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
www.ct.gov/csc

September 24, 2009

Steven L. Levine

Real Estate Consultant

New Cingular Wireless PCS, LLC
500 Enterprise Drive

Rocky Hill, CT 06067-3900

RE:  EM-CING-T-MOBILE-103-090901 - New Cingular Wireless PCS, LLC and T-Mobile Northeast
LLC notice of intent to modify an existing telecommunications facility located off Willruss Street,
Norwalk, Connecticut.

Dear Mr. Levine:

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.

The proposed modifications are to be implemented as specified here and in your notice dated September 1,
2009, including the placement of all necessary equipment and shelters within the tower compound. The
modifications are in compliance with the exception criteria in Section 16-50-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower hei ght, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

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

Thank yga for yoyr attention and cooperation.

Ex£cutive Director
SDP/MP/laf

¢:  The Honorable Richard Moccia, Mayor, City of Norwalk
Michael Greene, Director of Planning and Zoning, City of Norwalk
Hans Fiedler, T-Mobile USA, Inc.
John R. Morissette, Manager - Transmission Siting and Permitting, Northeast Utilities Service Company
Daniel J. Garstka, Senior Engineer, Transmission Project, Northeast Utilities Service Company
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STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051

Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

September 2, 2009

The Honorable Richard Moccia
Mayor

City of Norwalk

City Hall

125 East Avenue

P. O. Box 5125

Norwalk, CT 06856-5125

RE:  EM-CING-T-MOBILE-103-090901 - New Cingular Wireless PCS, LLC and T-Mobile
Northeast LLC notice of intent to modify an existing telecommunications facility located off
Willruss Street, Norwalk, Connecticut.

Dear Mayor Moccia:

The Connecticut Siting Council (Council) received this request to modify an existing telecommunications
facility, pursuant to Regulations of Connecticut State Agencies Section 16-505-72.

If you have any questions or comments regarding this proposal, please call me or inform the Council by
September 17, 2009.

Thank you for your cooperation and consideration.
Very truly yours,

X Dualc PR

S. Derek Phelps
Executive Director

SDP/jbw
Enclosure: Notice of Intent

¢: Michael Greene, Director of Planning and Zoning, City of Norwalk

CONNECTICUT SITING COUNCIL
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EM—CING-T-MOBILE-103—090901

&) . ' New Cingular Wireless PCS, LL.C
" N’ at&t C ' l ':j uldl 500 Enterprise Drive
v Your world. Delivered. raising the barv.all” Rocky Hill, Connecticut 06067-3900

Phone: (860) 513-7636
Fax: (860) 513-7190

~ e - 1A .
{/: RDIM /\ L Steven L. Levine
Wi AN AVLS Real Estate Consultant

September 1, 2009

Honorable Daniel F. Caruso, Chairman,
and Members of the Connecticut Siting Council
Connecticut Siting Council
10 Franklin Square
New Britain, Connecticut 06051

Re: Notice of Exempt Modification — Existing CL&P Transmission Tower off Willruss
Street, Norwalk

Dear Chairman Caruso and Members of the Council:

New Cingular Wireless PCS, LLC (“AT&T”) and T-Mobile Northeast LLC (“T-Mobile™)
intend to modify their existing telecommunications facilities off Willruss Street in Norwalk.
AT&T and T-Mobile each operate under licenses issued by the Federal Communications
Commission (“FCC”) to provide cellular and PCS mobile telephone service in Fairfield
County.

T-Mobile has authorized AT&T to submit this Notice on its behalf.
Please accept this letter as notification to the Council, pursuant to R.C.S.A. Section 16-50j-73,
of construction which constitutes an exempt modification pursuant to R.C.S.A. Section 16-50;-

72(b)(2). In compliance with R.C.S.A. Section 16-50j-73, a copy of this letter is being sent to
the Mayor of Norwalk.,

Existing Facility

The Norwalk facility is located off Willruss Street, approximately 1/3 mile west of the
intersection of US Hwy 7 and CT Rte 123. Site coordinates (NAD83) are N41° 07’ 34” and
W73°25° 58”.

The facility is owned and managed by the Connecticut Light and Power Company (“CL&P”),
and consists of a 94-foot self-supporting lattice electric transmission structure (CL&P Line
#1880, Structure #1102) and separate fenced compounds for AT&T and T-Mobile radio



equipment. AT&T was approved under Council Petition 446 in 2000 to install an extension
mast and three antennas atop the CL&P structure. Subsequently, T-Mobile was approved
under Petition 734 in 2005 to install a second extension mast with two clusters of three
antennas each.

Currently, AT&T and T-Mobile antennas are mounted on separate masts extending to 13 ft.
and 23 ft. AGL, respectively, above the transmission structure. AT&T currently operates
antennas at a centerline height of 104 ft. AGL on its extension mast. T-Mobile installed three
of the six antennas originally planned for the site, and currently operates antennas at
centerlinel14 ft. AGL on its mast.

Proposed Modifications

Attached to this Notice are a location map, pre- and post-modification tower profile drawings,
site plans, and a structural analysis report demonstrating that the tower is structurally capable of
supporting the proposed AT&T and T-Mobile modifications.

