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

Febmary 13,2013 www.ct.gov/csc

Patricia Masterson

Site Acquisition Manager
Goodman Networks

Two Willow Street, Suite 101
Southborough, MA 01745

RE: EM-SPRINT-077-130109 — Sprint Spectrum L.P. notice of intent to modify an existing
telecommunications facility located at 239 Middle Turnpike East, Manchester, Connecticut.

Dear Ms. Masterson:

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:

e  Any deviation from the proposed modification as specified in this notice and supporting materials with
Council shall render this acknowledgement invalid,;

e  Any material changes to this modification as proposed shall require the filing of a new notice with the
Council;

e  Within 45 days after compietion of construction, the Council shall be notified in writing that construction
has been completed;

e  The validity of this action shall expire one year from the date of this letter; and

e The applicant may file a request for an extension of time beyond the one year deadline provided that such
request is submitted to the Council not less than 60 days prior to the expiration;

The proposed modifications including the placement of all necessary equipment and shelters within the tower
compound are to be implemented as specified here and in your notice dated January 9, 2013. 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. Thank you for your attention and cooperation,

Very truly yours, /

) ) I
/LUTCI/(/Q ;{/)@ML& L
Linda Roberts

Executive Director

LR/CDMY/jb

c: The Honorable Leo V. Diana, Mayor, Town of Manchester
Scott A. Shanley, General Manager, Town of Manchester

James Davis, Zoning Enforcement Officer, To ter

CONNECTICUT SITING COUNCIL
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Network Knowledge... Delivered.

January 9, 2013

Linda Roberts

Executive Director
Connecticut Siting Counsel 1)
Ten Franklin Square LA
New Britain, CT 06051 CONNEGTK‘J\I%TL
Linda Roberts, Executive Director S\T‘NG COU

Re:  Notice of Exempt Modification — Antenna Swap
239 Middle Turnpike, Manchester, Connecticut

Dear Ms. Roberts:

Sprint is planning to consolidate multiple network technologies into one seamless
network with the goal of increasing efficiency and enhancing network coverage, call quality and
data speeds for customers across Connecticut. Pursuant §16-50j-73 to of the Regulations of
Connecticut State Agencies (RCSA), please accept this letter and attachments as notification of
Sprint’s intent to make exempt modifications, under RCSA §16-50j-72(b)(2), to its existing
telecommunications facility at 239 Middle Turnpike, Manchester, Connecticut. In accordance
with RCSA §16-50j-73, a copy of this letter was sent to Leo V. Diana, Mayor, Mayor,
Manchester Board of Directors.

Sprint currently maintains twelve (12) antennas at 163 feet on the existing 190 foot tower
at the address referenced above. Sprint intends to replace six (6) existing CDMA antennas with
three (3) Multimodal antennas at their same current height of 163 feet. Sprint will a be replacing
six (6) existing lines of coaxial cable with three (3) smaller lines of Hybriflex cable and installing
six (6) RRH’s and six (6) combiners. Sprint will also be swapping two (2) existing ground
cabinets with two (2) new cabinets and adding one (1) fiber junction box. This work will result
in a net reduction of antennas, from twelve (12) to nine (9), and will not increase the height of
the tower or the size compound. Please find included with this letter compound, elevation and
overhead drawings which depict Sprint’s proposed modifications.

Sprint’s planned modifications fall squarely within the activities permitted in RCSA §16-
505-72(b)(2) in that:

1. The proposed modifications will not increase the existing tower height;

2. The proposed modifications will not extend the boundaries of the site by any dimension;



3. The proposed modifications will not increase the noise levels at the existing facility by
six (6) decibels or more;

4. The proposed modifications will not increase the total radio frequency electromagnetic
radiation power density to or above the standards adopted by the Federal
Communications Commission. Please find included with this letter a Radio Frequency
Emissions Analysis Report.

Also included with this letter is a Structural Assessment confirming that the foundation and
tower are sufficient to support Sprint’s proposed modifications.

For the foregoing reasons, Sprint respectfully submits that its proposed modifications to the
existing tower located at the address referenced above constitute an exempt modification under
RSCA §16-50j-72(b)(2).

Please do not hesitate to contact me at (214) 478-3516 or dtorres@goodmannetworks.com if you
have any questions. Thank you for your consideration.

\ =
David Torres
Goodman Networks

Attachments

Copy to:
Leo V. Diana, Mayor, Mayor, Manchester Board of Directors
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Manchester/Police Tower
239 Middle Turnpike
Manchester, Hartford County, Connecticut 06040

Alcatel-Lucent
600 Mountain Avenue
Murray Hill, New Jersey 07974

Alcatel-Lucent

John Szilezy

Site Acquisition Manager
john.szilezy@alcatel-lucent.com

Ramaker & Associates, Inc.
1120 Dallas Street
Sauk City, Wisconsin 53583

Telephone: (608) 643-4100
Facsimile: (608) 643-7999
23021

November 26, 2012

Thomas E. Moore
Structural Engineer

Jarhes R. Skowronski, P.E.
Supervising Engineer
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MANCHESTER/POLICE TOWER (CT43XC827)

SECTION 1
EXECUTIVE SUMMARY

This report summarizes the structural analysis conducted by Ramaker & Associates, Inc. (Ramaker &
Associates) for Alcatel-Lucent (ALU) on behalf of Sprint, who intends to install additional equipment
on an existing 183-foot monopole tower. The tower site is located in Manchester, Hartford County,
Connecticut.

Sprint is proposing to install three (3) RFS APXVSPP18-C-A20 panel antennas on the existing
Platform at a centerline elevation of 152.9 feet AGL. Sprint is also proposing to install six (6) ALU
1900 MHz RRH units, three (3) ALU 800 MHz RRH units, three (3) RFS IBC1900HG-2A Combiners,
and three (3) RFS IBC1900BB-1 Combiners on a new collar mount directly below the existing
Platform. The proposed equipment shall be fed with three (3) 1-1/4 inch fiber/power hybrid cables
that were assumed to be routed up the inside of the tower.

Three (3) existing IDEN antennas shall be removed from the platform mount for the interim antenna
layout. Three (3) additional iIDEN antennas shall be removed for the final antenna layout. The
corresponding iDEN coax shall remain during the interim phase and then shall be removed for the
final antenna layout.

Results of our analysis show that the tower will be stressed to a maximum of 75.2 percent of
capacity under proposed loading conditions. Proposed model foundation reactions were found to be
less than the modified original design reactions. The foundation was also analyzed under proposed
loading conditions and determined to provide adequate strength.

In summary, the tower will pass the TIA-222-G code requirements under proposed loading
conditions.

RAMAKER & ASSOCIATES, INC.
23021 STRUCTURAL ASSESSMENT.DOCX
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MANCHESTER/POLICE TOWER (CT43XC827)

SECTION 2
INTRODUCTION

2.1 PROJECT INFORMATION

This report summarizes the structural analysis conducted by Ramaker & Associates, Inc. (Ramaker &
Associates) for ALU, who intends to install additional equipment on an existing tower.

2.2 PURPOSE OF REPORT

The analysis activities of this report were conducted for the purposes of creating and analyzing a
model of the subject structure under the required loading conditions. Base reactions from the
resulting model were also determined for tower foundation and support development.
Recommendations regarding the analysis results, loading configuration, and structural modifications
are also provided.

2.3 SCOPE OF SERVICES

Ramaker & Associates developed a finite element model (FEM) of the tower, using tnxTower, for
member force, joint deflection, and structure reaction determinations. Subsequently, this report was
drafted to provide our engineering recommendations. All information contained herein is valid only
for the described structure configuration and loading conditions. Ramaker & Associates reserves the
right to modify our recommendations should alterations to the tower loading occur.

RAMAKER & ASSOCIATES, INC. 4
23021 STRUCTURAL ASSESSMENT.DOCX



MANCHESTER/POLICE TOWER (CT43XC827)

SECTION 3
MODEL DEVELOPMENT

3.1 INTRODUCTION

Ramaker & Associates, Inc. developed a FEM of the tower superstructure using the below referenced
tower drawings and analysis, and site photos. Required static loads consisting of the antenna
configuration, wind forces, ice loads, and linear appurtenances (including cable loads) were then
applied to the FEM. As a result, all member forces, allowable capacities, and base reactions were
computed. Additionally, potentially overstressed members were identified.

3.2 EXISTING STRUCTURE INFORMATION

Tower information was gathered from the structural analysis by Bay State Design, dated March 27
2010 and from the Structure & Foundation Design Calculations by Engineered Endeavors
Incorporated job number 09892-E03 dated September 2002.

3.3 EXISTING TOWER LOADS

Ramaker & Associates understands that the existing antenna, cable, and appurtenance
configurations are as shown in the following chart:

Lightning Rod Top Mount -
183
(4) 10’ Dipoles Low Profile Platform 4 7/8
173 (3) RFS APXV18-206517-C Collar Mount (6)15/8
(6) RFS APX16DWV-16DWVS-C
165 (3) RFS ATMAA1412D-1A20 Low Profile Platform (12)15/8
(3) Andrew ETW190VS12UB
** (6) RFS APXV86-906513L-C ** )
*(15)15/8 *
* (3) Decibel DBO98OFG5T4E-M *
152.9 (3) Kathrein Scala 840 10054 Low Profile Platform
(2) 3” Innerduct
(3) Samsung RRH-P4 (3)1/2
(3)5/16
18"x12"x6" Box
(3) RFS 7770.00
143 (3) 4’ Stand-Offs (6) 1-5/8
(2) Andrew LGP214nn
(3) 10’ Omnis
123 Low Profile Platform (5)1/2
(2) 3’ Yagis

RAMAKER & ASSOCIATES, INC.
23021 STRUCTURAL ASSESSMENT.DOCX
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MANCHESTER/POLICE TOWER (CT43XC827)

* The three (3) existing CDMA panel antennas and their corresponding coax at 152.9 feet AGL shall
remain during the interim phase, and then shall be removed for the final antenna layout.

** The six (6) existing iDEN antennas shall be consolidated to three (3) iDEN antennas during the
interim phase, and then three (3) shall remain for the final antenna layout.

3.4 PROPOSED TOWER LOADS

Ramaker & Associates understands that the total antenna loading for the tower will consist of the
aforementioned existing antennas and the following proposed antennas:

| Exisfihg

(3) RFS APXVSPP18-C-A20 12’ Low Profile Platform

(6) ALU 1900MHz RRH

(3) 1-1/4
159.2 (3) ALU 800MHz RRH New Fiber/Power

Collar Mount

(3) RFS IBC1900HG-2A

(3) RFS IBC1900BB-1

The proposed fiber/power hybrid cables were assumed to be routed up the inside of the tower.

3.5 WIND AND ICE LOAD

Wind forces used in model development are in compliance with the TIA-222-G Standard. These
guidelines call for an analysis to be performed, which assumes a basic wind speed (3-second gust)
of 100 miles-per-hour (mph) without ice in Hartford County, per the ATC website. The tower is also
designed for a 50 mph basic wind speed with 1.00-inch of radial ice. The tower was analyzed using
the following parameters: Structure Class Il, Topographic Category 1, and Exposure Category C.

RAMAKER & ASSOCIATES, INC. 6
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MANCHESTER/POLICE TOWER (CT43XC827)

SECTION 4
ANALYSIS RESULTS

4.4  ANALYSIS RESULTS

The tower superstructure was analyzed with the combined existing and proposed antenna loading
with and without radial ice. The computed maximum tower member stress capacities are as follows:

Section 1

Section 2 56.9
Section 3 66.2
Section 4 66.1
Section 5 73.8
Base Plate 75.2
Anchor Bolts 69.2
RATING 75.2

4.2 BASE REACTIONS

The computed maximum reactions under the corresponding maximum moment are as follows:

Total Axial (k) 42.6 57.5 54.269

Total Shear (k) 27.8 37.5 32.966
Total Moment (k-ft) 3669.3 4953.6 4110.375

The TIA-222-G code in Section 15.5.1 specifies to multiply original ASD reactions by 1.35 when
comparing them with reactions determined using the TIA-222-G code. Proposed model foundation
reactions were found to be less than the modified original design reactions. The foundation was also
analyzed under proposed loading conditions and determined to provide adequate strength.

RAMAKER & ASSOCIATES, INC.
23021 STRUCTURAL ASSESSMENT.DOCX
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MANCHESTER/POLICE TOWER (CT43XC827)

SECTION 5
LIMITATIONS

The recommendations contained within this report were developed using general project information
provided by the owner, tower manufacturer, general field observations, reference information and
laboratory testing data, as applicable. All recommendations pertain only to the proposed tower
construction, location, and loading as described in this report. Ramaker & Associates assumes no
responsibility for failures caused by factors beyond our control. These include but are not limited to
the following:

1. Missing, corroding, and/or deteriorating members
2. Improper manufacturing and/or construction
3. Improper maintenance

Ramaker & Associates assumes no responsibility for modifications completed prior to or hereafter in
which Ramaker & Associates was not directly involved. These modifications include but are not
limited to the following:

1. Replacing or strengthening bracing members

2. Reinforcing or extending vertical members

3. Installing or removing antenna mounting gates or side arms
4. Changing loading configurations

Furthermore, Ramaker & Associates hereby states that this document represents the entire report
and that it assumes no liability for any factual changes that may occur after the date of this report.
All representations, recommendations and conclusions are based on the information contained and
set forth herein. If you are aware of any information contrary to that contained herein, or if you are
aware of any defects arising from the original design, material, fabrication and erection deficiencies,
you should disregard this report and immediately contact Ramaker & Associates. Ramaker &
Associates isn’t liable for any representation, recommendation, or conclusion not expressly stated
herein.

