82949191 14.6285 8.1258 28917
L3 33.7153 37.4295 45904196 11.0971 16.2509 282.4709 93014345 18.4216 7.4028 19.741
45.5522 52.6772  12796.1526  15.6177 22.7920 561.4318 25928.4743  25.9261 10.7870 28.765
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
f Vi in in in
L1 120.00- 1 1 1
100.00
L2 100.00- l 1 1
47.08
L3 47.08-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total CaAy Weight
or  Shield Type Number
Leg 1 FUf plf
LDF4-50A (1/2 FOAM) C No Inside Pole 50.00 - 8.00 1 No Ice 0.00 0.15
12" Ice 0.00 0.15
LDF5-50A (7/8 FOAM) C No Inside Pole 50.00 - 8.00 3 No Ice 0.00 033
172" Ice 0.00 033
%%k
LDF6-50A (1-1/4 B No Inside Pole 87.00 - 8.00 9 No Ice 0.00 0.66
FOAM) 112" Ice 0.00 0.66
K
LDF6-50A (1-1/4 A No Inside Pole 115.00 - 8.00 12 No Ice 0.00 0.66
FOAM) 1/2" Ice 0.00 0.66
*%
LDFS-50A (7/8 FOAM) C No Inside Pole 73.00 - 8.00 14 No Ice 0.00 0.33
12" Ice 0.00 0.33
*%
HIJ7-50A (1-5/8 AIR) C No Inside Pole 100.00 - 8.00 9 No Ice 0.00 1.04
(Verizon Wireless) 1/2" Ice 0.00 1.04
FLC 158-501 (1 5/8 C No Inside Pole 100.00 - 8.00 6 No Ice 0.00 0.92
FOAM) 112" Ice 0.00 0.92
(Verizon Wireless)
*k
LDF4-50A (172 FOAM) C No Inside Pole 107.00 - 8.00 1 No Ice 0.00 0.15
1/2" Ice 0.00 0.15
LDF5-50A (7/8 FOAM) C No Inside Pole 118.00 - 8.00 2 No Ice 0.00 033
1/2" Ice 0.00 0.33