T-Mobile

T-Mobile proposes to replace its three existing panel antennas and three TMAs with different
antennas at 114 ft. AGL. In addition, T-Mobile will install three additional panel antennas, for
a total of six. Were these antennas placed on the existing T-Mobile mast at a height of 104 ft.
AGL, as contemplated in Petition No. 734, there would be potential for significant RF
interference between these antennas and the AT&T antennas also at 104 ft. AGL. In order to
resolve this RF issue, the two carriers have agreed that the existing AT&T mast should be
replaced with a new 10-ft.-longer mast to match the height of the existing T-Mobile mast.
Both sets of T-Mobile antennas will be installed at a centerline height of 114 ft. AGL (on
separate masts), and AT&T’s will remain at 104 ft. AGL, thereby eliminating the potential for
RF interference. Six additional coaxial cables, associated with the second set of antennas, will
also be installed.

T-Mobile has two equipment cabinets within a fenced compound. One of the two cabinets will
be replaced with a new cabinet.

AT&T

AT&T’s proposed modifications would take place on the replacement extension mast proposed
by T-Mobile, per the above discussion. As shown on the attached drawings and as further
described below, AT&T proposes to replace its existing antenna array with a new array of three
Powerwave 7770-panel antennas, or their functional equivalents, and six Powerwave TMA’s at
the existing centerline height of 104 ft. AGL. No additional coax cables are required. This
modification is for the purpose of installing UMTS equipment as part of the on-going statewide
UMTS upgrade.



Statutory Considerations

The changes to the Norwalk tower facility do not constitute a modification as defined in
Connecticut General Statutes (“C.G.S.”) Section 16-50i(d) because the general physical
characteristics of the facility will not be significantly changed or altered. Rather, the planned
changes to the facility fall squarely within those activities explicitly provided for in R.C.S.A.

Section 16-50j-72(b)(2) because they will not result in any substantial adverse environmental
effect.

1. The height of the overall structure will be unaffected. The proposed
replacement mast will not exceed the height of the existing T-Mobile mast.

2. The proposed changes will not affect the property boundaries. All new
construction will take place inside the existing fenced compound.

3. The proposed additions will not increase the noise level at the existing facility
by six decibels or more.

4. Operation of the T-Mobile and AT&T antennas will not increase the total radio
frequency electromagnetic radiation power density, measured at the tower base,
to or above the standard adopted by the State of Connecticut and the FCC. The
“worst-case” exposure calculation in accordance with FCC OET Bulletin No. 65
(1997) for a point of interest at the base of the structure in relation to the
operation of the proposed antenna arrays is as follows:

" Power
Centerline | Frequency | Number Per Power Standard Percent
Company Height of Channel | Density’ Limits of
(feet) (MHz) Channels (Watts) {mW/cm?) (mWIcmz) Limit
T-Mobile GSM * 114 1945 8 185 0.0409 1.0000 4.09
T-Mobile UMTS * 114 2100 2 772 0.0427 1.0000 4,27
1930-1935
AT&T GSM 104 1965-1970 2 427 0.0284 1.0000 2.84
AT&T GSM 104 880-894 4 296 0.0394 0.5867 6.71
1930-1935
AT&T UMTS 104 1965-1970 1 500 0.0166 1.0000 1.66
AT&T UMTS 104 880-894 500 0.0166 0.5867 2.83

Power density parameters from T-Mobile.

Please note that the standard power density equation provided by the Council in its memo of January 22, 2001 incorporates a
ground reflection factor of 2.56 (i.e., the square of 1.6) as described in FCC OET Bulletin No. 65.

As the table demonstrates, the cumulative "worst-case" power density would be 22.4 % of the
ANSVIEEE standard, as calculated for mixed frequency sites. Total power density levels



resulting from AT&T’s and T-Mobile’s use of the tower facility would thus remain within
applicable standards.

For the foregoing reasons, New Cingular Wireless PCS, LLC and T-Mobile Northeast LLC
respectfully submit that proposed changes at the Norwalk facility constitute exempt
modifications under R.C.S.A. Section 16-50j-72(b)(2).

Please feel free to call me with any questions concerning this notice. Thank you for your
consideration in this matter.

Respectfully yours,

Steve Levine
Real Estate Consultant

Enclosures

ce: Honorable Richard Moccia, Mayor, City of Norwalk
Michele G. Briggs, Manager of Real Estate
Jennifer Young Gaudet, T-Mobile Northeast LLC
Christopher B. Fisher, Esq.
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Natcomm, Inc.

Structural Analysis — T-Mobile: CT11356-Rt.123
CL&P Structure No. 1102

Norwalk, CT

Revision 1 ~ July 9, 2009

Introduction

The purpose of this report is to design a proposed pipe mast and analyze the existing 94’ CL&P tower
located at 10 Willruss Street Norwalk, CT for the proposed antenna and equipment upgrade by T-Mobile.

The proposed loads consist of the following:

*  T-MOBILE (Existing to be remain):

Antennas: Three (3) RFS APX16PV-16PVL panel antennas and six (6) TMAs mounted on
an existing PCS mast with a RAD center elevation of 114-ft above the tower base plate.
Coax Cables: Twelve (12) 1-1/4” @ coax cables.

*  AT&T (Future):

Antennas: Three (3) Powerwave 7770 panel antennas and six (6) Powerwave LGP214
TMAs mounted on a proposed PCS mast with a RAD center elevation of 104-ft above grade
level.