The tower owner is responsible for verifying that the existing loading on the tower is consistent with
the loading applied to the tower within this report.

RAMAKER & ASSOCIATES, INC.
23021 STRUCTURAL ASSESSMENT.DOCX



MANCHESTER/POLICE TOWER (CT43XC827)

SECTION 6
REFERENCES
1. 2009 International Building Code.

2. Telecommunications Industry Association, Structural Standard for Antenna Supporting Structures
and Antennas, TIA Standard ANSI/TIA-222-G-2005, Washington, D.C.

RAMAKER & ASSOCIATES, INC.
23021 STRUCTURAL ASSESSMENT.DOCX
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MANCHESTER/POLICE TOWER (CT43XC827)

APPENDIX A

TOWER FIGURES

RAMAKER & ASSOCIATES, INC.
23021 STRUCTURAL ASSESSMENT.DOCX
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ALL REACTIONS
ARE FACTORED

AXIAL
107380 Ib

SHEAR
11074 b y

TORQUE 3155 Ib-ft

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION

[Lightning Rod 2°x21" (City) 183 1BC1900BB-1 (Sprint) 152.9
{10’ Dipole (City) 183 IBC1900BB-1 (Sprint) Ms29
10' Dipole (City) 183 APXV86-906513L-C wiMloun Pipe | 152.9
10" Dipole (City) 183 (Sprint)

— - APXV86-906513L-C wiMount Pipe | 152.9
10 Dipole (Gity) 1 paads
PiROD 13’ Low Profile Platform (City) |183 .
TAPXVA82065175-C wikount Pipe | 173 APXVEG-006513L-C wihdount Pipe 152.9
‘(Metro PCS) (Sprint) i
APXV18-208517S-C wiMount Pipe | 173 ([?S%?i?‘%': B5T4E-M w/Mount Pipe 1529
(Melro PCS) :
APXV18-2065175-C wiMount Pipe (173 ?SE;%?&)F B5T4E-M wiMount Pipe 1529
(Metro PCS)
@) APXTSDV-TGDWNS G witourt [168 DBIBOFE5T4E-M wikount Pipe 1529
:Pipe (T-Mobile) (Sprint)
(2) APX16DVWV-16DWVS.C wiMount | 165 840 10054 w/Mount Pipe (Clearwire) 1152.9
Pipe (T-Mobile) 840 10054 wiMount Pipe (Clearwire) | 152.9
(2) APX16DWV-16DWVS-C wiMount [ 165 840 10054 w/Mount Pipe (Clearwire) |152.9
Pipe (T-Mobile) RRH-P4 (Clearwire) 1529
"ATMAA1412D-1A20 (T-Mobile) 165 RRH-P4 (Clearwire) 152.9
ATMAA1412D-1A20 (T-Mobite) 165 RRH-P4 (Clearwire) 152.9
ATMAA1412D-1A20 (T-Mobile) 165 18"x12°6" Box (Clearvire) 1529
ETW190VS12UB (T-Mobile) 165 VHLP2 (Clearwire) 152.9
ETW190VS12UB (T-Mobile) 165 VHLP2.5-11 (Clearwire) 152.9
ETW190VS12UB (T-Mobile) 165 VHLP2 (Clearwire) 152.9
PiROD 13’ Low Profile Platform 163 PiROD 15 Low Profile Platform 152
(T-Mobile) (Sprint)
APXVSPP18-C-AZ0 wiMlount Pipe | 152.9 (2) LGP214nn (ATT) 143
(Sprint) (2) LGP214nn (ATT) 143
ASPX.V‘SPM 8-C-A20 w/Mount Pipe 152.9 (2) LGP214nn (ATT) 143
;:;\r/l )PP18 C-A20 wiNtount i 1529 4 Standoff (ATI) 3
(spﬁng -C-A20 wiMount Pips : 4 Standoff (ATT) 143
(2) 1900MHz 4x40W RRH (Sprny) | 152.9 ‘;ﬁ:gg‘i’:ﬁ‘:‘mt S— 1:3
(2) 1900MHz 4x40W RRH (Sprint) __ |152.9 : M°“" pe { Ti) -
(2) 1900MHz 4x40W RRH (Sprint) | 152.9 7770.00 witlount Pipe (ATT) 3
[800MHz 2x50W RRH (Sprint) 1529 7770.00 wittount Pipe (ATT) , :;2
{800MHz 2x50W RRH (Sprin) 1529 3 Yagi (City
800MHz 2x50W RRH (Sprint) 1529 3 Yegi (City) . 123
|BC1900HG-2A (Sprint) 152.9 (5) 6" x 2" Pipe Mount (City) 123
IBCTS00HG.2A, (Sprind 535 PIROD 13 Low Profile Platform (City) | 123
1BC1900HG-2A (Sprint) 152.9 10" Ormni (City) 123
1BC1900BB-1 (Sprint) 152.9 10" Omni (City) 123

10" Omni (City) (123
MATERIAL STRENGTH

[ GRADE | Fy I Fu [ GRADE Fy [ Fu
|A572-65 |65 ksi |80 ksi |

in thickness with height.

TOWER DESIGN NOTES
1. Tower is located in Hartford County, Connecticut.

2. Tower designed for Exposure C to the TIA-222-G Standard.

3. Tower designed for a 100 mph basic wind in accordance with the TIA-222-G Standard.

4. Tower is also designed for a 50 mph basic wind with 1.00 in ice. lce is considered to increase

. Deflections are based upon a 60 mph wind.

. Tower Structure Class II.

5
6
7. Topographic Category 1 with Crest Height of 0.00 ft
8

. TOWER RATING: 73.8%

MOMENT

1554807 Ib-ft

50 mph WIND - 1.0000 in ICE

AXIAL
54269 ib

SHEAR
32966 Ib

TORQUE 9579 Ib-ft

MOMENT

4110375 Ib-ft

REACTIONS - 100 mph WIND

e VLA MK 1L
P ABSOCIATES . INCG.

Consulting Engineers

Ramaker & Associates, Inc.
1120 Dallas Street

Sauk City, WI 53583
Phone: (608) 643-4100
FAX: (608) 643-7999

> CT43XC827

Project: 23021

Client: Sprint Drawn by: tmoore App'd:
Code: TIA-222-G [Date: 11/26/12 |51 NTS
Path: 112300012302 1\StructurahRisai23021.eri Dwg No. E-1




TIA-222-G - 100 mph/50 mph 1.0000 in Ice Exposure C

Leg Compression (Ib)

Leg Capacity

-1e+007

-5e+006

<- Minimum -0 Maximum ->

183,00

165.54

1132.36

0.00

183.00]

165.54).

87.26

(1) uonens|g

43200

0.00

-1e+007

-5e+006

<- Minimum -0 Maximum ->

Drawn by: tmoore App'd:

Dwg No. E-3|

Code: T|A-222-G |Datet 11/26/12 {S°ale: NTS

1:123000\2302 1\Structural\Risa\23021 eri

N
N
©
m1
i
=~ No
th\, s
5 (5|2 |8 |5
Q o |O Q.
J
=
o ")
VDR 8
R o0Q<-o
=533
P
0Ll
Hn=o
ﬂ.@W&w
N
el 2T
5% 5%
S S 6
= T TFw
m w
s
S
R
Euu. 2
n o
il
si £
i 3
E-
5 &




Maximum Valués

Mx

TIA-222-G - 100 mph/50 mph 1.0000 in Ice Exposure C
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APPENDIX B

TOWER CALCULATIONS
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. Project Date
Ramaker & Associates, Inc.
1120 Dallas Sireet 23021 13:27:50 11/26/12

Sauk Cif_}’, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprint ;

FAX: (608) 643-7999 moore

Tower Input Data

There is a pole section.
This tower is designed using the TIA-222-G standard.
The following design criteria apply:

Tower is located in Hartford County, Connecticut.
Basic wind speed of 100 mph.

Structure Class II.

Exposure Category C.

Topographic Category 1.

Crest Height 0.00 ft.

Nominal ice thickness of 1.0000 in.

Ice thickness is considered to increase with height.
Ice density of 56 pcf.

A wind speed of 50 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 60 mph.
A non-linear (P-delta) analysis was used.

Pressures are calculated at each section.

Stress ratio used in pole design is 1.

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

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter Diameter Thickness Radius
Tt 1t f Sides in in in in
L1 183.00-165.54 17.46 3.18 18 15.5000 19.3990 0.1875 0.7500 A572-65
(65 ksi)
L2 165.54-132.36 36.36 3.80 18 18.3135 26.4007 0.2500 1.0000 A572-65
(65 ksi)
L3 132.36-87.26 48.89 4.99 18 25.0555 35.8924 0.3750 1.5000 A572-65
(65 ksi)
L4 87.26-43.20 49.05 6.11 18 34.0371 449030 0.4375 1.7500 AS572-65
(65 ksi)
L5 43.20-0.00 4931 _ 18 42.6740 53.5000 0.4375 1.7500 A572-65
(65 ksi)
| Tapered Pole Properties
Section Tip Dia. Area 1 r C c J Q w w/t
in in’ in’ in in in’ in’ in’ in
L1 15.7391 9.1129 269.9504 5.4359 7.8740 34.2838 540.2560 4.5573 2.3980 12.789
19.6983 11.4332 533.1255 6.8201 9.8547 54.0986 1066.9525 5.7177 3.0842 16.449
L2 19.3147 14.3334 590.8671 6.4125 9.3033 63.5119 1182.5117 7.1681 2.7832 11.133
26.8080 20.7506 1792.8103 9.2835 13.4116 133.6765 3587.9796 10.3773 4.2065 16.826
L3 26.2973 29.3760 2260.6852 8.7616 12.7282 177.6121 4524.3450 14.6908 3.7498 9.999
36.4461 422746 6737.5056 12.6087 18.2333 369.5157 13483.8766 21.1413 5.6571 15.085
L4 35.6840 46.6572 6654.6191 11.9278 17.2908 384.8641 13317.9945 23.3330 5.2205 11.933
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Ramaker & Associates, Inc.
1120 Dulins Sroat 23021 13:27:50 11/26/12
Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprint
FAX: (608) 643-7999 P tmoore
Section Tip Dia. Area ! r C c J /0 w w/t
in in’ in’ in in in' ] in’ in
45.5957 61.7459 15423.8208 15.7853 22.8107 676.1653 30867.9366 30.8788 7.1329 16.304
L3 44.6948 58.6507 13218.6168 14.9940 21.6784 609.7601 26454.6270 29.3309 6.7406 15.407
54.3253 73.6839 26211.1184 18.8372 27.1780 964.4241 52456.7261 36.8490 8.6460 19.762
Tower Gusset Gusset JOCTpC #[J  Adjust. Factor Adjust. Weight Muit. Double Angle  Double Angle
Elevation Area Thickness 700005 Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
fi bis in in in