Feed Line/Linear Appurtenances Section Areas
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. Project Date
Vertical Structures, Inc.
309 Spangler Drive, Suite £ Vertical Structures Job No. 2008-004-033 13:47:07 05/07/08
Richmond, KY 40475 Client Designed by
Phone: (859) 624-8360 Crown Castle
FAX: (859) 624-8369 Asel
Tower Tower Face Ag Ar Cid4 CyA, Weight
Section Elevation In Face Out Face
S /e )s £ s b
L1 120.00-100.00 A 0.000 0.000 0.000 0.000 118.80
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 12.93
L2 100.00-47.08 A 0.000 0.000 0.000 0.000 419.10
B 0.000 0.000 0.000 0.000 237.11
C 0.000 0.000 0.000 0.000 953.32
L3 47.08-0.00 A 0.000 0.000 0.000 0.000 309.54
B 0.000 0.000 0.000 0.000 232.15
C 0.000 0.000 0.000 0.000 838.34
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar Chd, Cad, Weight
Section Elevation or Thickness In Face QOut Face
ft Leg in f Vs Nid Vs b
L1 120.00-100.00 A 0.500 0.000 0.000 0.000 0.000 118.80
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 12.93
L2 100.00-47.08 A 0.500 0.000 0.000 0.000 0.000 419.10
B 0.000 0.000 0.000 0.000 237.11
C 0.000 0.000 0.000 0.000 953.32
L3 47.08-0.00 A 0.500 0.000 0.000 0.000 0.000 309.54
B 0.000 0.000 0.000 0.000 232.15
C 0.000 0.000 0.000 0.000 838.34
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CP;
Ice e
St in in in in
L1 120.00-100.00 0.0000 0.0000 0.0000 0.0000
L2 100.00-47.08 0.0000 0.0000 0.0000 0.0000
L3 47.08-0.00 0.0000 0.0000 0.0000 0.0000
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cad.y CiA4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
St ° fi 7 yid ib
St
- S
6' Sidearm (4" single tube) A From 4.33 0.0000 50.00 No Ice 0.90 3.60 125.00
(VSD) Centroid- 0.00 1/2" Ice 1.25 4.50 175.00
Leg 0.00
6' Sidearm (4" single tube) B From 4.33 0.0000 50.00 No Ice 0.90 3.60 125.00
(VSD) Centroid- 0.00 172" Ice 1.25 4.50 175.00
Leg 0.00
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. Project Date
Vertical Structures, Inc.
309 Spangler Drive, Suite E Vertical Structures Job No. 2008-004-033 13:47:07 05/07/08
Richmond, KY 40475 Client Designed by
Phone: (859) 624-8360 Crown Castle
FAX: (859) 624-8369 Asel
Description Face Offset Offsets: Azimuth Placement Cuda CsAa4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
f ° ft Vg /7 b
St
J
PD1142-1 A From 7.33 0.0000 50.00 No Ice 1.32 1.32 10.00
Centroid- 0.00 1/2" Ice 3.21 3.21 23.85
Leg 7.00
DB492A A From 7.33 -40.0000 50.00 No Ice 1.10 1.10 6.00
Centroid- 0.00 1/2" Ice 1.98 1.98 7.80
Leg 0.00
ASP-655 B From 7.33 0.0000 50.00 No Ice 0.56 0.56 1.00
Centroid- 0.00 1/2" Ice 1.02 1.02 5.94
Leg -4.00
PD1121-6 B From 7.33 0.0000 50.00 No Ice 0.23 0.23 3.00
Centroid- 0.00 1/2" Ice 0.41 0.41 3.90
Leg 3.00
*%
Valmont 13'-5" L.P. Platform C None 0.0000 73.00 No Ice 31.00 31.00 1260.00
(VSh) 1/2"fce  37.70 37.70 2110.00
(2) 6' x 2" Antenna Mount A From 3.90 0.0000 73.00 No Ice 1.43 1.43 23.00
Pipe (VSI) Centroid- 0.00 1/2" Ice 1.92 1.92 33.83
Face 0.00
(2) 6'x 2" Antenna Mount B From 3.90 0.0000 73.00 No Ice 1.43 1.43 23.00
Pipe (VSI) Centroid- 0.00 1/2" Ice 1.92 1.92 33.83
Face 0.00
(2) 6'x 2" Aatenna Mount C From 3.90 0.0000 73.00 No Ice 1.43 143 23.00
Pipe (VSI) Centroid- 0.00 1/2" Ice 1.92 1.92 33.83
Face 0.00
(2) 7250.02 w/Mount Pipe A From 3.90 -10.0000 73.00 No Ice 4.45 3.54 40.95
Centroid- 0.00 1/2" Ice 5.03 4.72 76.25
Face 1.00
(2) 7250.02 w/Mount Pipe B From 3.90 -10.0000 73.00 No Ice 4.45 3.54 40.95
Centroid- 0.00 1/2" Ice 5.03 4.72 76.25
Face 1.00
(2) 7250.02 w/Mount Pipe C From 3.90 -10.0000 73.00 No Ice 4.45 3.54 40.95
Centroid- 0.00 172" Ice 5.03 4.72 76.25
Face 1.00
DB809IK-YP B From 3.90 0.0000 73.00 No Ice 2.67 2.67 30.50
Centroid- 0.00 1/2" Ice 3.76 3.76 50.36
Face 6.00
DB809K-YP C From 3.90 0.0000 73.00 No Ice 2.67 2.67 30.50
Centroid- 0.00 112" Ice 3.76 3.76 50.36
Face 6.00
*%
Valmont 13'-5" Platform w/ C None 0.0000 87.00 No Ice 44.50 44.50 1650.00
Rails (VSI) 1/2"Ice  55.50 55.50 2710.00
(3) DB980H90E-M w/Mount A From 3.90 -30.0000 87.00 No Ice 427 3.86 34.05
Pipe Centroid- 0.00 1/2" Ice 4.86 4.95 69.84
Face 0.00
(3) DB980H90E-M w/Mount B From 3.90 -30.0000 87.00 No Ice 4.27 3.86 34.05
Pipe Centroid- 0.00 1/2" Ice 4.86 4.95 69.84
Face 0.00
(3) DB980H90E-M w/Mount  C From 3.90 -30.0000 87.00 No Ice 4.27 3.86 34.05
Pipe Centroid- 0.00 1/2" Ice 4.86 4.95 69.84
Face 0.00
*%
Valmont 13'-5" Platform w/ C None 0.0000 98.00 No Ice 44.50 44.50 1650.00
Rails (VSI) 172" Ice  55.50 55.50 2710.00
(Verizon Wireless)
(2) LPA-80080/6CF w/ A From 3.90 -30.0000 98.00 No Ice 4.35 10.51 42.90