Coax Cables: Six (6) 1-1/4” & and three (3) 1/2” & coax cables.

* T-MOBILE (Proposed):

Antennas: Three (3) RFS APX16DWV-1 6DWVS-C-A20 panel antennas mounted on a
proposed PCS mast with a RAD center elevation of 114-ft above grade level.
Coax Cables: Six (6) 1-1/4” & coax cables.

Primary assumptions used in the analysis

= Allowable steel stresses are defined by AISC-ASD 9" edition for design of the PCS Mast and
antenna supporting elements.

= ASCE Manual No. 72, “Design of Steel Transmission Pole Structures Second Edition”,

defines allowable steel stresses for evaluation of the CL&P utility structure.

Al utility structure members are adequately protected to prevent corrosion of steel members.

All proposed antenna mounts are modeled as listed above.

All coaxial cable will be installed within the pipe mast unless specified otherwise.

Pipe mast will be properly installed and maintained.

No residual stresses exist due to incorrect pole erection.

All bolts are appropriately tightened providing the necessary connection continuity.

All welds conform to the requirements of AWS D1.1.

Ali proposed pipe mast members will be as specified in the construction documents to be

prepared by Natcomm, Inc.

Pipe mast and utility structure will be in plumb condition.

»  Utility structure was properly installed and maintained and all members were properly
designed, detailed, fabricated, and installed and have been properly maintained since
erection.

* Any deviation from the analyzed loading will require a new analysis for verification of
structural adequacy.

REPORT SECTION 1-1



Natcomm, Inc.
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Analysis

Structural analysis of the existing PCS Mast Structure was completed using the current version of RISA-
3D computer program licensed to Natcomm, Inc.

The proposed pipe mast is a 55’ long 12" SCH 80 pipe (dia. = 12.8”) attached to the CL&P pole structure
at two locations. It was analyzed for its ability to resist loads prescribed by the TIA/EIA standard. Section
5 of this report details these gravity and lateral wind loads. NESC prescribed loads were also applied to
the mast structure in order to obtain reactions needed for analyzing the CL&P pole structure. These
loads are developed in Section 7 of this report. Load cases and combinations used in RISA-3D for
TIA/EIA loading and for NESC/NU loading are listed in report Sections 6 and 8, respectively.

An envelope solution was first made to determine maximum and minimum forces, stresses, and
deflections to confirm the selected section as adequate. Additional analyses were then made to
determine the NESC forces to be applied to the CL&P pole structure.

The RISA-3D program contains a library of all AISC shapes and corresponding section properties are
computed and applied directly within the program. The program’s Steel Code Check option was also
utilized. The forces calculated in RISA-3D using NESC guidelines were then appiied to the CL&P pole
using PLS-Pole. Maximum usage for the pole was calculated considering the additional forces from the
mast and associated appurtenances.

Design Basis

Our analysis was performed in accordance with EIA-222-F-1996, ASCE Manual No. 72 — “Design of Steel
Transmission Pole Structures Second Edition”, NESC C2-2007 and Northeast Utilities Design Criteria,

The CL&P pole structure, considering existing and future conductor and shield wire loading, with the
proposed antenna mast was analyzed under two conditions:

= UTILITY POLE ANALYSIS

The purpose of this analysis is to determine the adequacy of the existing utility pole to
support the proposed antenna loads. The loading and design requirements were analyzed in
accordance with the NU Design Criteria Table, NESC C2-2007 ~ Construction Grade B, and
ASCE Manual No. 72.

Load cases considered:
Load Case 1: NESC Heavy

Wind Pressure.............................. 4.0 psf
Vertical Overload Capacity Factor............. 1.50
Wind Overload Capacity Factor................ 2.50

Wire Tension Overload Capacity Factor...... 1.65

Load Case 2: NESC Extreme
Wind Speed............................ 110 mph
Radial Ice Thickness.........................._. 0’

Note I:  NESC C2-2007, Section25, Rule 250C: Extreme Wind Loading,
1.25 x Gust Response Factor (wind speed: 3-secong gust)
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ANTENNA MAST ANALYSIS

The antenna mast pipe, appurtenances and connections to the utility pole were analyzed and

designed in accordance with the NU Design Criteria Table, TIA/EIA-222-F, and AISC-ASD
standards.

Load cases considered:
Load Case 1:

Wind Speed.............ocoo 85 mph @

Radial lce Thickness........................... 0"

Load Case 2:

Wind Pressure................coocoveiioiii. 75% of 85 mph wind pressure
Radial Ice Thickness............................ 0.5”

Note2:  Per NU Mast Design Criteria Exception 1.

ults

PIPE MAST

The proposed pipe mast was determined to be structural adequate.

: - Stress Ratio
Component Design Limit (percentage of capacity) Resuit
12" SCH 80 Pipe . a0
(diam = 12.8") Bending 71.9% PASS
UTILITY TOWER

This analysis finds that the subject utility tower is adequate to support the proposed
antenna mast and related appurtenances. The tower stresses meet the requirements
set forth by the ASCE Manual No. 72, “Design of Steel Transmission Pole Structures
Second Edition”, for the applied NESC Heavy and Extreme load cases. The detailed
analysis results are provided in Section 9 of this report. The analysis results are
summarized as follows:

A maximum usage of 92.14% occurs in the utility tower under the NESC Heavy Broken Wire
loading condition.