L1 183.00-165.54
L2 165.54-132.36
L3 132.36-87.26
L4 87.26-43.20
L5 43.20-0.00

—_— . —

Feed Line/Linear Appurtenances - Entered As Round Or Flat

Description Sector Component Placement Total Number  Start/End  Width or  Perimeter Weight
Type Number  Per Row  Position  Diameter
fi in in pif
15/8 C Surface Ar 173.00 - 0.00 6 6 -0.250 1.9800 1.04
(Metro PCS) (CaAa) 0.250
3" Corrugated Innerduct A Surface Ar 152.90 - 0.00 2 2 -0.100 3.0000 0.30
(Clearwire) (CaAa) 0.100
172 A Surface Ar 152.90 - 0.00 3 3 -0.300 0.5800 025
(Clearwire) (CaAa) -0.200
5/16 A Surface Ar 152.90 - 0.00 3 3 -0.500 0.3200 0.09
(Clearwire) (CaAa) -0.400
Feed Line/Linear Appurtenances - Entered As Area
Description Face  Allow Component Placement Total C.uA, Weight
or Shield Type Number
Leg It i/ pif
7/8 C No Inside Pole 183.00 - 0.00 4 No Ice 0.00 0.54
(City) 1/2" Ice 0.00 0.54
1" Ice 0.00 0.54
15/8 C No Inside Pole 165.00 - 0.00 12 No Ice 0.00 1.04
(T-Mobile) 1/2" Ice 0.00 1.04
1"Ice 0.00 1.04
HB114-1-0813U4-M5] C No Inside Pole 152.90 - 0.00 3 No Ice 0.00 1.20
(Sprint) 172" Ice 0.00 1.20
1" Ice 0.00 1.20
15/8 C No Inside Pole 152.90 - 0.00 15 No Ice 0.00 1.04
(Sprint) 1/2" Ice 0.00 1.04
1" Ice 0.00 1.04
15/8 C No Inside Pole 143.00 - 0.00 6 No Ice 0.00 1.04
(AT&T) 1/2" Ice 0.00 1.04
1" Ice 0.00 1.04
12 C No Inside Pole 123.00 - 0.00 5 No Ice 0.00 0.25
(Other) 1/2" Ice 0.00 0.25
1"Ice 0.00 0.25
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Ramaker & Associates, Inc.
1120 Dailas Sireet ’ 23021 13:27:50 11/26/12
Sauk ley, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprint tmoore
FAX: (608) 643-7999
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ag Ar CaA4 CiAa Weight
Section Elevation In Face Out Face
ft 7 N N N4 Ib
L1 183.00-165.54 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 8.867 0.000 84.30
L2 165.54-132.36 A 0.000 0.000 17.873 0.000 33.28
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 39417 0.000 1146.95
L3 132.36-87.26 A 0.000 0.000 39.231 0.000 73.05
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 53.570 0.000 2133.38
L4 87.26-43.20 A 0.000 0.000 38334 0.000 71.38
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 52.346 0.000 2096.03
L5 43.20-0.00 A 0.000 0.000 37.585 0.000 69.99
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 51.323 0.000 2055.09
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Thickness Az Ap CuA, Cydy Weight
Section Elevation or in In Face Out Face
St Leg V4 N 17 Vs Ib
L1 183.00-165.54 A 2.362 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 15.491 0.000 325.74
L2 165.54-132.36 A 2.324 0.000 0.000 58.729 0.000 882.48
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 68.861 0.000 2220.24
L3 132.36-87.26 A 2.253 0.000 0.000 127.638 0.000 1893.50
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 93.163 0.000 3565.17
L4 87.26-43.20 A 2.139 0.000 0.000 122.388 0.000 1771.62
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 90.255 0.000 3446.23
L5 43.20-0.00 A 1.918 0.000 0.000 116.300 0.000 1615.76
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 87.260 0.000 3302.59
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CPy
Ice Ice
fi in in in in
L1 183.00-165.54 0.0000 0.6572 0.0000 0.7312
12 165.54-132.36 -0.4355 0.8527 -0.6202 0.6604
L3 132.36-87.26 -0.6909 0.8054 -0.9605 0.6190
14 87.26-43.20 -0.7567 0.8854 -1.1427 0.7450
L5 43.20-0.00 -0.8042 0.9433 -1.2850 0.8525
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or & Associates, 23021 13:27:50 11/26/12
Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 rint
FAX: (608) 643-7999 Sp tmoore
Shielding Factor Ka
Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev. No Ice lce
L1 2 15/8 165.54 - 173.00 1.0000 1.0000
L1 5 3" Corrugated Innerduct 165.54 - 152.90 1.0000 1.0000
L1 6 172 165.54 - 152.90 1.0000 1.0000
L1 7 5/16 165.54 - 152.90 1.0000 1.0000
L2 2 15/8 132.36 - 165.54 1.0000 1.0000
L2 5 3" Corrugated Innerduct 132.36 - 152.90 1.0000 1.0000
L2 6 12 132.36 - 152.90 1.0000 1.0000
L2 7 5/16 132.36 - 152.90 1.0000 1.0000
L3 2 15/8 87.26 - 132.36 1.0000 1.0000
L3 5 3" Corrugated Innerduct 87.26-132.36 1.0000 1.0000
L3 6 12 87.26 - 132.36 1.0000 1.0000
L3 7 5/16 87.26 - 132.36 1.0000 1.0000
L4 2 15/8 43.20 - 87.26 1.0000 1.0000
L4 5 3" Corrugated Innerduct 43.20 - 87.26 1.0000 1.0000
L4 6 172 43.20 - 87.26 1.0000 1.0000
14 7 5/16 43.20 - 87.26 1.0000 1.0000
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cidys Cudy  Weight
or Type Horz Adjustment Front  Side
Leg Lateral
Vert
fi ° St b 7 b
St
fr
Lightning Rod 2"x21' C From Face 0.00 0.0000 183.00 Nolce 420 4.20 80.00
(City) 0.00 12"Ice 633 633 112.30
10.00 1" Ice 847 847 157.78
ok ok sk ok ok o ok sk sk ek kokokok
10' Dipole C From Face 5.00 0.0000 183.00 Nolce 3.00 3.00 30.00
(City) 4.00 1/2"Ice 403 403 51.79
4.00 1" Ice 503 503 80.14
10' Dipole C From Face 5.00 0.0000 183.00 Nolce 300 3.00 30.00
(City) -4.00 1/2"1ce 403 403 51.79
4.00 1" Ice 503 503 80.14
10' Dipole C From Face 5.00 0.0000 183.00 Nolce 3.00 3.00 30.00
(City) 4.00 1/2"Ice 403 403 51.79
-4.00 1" fce 503 503 80.14
10' Dipole C From Face 5.00 0.0000 183.00 Nolce 300 3.00 30.00
(City) -4.00 1/2"Ice 403 403 51.79
-4.00 1" Ice 503 503 80.14
PiROD 13' Low Profile Platform C None 0.0000 183.00 Nolce 1570 1570 1300.00
(City) 1/2"Ice  20.10 20.10 1765.00
1"lce 2450 24.50 2230.00
koo sk kok b dok ok sk k ko
APXV18-206517S-C w/Mount Pipe A From Face 1.00 0.0000 173.00 Nolce 540 470 51.95
(Metro PCS) 0.00 1/2"Ice 596 586 94.22
0.00 1" Ice 648 673 147.88
APXV18-206517S-C w/Mount Pipe B From Face 1.00 0.0000 173.00 Nolce 540 470 51.95
(Metro PCS) 0.00 1/2"Ice 596 586 94.22
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N Project Date
Ramaker & Associates, Inc.
1120 Dallas Street ’ 23021 13:27:50 11/26/12
Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprint tmoore
FAX: (608) 643-7999
Description Face Offset Offsets: Azimuth Placement Cidy CuAdy  Weight
or Type Horz Adjustment Front  Side
Leg Lateral
Vert
S ° S Vi b b
S
/)
0.00 1" Ice 648 673 147.88
APXV18-206517S-C w/Mount Pipe C From Face 1.00 0.0000 173.00 No Ice 540 470 51.95
(Metro PCS) 0.00 1/2"Ice 596 586 94.22
0.00 1" Ice 648 673 147.88
s s ok sk ok ok ok ok dkokok sk ok skokok ok
(2) APX16DWV-16DWVS-C w/Mount Pipe A From Face 4.00 0.0000 165.00 Nolce 731  3.34 57.85
(T-Mobile) 0.00 172" Ice  7.78  3.99 102.64
0.00 1" Ice 827 464 156.66
(2) APX16DWV-16DWVS-C w/Mount Pipe B From Face 4.00 0.0000 165.00 Nolce  7.31 3.34 57.85
(T-Mobile) 0.00 1/2"Ice 778  3.99 102.64
0.00 1" Ice 827 464 156.66
(2) APX16DWV-16DWVS-C w/Mount Pipe C From Face 4.00 0.0000 165.00 Nolce 731 334 57.85
(T-Mobile) 0.00 172" 1ce 778  3.99 102.64
0.00 1" Ice 827 464 156.66
ATMAA1412D-1A20 A From Face 4.00 0.0000 165.00 No Ice 1.17 047 13.00
(T-Mobile) 0.00 1/2"Ice 131  0.57 20.62
0.00 1" Ice 1.47  0.69 30.11
ATMAA1412D-1A20 B From Face 4.00 0.0000 165.00 Nolce 117 047 13.00
(T-Mobile) 0.00 12"Ice 131  0.57 20.62
0.00 1" Ice 1.47  0.69 30.11
ATMAAI1412D-1A20 C From Face 4.00 0.0000 165.00 Nolece 1.17 047 13.00
(T-Mobile) 0.00 1/2"Jce 131 057 20.62
0.00 1" Ice 1.47 069 30.11
ETW190VS12UB A From Face 4.00 0.0000 165.00 Nolce 067 037 14.60
(T-Mobile) 0.00 12"1ce 078 046 19.55
0.00 I"Ice 090 057 26.03
ETW190VS12UB B From Face 4.00 0.0000 165.00 Nolce 067 037 14.60
(T-Mobile) 0.00 12"Ice  0.78 046 19.55
0.00 1" Ice 090 057 26.03
ETWI90VS12UB C From Face 4.00 0.0000 165.00 Nolce 0.67 0.37 14.60
(T-Mobile) 0.00 1/2"Ice 078 046 19.55
0.00 1" Ice 090 057 26.03
PiROD 13' Low Profile Platform C None 0.0000 163.00 Nolce 1570 15.70 1300.00
(T-Mobile) 172" fce  20.10 20.10 1765.00
1"Ice 2450 2450 2230.00
ke s ok ok okok ok e ko skok kkok sk .
APXVSPP18-C-A20 w/Mount Pipe A From Face 4.00 0.0000 152.90 Nolce 856 695 82.55
(Sprint) 2.00 1/2"Ice 921  8.13 147.99
0.00 1" Ice 9.83 903 22542
APXVSPP18-C-A20 w/Mount Pipe B From Face 4.00 0.0000 152.90 Nolce 856 695 82.55
(Sprint) 2.00 172" Ice 921 813 147.99
0.00 1" Ice 983  9.03 22542
APXVSPP18-C-A20 w/Mount Pipe C From Face 4.00 0.0000 152.90 Nolce 856 695 82.55
(Sprint) 2.00 1/2"Ice 921 813 147.99
0.00 1" Ice 983 903 22542
(2) 1900MHz 4x40W RRH A From Face 4.00 0.0000 152.90 Nolce 271 261 59.50
(Sprint) 0.00 1/2"Ice 295 284 82.62
0.00 1" Ice 320 3.09 108.98
(2) 1900MHz 4x40W RRH B From Face 4.00 0.0000 152.90 Nolce 271 261 59.50
(Sprint) 0.00 1/2"Ice 295 284 82.62
0.00 1" Ice 320 3.09 108.98
(2) 1900MHz 4x40W RRH C From Face 4.00 0.0000 152.90 Nolce 271 261 59.50
(Sprint) 0.00 172" Ice 295 2.84 82.62
0.00 1" Ice 320  3.09 108.98
800MHz 2x50W RRH A From Face 4.00 0.0000 152.90 Nolce 240 225 64.00
(Sprint) 0.00 12" Ice 261 246 86.12
0.00 1" Ice 283 268 111.30
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Ramaker & Associates, Inc.
1120 Dallas Streot 23021 13:27:50 11/26/12
Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprin
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Description Face Offset Offsets: Azimuth Placement CiA, CuAy Weight
or Type Horz Adjustment Front  Side
Leg Lateral
Vert
S ° L 17 7 Ib
S
i
800MHz 2x50W RRH B From Face 4.00 0.0000 152.90 Nolce 240 225 64.00
(Sprint) 0.00 12"lce 261 246 86.12
0.00 1" Ice 283 268 111.30
800MHz 2x50W RRH C From Face 4.00 0.0000 152.90 Nolce 240 225 64.00
(Sprint) 0.00 12"Ice 261 246 86.12
0.00 1" Ice 283 268 111.30