Mount Pipe Centroid- 0.00 1/2" Ice 4.79 11.56 104.60
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. Project Date
Vertical Structures, Inc.
309 Spangler Drive, Sl:ile E Vertical Structures Job No. 2008-004-033 13:47:07 05/07/08
Richmond, KY 40475 Client Designed by
Phone: (859) 624-8360 Crown Castle
FAX: (859) 624-8369 Asel
Description Face Offset Offsets: Azimuth Placement CsA4 CiA4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Y ° fi Y3 Y I
ft
ft
(Verizon Wireless) Face 2.00
(2) LPA-80080/6CF w/ B From 3.90 -30.0000 98.00 No Ice 4.35 10.51 42.90
Mount Pipe Centroid- 0.00 1/2" Ice 4.79 11.56 104.60
(Verizon Wireless) Face 2.00
(2) LPA-80080/6CF w/ C From 3.90 -30.0000 98.00 No Ice 4.35 10.51 42.90
Mount Pipe Centroid- 0.00 1/2" Ice 4.79 11.56 104.60
(Verizon Wireless) Face 2.00
ALP 9212-N w/Mount Pipe A From 3.90 -30.0000 98.00 No fce 6.42 7.45 42.71
(Verizon Wireless) Centroid- 0.00 1/2" Ice 7.11 8.59 103.63
Face 2.00
ALP 9212-N w/Mount Pipe B From 3.90 -30.0000 98.00 No Ice 6.42 7.45 42.71
(Verizon Wireless) Centroid- 0.00 172" Tce 7.11 8.59 103.63
Face 2.00
ALP 9212-N w/Mount Pipe C From 3.90 -30.0000 98.00 No Ice 6.42 7.45 42.71
(Verizon Wireless) Centroid- 0.00 1/2" Ice 7.11 8.59 103.63
Face 2.00
(2) DB950F85T2E-M A From 3.90 -30.0000 98.00 No Ice 3.01 5.85 36.05
w/Mount Pipe Centroid- 0.00 1/2" Ice 3.58 6.96 75.04
(Verizon Wireless) Face 2.00
(2) DB950F85T2E-M B From 3.90 -30.0000 98.00 No Ice 3.01 5.85 36.05
w/Mount Pipe Centroid- 0.00 1/2" Ice 3.58 6.96 75.04
(Verizon Wireless) Face 2.00
(2) DB950F85T2E-M C From 3.90 -30.0000 98.00 No Ice 3.01 5.85 36.05
w/Mount Pipe Centroid- 0.00 1/2" Ice 3.58 6.96 75.04
(Verizon Wireless) Face 2.00
* %
13 L.P. Platform (VSI) C None 0.0000 115.00 No Ice 31.00 31.00 1260.00
1/2"Ice  37.70 37.70 2110.00
(4) DB844H90 w/Mount Pipe A From 3.90 -30.0000 115.00 No Ice 3.58 5.63 35.55
Centroid- 0.00 172" Ice 4.20 6.73 77.48
Face 0.00
(4) DB844H90 w/Mount Pipe B From 3.90 -30.0000 115.00 No Ice 3.58 5.63 35.55
Centroid- 0.00 1/2" Ice 4.20 6.73 77.48
Face 0.00
(4) DB844H90 w/Mount Pipe ~ C From 3.90 -30.0000 115.00 No Ice 3.58 5.63 35.55
Centroid- 0.00 1/2" Ice 4.20 6.73 77.48
Face 0.00
* %
6' Sidearm (4" single tube) A From 3.67 0.0000 118.00 No Ice 0.90 3.60 125.00
(VSI) Centroid- 0.00 1/2" Ice 1.25 4.50 175.00
Leg 0.00
6' Sidearm (4" single tube) C From 3.67 0.0000 118.00 No Ice 0.90 3.60 125.00
(VSh Centroid- 0.00 1/2" Ice 1.25 4.50 175.00
Leg 0.00
DB80IMT3-XT A From 6.67 0.0000 118.00 No Ice 2.84 2.84 25.00
Centroid- 0.00 172" Ice 4.29 4.29 46.91
Leg 7.00
DB201-A C From 6.67 0.0000 118.00 No Ice 1.05 1.05 25.00
Centroid- 0.00 1/2" Ice 1.91 191 34.13
Leg 5.00
6'x4" Pipe Mount C From 1.25 0.0000 107.00 No Ice 225 2.25 65.00
Centroid- 0.00 1/2" Ice 2.62 2.62 84.10
Face 0.00
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Project Date
Vertical Structures Job No. 2008-004-033 13:47.07 05/07/08
Client Designed by
Crown Castle Asel

Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert .
J ° ° i i I Ib
KP6-17B C Grid From 1.75 0.0000 107.00 6.00 No Ice 22.62 198.00
Centroid  0.00 1/2"Ice  29.05 347.13
-Face 0.00
Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 Dead+Wind 330 deg - No Ice
14 Dead+Ice+Temp
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg-+lcet+Temp
18 Dead-+Wind 90 degtlcetTemp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Icet+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
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Vertical Structures, Inc. .
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Phone: (859) 624-8360 Crown Castle Asel
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Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis  Minor Axis
No. St Type Load Moment Moment
Comb. b Ib-fi Ib-ft
L1 120 - 100 Pole Max Tension 8 0.32 -5.38 0.03
Max. Compression 14 -4995.74 762.56 -193.41
Max. Mx il -2514.82 85910.72 452.87
Max. My 15 -4354.94 1569.89 87312.06
Max. Vy 11 ~6231.72 85910.72 452.87
Max. Vx 15 -6937.07 1569.89 87312.06
Max. Torque 23 -1405.37
L2 100 - 47.0833 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -21379.11 592.10 -291.57
Max. Mx 11 -13180.75 952213.98 572.05
Max. My 8 -13150.21 -3165.00 -967512.58
Max. Vy 5 22744.03 -951314.44 -6602.43
Max. Vx 8 23039.99 -3165.00 -967512.58
Max. Torque 16 1328.59
L3 47.0833 -0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -33005.36 -127.08 283.33
Max. Mx 5 -24529.36 - -9654.41
2270582.90
Max. My 8 -24528.70 -4358.51 -
) 2298753.16
Max. Vy 5 27757.08 - -9654.41
2270582.90
Max. Vx 8 27996.99 -4358.51 -
2298753.16
Max. Torque 25 -1262.73
Compression Checks
Pole Design Data
Section Elevation Size L L, Kk F, A Actual Allow. Ratio
No. P P, P
. S ft It ksi in’ b b P,
Ll 120 - 100 (1) TP20.263x15.677x0.1875 20.00 0.00 0.0 39.000 12.1206  -4354.94  472703.00  0.009
L2 100 - 47.0833 TP33.13x20.263x0.281 52.92 0.00 0.0 39.000 28.6407 -13150.20 1116990.00 0.012
03]
H1-3 (1.36 CR) -2
L3 47.0833-0(3) TP44x31.3725x0.375 52.00 0.00 0.0 39.000 52.6772 -24528.70 2054410.00 0.012
Pole Bending Design Data
Section Elevation Size Actual  Actual  Allow.  Ratio  Actual — Actual Allow.  Ratio
No. M, Joe Fix Jox M, Joy Fiy S
f Ib-ft ksi ksi Fi Ib-fi ksi ksi Fy
L1 120 - 100 (1) TP20.263x15.677x0.1875 873258 -17.641 39.000 0.452 0.00 0.000  39.000 0.000
3
L2 100 - 47.0833 TP33.13x20.263x0.281 967516.  -52.435 39000 1.344  0.00 0.000 39.000 0.000
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Vertical Structures, Inc. .
309 Spangler Drive, Suite E Vertical Structures Job No. 2008-004-033 13:47:07 05/07/08
Richmond, KY 40475 Client Designed by
Phone: (859) 624-8360 Crown Castle Asel
FAX: (859) 624-8369 S€
Section Elevation Size Actual  Actual Allow.  Ratio  Actual  Actual  Allow.  Ratio
No. M, ﬁu' Fioy ﬁ)x M ﬁ‘.V F by ﬁ’}'
fi bt ksi ki TR, Ibfi ksi ki TF,
(2) 67
L3 47.0833-0(3) TP44x31.3725x0.375 2298758 -49.133  39.000 1.260 0.00 0.000 39.000 0.000
33
Pole Interaction Design Data
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Joe Soy Stress Stress
1t P, Fyy F, Ratio Ratio
L1 120 - 100 (1) TP20.263x15.677x0.1875 0.009 0.452 0.000 0.462 ‘/ 1.333 HI3 ‘/
L2 100-47.0833  TP33.13x20.263x0.281 0.012 1.344 0.000 356 1.333 Hi-3 X
(2)
L3 47.0833 -0 (3) TP44x31.3725x0.375 0.012 1.260 0.000 1272 ‘/ 1.333 HI3 /
Section Capacity Table
Section Elevation Component Size Critical P SE*Pstions % Pass
No. St Type Element b b Capacity Fail
L1 120 - 100 Pole TP20.263x15.677x0.1875 1 -4354.94  630113.07 34.6 Pass
L2 100 - 47.0833 Pole TP33.13x20.263x0.281 2 -13150.20 1488947.61  101.7 Fail x
L3 47.0833 -0 Pole TP44x31.3725x0.375 3 -24528.70 2738528.42 95.4 Pass
Summary
Pole2) 1017 ;X
RATING= 1017 g &