TOWER SECTION:

The utility tower was found to be within allowable limits.

Tower Section Component Stress Ratio . Result
(percentage of capacity)
156XY Angle 92.14% PASS
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FOUNDATION AND ANCHORS

The existing foundation consists of a four (4) 6-ft x 6-ft tapering to 3-ft x 3-ft x 9-ft-6-in
long reinforced concrete piers with 11-ft x 11-ft x 3-ft thick pads. The base of the tower is
connected to the foundation by means of one (1) anchor stub per leg.

Review of the foundation and anchor design consisted of verification of applied loads
obtained from the tower design calculations and code check of for uplift;

BASE REACTIONS:
From PLS-Tower analysis of CL&P tower based on NESC/NU prescribed loads.

Load Case Shear Compression Uplift
NESC Heavy Wind 40.14 kips | 124.72 kips 66.21 kips
NESC Extreme Wind 41.22 kips 120.03 kips 92.79 kips

NESC Heavy Wind
w/ Broken Wire

43.62 kips | 129.65 kips 87.42 kips

FOUNDATION:

The foundation factor of safety (FS) was found to be within allowable limits.

Foundation Design . Proposed Result
Limit NU (;lges:?l(le)red Loadig)g
(FS)
Reinf. Conc.
Pier w/ Rock uLm 15 3.1 PASS
Anchors

Note 1: UL denotes uplift.
Note 2:  FS denotes Factor of Safely.
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Conclusions

This analysis shows that the subject utility tower is adequate to support the proposed antenna mast and
related appurtenances.

The analysis is based, in part on the information provided to this office by Northeast Utilities and T-
Mobile. If the existing conditions are different than the information in this report, Natcomm, Inc. must be
contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Carlo F. Centore, PE ,
Principal ~ Structural Engineer o
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; M New Cingular Wireless PCS, LL.C
at&t C ' n 9 u l a r 500 Enterprise Drive
Your world. Delivered. fainl 1 e By ratll” Rocky Hill, Connecticut 06067-3900
Phone: (860) 513-7636
Fax: (860) 513-7190

Steven L. Levine
Real Estate Consultant

September 1, 2009

Honorable Richard Moccia, Mayor
City of Norwalk

City Hall 125 East Avenue
Norwalk, CT 06856

Re: Notice of Exempt Modification — Existing CL&P Transmission Tower off Willruss
Street, Norwalk

Dear Mayor Moccia:

New Cingular Wireless PCS, LLC (“AT&T”) and T-Mobile Northeast L1C (“T-Mobile™)
intend to modify telecommunications antennas and associated equipment at an existing
telecommunications facility off Willruss Street in Norwalk.

The facility is owned and managed by the Connecticut Light and Power Company (“CL&P”).

A Notice of Exempt Modification has been filed with the Connecticut Siting Council as
required by Regulations of Connecticut State Agencies (“R.C.S.A.”) Section 16-50j-73. Please
accept this letter as notification to the City of Norwalk under Section 16-50j-73 of construction
which constitutes an exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2).

The attached letter fully sets forth the AT&T and T-Mobile proposal. However, if you have
any questions or require any further information on the plans for the site or the Siting Council’s
procedures, please contact Mr. Tim Burks at 860-080-0001 (AT&T), Ms. Jennifer Young
Gaudet (T-Mobile), or Mr. Derek Phelps, Executive Director of the Connecticut Siting
Council, at (860) 827-2935.

ﬁ
Steve Levine

Real Estate Consultant

Sincerely,

Enclosure
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lntroduction

The proposed loads consist of the following:

* T-MOBILE Existing to be remain);

Antennas: Three (3) RFS APX16PV-16PVL Panel antennas and six (6) TMAs mounted on
an existing PCS mast with a RAD center elevation of 114-ft above the tower base plate.
Coax Cables: Twelve (12) 1-1/4” & coax cables.

=  AT&T (Future):

Coax Cables: Six (6) 1-1/4” & and three (3) 1/2” & coax cables,

* T-MOBILE (Progosed):

Antennas: Three (3) RFS APX16DWV-1 6DWVS-C-A20 panel antennas mounted ona
proposed PCS mast with a RAD center elevation of 114-f¢ above grade level,
Coax Cables: Six (6) 1-1/4” & coax cables.

Primarv assumptions Used in the analysis

* Allowable stee| stresses are defined by AISC-ASD gt edition for design of the PCS Mast and
antenna supporting elements.

" ASCE Manual No. 72, "Design of Steel Transmission Pole Structures Second Edition”,
defines allowable steel stresses for evaluation of the CL&p utility structure.
All utility structure members are adequately protected to prevent corrosion of steel members,
All proposed antenna mounts are modeled as listed above.
All coaxial cable will be installed within the pipe mast unless specified otherwise.
Pipe mast will be properly installed and maintained.
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prepared by Natcomm, Inc,

Pipe mast and utility structure will pe in plumb condition.

Utility structure was properly installed and maintained and al| members were properly
designed, detailed, fabricated, and installed and have been properly maintained since
erection.

* Any deviation from the analyzed loading will require a new analysis for verification of
structural adequacy.
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Analysis

Structural analysis of the existing PCS Mast Structure was completed using the current version of RISA-
3D computer program licensed to Natcomm, Inc.