IBC1900HG-2A A From Face 4.00 0.0000 152.90 No Ice .12 053 22.00
(Sprint) 0.00 12"Ice 127 065 29.69
0.00 1" Ice 142 0.77 39.27
IBC1900HG-2A B From Face 4.00 0.0000 152.90 No Ice 1.12 053 22.00
(Sprint) 0.00 12"Ice 127 0.65 29.69
0.00 1" Ice 142 077 39.27
IBC1900HG-2A C From Face 4.00 0.0000 152.90 Nolce 112 053 22.00
(Sprint) 0.00 12"Ice 127  0.65 29.69
0.00 1" Ice 1.42 077 39.27
IBC1900BB-1 A From Face 4.00 0.0000 152.90 No Ice 1.12 053 22.00
(Sprint) 0.00 12"Ice 127 0.65 29.69
0.00 1" Ice 142 0.77 39.27
IBC1900BB-1 B From Face 4.00 0.0000 152.90 No Ice .12 053 22.00
(Sprint) 0.00 1/2"Ice 127 0.65 29.69
0.00 1" Ice 1.42 077 39.27
IBC1900BB-1 C From Face 4.00 0.0000 152.90 No Ice .12 053 22.00
(Sprint) 0.00 1/2"Tce 127 0.65 29.69
0.00 1" Ice 142 0.77 39.27
APXV86-906513L-C w/Mount Pipe A From Face 4.00 0.0000 152.90 No Ice 696 4.5 50.62
(Sprint) -2.00 1/2"Ice 746  4.87 98.53
0.00 1" fce 796 555 155.94
APXV86-906513L-C w/Mount Pipe B From Face 4.00 0.0000 152.90 No Ice 6.96 4.5 50.62
(Sprint) -2.00 1/2"Ice 746 487 98.53
0.00 1" Ice 796 555 155.94
APXV86-906513L-C w/Mount Pipe C From Face 4.00 0.0000 152.90 Nolce 696 4.15 50.62
(Sprint) -2.00 1/2"Ice 746 487 98.53
0.00 1" Ice 796 555 155.94
DB980F65T4E-M w/Mount Pipe A From Face 4.00 0.0000 152.90 Nolce 437 395 34.05
(Sprint) 6.00 1/2"Ice 496 5.04 70.69
0.00 1" Ice 547 585 117.91
DB980F65T4E-M w/Mount Pipe B From Face 4.00 0.0000 152.90 Nolce 437 395 34.05
(Sprint) 6.00 1/2"Ice 496 5.04 70.69
0.00 1" Ice 547 585 117.91
DB980F65T4E-M w/Mount Pipe C From Face 4.00 0.0000 152.90 Nolce 437 395 34.05
(Sprint) 6.00 1/2"Ice 496  5.04 70.69
0.00 1" Ice 547 585 117.91
840 10054 w/Mount Pipe A From Face 4.00 0.0000 152.90 Nolce 529 223 48.60
(Clearwire) -6.00 1/2"Ice 568 273 81.79
1.50 1" Ice 6.08 325 122.49
840 10054 w/Mount Pipe B From Face 4.00 0.0000 152.90 No Ice 529 223 48.60
(Clearwire) -6.00 1/2"Ice  5.68 273 81.79
1.50 1" Ice 6.08 325 122.49
840 10054 w/Mount Pipe C From Face 4.00 0.0000 152.90 No Ice 529 223 48.60
(Clearwire) -6.00 12" lce 568 273 81.79
1.50 1" Ice 6.08 325 122.49
RRH-P4 A From Face 4.00 0.0000 152.90 Nolce 3.19 207 59.50
(Clearwire) -6.00 1/2"Ice 344 229 82.60
1.50 1" Ice 370 252 108.91
RRH-P4 B From Face 4.00 0.0000 152.90 Nolece 3.19 207 59.50
(Clearwire) -6.00 12"Ice 344 229 82.60
1.50 1" Ice 370 252 108.91
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Description Face Offset Offsets: Azimuth Placement Cidy  Cudy Weight
or Type Horz Adjustment Front  Side
Leg Lateral
Vert
Ji ° St id 7 b
J
]
RRH-P4 C From Face 4.00 0.0000 152.90 No Ice 319 207 59.50
(Clearwire) -6.00 12"Ice 344 229 82.60
1.50 1" Ice 370 252 108.91
18"x12"x6" Box A From Face 0.00 0.0000 152.90 Nolce 210 1.05 100.00
(Clearwire) 0.00 12"1ce  2.30 1.21 114.03
0.00 1" Ice 2.51 1.38 130.59
PiROD 15' Low Profile Platform C None 0.0000 152.00 Nolce 1730 1730 1500.00
(Sprint) 1/2"1ce 22,10 2210 2030.00
1"Ice 2690 2690 2560.00
% ok ok 2% ok ok ok o ok ok ok okok ok ok ook
7770.00 w/Mount Pipe A From Face 4.00 0.0000 143.00 No Ice 698  5.06 59.85
(AT&T) 0.00 1/2"1ce 7.87 633 112.68
) 0.00 1" Ice 877 763 171.76
7770.00 w/Mount Pipe B From Face 4.00 0.0000 143.00 Nolce 698 5.06 59.85
(AT&T) 0.00 1/2"1ce  7.87 633 112,68
0.00 1" Ice 877 763 177.76
7770.00 w/Mount Pipe C From Face 4.00 0.0000 143.00 No Ice 698 506 59.85
(AT&T) 0.00 1/2"1ce 787 633 112.68
0.00 1" Ice 8.77 763 1717.76
(2) LGP214nn A From Face 4.00 0.0000 143.00 No Ice 130 023 14.10
(AT&T) 0.00 1/2"1ce 145 031 21.30
0.00 1" Ice 162 040 30.39
(2) LGP214nn B From Face 4.00 0.0000 143.00 No Ice 1.30 023 14.10
(AT&T) 0.00 1/2" Ice 1.45 0.31 21.30
0.00 1" Ice 162 040 30.39
(2)LGP214nn C From Face 4.00 0.0000 143.00 No Ice 130 023 14.10
(AT&T) 0.00 1/2"Ice 145 031 21.30
0.00 1" Ice 162 040 30.39
4' Standoff A From Face 2.00 0.0000 143.00 No Ice 272 272 50.00
(AT&T) 0.00 1/2"Ice 491 491 89.00
0.00 1" Ice 7.10 710 128.00
4' Standoff B From Face 2.00 0.0000 143.00 Nolece 272 272 50.00
(AT&T) 0.00 1/2"Ice 491 491 89.00
0.00 1" Ice 7.10 710 128.00
4’ Standoff C From Face 2.00 0.0000 143.00 Nolce 272 272 50.00
(AT&T) 0.00 172"Ice 491 491 - 89.00
0.00 1" Ice 7.10 710 128.00
Sk e skeskosk sk ek sk skok sk ks ok
10' Omni B From Face 4.00 0.0000 123.00 No Ice 250  2.50 30.00
(City) -4.00 1/2"Ice 353 353 48.64
5.00 1" Ice 458 458 73.79
10' Omni B From Face 4.00 0.0000 123.00 No Ice 250 250 30.00
(City) 6.00 1/2"Ice 353 353 48.64
5.00 1" Ice 458 458 73.79
10" Omni C From Face 4.00 0.0000 123.00 No Ice 250 2.50 30.00
(City) -4.00 1/2"1ce 353 353 48.64
5.00 1" Ice 458 458 73.79
3' Yagi B From Face 4.00 0.0000 123.00 No Ice 2.00 2.00 30.95
(City) 0.00 1/2"lce 505 505 55.21
4.00 1" Ice 8.11 8.11 99.83
3' Yagi C From Face 4.00 0.0000 123.00 Nolece 200 200 30.95
(City) 5.00 1/2"Ice 505 505 55.21
4.00 1" Ice 8.11 8.11 99.83
(5) 6" x 2" Pipe Mount C None 0.0000 123.00 No Ice 1.43 1.43 21.90
(City) 1/2"Ice  1.92 1.92 32.73
} 1" Ice 229 229 47.61
PIROD 13' Low Profile Platform C None 0.0000 123.00 Nolce 1570 1570  1300.00
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. Project Date
Ramaker & Associates, Inc.
aker & dssociates, 23021 13:27:50 11/26/12
Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprint
FAX: (608) 643-7999 P tmoore
Description Face Offset Offsets: Azimuth Placement Cidys  Cudy  Weight
or Type Horz Adjustment Front  Side
Leg Lateral
Vert
S ° S N 17 Ib
S
b3
(City) 12" Ice  20.10 20.10 1765.00
1"Ice 2450 24.50 2230.00
Dishes
Description Face Dish Offset  Offsets: Azimuth 3dB FElevation QOutside Aperture Weight
or Type Type Horz Adjustment Beam Diameter Area
Leg Lateral Width
Vert
g ° S N b/ N b
VHLP2 A Paraboloid From 4.00 0.0000 152.90 2.18 No Ice 372 27.00
(Clearwire) w/Shroud (HP)  Face -6.00 172" Ice 4.01 54.00
-3.00 1" Ice 4.30 81.00
VHLP2.5-11 B Paraboloid From 4.00 0.0000 152.90 292 No Ice 6.68 48.00
(Clearwire) w/Shroud (HP)  Face 6.00 1/2" Ice 7.07 76.00
-3.00 1" Ice 7.46 104.00
VHLP2 C Paraboloid From 4.00 0.0000 152.90 2.18 No Ice 372 27.00
(Clearwire) w/Shroud (HP) Face -6.00 1/2" Ice 4.01 54.00
-3.00 1" Ice 4.30 81.00
Force Totals
Load Vertical Sum of Sum of Sum of Overturning | Sum of Overturning | Sum of Torques
Case Forces Forces Forces Moments, M, Moments, M,
X Z 1b-ft 1b-ft
1b 1b 1b-ft
Leg Weight - -
Bracing Weight / /; / % _ // // ,// /// /
Total Member Self-Weight / % 2791.71 -261.11}
Total Weight . 2791.71 -261.11} / %
Wind 0 deg - No Ice -20177.19 -2363419.79 -4695.69 2723.47
Wind 30 deg - No Ice . -17476.67 -2046793.78 -1185347.57 4567.47
Wind 60 deg - No Ice 17810.86 -10267.56 -1202927.59 -2092746.33 6096.52
Wind 90 deg - No Ice 20209.51 3.31 3328.54 -2371363.84 5339.18
Wind 120 deg - No Ice 17515.82 10062.74 1182057.00 -2055795.79 3324.03
Wind 150 deg - No Ice 10132.88 17448.95 2048262.23 -1190063.57 490.12
Wind 180 deg - No Ice -55.84 20165.03 2367179.37 8069.11 -2589.29
Wind 210 deg - No Ice -10166.78 17470.61 2051468.64 1194552.00 -4897.57
Wind 240 deg - No Ice -17849.98 10290.14 1211896.35 2098087.69 -6074.43
Wind 270 deg - No Ice 20236.71 55.91 11132.69 2374918.11 -5701.63
Wind 300 deg - No Ice -17518.28 -10034.15 -1172187.94 2055641.90 -3360.12
Wind 330 deg - No Ice ’ -10068.12} -17486.34| -2048283 65| 117983349 251.03
Member Ice 17639.20 % /%/// % // g %/ // |
Total Weight Ice 96467.55 _ % 15585.73 5883.83 . %
Wind 0 deg - Ice 8.58 -10802.83 -1246573.63 4608.86 1128.95
Wind 30 deg - Ice 5381.51 -9317.79 -1073416.24 -623133.84 2180.81
Wind 60 deg - Ice 9580.33 -5526.65 -634219.52 -1120819.20 2952.02
Wind 90 deg - Ice 10392.76 232 15945.09 -1212038.86 2704.61
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Ramaker & Associates, Inc.
1120 Dollas Sroat 23021 13:27:50 11/26/12
Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprint tmoore
FAX: (608) 643-7999
Load Vertical Sum of Sum of Sum of Overturning | Sum of Overturning | Sum of Torques
Case Forces Forces Forces Moments, M. Moments, M,
X VA Ib-ft 1b-f
b b 1b-fi
Wind 120 deg - Ice 9004.58 5184.32 622742.86 -1049500.43 1792.70
Wind 150 deg - Ice 5205.70 8984.38 1067931.49 -604484.09 431.35
Wind 180 deg - Ice -16.10 10798.37 1277076.40 8285.83 -1079.14
Wind 210 deg - Ice -5402.55 9314.73 1104128.77 638055.10 -2284.96
Wind 240 deg - Ice -9592.46 5533.65 666440.91 1134405.39 -2936.21
Wind 270 deg - Ice -10400.63 17.43 18186.93 1224985.88 -2819.31
Wind 300 deg - Ice -9004.47 -5175.58 -590261.01 1061252.50 -1793.32
Wind 330 deg - Ice ) -5184.70 -8996.51 -1038577.61 613103.61 -186.20
Total Weight . 2791.71 26111 @ |
Wind 0 deg - Service 9.62 -6499.18 -761015.73 -2066.53 877.25
Wind 30 deg - Service 3253.87 -5629.33 -659028.82 -382360.71 1471.21
Wind 60 deg - Service 5736.97 -3307.23 -387215.08 -674638.63 1963.72
Wind 90 deg - Service 6509.59 1.07 1326.37 -764382.79 1719.78
Wind 120 deg - Service 5641.94 3241.26 381001.01 -662736.67 1070.69
Wind 150 deg - Service 3263.85 5620.40 660010.27 -383879.76 157.87
Wind 180 deg - Service -17.99 6495.26 762735.16 2045.08 -834.02
Wind 210 deg - Service -3274.77 5627.38 661043.07 384217.47 -1577.53
Wind 240 deg - Service -5749.57 3314.51 390612.42 675251.07 -1956.61
Wind 270 deg - Service -6518.35 18.01 3840.12 764419.60 -1836.52
Wind 300 deg - Service -5642.73 -3232.05 -377313.68 661579.06 -1082.31
Wind 330 deg - Service -3242.99 -5632.44 -659508.72 379476.56 80.86