Program Version 5.1.2.0 - 3/5/2008 File://nas1/Eng Archive/Structural Archive/2008 Jobs/2008-004/2008-004-033/HRT 106B, CT/RISA/806364.cri
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Crown Castle USA May 7, 2008
120’ Valmont Monopole Tower Structural Evaluation CC! BU No. 806364
VSI Job No. 2008-004-033

APPENDIX C

HRT 106(B) Report.doc



WERTIGAL

STRUCTURES, INC.

FLANGE BOLT CALCULATIONS @ 100

Customer: Crown Castle
Site Name: HRT 106(B), CT BU#806364
Job Number: 2008-004-033
Tower Model: 120' Valmont Monoploe Tower
Date: 5/7/2008

Input Information: Existing Bolts
# Bolts, n 8
Bolt Diameter, d 1.5 in
Bolt Circle Diameter, D 23.5 in
Bolt Ultimate Tensile Stress, Fu 120 ksi
Applied Vertical Load P 2.515 kips
Applied Shear S 6.937 kips
Applied Moment M 1047.744 kip-in
Bolt Type A325
Bolt Cross-Sectional Area, A 1.767 in? (each)
Bolt Group Moment of Inertia, 1 975.9063054 in*
Maximum Tensile Stress (outer bolt), o, 12.44 ksi
Maximum Shear Stress (any bolt), 0.491 ksi
Maximum Allowable Stress (per bolt), Ft 58.65 ksi
% Capacity 21.2%

The Bolt Group is Adequate for Loading

Maximum Allowable Stress (per bolt), Ft

(44°-4.39 * v*)'?