The proposed pipe mast is a 55’ long 12” SCH 80 pipe (dia. = 12.8") attached to the CL&P pole structure
at two locations. It was analyzed for its ability to resist loads prescribed by the TIA/EIA standard. Section
5 of this report details these gravity and lateral wind loads. NESC prescribed loads were also applied to
the mast structure in order to obtain reactions needed for analyzing the CL&P pole structure. These
loads are developed in Section 7 of this report. Load cases and combinations used in RISA-3D for
TIA/EIA loading and for NESC/NU loading are listed in report Sections 6 and 8, respectively.

An envelope solution was first made to determine maximum and minimum forces, stresses, and
deflections to confirm the selected section as adequate. Additional analyses were then made to
determine the NESC forces to be applied to the CL&P pole structure.

The RISA-3D program contains a library of all AISC shapes and corresponding section properties are
computed and applied directly within the program. The program's Steel Code Check option was also
utilized. The forces calculated in RISA-3D using NESC guidelines were then applied to the CL&P pole
using PLS-Pole. Maximum usage for the pole was calculated considering the additional forces from the
mast and associated appurtenances.

Design Basis

Our analysis was performed in accordance with ElA-222-F-1996, ASCE Manual No. 72 — “Design of Steel
Transmission Pole Structures Second Edition”, NESC C2-2007 and Northeast Utilities Design Criteria.

The CL&P pole structure, considering existing and future conductor and shield wire loading, with the
proposed antenna mast was analyzed under two conditions:
* UTILITY POLE ANALYSIS

The purpose of this analysis is to determine the adequacy of the existing utility pole to
support the proposed antenna loads. The loading and design requirements were analyzed in
accordance with the NU Design Criteria Table, NESC C2-2007 ~ Construction Grade B, and
ASCE Manual No. 72.

Load cases considered:
Load Case 1: NESC Heavy

Wind Pressure.................................. 4.0 psf
Vertical Overload Capacity Factor............. 1.50
Wind Overload Capacity Factor................ 2.50

Wire Tension Overload Capacity Factor...... 1.65

Load Case 2: NESC Extreme
Wind Speed..............ccoo.oo 110 mph

Note I: NESC C2-2007, Section25, Rule 250C: Extreme Wind Loading,
1.25 x Gust Response Factor (wind speed: 3-secong gust)
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* ANTENNA MAST ANALYSIS

The antenna mast pipe, appurtenances and connections to the utility pole were analyzed and
designed in accordance with the NU Design Criteria Table, TIA/EIA-222-F, and AISC-ASD
standards.

Load cases considered:;

Load Case 1:

Wind Speed.............cccvveivveeeieii) 85 mph @

Radial Ice Thickness................c..o..o.... .. 0"

Load Case 2;

Wind Pressure............ocoveeoiiiiieini, 75% of 85 mph wind pressure
Radial Ice Thickness.................c.coocoi0. 0.5”

Note2:  Per NU Mast Design Criteria Exception 1.

Results

* PIPE MAST

The proposed pipe mast was determined to be structural adequate.

. _ Stress Ratio
Component Design Limit (percentage of capacity) Result
12" SCH 80 Pipe : o
(diam = 12.8") Bending 71.9% PASS

= UTILITY TOWER

This analysis finds that the subject utility tower is adequate to support the proposed
antenna mast and related appurtenances. The tower stresses meet the requirements
set forth by the ASCE Manual No. 72, “Design of Steel Transmission Pole Structures
Second Edition”, for the applied NESC Heavy and Extreme load cases. The detailed
analysis results are provided in Section 9 of this report. The analysis results are
summarized as follows:

A maximum usage of 92.14% occurs in the utility tower under the NESC Heavy Broken Wire
loading condition.

TOWER SECTION:

The utility tower was found to be within allowable limits.

. Stress Ratio
Tower Section Component (percentage of capacity) Result
156XY Angle 92.14% PASS
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* FOUNDATION AND ANCHORS

The existing foundation consists of a four (4) 6-ft x 6-ft tapering to 3-ft x 3-ft x 9-ft-6-in
long reinforced concrete piers with 11-ft x 11-ft x 3-ft thick pads. The base of the tower is
connected to the foundation by means of one (1) anchor stub per leg.

Review of the foundation and anchor design consisted of verification of applied loads
obtained from the tower design calculations and code check of for uplift:

BASE REACTIONS:
From PLS-Tower analysis of CL&P tower based on NESC/NU prescribed loads.

Load Case Shear Compression Uplift
NESC Heavy Wind 40.14 kips_| 124.72 kips 66.21 kips
NESC Extreme Wind 41.22 kips | 120.03 kips 92.79 kips

NESC Heavy Wind . . .
w/ Broken Wire 43.62 kips | 129.65 kips 87.42 Kips

FOUNDATION:

The foundation factor of safety (FS) was found to be within allowable [imits.

Foundation Design . Proposed Resuit
Limit NU (';g‘;"(‘z')'ed Loading
(FS)
Reinf. Conc.
Pier w/ Rock uL® 15 3.1 PASS
Anchors

Note 1: UL denotes uplift.
Note 2:  FS denotes Factor of Safety.
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Conclusions

This analysis shows that the subject utility tower is adeguate to support the proposed antenna mast and
related appurtenances.