Load Combinations

30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp

Comb. Description
No.
1 Dead Only
2 1.2 Dead+1.6 Wind 0 deg - No Ice
3 0.9 Dead+1.6 Wind 0 deg - No Ice
4 1.2 Dead+1.6 Wind 30 deg - No Ice
5 0.9 Dead+1.6 Wind 30 deg - No Ice
6 1.2 Dead+1.6 Wind 60 deg - No Ice
7 0.9 Dead+1.6 Wind 60 deg - No Ice
8 1.2 Dead+1.6 Wind 90 deg - No Ice
9 0.9 Dead+1.6 Wind 90 deg - No Ice
10 1.2 Dead+1.6 Wind 120 deg - No Ice
11 0.9 Dead+1.6 Wind 120 deg - No Ice
12 1.2 Dead+1.6 Wind 150 deg - No Ice
13 0.9 Dead+1.6 Wind 150 deg - No Ice
14 1.2 Dead+1.6 Wind 180 deg - No Ice
15 0.9 Dead+1.6 Wind 180 deg - No Ice
16 1.2 Dead+1.6 Wind 210 deg - No Ice
17 0.9 Dead+1.6 Wind 210 deg - No Ice
18 1.2 Dead+1.6 Wind 240 deg - No Ice
19 0.9 Dead+1.6 Wind 240 deg - No Ice
20 1.2 Dead+1.6 Wind 270 deg - No Ice
21 0.9 Dead+1.6 Wind 270 deg - No Ice
22 1.2 Dead+1.6 Wind 300 deg - No Ice
23 0.9 Dead+1.6 Wind 300 deg - No Ice
24 1.2 Dead+1.6 Wind 330 deg - No Ice
25 0.9 Dead+1.6 Wind 330 deg - No Ice
26 1.2 Dead+1.0 Ice+1.0 Temp
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp
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Sauk City, WI 53583 Client Designed by
Phone: (608) 643-4100 Sprint
FAX: (608) 643-7999 P tmoore
Comb. Description
No.
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 Icet+1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp
38 1.2 Dead+1.0 Wind 330 deg+1.0 Icet+1.0 Temp
39 Dead+Wind O deg - Service
40 Dead+Wind 30 deg - Service
41 Dead+Wind 60 deg - Service
42 Dead+Wind 90 deg - Service
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Axial Major Axis Minor Axis
No. St Type Load Moment Moment
Comb. b Ib-fi Ib-ft
L1 183 - 165.536 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -7762.81 312 -5390.22
Max. Mx 20 -2070.70 44598.11 -364.29
Max. My 14 -2071.63 -10.06 -45506.62
Max. Vy 20 -4060.90 44598.11 -364.29
Max. Vx 14 4060.41 -10.06 -45506.62
Max. Torque 8 -4419.80
L2 165.536 - 132.356 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -36836.96 -200.95 -9356.62
Max. Mx 20 -10590.96 428477.06 -2145.46
Max. My 14 -10612.04 1203.06 -428492.31
Max. Vy 20 -18234.60 428477.06 -2145.46
Max. Vx 2 -18133.11 -741.23 425673.67
Max. Torque 20 86%94.11
L3 132.356 - 87.2634 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -58867.50 -242.52 -14191.46
Max. Mx 20 -21939.75 1381719.63 -7435.58
Max. My 14 -21955.58 4996.77 -1377449.16
Max. Vy 20 -24333.89 1381719.63 -7435.58
Max. Vx 2 -24230.27 -3427.94 1374183.56
Max. Torque 6 -9691.93
L4 87.2634 - 43.2014 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -79813.38 2661.22 -17584.60
Max. Mx 20 -35403.28 2518936.05 -12312.59
Max. My 14 -35411.96 9157.54 -2509895.36
Max. Vy 20 -28554.26 2518936.05 -12312.59
Max. Vx 2 -28452.34 -5578.21 2506308.50
Max. Torque 6 -9636.35
L5 43.2014-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -107380.08 6276.49 -20984.61
Max. Mx 20 -54241.15 4030139.60 -17646.36
Max. My 14 -54241.35 13899.18 -4015850.98
Max. Vy 20 -32426.20 4030139.60 -17646.36
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Section Elevation Component Condition Gov. Axial Major Axis Minor Axis
No. Vi Type Load Moment Moment
Comb. b 1b-ft Ib-fi
Max. Vx 2 -32330.76 -7831.74 4011697.91
Max. Torque 6 -9593.95
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb.
Pole Max. Vert 33 107380.08 16.10 -10798.44
Max. Hy 20 54269.50 32378.73 -89.46
Max. H, 2 54269.50 -47.76 32283.51
Max. M, 2 4011697.91 -47.76 32283.51
Max. M, 8 4023963.52 -32335.22 -5.30
Max. Torsion 18 9543.11 28559.97 -16464.22
Min. Vert 19 40702.12 28559.97 -16464.22
Min, H, 8 54269.50 -32335.22 -5.30
Min. H, 14 54269.50 89.35 -32264.04
Min. M, 14 -4015850.98 89.35 -32264.04
Min. M, 20 -4030139.61 32378.73 -89.46
Min. Torsion 6 -9579.46 -28497.38 16428.09
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torgque
Combination Moment, M, Moment, M,
b b b b 1b-ft 1b-f
Dead Only 45224.58 0.00 0.00 2900.12 -285.32 0.07
1.2 Dead+1.6 Wind 0 deg - No Ice 54269.50 47.76 -32283.51 -4011697.91 -7830.62 4237.62
0.9 Dead+1.6 Wind 0 deg - No Ice 40702.12 47.76 -32283.51 -3949524.44 -7625.89 4247.01
1.2 Dead+1.6 Wind 30 deg - No Ice 54269.50 16163.02 -27962.68 -3474460.30 -2011268.77 7162.89
0.9 Dead+1.6 Wind 30 deg - No Ice 40702.12 16163.02 -27962.68 -3420716.86 -1979573.88 7160.90
1.2 Dead+1.6 Wind 60 deg - No Ice 54269.50 28497.38 -16428.09 -2042218.04 -3550493.88 9579.46
0.9 Dead+1.6 Wind 60 deg - No Ice 40702.12 28497.38 -16428.09 -2011021.87 -3494673.30 9568.31
1.2 Dead+1.6 Wind 90 deg - No Ice 54269.50 3233522 5.30 4371.98 -4023963.52 8421.76
0.9 Dead+1.6 Wind 90 deg - No Ice 40702.12 32335.22 5.30 3436.05 -3960584.31 8403.24
1.2 Dead+1.6 Wind 120 deg - No Ice 54269.50 28025.32 16100.39 2004630.18 -3488545.75 5271.77
0.9 Dead+1.6 Wind 120 deg - No Ice 40702.12 28025.32 16100.39 1972229.13 -3433567.76 5251.08
1.2 Dead+1.6 Wind 150 deg - No Ice 54269.50 16212.61 27918.33 3474627.54 -2019449.01 821.21
0.9 Dead+1.6 Wind 150 deg - No Ice 40702.12 16212.61 27918.33 3419088.22 -1987579.55 803.92
1.2 Dead+1.6 Wind 180 deg - No Ice 54269.50 -89.35 32264.04 4015850.98 13900.24 -4029.67
0.9 Dead+1.6 Wind 180 deg - No Ice 40702.12 -89.35 32264.04 3951794.95 1374521 -4038.94
1.2 Dead+1.6 Wind 210 deg - No Ice 54269.50 -16266.84 27952.98 347997141 2027338.09 -7677.56
0.9 Dead+1.6 Wind 210 deg - No Ice 40702.12 -16266.84 27952.98 3424364.01 1995503.23 -7676.35
1.2 Dead+1.6 Wind 240 deg - No Ice 54269.50 -28559.97 16464.22 2054852.19 3559883.08 -9543.11
0.9 Dead+1.6 Wind 240 deg - No Ice 40702.12 -28559.97 16464.22 2021723.86 3504051.35 -9532.11
1.2 Dead+1.6 Wind 270 deg - No Ice 54269.50 -32378.73 89.46 17643.99 4030139.61 -8985.27
0.9 Dead+1.6 Wind 270 deg - No Ice 40702.12 -32378.73 89.46 16492.00 3966852.38 -8967.39
1.2 Dead+1.6 Wind 300 deg - No Ice 54269.50 -28029.25 -16054.65 -1990282.99 3488360.29 -5327.28
0.9 Dead+1.6 Wind 300 deg - No Ice 40702.12 -28029.25 -16054.65 -1959884.28 3433605.29 -5306.56
1.2 Dead+1.6 Wind 330 deg - No Ice 54269.50 -16108.99 -27978.15 -3476939.32 2002179.30 33485
0.9 Dead+1.6 Wind 330 deg - No Ice 40702.12 -16108.99 -27978.15 -3423172.02 1970793.89 35332
1.2 Dead+1.0 Ice+1.0 Temp 107380.08 -0.00 0.04 2098461 6276.49 0.62
1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 107380.08 8.58 -10802.89 -1469213.57 4814.73 1103.49
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Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
b b b 1b-ft 1b-ft Ib-fi
1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 107380.08 5381.52 -9317.80 -1264973.36 -736470.37 2280.72
1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 107380.08 9580.34 -5526.65 -746489.52 -1324452.23 315541
1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 107380.08 10392.78 232 21444.53 -1433663.73 2943.74
1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 107380.08 9004.59 5184.33 738865.04 -1241515.01 2012.69
1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 107380.08 5205.70 8984.40 1265233.34 -715362.52 573.52
1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 107380.08 -16.10 10798.44 1510531.32 9204.54 -1052.87
1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 107380.08 -5402.56 9314.74 1306494.00 75293543 -2383.43
1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 107380.08 -9592.47 5533.66 789751.44 1339297.47 -3138.30
1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 107380.08 -10400.65 17.43 24115.55 1447688.02 -3056.93
1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 107380.08 -9004.48 -5175.59 -695226.47 1254085.23 -2012.35
1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 107380.08 -5184.70 -8996.52 -1225282.48 724219.42 -327.78
Dead+Wind 0 deg - Service 45224.58 9.62 -6499.18 -798992.89 -1808.65 873.21
Dead+Wind 30 deg - Service 45224.58 3253.87 -5629.33 -691678.07 -401974.89 1476.00
Dead+Wind 60 deg - Service 45224.58 5736.97 -3307.23 -405633.64 -709484.56 1975.92
Dead+Wind 90 deg - Service 45224.58 6509.59 1.07 3187.71 -803970.75 1736.10
Dead+Wind 120 deg - Service 45224.58 5641.94 3241.26 402702.95 -697015.96 1086.89
Dead+Wind 150 deg - Service 45224.58 3263.86 5620.40 696297.03 -403584.35 169.60
Dead+Wind 180 deg - Service 45224.58 -17.99 6495.26 804392.95 2530.55 -830.00
Dead+Wind 210 deg - Service 45224.58 -3274.77 5627.38 697384.10 404682.49 -1582.18
Dead+Wind 240 deg - Service 45224.58 -5749.57 3314.51 412793.40 710876.28 -1968.71
Dead+Wind 270 deg - Service 45224.58 -6518.35 18.01 5839.71 804748.51 -1852.60
Dead+Wind 300 deg - Service 45224 .58 -5642.73 -3232.05 -395231.73 696529.67 -1098.35
Dead+Wind 330 deg - Service 45224.58 -3242.99 -5632.44 -692183.04 399674.68 69.05
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
Comb, Ib b b b 1b b

1 0.00 -45224.58 0.00 -0.00 45224.58 -0.00 0.000%

2 47.76 -54269.50 -32283.51 -47.76 54269.50 32283.51 0.000%

3 47.76 -40702.12 -32283.51 -47.76 40702.12 32283.51 0.000%

4 16163.02 -54269.50 -27962.68 -16163.02 54269.50 27962.68 0.000%

5 16163.02 -40702.12 -27962.68 -16163.02 40702.12 27962.68 0.000%

6 28497.38 -54269.50 -16428.09 -28497.38 54269.50 16428.09 0.000%

7 28497.38 -40702.12 -16428.09 -28497.38 40702.12 16428.09 0.000%

8 3233522 -54269.50 5.30 -32335.22 54269.50 -5.30 0.000%

9 3233522 -40702.12 5.30 -32335.22 40702.12 -5.30 0.000%

10 28025.32 -54269.50 16100.39 -28025.32 54269.50 -16100.39 0.000%

11 28025.32 -40702.12 16100.39 -28025.32 40702.12 -16100.39 0.000%

12 16212.61 -54269.50 27918.33 -16212.61 54269.50 -27918.33 0.000%

13 16212.61 -40702.12 2791833 -16212.61 40702.12 -27918.33 0.000%

14 -89.35 -54269.50 32264.04 89.35 54269.50 -32264.04 0.000%

15 -89.35 -40702.12 32264.04 89.35 40702.12 -32264.04 0.000%

16 -16266.84 -54269.50 27952.98 16266.84 54269.50 -27952.98 0.000%

17 -16266.84 -40702.12 27952.98 16266.84 40702.12 -27952.98 0.000%

18 -28559.97 -54269.50 16464.22 28559.97 54269.50 -16464.22 0.000%

19 -28559.97 -40702.12 16464.22 28559.97 40702.12 -16464.22 0.000%

20 -32378.73 -54269.50 89.46 32378.73 54269.50 -89.46 0.000%

21 -32378.73 -40702.12 89.46 32378.73 40702.12 -89.46 0.000%

22 -28029.25 -54269.50 -16054.65 28029.25 54269.50 16054.65 0.000%

23 -28029.25 -40702.12 -16054.65 28029.25 40702.12 16054.65 0.000%

24 -16108.99 -54269.50 -27978.15 16108.99 54269.50 27978.15 0.000%

25 -16108.99 -40702.12 -27978.15 16108.99 40702.12 27978.15 0.000%

26 0.00 -107380.08 0.00 0.00 107380.08 -0.04 0.000%

27 8.58 -107380.08 -10802.83 -8.58 107380.08 10802.89 0.000%

28 5381.51 -107380.08 -9317.79 -5381.52 107380.08 9317.80 0.000%

29 9580.33 -107380.08 -5526.65 -9580.34 107380.08 5526.65 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. b b b b b b
30 10392.76 107380.08 232 1039278 107380.08 232 0.000%
31 9004.58 -107380.08 5184.32 -9004.59 107380.08 -5184.33 0.000%
32 5205.70 -107380.08 8984.38 -5205.70 107380.08 -8984.40 0.000%
33 -16.10 -107380.08 10798.37 16.10 107380.08 -10798.44 0.000%
34 -5402.55 -107380.08 9314.73 5402.56 107380.08 -9314.74 0.000%
35 -9592.46 -107380.08 5533.65 9592.47 107380.08 -5533.66 0.000%
36 -10400.63 -107380.08 17.43 10400.65 107380.08 1743 0.000%
37 -9004.47 -107380.08 -5175.58 9004.48 107380.08 5175.59 0.000%
38 -5184.70 -107380.08 -8996.51 5184.70 107380.08 8996.52 0.000%
39 9.62 -45224.58 -6499.18 9.62 4522458 6499.18 0.000%
40 3253.87 -45224.58 -5629.33 -3253.87 45224 58 5629.33 0.000%
4] 5736.97 -45224.58 -3307.23 -5736.97 45224.58 3307.23 0.000%
42 6509.59 -45224.58 1.07 -6509.59 45224.58 -1.07 0.000%
43 5641.94 -45224.58 324126 -5641.94 4522458 -3241.26 0.000%
44 3263.85 -45224.58 5620.40 -3263.86 4522458 -5620.40 0.000%
45 -17.99 -45224.58 6495.26 17.99 45224.58 -6495.26 0.000%
46 -3274.77 -45224.58 5627.38 3274.77 4522458 -5627.38 0.000%
47 -5749.57 -45224.58 3314.51 5749.57 4522458 -3314.51 0.000%
48 651835 -45224.58 18.01 6518.35 45224.58 -18.01 0.000%
49 -5642.73 -45224.58 -3232.05 564273 45224.58 3232.05 0.000%
50 -3242.99 -45224.58 -5632.44 3242.99 45224.58 5632.44 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 6 0.00000001 0.00004229
3 Yes 6 0.00000001 0.00001397
4 Yes 7 0.00000001 0.00003649
S Yes 7 0.00000001 0.00000799
6 Yes 7 0.00000001 0.00002801
7 Yes 6 0.00000001 0.00012284
8 Yes 6 0.00000001 0.00012086
9 Yes 6 0.00000001 0.00003953
10 Yes 7 0.00000001 0.00003646
11 Yes 7 0.00000001 0.00000795
12 Yes 7 0.00000001 0.00003107
13 Yes 6 0.00000001 0.00013800
14 Yes 6 0.00000001 0.00003232
15 Yes 6 0.00000001 0.00001077
16 Yes 7 0.00000001 0.00002874
17 Yes 6 0.00000001 0.00012660
18 Yes 7 0.00000001 0.00003939
19 Yes 7 0.00000001 0.00000859
20 Yes 6 0.00000001 0.00013134
21 Yes 6 0.00000001 0.00004290
22 Yes 7 0.00000001 0.00002863
23 Yes 6 0.00000001 0.00012656
24 Yes 7 0.00000001 0.00003267
25 Yes 6 0.00000001 0.00014601
26 Yes 5 0.00000001 0.00005917
27 Yes 7 0.00000001 0.00010485
28 Yes 8 0.00000001 0.00006710
29 Yes 8 0.00000001 0.00005993
30 Yes 8 0.00000001 0.00003351
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31 Yes 8 0.00000001 0.00007202
32 Yes 8 0.00000001 0.00006133
33 Yes 7 0.00000001 0.00010923
34 Yes 8 0.00000001 0.00006308
35 Yes 8 0.00000001 0.00008482
36 Yes 8 0.00000001 0.00003429
37 Yes 8 0.00000001 0.00005307
38 Yes 8 0.00000001 0.00006005
39 Yes 5 0.00000001 0.00002743
40 Yes 5 0.00000001 0.00011684
41 Yes 5 0.00000001 0.00008457
42 Yes 5 0.00000001 0.00008250
43 Yes 5 0.00000001 0.00011950
44 Yes 5 0.00000001 0.00007424
45 Yes 5 0.00000001 0.00002521
46 Yes 5 0.00000001 0.00007439
47 Yes 5 0.00000001 0.00014652
48 Yes 5 0.00000001 0.00008708
49 Yes 5 0.00000001 0.00007070
50 Yes 5 0.00000001 0.00008279

Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tilt Twist

No. Deflection Load
1t in Comb. ° °

L1 183 -165.536 36.064 47 1.7996 0.0372
L2 168.718 - 132.356 30.739 47 1.7515 0.0251
L3 136.156 - 87.2634 19.604 47 1.4466 0.0126
L4 92.2504 - 43.2014 8.628 47 0.9105 0.0048
L5 49.3134-0 2.422 47 0.4562 0.0018

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tilt © Twist Radius of Curvature
Load Si
fi Comb. in ° °
183.00 Lightning Rod 2"x21' 47 36.064 1.7996 0.0384 31625
173.00 APXV18-206517S-C w/Mount Pipe 47 32.323 1.7704 0.0290 15813
165.00 (2) APX16DWV-16DWVS-C w/Mount 47 29.378 1.7301 0.0229 9458
Pipe
163.00 PiROD 13' Low Profile Platform 47 28.654 1.7166 0.0216 8767
152.90 APXVSPP18-C-A20 w/Mount Pipe 47 25.082 1.6312 0.0172 6411
152.00 PiROD 15' Low Profile Platform 47 24772 1.6224 0.0169 6261
149.90 VHLP2 47 24.056 1.6012 0.0162 5937
143.00 7770.00 w/Mount Pipe 47 21.765 1.5264 0.0142 5073
123.00 10' Omni 47 15.800 12864 0.0097 4616

Maximum Tower Deflections - Design Wind
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L1 183 - 165.536 179.732 18 8.9778 0.1826
L2 168.718 - 132.356 153.317 18 8.7535 0.1225
L3 136.156 - 87.2634 97.940 18 7.2409 0.0612
L4 92.2504 - 43.2014 43.155 18 4.5593 0.0231
L5 49.3134-0 12.118 18 2.2836 0.0086
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of Curvature
Load ft
1 Comb. in ° °
183.00 Lightning Rod 2"x21" 18 179.732 8.9778 0.1890 7097
173.00 APXV18-206517S-C w/Mount Pipe 18 161.177 8.8435 0.1423 3547
165.00 (2) APX16DWV-16DWVS-C w/Mount 18 146.562 8.6493 0.1120 2083
Pipe
163.00 PiROD 13' Low Profile Platform 18 142.961 8.5834 0.1058 1917
152.90 APXVSPP18-C-A20 w/Mount Pipe 18 125210 8.1614 0.0838 1365
152.00 PiROD 15' Low Profile Platform 18 123.669 8.1177 0.0822 1330
149.90 VHLP2 18 120.103 8.0123 0.0788 1257
143.00 7770.00 w/Mount Pipe 18 108.702 7.6393 0.0692 1061
123.00 10' Omni 18 78.972 6.4404 0.0474 951
Compression Checks |
Pole Design Data |
Section Elevation Size L L, Kl A P, P, Ratio
No. Pu
ft . st St in’ b b OP,
L1 183 -165.536 (1) TP19.399x15.5x0.1875 17.46 0.00 0.0 11.0104 -2071.63 818018.00 0.003
L2 165.536 - 132.356 (2) TP26.4007x18.3135x0.25 36.36 0.00 0.0 20.0800 -10520.90 1487500.00 0.007
L3 132.356 - 87.2634 (3) TP35.8924x25.0555x0.375 48.89 0.00 0.0 40.9590 -21858.00 3043050.00 0.007
L4 87.2634 - 43.2014 (4) TP44.903x34.0371x0.4375 49.05 0.00 0.0 59.8657 -35356.40 4447720.00 0.008
L5 43.2014-0(5) TP53.5x42.674x0.4375 49.31 0.00 0.0 73.6839 -54240.10 5183000.00 0.010
Pole Bending Design Data
Section Elevation Size M OMe Ratio M, oM, Ratio
No. M Mly
L1 183 -165.536 (1) TP19.399x15.5x0.1875 45506.67 310506.67 0.147 0.00 310506.67 0.000
L2 165.536 - 132.356 (2) TP26.4007x18.3135x0.25 433045.00 772495.00 0.561 0.00 772495.00 0.000
L3 132.356 - 87.2634 (3) TP35.8924x25.0555%0.375 1405108.33 2146866.67 0.654 0.00 2146866.67 0.000
L4 87.2634 -43.2014 (4) TP44.903x34.0371x0.4375 2569050.00 3934033.33 0.653 0.00 3934033.33 0.000
L5 43.2014-0(5) TP53.5x42.674x0.4375 4110375.00 5653208.00 0.727 0.00 5653208.00 0.000
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Pole Shear Design Data
Section Elevation Size Actual (A Ratio Actual o7, Ratio
No. Vu Vu Tu Tu
f Ib Ib o, bt Ib-ft T eT,
L1 183 - 165.536 (1) TP19.399x15.5x0.1875 4060.41 409009.00 0.010 1.99 621773.33 0.000
L2 165.536 - 132.356 (2) TP26.4007x18.3135x0.25 18493.60 743750.00 0.025 8534.42 1546883.33 0.006
L3 132.356 - 87.2634 (3) TP35.8924x25.0555x0.375 24914.30 1521520.00 0.016 9607.08 4298983.33 0.002
L4 87.2634 -43.2014 (4) TP44.903x34.0371x0.4375 29169.20 2223860.00 0.013 9561.58 7877691.33 0.001
L5 43.2014-0(5) TP53.5x42.674x0.4375 33014.20 2591500.00 0.013 9543.08 11320249.33 0.001
Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P, M M, Ve T, Stress Ratio Stress Ratio
S P, OMy My, Nz o7,
L1 183 - 165.536 (1) 0.003 0.147 0.000 0.010 0.000 0149 if 1.000 482 /
L2 165.536 - 132.356 (2) 0.007 0.561 0.000 0.025 0.006 0.569 4/ 1.000 482 /
L3 132.356 - 87.2634 (3) 0.007 0.654 0.000 0.016 0.002 0.662 if 1.000 482 /
L4 87.2634 - 43.2014 (4) 0.008 0.653 0.000 0.013 0.001 0661 1,/ 1.000 482 /
L5 43.2014-0(5) 0.010 0.727 0.000 0.013 0.001 0.738 /‘ 1.000 482 4/
Section Capacity Table
Section FElevation Component Size Critical P P ations % Capacity  Pass
No. St Type Element b b Fail
L1 183 - 165.536 Pole TP19.399x15.5x0.1875 1 -2071.63 818018.00 14.9 Pass
L2 165.536 - 132.356 Pole TP26.4007x18.3135x0.25 2 -10520.90 1487500.00 56.9 Pass
L3 132.356 - 87.2634 Pole TP35.8924%25.0555%0.375 3 -21858.00 3043050.00 66.2 Pass
L4 87.2634 - 43.2014 Pole TP44,903x34.0371x0.4375 4 -35356.40 4447720.00 66.1 Pass
LS 43.2014-0 Pole TP53.5x42.674x0.4375 5 -54240.10 5183000.00 73.8 Pass
Summary
Pole (LS) 73.8 Pass
RATING = 73.8 Pass

Program Version 6.0.0.8 - 9/7/2011 File:1:/23000/23021/Structural/Risa/23021.eri



OT WINDSPEED BY LOCATION

Applied Technology Council

Search Results

Latitude: 41.7844
Longitude: -72.5117

ASCE 7-10 Wind Speeds
(3-sec peak gust MPH*):

Risk Category I: 114
Risk Category II: 124
Risk Category llI-IV: 134
MRI** 10 Year: 77

MRI** 25 Year: 87

MRI** 50 Year: 94

MRI** 100 Year: 100

ASCE 7-05: 100
ASCE 7-93: 81

*MPH(Miles per hour}

**MRI Mean Recurtrence Interval (years)

Users should consult with local building officials

to determine if there are community-specific wind speed

requirements that govern.

WIND SPEED WEB SITE DISCLAIMER:

While the information presented on this web site is believed to be correct, ATC assumes no responsibility or liability for its accuracy. The material presented in the wind
speed report should not be used or relied upon for any specific application without competent examination and verification of its accuracy, suitability and applicability by
engineers or other licensed professionals. ATC does not intend that the use of this information replace the sound judgment of such competent professionals, having
experience and knowledge in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the wind
speed report provided by this web site. Users of the information from this web site assume all liability arising from such use. Use of the output of this web site does not imply
approval by the governing building code bodies responsible for building code approval and interpretation for the building site(s) described by latitude/longitude location in the

wind speed report.

Sponsored by the ATC Endowment Fund Applied Technology Coungil 201 Redwood Shores Parkway, Suite 240 Redwood City, California 94065 (650) 595-1542
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

Sprint Existing Facility

Site ID: CT43XC827

Manchester Police Tower
239 Middle Turnpike
Manchester, CT 06040

November 4, 2012

218 Street  Burlington, MA 01803 Tel {781} 273.2500 Fan, {781Y 2733311
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November 4, 2012

Sprint

Attn: RF Engineering Manager

1 International Boulevard, Suite 800
Mahwah, NI 07495

Re: Emissions Values for Site: CT43XC827 — Manchester Police Tower

EBI Consulting was directed to analyze the proposed upgrades to the existing Sprint facility located at
239 Middle Turnpike, Manchester, CT, for the purpose of determining whether the emissions from the
proposed Sprint equipment upgrades on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maximum Permissible
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (WW/cm?2).
The number of pW/cm2 calculated at each sample point is called the power density. The exposure limit
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging
Services use different frequency bands each with different exposure limits, therefore it is necessary to
report results and limits in terms of percent MPE rather than power density.

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure
rules, 47 CFR 1.1307(b)(1) — (b)(3), to determine compliance with the Maximum Permissible Exposure
(MPE) limits for General Population/Uncontrolled environments as defined below.

General population/uncontrolled exposure limits apply to situations in which the general public may be
exposed or in which persons who are exposed as a consequence of their employment may not be made
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general public would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area,

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (uW/cm?). The general population exposure limit for the cellular band is approximately 567
uW/cm?, and the general population exposure limit for the PCS band is 1000 pW/cm?. Because each
carrier will be using different frequency bands, and each frequency band has different exposure limits, it
is necessary to report percent of MPE rather than power density.

21 B 5treet  Burlington, MA 01803 Tel {781Y273.2500  Faw {781)273.3311
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through
a location where exposure levels may be above general population/uncontrolled limits (see below), as
long as the exposed person has been made fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed upgrades to the existing Sprint Wireless antenna facility located
at 239 Middle Turnpike, Manchester, CT, using the equipment information listed below. All calculations
were performed per the specifications under FCC OET 65. All calculations were performed assuming the
main lobe of the antenna was focused at the base of the tower to present a worst case scenario. Actual
values seen from this site will be dramatically less than those shown in this report. For this report the
sample point is the top of a 6 foot person standing at the base of the tower.

For all calculations, all emissions were calculated using the following assumptions:

1) 7 CDMA Carriers (1900 MHz) were considered for each sector of the proposed installation.

2) 1 CDMA Carrier (850 MHz ) was considered for each sector of the proposed installation

3) All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if so, is never continuous.

4) For the following calculations the sample point was the top of a six foot person standing at
the base of the tower. The actual gain in this direction was used per the manufactures
supplied specifications.

5) The antenna used in this modeling is the APXVSPP18-C-A20. This is based on feedback
from the carrier with regards to anticipated antenna selection. This antenna has a 15.9 dBd
gain value at its main lobe at 1900 MHz and 13.4 dBd at its main lobe for 850 MHz. All
calculations were performed assuming the main lobe of the antenna was focused at the base
of the tower to present a worst case scenario.

23 B Street  Burlington, MA (1803 Tel: {7813 2732500 Fax: {781}273.3311
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6) The antenna mounting height centerline of the proposed antennas is 152.9 feet above ground

level (AGL)

7) Emissions values for additional carriers were taken from the Connecticut Siting Council
active database. Values in this database are provided by the individual carriers themselves.