This equation is for A325 boits (threads included in shear plane) Manual of Steel
Construction ASD, 9th Edition, pg. 5-74, Table J3.3




AVERTIGAL

STRUCTURES, INC.

FLANGE PLATE CALCULATIONS @ 100’ (BUTT WELDED)

Customer: Crown Castle

Site Name: HRT 106(B), CT BU#806364
Job Number: 2008-004-033

Tower Model: 120" Vaimont Monoploe Tower
Date: 5/7/12008

FOR BUTT WELDED FLANGE PLATES LESS THAN 2" THICK WITH EQUALLY
DISTRUBUTED BOLTS WITHOUT GUSSET PLATE STIFFENERS

Maximum Tensile Bolt Load 21.98 kip
Number of Sides of Pole 12

Diameter of Pole at Flange 20.26 in
Thickness of Pole at Flange 0.1875 in
Area of Pole at Base 12.101423 in®
Interior Circumference of Pole at Base 63.938036 in
Flange Bolt Circle 23.5 in
Flange Bolt Diameter 15 in
Flange Plate Section Length 1.62 in
Flange Bolt Quantity 8

Flange Plate Section Width 8.5922559 in
Moment on Flange Plate Section 35.604442 Kip-in
Flange Plate Thickness 1.5 in
Flange Plate Bending Stress 11.050087 ksi
Flange Plate Yield Strength 50 ksi
Allowable Bending Stress (with 4/3 Increase) 50 ksi
% Capacity 22.1%

Flange Plate is Adequate for Loading



STRUCGTURES, INC.

ANCHOR BOLT CALCULATIONS

Customer: Crown Castle
Site Name: HRT 106(B), CT BU#806364
Job Number: 2008-004-033
Tower Model: 120' Valmont Monoploe Tower
Date: 5/7/2008

Input Information: Existing Bolts
# Bolts, n 12
Bolt Diameter, d 225 | in
Bolt Circle Diameter, D 52.05 in
Bolt Ultimate Tensile Stress, F, 100 ksi
Applied Vertical Load P 24 .56 kips
Applied Shear S 27.97 kips
Applied Moment M 27585.08 Kip-in
Steel Grade AB15 Gr 75
Bolt Cross-Sectional Area, A 3.976 in? (each)
Bolt Group Moment of Inertia, | 16158.00151 in®
Maximum Tensile Stress (outer bolt), o, 43.92 ksi
Maximum Shear Stress(any bolt), T, 0.586 ksi
Maximum Allowable Stress (per bolt), Ft 44.00 ksi
% Capacity 99.8%

The Bolt Group is Adequate for Loading

Maximum Allowable Stress (per bolt), Ft

0.43F, - 1.8f,< 0.33F,

This equation is for threaded parts, A449 bolts over 1 1/2" dia. (threads included ir\l
shear plane) Manual of Steel Construction ASD, 9th Edition, pg. 5-74, Table J3.3




STRUGTURES. INC.

BASE PLATE CALCULATIONS (BUTT WELDED)

Customer:
Site Name:
Job Number:
Tower Model:
Date:

Crown Castle

HRT 106(B), CT BU#806364

2008-004-033

120" Valmont Monoploe Tower

5/7/2008

FOR BUTT WELDED BASE PLATES WITH EQUALLY DISTRUBUTED
ANCHOR BOLTS WITHOUT GUSSET PLATE STIFFENERS

Maximum Tensile Bolt Load
Number of Sides of Pole

Diameter of Pole at Base
Thickness of Pole at Base
Area of Pole at Base
Circumference of Pole at Base

Anchor Bolt Circle
Anchor Bolt Diameter

Base Plate Section Length

Anchor Bolt Quantity

Base Plate Section Width

Moment on Base Plate Section

Base Plate Thickness

Base Plate Bending Stress

Base Plate Yield Strength

Aliowable Bending Stress (with 4/3 Increase)
% Capacity

Base Plate is Adequate for Loading

174.61
12
44

0.375

52.60

141.48

52.05
2.25

2.9

12

12.28

2.75

32.72

60

60

54.5%

kip

ksi

ksi