The analysis is based, in part on the information provided to this office by Northeast Utilities and T-
Mobile. If the existing conditions are different than the information in this report, Natcomm, Inc. must be
contacted for resolution of any potential issues,

Please feel free to calf with any questions or comments.

ALt
o
.\

. La%Y
I FTTITe

Carlo F. Cedtore, PE
Principal ~ Structural Engineer .

REPORT SECTION 1-5



Natcomm, Inc.

Structural Analysis — T-Mobile: CT11356-Rt. 123
CL&P Structure No. 11 02

Norwalk, CT

Revision 1 ~ July 9, 2009

STANDARD CONDITIONS FO

R
PROFESS/ONAL ENGINEERING

FU
S

EXISTING STRUCTURES

All engineering services are performed on the basis that the information used is current and correct. This
information may consist of, but is not necessarily limited to:

Information supplied by the client regarding the structure itself, its foundations, the soil conditions, the
antenna and feed line loading on the structure and its components, or other relevant information.

Information from the field and/or drawings in the possession of Natcomm, Inc. or generated by field
inspections or measurements of the structure.

Itis the responsibility of the client to ensure that the information provided to Natcomm, Inc. and used
in the performance of our engineering services is correct and complete. In the absence of information
to the contrary, we assume that all structures were constructed in accordance with the drawings and
Specifications and are in an un-corroded condition and have not deteriorated. Itis therefore assumed
that its capacity has not significantly changed from the “as new” condition.

CONDITIONS & SOFTWARE SECTION 2-1
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GENERAL DESCRIPTION OF STRUCTURAL

ANALYSIS PROGRAM~RISA-3D

RISA-3D Structural Analysis Program is an integrated structural analysis and design software package for
buildings, bridges, tower structures, etc.

Modeling Features:

Comprehensive CAD-like graphic drawing/editing capabilities that let you draw, modify and
load elements as well as snap, move, rotate, copy, mirror, scale, split, merge, mesh, delete,
apply, etc.

Versatile drawing grids (orthagonal, radial, skewed)

Universal snaps and object snaps allow drawing without grids

Versatile general truss generator

Powerful graphic select/unselect tools including box, line, polygon, invert, criteria,
spreadsheet selection, with locking

Saved selections to quickly recall desired selections

Modification tools that modify single items or entire selections

Real spreadsheets with cut, paste, fill, math, sort, find, etc.

Dynamic synchronization between spreadsheets and views so you can edit or view any data
in the plotted views or in the spreadsheets

Simultaneous view of multiple spreadsheets

Constant in-stream error checking and data validation

Unlimited undo/redo capability

Generation templates for grids, disks, cylinders, cones, arcs, trusses, tanks, hydrostatic
loads, etc.

Support for all units systems & conversions at any time

Automatic interaction with RISASection libraries

Import DXF, RISA-2D, STAAD and ProSteel 3D files

Export DXF, SDNF and ProSteel 3D files

Analysis Features:

Static analysis and P-Delta effects

Multiple simultaneous dynamic and response spectra analysis using Gupta, CQC or SRSS
mode combinations

Automatic inclusion of mass offset (5% or user defined) for dynamic analysis

Physical member modeling that does not require members to be broken up at intermediate
joints

State of the art 3 or 4 node plate/shell elements

High-end automatic mesh generation — draw a polygon with any number of sides to create a
mesh of well-formed quadrilateral (NOT triangular) elements.

Accurate analysis of tapered wide flanges - web, top and bottom flanges may all taper
independently

Automatic rigid diaphragm modeling

Area loads with one-way or two-way distributions

Multiple simultaneous moving loads with standard AASHTO loads and custom moving loads
for bridges, cranes, etc.

Torsional warping calculations for stiffness, stress and design

Automatic Top of Member offset modeling

Member end releases & rigid end offsets

Joint master-slave assignments

Joints detachable from diaphragms

Enforced joint displacements

1-Way members, for tension only bracing, slipping, etc.

CONDITIONS & SOFTWARE SECTION 2-2
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1-Way springs, for modeling soils and other effects

Euler members that take compression up to their buckling load, then turn off.

Stress calculations on any arbitrary shape

Inactive members, plates, and diaphragms allows you to quickly remove parts of structures
from consideration

= Story drift calculations provide relative drift and ratio to height

» Automatic self-weight calculations for members and plates

* Automatic subgrade soil spring generator

Graphics Features:

Unlimited simultaneous model view windows

Extraordinary “true to scale” rendering, even when drawing
High-speed redraw algorithm for instant refreshing
Dynamic scrolling stops right where you want

Plot & print virtually everything with color coding & labeling
Rotate, zoom, pan, scroll and snap views

Saved views to quickly restore frequent or desired views
Full render or wire-frame animations of deflected model and dynamic mode shapes with
frame and speed control

* Animation of moving loads with speed control

* High quality customizable graphics printing

Design Features:

= Designs concrete, hot rolled steel, cold formed steel and wood

= ACI 1999/2002, BS 8110-97, CSA A23.3-94, 1S456:2000,EC 2-1992 with consistent bar sizes

through adjacent spans

Exact integration of concrete stress distributions using parabolic or rectangular stress blocks

Concrete beam detailing (Rectangular, T and L)