All calculation were done with respect to uncontrolled / general public threshold limits

Fax:
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Summary

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

The anticipated Maximum Composite contributions from the Sprint facility are 27.699% (9.233% from
each sector) of the allowable FCC established general public limit considering all three sectors
simultaneously sampled at the ground level.

The anticipated composite MPE value for this site assuming all carriers present is 87.759% of the
allowable FCC established general public limit sampled at the ground level. This is based upon values
listed in the Connecticut Siting Council database for existing carrier emissions

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

Scott Heffernan

RY Engineering Divector
EB! Consulting

231 B Street
Buriington, MiA (1804

231 B Street  Burlington, MA 01803 Teb {7813 273.2500 Fax: {781Y273.3311



'

CHECKED BY: KAB

DRAWN BY: KJG

>) Copynght 2012 - Ramaker & Assocutes, lnc. - Al Rights Reserved

C

(i

1\23000\2302 I\CAD\Telecom\2202 | Vision Project-CT.dwg Printed by: TNelson on Jan 08, 2013 - 10:08am

VICINITY MAP

CONSTRUCTION DRAWINGS

= ALL WORK, AND MATERIALS SHALL BE PERFORMED AND INSTALLED IN ACCORDAVCE * v
. WITH THE CURRENT EDITIONS OF THE FOLLOWING CODES AS ADOPTED BY THE
LOCAL COVERIHG AUTHORITIES. NOTHING IN THESE PLANS 1S TO BE COMSTRUED
1 . TO PERMIT WORK NOT CONFORMING TO THESE CODES.
gamenhe S % _ ]
¢ 1 {. INTERHATIONAL BUILDING CODE 20C9
i T 2. ACCESSIBILITY CODE IBC 2009, CHAPTER | | 4 ICC/ ANSI Al 7.1-2003 6391 Sprint Parkway
e . .« |3 2008 HATIONAL ELECTRIC CODE Overland Park, KS 66251
ws * /~ SHIE LOCATION ™ cémst 4. FIRE/ LIFE SAFETY CODE- IFC 2009
et F T ek 5. ENERGY CODE IECC 2009 (] ® i
% ? =
st E 3 T
Ic; PROJECT NOTES ' I n Alcatel-Lucent
e M- = ™
- r 1. THIS IS AN UNMANNED TELECOMMUNICATIONS FACILITY CONSISTING OF BTS o
o EQUIPMENT AND AHTENNAS. s
P o
b s — : 2. SIGNALS FROM THE ANTENHA SHALL HOT INTERFERE WITH ANY EXISTING
. e COMMUHICATION SITES. ALL [TEMS SHOWN HEREON ARE EXISTING UNLESS
E | L H OTHERWISE MOTED. RAM AKE R
£F comet é s,
2 N R s ' 3. THE PROPOSED ANTENNAS ARE ATTACHED TO EITHER BUILDING OR ANTEHMNA & ASSOCIATES, INC.
- . - FRAME OR TO BOTH

‘ . 1120 Dallas Street, Sauk City, WI 53583
4. THE PROPOSED WORK WILL HAVE NO EFFECT OM STRUCTURAL STABILITY. ALL Phone: 608-643-4100 Fax: 608-643-7999

WORK SHALL BE PERFORMED IN STRICT ADHERENCE WITH OCCUPATIONAL SAFETY

AND HEALTH ADMINISTRATION REGULATIONS . www.Ramaker.com
5. REFERENCE SPRINT STANDARD CONSTRUCTION SPECIFICATIONS FOR WIRELESS 2 3 9 M I D D I_E T U RN Pl KE
SITES FOR GEMERAL REGUIREMENTS. NETWORK VISION

6. THIS IS AN UNMANNED FACILITY- MO SOLID WASTE. THE SITE WILL CREATE HO M A N C H ESTE R, CT O 6 04 O MMBTS LAU NCH

TRASH, THUS REQUIRES NO DUMPSTER.

NORTHERN CT MARKET
7. EQUIPMENT S UNMARNNED AND NOT FOR HUMAN HABITATION. HANDICAP H ART FO RD CO U NTY

Certification & Seal:
ACCESS 1S THEREFORE NOT REQUIRED.

I hereby certify that this plan, specification. or report was prepared
by me or under my direct supervis 01 and that | am a duly Lcensed

8. OWNER 4 TENANT MAY, FROM TIME TO TIME AT TENANT'S OPTION, REPLACE THIS Professional Engineer undier the. laws of the State of Connecticus.
EXHIBIT WITH AN EXHIBIT SETTING FORTH THE LEGAL DESCRIPTION OF THE SITE, M O N O PO LE
OR WITH EMGINEERED OR AS-BUILT DRAWING DEPICTING THE SITE OR. A%agw“ﬁh??@u?&
ILLUSTRATING STRUCTURAL MODIFICATIONS OR COMSTRUCTIOM PLANS OF THE S5 g\“ Hg 5’&%
SITE. ANY VISUAL OR TEXTUAL REPRESENTATION OF THE EQUIPMENT LOCATED SHEET INDEX S }
WITHIN THE SITE CONTAINED IN THESE OTHER DOCUMENTS (S ILLUSTRATIVE
ONLY, AHD DOES HOT LIMIT THE RIGHTS OF SPRINT AS PROVIDED FOR. IN THE
AGREEMENT. THE LOCATIONS OF ANY ACCESS AMD UTILITY EASEMENTS ARE GEMERAL: STRUCTURAL:
ILLUSTRATIVE ONLY. ACTUAL LOCATIONS MAY BE DETERMINED BY TENART ANDYOR T TITLE SHEET iy STRUCTURAL DETAILS
THE SERVICING UTILITY COMPANY IM COMPLIANCE WITH LOCAL LAWS AND i) SPECIFICATIONS DTILITY & CROUNDING
REGULATIONS. 5p2 SPECIFICATIONS —
E- UTILITY ¢ GROUNDING SITE PLAN £ NOTES
- ol = 2RENBmE DEETAILS £ NOTES
PROJECT DESCRIPTION 115 e E2 SROMBNG CEAL
A2 SITE ELEVATION $ NOTES : ‘%g,» 9 g e g‘* §
A3 ANTENNA DETAILS 4 COAX SCHEDULE {’},gf% E&*‘?’
GENERAL LOCATION ﬁ' APPLICANT PROPOSED TO INSTALL AMTENHAS AMD WEATHERPROOF EQUIPMENT N ERTENNA FL[%'VQ'B[NGC%AG%NL’SRSEE%IIHSAT'ONS §§ai§§sm§§* B
s CABINETS FOR AN UNMANNED PERSONAL COMMUNICATIONS SYSTEM WIRELESS AG FQUIPMEHT DETAILS ¥ SPECIFICATIONS Q(W}ZX) 0012012
CALL SITE AT AN EXISTING TELECOMMUNICATIONS FACILITY. PROPOSED FACILITY A7 FQUIPMENT DETAILS & SPECIFICATIONS e 1L
SITE LOCATION IS NOT STAFFED AND 15 VISITED ONCE A MONTH FOR MAINTENANCE PURFOSES {
e OMLY; THEREFORE, SAMITARY, SEWER, GAS, POTABLE WATER AND PLUMBING ARE
NOT REQUIRED. PROJECT INFORMATION
S S e SO
D TO OBTAIN LOCATION OF PARTICIPANTS' UNDERGROUND .
FACILITIES BEFORE YOU DIG IN CONNECTICUT APPLICANT 1D: HOSPITAL
SITE NAME: (R2E CT42 18 TO CT43-827 MANCHESTER/  MANCHESTER MEMORIAL HOSPITAL ¢ [oers {FmaL cos issuep
< - _ - POLICE TOWER (CT43XC827-A) 71 HAYHES STREET B |lo/2s/i 2| FinAL PRELM CD'B
: CALL BEFORE YOU DIG 81 | OR 1-800-922-4455 SITE #: CT43XC827 MANCHESTER. CT 06040  onorizlo0m co eurw
v - PH.:(BGO) 646-i222 - ——
N—rr CONNECTICUT PUBLIC ACT 87-7 | REQUIRES MIN. 2 PROPERTY LANDLORD: ,T;:UE Ty _
' . P . u " 13
WORKING DAYS NOTICE BEFORE YOU EXCAVATE TOWH OF MANCHESTER FIRE HOUSE 1S9UF  FINAL DATE01/08/20
41 CENTER STREET SOUTH WINDSOR FIRE DEPARTMENT PROJECT TiTLE:
DO NOT SCALE DRAWINGS: MANCHESTER, CT 1175 ELLINGTON ROAD -MANCHESTER/POLICE
CONTRACTOR. SHALL VERIFY ALL PLANS ¢ EXISTING DIMENSIONS & CONDITIONS Obi THE SOUTH WINDSOR, CT 06074
N T SITE ADDRESS: PH.: (BGO) 644-8547
JOB SITE 4 SHALL IMMEDIATELY NOTIFY THE ENGINEER 1 WRITING OF ANY TR LEERED2Y (8€0) TOWER
DISCREPANCIES BEFORE PROCEEDING WITH THE WORK OR BE RESPONSIBLE FOR SAME. 239 MIDDLE TURNPIKE . .
MANCHESTER, CT 06040 APPLICANT: SITE #: CT43XC527
- HARTFORD COUMNTY SPRINT PROJECT INFORMATION:
APPROVALS 6391 SPRINT PARKWAY 239 MIDDLE TURNPIKE
DRIVING DIRECTIONS: SITE DATA: OVERLAND PARK, KS 6625 | MANCHESTER, CT 06040
IS 1 FIORTH TO -84 EAST. TAKE EXIT GO. TAKE RIGHT OF BXIT AMD GET IN LEFT LATITUDE: 41° 47 3.84" N (41.7844°) HARTFORD COUNTY
LANE. AT SECOMD STOP LIGHT GO RIGHT OMTO MIDDLE TURNPIKE FOR 2.5 MILES. CONSTRUCTION LONGITUDE: 72030 42.12" W (-72.51 177 PLAHS PREPARED BY: P
SITE 15 OM LEFT BEHIND THE MANCHESTER POLICE STATION. ENTER POLICE PROJECT MANAGER: GROUND ELEVATION: 579 FT AMSL RAMAKER £ ASSOGIATES. IHC. :
STATION AND ASK FOR KEY TO COMPOUND. [ 120 DALLAS STREET
SITE ACQUISITIOHN: POWER COMPANY: SAUK CITY. Wl 53582 ) TITLE SHEET
CONNECTICUT LIGHT ¢ POWER CONTACT: KEITH BOHNSACK, P.E., PROJECT MANAGER
SPRINT PH.: (800) 286-26CO PH.: (GO8) 643-41C0
REPRESENHTATIVE: . FAX: (608) 643-7999 SCALE: NONE
TELEPHONE COMPAIIY:
RF ENGINEER: VERIZOM
PH.: (8B00) 479-1919
PROJECT
LANDLORD/ OWNER: Nowiges 23021

T-1

This document contams conhdential or proprietary information of Ramaker  Associates, Inc. Neither this document nor the information heren 15 to be reproduced, distributed, used or disclosed ether n whole or n part except as authorized by Ramaker and Associates, Inc.




1

CHECKED BY: KAB

DRAWN BY: KIG

DIVISION 1 - GENERAL REQUIREMENTS
SECTION 01100 - SCOPE OF WORK
PART 1 - GENERAL

1.1 THE WORK: These Standard Construction Specifications in conjunction with the
other Contract Documents and the Construction Drawings describe the Work to be
performed by the Contractor.

1.3PRECEDENCE: Should conflicts occur between the Standard Construction
Specifications for Wireless Sites including the Standard Construction Details for
Wireless Sites and the Construction Drawings, information on the Construction
Drawings shall take precedence. Notify Company designated representative of
conflicts prior to construction.

1.4NATIONALLY RECOGNIZED CODES AND STANDARDS:

A.The Work shall comply with applicable national codes and standards, latest
edition, and portions thereof, included but not limited to the following:

1. GR-83-CORE NEBS Requirements: Physical Protection
2. GR-78-CORE Generic Requirements for the Physical Design and

overloading and to prevent slides or cave-ins. All excavated materials not
required or suitable for backfill shall be removed and disposed of at the
Contractor's expense.

D.Grading shall be done as may be necessary to prevent surface water from
flowing into trenches or other excavations, and any water accumulating therein
shall be removed by pumping or by other approved method.

£.Sheeting and shoring shall be done as necessary for the protection of the work
and for the safety of personnel. Unless otherwise indicated, excavation shall be
by open cut, except that short sections of a trench may be tunneled if, the
conduit can be safely and properly installed and backfill can be properly tamped
in such tunnel sections. Earth excavation shall comprise all materials and shall
include clay, silt, sand, muck, gravel, hardpan, loose shale, and loose stone.

F.Trenches shall be of necessary width for the proper laying of the conduit or
cable, and the banks shall be as nearly vertical as practicable. The bottom of the
trenches shall be accurately graded to provide uniform bearing and support for
each section of the conduit or cable on undisturbed soil at every point along its
entire length. Except where rock is encountered, care shall be taken not to
excavate below the depths indicated. Where rock excavations are necessary,
the rock shall be excavated to a minimum over depth of 6 inches below the

C.All backfill materiat shall consist of loose earth having a moisture content such
that the required density of the compacted soil will be obtained with the
compaction method used. Moisture content shall be distributed uniformly, and
water for correction of moisture content shall be added sufficiently in advance so
proper moisture distribution and compaction will be obtained. Granular material
shall be wet, not just damp, when compacted.