Concrete column interaction diagrams

Steel Design Codes: AISC ASD 9th, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-S16.1-

1994 & 2004, BS 5950-1-2000, IS 800-1984, Euro 3-1993 including local shape databases

= AISI 1999 cold formed steel design

= NDS 1991/1997/2001 wood design, including Structural Composite Lumber, multi-ply, full
sawn

* Automatic spectra generation for UBC 1997, IBC 2000/2003

= Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, ACI

* Unbraced lengths for physical members that recognize connecting elements and full lengths
of members

» Automatic approximation of K factors

* Tapered wide flange design with either ASD or LRFD codes

* Optimization of member sizes for all materials and all design codes, controlled by standard or

user-defined lists of available sizes and criteria such as maximum depths

Automatic calculation of custom shape properties

Steel Shapes: AISC, HSS, CAN, ARBED, British, Euro, Indian, Chilean

Light Gage Shapes: AlSI, SSMA, Dale / Incor, Dietrich, Marino\WARE

Wood Shapes: Complete NDS species/grade database

Full seamless integration with RISAFoot (Ver 2 or better) for advanced footing design and

detailing

= Plate force summation tool

CONDITIONS & SOFTWARE SECTION 2-3
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Results Features:
S=sUlls Features:

CONDITIONS & SOFTWARE

Graphic presentation of color-coded resuylts and plotted designs

Color contours of plate stresseg and forces with Quadratic Smoothing, the contours may also
be animated

Spreadsheet results with sorting and filtering of: reactions, member & joint deflections, beam
& plate forces/stresses, optimized sizes, code designs, congcrete reinforcing, material
takeoffs, frequencies and mode shapes

Standard and user-defined reports

Graphic member detail reports with force/stress/deﬂection diagrams and detailed design
calculations and expanded diagrams that display magnitudes at any dialed location

Saved solutions quickly restore analysis and design results.

SECTION 2-4
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~PLS-TOWER

PLS-TOWER is a Microsoft Windows program for the analysis and design of steel latticed towers
used in electric power lines or communication facilities. Both self-supporting and guyed towers
can be modeled. The program performs design checks of structures under user specified loads.
For electric power structures it can also calculate maximum allowable wind and weight spans and
interaction diagrams between different ratios of allowable wind and weight spans.

Modeling Features:

Powerful graphics module (stress usages shown in different colors)

Graphical selection of joints and members allows graphical editing and checking
Towers can be shown as lines, wire frames or can be rendered as 3-d polygon surfaces
Can extract geometry and connectivity information from a DXF CAD drawing

CAD design drawings, title blocks, drawing borders or photos can be tied to structure model
XML based post processor interface

Steel Detailing Neutral File (SDNF) export to link with detailing packages

Can link directly to line design program PLS-CADD

Automatic generation of structure files for PLS-CADD

Databases of steel angles, rounds, bolts, guys, etc.

Automatic generation of joints and members by symmetries and interpolations
Automated mast generation (quickly builds model for towers that have regular repeating
sections) via graphical copy/paste

Steel angles and rounds modeled either as truss, beam or tension-only elements

* Guys are easily handled (can be modeled as exact cable elements)

Analysis Features:

*  Automatic handiing of tension-only members
* Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, etc.)
* Automatic calculation of tower dead, ice, and wind loads as well as drag coefficients
according to:
* ASCE 74-1991
NESC 2002
NESC 2007
IEC 60826:2003
EN50341-1:2001 (CENELEC)
EN50341-3-9:2001 (UK NNA)
EN50341-3-17:2001 (Portugal NNA)
ESAA C(b)1-2003 (Australia)
TPNZ (New Zealand)
REE (Spain)
EIA/TIA 222-F
ANSIITIA 222-G
CSA 837-01
Automated microwave antenna loading as per EIA/TIA 222-F and ANSI/TIA 222-G
Minimization of problems caused by unstable joints and mechanisms
Automatic bandwidth minimization and ability to solve large problems
Design checks according to (other standards can be added easily):
* ASCE Standard 10-90

CONDITIONS & SOFTWARE SECTION 2-5
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AS 3995 (Australian Standard 3995)
BS 8100 (British Standard 8100)

EN50341-1 (CENELEC, both empirical and analytical methods are available)
ECCS 1985

NGT-ECCs

PN-90/B-03200

EIA/TIA 220.F

ANSIITIA 222-G

C8A $37-01

EDF/RTE Resal

IS 802 (India Standard 802)

Results Features:
2=oUlS Features:

* Design Summaries printed for each group of members

* Easyto interpret text, Spreadsheet and graphics design Summaries

* Automatic determination of allowable wind ang weight spans

* Automatic determination of interaction diagrams between allowable wind and weight spans

Capability to b
Automated opt

atch run multiple tower configurations ang consolidate the resuits
imum angle member size selection and bolt quantity determination

Tool for interactive angle member sizing and bolt quantity determination

CONDITIONS & SOFTWARE

SECTION 2-6
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Criteria for Design of PCS Facilities On or
Extendinq Above Meta] Electric Transmission
Towers & Analysis of Transmission Towers
Supporting PCS Masts @

/ntroduction

This criteria is the result from an evaluation of the methods and loadings specified by the separate
standards, which are used in designing telecommunications towers and electric transmission towers. That

aluation is detailed elsewhere, but in summary; the methods and loadings are significantly different.
This criteria specifies the manner in which the appropriate standard is uysed to design PCS facilities
including masts and brackets (hereafter referred to as ‘masts”), and to evaluate the electric transmission
towers to support PCS masts. The intent is to achieve an equivalent level of safety and security under the
extreme design conditions expected in Connecticut and Massachusetts.