D.Particular care shall be taken to compact structure backfill which will be beneath
pipes, drives, roads, or other surface construction or structures. In addition,
wherever a trench will pass through structure backfill, the structure backfill shall
be piaced and compacted to an elevation at least 12 inches above the top of the
pipe before the trench is excavated.

3.18DISPOSITION OF MATERIALS: Excess excavated earth and construction

material shall be removed from the job site and legally disposed of by the
Contractor.

DIVISION 3 - CONCRETE
SECTION 03300 - CAST-IN-PLACE CONCRETE
PART 1 - GENERAL

built-up sections by methods that wiil produce correct dimensions without warp.
34CONNECTIONS:

A.Contractor shall provide ali hardware required to complete field erection of
structure as indicated by Contract Documents or these specifications.

B.High strength threaded fasteners shall be installed in accordance with AISC
Specifications for Structural Joints Using ASTM A-325 or A-490 Bolts. Use
A-325N bearing-type connection bolts unless noted otherwise.

C.Grating and plates shall be fastened with saddle clips. The necessary holes to
complete all phases of construction shall be provided and called out on the
approved shop drawings. All holes shall be drilled or punched perpendicular to
metal surfaces, flame cut or burned holes will not be permitted.

D.All unfinished threaded fasteners shall comply with ASTM A-307, Grade A,
regular low-carbon steel bolts and nuts with hexagonal heads.

E.All high strength threaded fasteners shall be heavy hexagonal bolts and nuts with
hardened washers, all from quenched and tempered medium carbon steel
complying with ASTM A-325.

Sprint .

6391 Sprint Parkway
Overland Park, KS 66251
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3.5REPAIR: Repair all damaged galvanized steel with “Galvanox,” “Dry Galv,” or

trench depths indicated on the Construction Drawings or specified. Over depths “Zinc-It", or approved equal, per the manufaclurer's instructions

in the rock excavation and unauthorized over depths shall be thoroughly back
filled and tamped to the appropriate grade. Whenever wet or otherwise unstable
soil that is incapable of properly supporting the conduit or cable is encountered
in the bottom of the trench, such solid shall be removed to a minimum over
depth of 8 inches and the trench backfilled to the proper grade with earth of
other suitable material, as hereinafter specified.

Manufacture of Telecommunications Equipment. Contact engineer or construction manager for complete concrete specifications if
such work is required.
SECTION 03600 - GROUT

PART 1- GENERAL

3. National Fire Protection Association Codes and Standards (NFPA}
including NFPA 70 (National Electrical Code - “NEC") and NFPA 101 (Life

Safety Code). SECTION 07500 - ROOF CUTTING, PATCHING AND REPAIR

PART 1. GENERAL
1.4 SUBMITTALS:

. American Society for Testing of Materials (ASTM)

RAMAKER

Contact engineer or construction manager for complete grout specifications if such

. Institute of Electronic and Electrical Engineers (IEEE) work is required.

. American Concrete institute (ACI)
. American Wire Producers Association (AWPA)

. Concrete Reinforcing Steel Institute (CRSI)

W o N e oM

. American Association of State Highway and Transportation Officials
(AASHTO)

10.Portland Cement Association (PCA)
11.National Concrete Masonry Association (NCMA}
12.8Brick Industry Association (BIA)

13. American Welding Society (AWS)
14.National Roofing Contractors Association (NRCA)

16.8heet Metal and Air Conditioning Contractors' National Association
(SMACNA)

16.Door and Hardware Institute (DH1)
17.Occupational Safety and Health Act {OSHA)

18.Applicable building codes including Uniform Building Code, Southern
Building Code, BOCA, and the International Building Code.

SECTION 01300 - CELL SITE CONSTRUCTION
3.1GENERAL REQUIREMENTS FOR CIVIL CONSTRUCTION:

A.Contractor shall keep the site free from accumulating waste material, debris, and
trash. At the completion of the work, Contractor shall remove from the site all
remaining rubbish, implements, temporary facilities, and surplus materials.

B.Equipment rooms shall at all times be maintained “broom clean” and clear of
debris. :

C.Contractor shall take all reasonable precautions to discover and locate any
Hazardous Condition.

1. In the event Contractor encounters any hazardous condition which has not
been abated or otherwise mitigated, Contractor and all other persons shall
immediately stop Work in the affected area and notify Company in writing.
The Work in the affected area shall not be resumed except by written
notification by Company.

2. Contractor agrees to use care while on the Site and shall not take any
action that will or may result in or cause the hazardous condition to be
further released in the environment, or to further expose individuals to the
hazard.

D.Contractor's activities shall be restricted to the project limits. Should areas
outside the project limits be affected by Contractor's activities, Contractor shalt
immediately return them to original condition

E.Conduct testing as required herein.
DIVISION 2 - SITE CONSTRUCTION
SECTION 02300 - EARTHWORK
PART 3 - EXECUTION

3.4 TRENCHING AND BACKFILLING: The Contractor shall perform all excavation of
every description and of whatever substances encountered. to the depths indicated
on the Construction Drawings or as otherwise specified.

G.Backfilling of Trenches. Trenches shall not be backfilled until all specified tests
have been performed and accepted. Where compacted backfill is not indicated
the trenches shall be carefully backfilled with select material such as excavated
soils that are free of roots, sod, rubbish or stones, deposited in 6 inch layers and
thoroughly and carefully rammed until the conduit or cable has a cover of not
less than 1 foot. The remainder of the backfill material shall be granular in nature
and shall not contain roots. sod, rubbing, or stones of 2.1/2 inch maximum
dimension, Backfill shalt be carefully placed in the trench and in 1 foot layers and
each layer tamped. Settling the backfill with water will be permitted. The surface
shall be graded to a reasonable uniformity and the mounding over the trenches
left in a uniform and neat condition.

H.Except as otherwise required, compacted backfill shall be used under concrete
pads, walkways, concrete paving, .and asphalt concrete paving. The first 1 foot
cover shall be of select materials such as excavated soils that are free of roots,
sod, rubbish, or stones. The Company may reject any onsite or borrow materials
which are considered unsuitable for the intended use of the fill.

. All fills shall be compacted to a dry density equal to at least 90 percent of the
maximum dry density determined in accordance with ASTM D1557. The
maximum density and optimum moisture content shall be determined by the
Contractor on basis of laboratory tests conducted on the materials used in the
fill.

[

. Adequacy of compaction shall be determined on the basis of in-place density
determinations that shall be conducted by the Contractor while the fills are being
placed. The results of these tests shall be the basis on which satisfactory
completion of the work is judged. If the fills fail to meet the specified densities,
the Contractor shall remove and recompact the soils until the specified densities
are achieved.

3.6REMOVAL OF WATER: The Contractor shall provide and maintain adequate

dewatering equipment to remove and dispose of all surface and ground water
entering excavations and other parts of the work. Each excavation shall be kept dry
during sub-grade preparation and continually thereafter until the construction to be
provided therein is completed to the extent that no damage from hydrostatic
pressure, flotation, or other cause will result. Ground water level shall be
maintained at least 12 inches below the bottom of each excavation, Removal of
water shall be in accordance with all state, federal, and local regulations.
Contractor shall submit water removal plan to the Company.

3.10 UNAUTHORIZED EXCAVATION: Except where otherwise authorized, indicated,

or specified, all material excavated below the bottom of concrete structures which
will be supported by the sub-grade shall be replaced with concrete placed
monolithic with the concrete above. Material excavated below structures supported
on piers shall be replaced with approved material. The material shall be compacted
to a density equal to or greater than the density of the adjacent undisturbed soil.

3.11 STRUCTURE EXCAVATION: Excavation for structures shall be done to lines and

elevations indicated on the Construction Drawings and to the limits required to
perform the construction work.

A.Excavated materials free of trash, rocks, roots, and other foreign materials, and
which meet the specified requirements, may be used as required for the fills,
embankments, and backfills constructed under these specifications.

3.12 STABILIZATION: Sub-grades for structures and the bottom of trenches shall be

firm, dense, and thoroughly compacted.

A.Trench sub-grades which run beneath roads, or pass through structural backiill,
shall be compacted to 95 percent of maximum density as determined by ASTM
D15657.

B.Sub-grades for structures and trench bottoms which are otherwise solid, but
which become soft on top due to construction operations, shall be reinforced
with one or more layers of crushed rock or gravel.

DIVISION § - METALS
SECTION 05120 - ICE BRIDGE AND OTHER STRUCTURAL STEEL
PART 2 - PRODUCTS

2.1ICE BRIDGE MATERIALS:

Alce Bridge posts shall be fabricated of 3-inch schedule 40 galvanized steel,
ASTM A-53, Grade B {seamiess). Posts shall be installed a minimum of 3 feet 6
inches below finish grade and backfilled with 3000 p.s.i concrete. Post tops shall
be capped with steel pipe caps. Maximum horizantal separation between posts
shall be 8 feet on center.

B.lce Bridge material shall be McNichols "Grip Strut” 10 diamond plank, 24 inches
wide and 3 inches deep; part number 103014 or approved equal.

C.lce Bridge components shall be hot dip galvanized and connected in an
electrically continuous fashion per the manufacturer's recommendations. Any
site penetrations or saw cuts to galvanized metal shali be treated with two coats
of a zinc rich cold galvanizing paint as per ASTM A 780 standards.

2.2STRUCTURAL STEEL MATERIALS: Conform fo the latest edition of applicable

standards and 1o all applicable codes and requirements of local authorities having
jurisdiction, whichever is more stringent. Afl structural steei shall be in accordance
with the latest applicable requirements of AISC, ASTM, ACI, CRSI, AWS and all
other applicable standards.

2.3All steel shall be galvanized in accordance with ASTM A36 unless noted on the

construction drawings.

2.4Rolled steel shapes, piates and bars shall be no less than 3/16 inches in thickness

and shall comply with ASTM A-36 as a minimum.

2,55teel pipe shall comply with ASTM A-501 or ASTM A-53, Type E or S, Grade B.

A-500 Grade B steel may be substituted.

2.6 Steel tube shall comply with ASTM A-500, Grade B.

2.7 Galvanized steel grating shall be a minimum 3/4 inch x 1/8 inch at 3 /16 inches on

center. .

2.8 Galvanized checkered plate shall be a minimum 3/16 inch.

PART 3 - EXECUTION

3.1ICE BRIDGE:

A. The Contractor is responsible for installing an Ice Bridge and support pasts
between the BTS radio equipment and the tower. At no point shall the Ice Bridge
structure be mechanically connected to the tower. Cabling supports shail be
designed to accept snap-in type hangers and accommodate a minimum coax or
waveguide bending radius of 20 inches.

8. Each tier shall be vertically and herizontally aligned with the cable entry ports on
the shelter consisting of three tiers capable of holding 5 runs of 1-5/8 inch coaxial
cable each for a total of 15 coaxial cables. The cover shall be aligned to allow for
easy access to the cabling and be of sufficient width and durability to prevent
damage to the cable that might otherwise be caused by falling ice, bolts, nuts or
hand tools. The entire structure, including cover, shall be sufficiently rigid to prevent
cable damage caused by movement of the structure. Cover shall continue to within
2 inches of shelter wall and waveguide ladder.

C. Provision shall be made to ground the Ice Bridge structure as specified in
Division 16.

3.2STRUCTURAL STEEL FABRICATION: All shop fabrication and assembly of

structural steel shall be in accordance with AISC specifications and as indicated on
the approved shop drawings. All materials shall be properly marked for field

APre-Construction Roof Condition Analysis Reports: Complete a roof inspection
and report prior to the installation of Sprint equipment on any rooftop build
requiring roof penetration. At a minimum inspect all areas impacted by the
addition of the Sprint equipment.

Roof inspection reports should be uploaded into SMS using task # 234,

B.New Roofing Material Product Data: Submit manufacturer's product data and
instaliation instructions for each material and product used.

C.Shop Drawings: Provide large scale shop drawings for installation of all parts of
the work. Provide plans, and details of seams, connections and accessory items.
Show layouts of tapered insulation and locations of drains. Show interfaces and
relationships to work of other trades.

D.Certification and Warranty:

1. Upon completion of work of this Section, submit certification by existing
roof manufacturer acknowledging that all work performed is acceptable and
that the entire roof remains under warranty.

2. Maintain existing warranty if applicable. Take no action which would void
existing warranty.

PART 2 - PRODUCTS
21MATERIALS:

A Existing Roof Materials and Compatibility: Furnish specific product acceptable to
manufacturer of roofing membrane which will not compromise the roofing
manufacturer's warranty,

B.Substrate Board: Glass-mat, water-resistant gypsum ASTM C 1177 or match
existing.

C.Vapor Retarder: Match existing.

D.Insulation: Extruded polystyrene board insulation, or match existing.
E.Tapered Insulation: Fabricated to provide proper drainage.

F.Recovery Board over Insulation: Match existing, mechanically fastened.
G.Membrane and Flashing: Match existing.

H.Sheet Metal Accessories: Follow SMACNA and NRCA recommendations.
Materials and finishes to match existing.

1. Ballast: Match existing.

J.Walkway Protection Board: Compatible with membrane.

PART 3 - EXECUTION
3.1INSTALLATION:

Alnspect substrate and report unsatisfactory conditions in writing. Beginning work
on site means Contractor's acceptance of existing roof conditions.

B.Comply with roof system manufacturer's instructions and recommendations on
any penetrations, repairs, etc.

C.Install insulation with tightly butted joints and neatly fitted around penetrations.

D.Where applicable, distribute ballast uniformly to 10 pounds per square foot or
more as required by Factory Mutual. Obtain appraval of ballast weight from the
building owner before loading roof.

E.Install walkway protection over an additional layer of membrane at locations
indicated and where required to provide access to roof mounted equipment.

F.Restore or replace damaged components. Protect work from damage.
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