ANSI Standard TIA/EIA-222 covering the design of telecommunications structures specifies g working
strength/allowable stress design approach. This approach applies the loads from extreme weather
loading conditions, and designs the structure so0 that it does not exceed some defined percentage of
failure strength (allowable stress).

ANSI Standard C2-2002 (National Electrical Safety Code) covering the design of electric transmission
metal structures is based upon an ultimate strength/yield stress design approach. This approach applies
a multiplier (overload capacity factor) to the Joads possible from extreme weather loading conditions, and
designs the structure so that it does not exceed its ultimate strength (yield stress).

Each standard defines the detaiis of how loads are to be calculated differently. Most of the NU effort in
“unifying” both codes was to establish what Jevel of strength each approach would provide, and then

increasing the appropriate elements of each to achieve a similar level of security under extreme weather
loadings.

Two extreme weather conditions are considered. The first is an extreme wind condition (hurricane) based
upon a 50-year recurrence (2% annual probability). The second is @ winter condition combining wind and
ice loadings.

] Note 1: Prepared from documentation provided from Northeast Utilities.

DESIGN CRITERIA SECTION 3-1
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Revision 1 ~ July 9, 2009

PCS Mast

The PCS facility (mast, external cableftrays, including the initial and any planned future support platforms,
antennas, etc. extending the full height above the top level of the electric transmission structure) shall be
designed in accordance with the provisions of TIA/EIA Standard 222 with two exceptions:

1. An 85 mph extreme wind speed shall be used for locations in all counties throughout the NU
system.

2. The stress increase of TIA Section 3.1.1.1 is disallowed. The combined wind and ice
condition shall consider %4’ radial ice in combination with the wind load (0.75 Wi) as specified
in TIA section 2.3.16.

ELECTRIC TRANSMISSION TOWER

The electric transmission tower shall be analyzed using vield stress theory in accordance with the
attached table titled “NU Design Criteria”. This specifies uniform loadings (different from the TIA loadings)
on the each of the following components of the installed facility:

* PCS mast for its total height above ground level, including the initial and planned future
support platforms, antennas, etc. above the top of an electric transmission structure.

* Conductors are related devices and hardware.

* Electric transmission structure. The loads from the PCS facility and from the electric
conductors shall be applied to the structure at conductor and PCS mast attachment
points, where those load transfer to the tower.

The uniform loadings and factors specified for the above components in the table are based upon the
National Electrical Safety Code 2002 Edition Extreme Wind (Rule 250C) and Combined Ice and Wind
(Rule 250B-Heavy) Loadings. These provide equivalent loadings compared to TIA and its loads and
factors with the exceptions noted above. (Note that the NESC does not require the projected wind

In the event that the electric transmission tower is not sufficient to support the additional loadings of the
PCS mast, reinforcement will be necessary to upgrade the strength of the overstressed members.

DESIGN CRITERIA SECTION 3-2
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Page 1 of 1

Northeast Utilities/ Western Massachusetts Electric Co.
Transmission Structure Shape factor Criteria Supporting PCS
Antennas (Issued April 12, 2007)

The shape factor Multiplier.
* Flat member Cd = 1.6:

¢ Round Member Cd=1.3

Where the coax cables are mounted along side of the pole structure the shape
factor multiplier shall be as follows:

¢ Coax cables attached on outside periphery of the pole in one layer Cd=1.45
to the pole and the coax.

* Coax cables mounted on stand off,

use Cd=1.6 for coax cables and Cd=1.3
for pole

Mohsen Sahirad, P.E.
Transmission Civil Engineer



.%\\\“““\

Northeast

& 1 Nortl
%j\@ Utilities System

Page of
NI AT&T Norwalk, CT-5046 Spec. Number Sheet of
Description: Computed by Date 7/21/08
Checked by Date
INPUT DATA TOWERID: | 1102 |
Structure Height (ft) :
Wind Zone : Central CT (green) Wind Speed : 110 mph

Tower Type : O Suspension

Extreme Wind Model : PCS Addition

@ Strain
Shield Wire Properties:
BACK AHEAD
NAME = 0.438 COMP 0.438 COMP
DESCRIPTION = 0.438 0.438
STRANDING = 9/3 Cu/Cal Brz 9/3 Cul/Cal Brz
DIAMETER = 0.438 in 0.438 in
WEIGHT = 0.408 Ib/ft 0.408 Ib/ft
Conductor Properties:
BACK AHEAD
NAME = TERN TERN
Number of Number of
Conductors 1 795.000 795.000 1 Conductors per
per phase 45/7 ACSR 45/7 ACSR phase
DIAMETER = 1.063 in 1.063 in
WEIGHT = 0.895 Ib/ft 0.895 Ib/ft

Insulator Weight = Ibs

Horizontal Line Tensions:

BACK AHEAD
Shield Conductor Shield Conductor
NESC HEAVY = 3,800 7,000 3,800 7,000
EXTREME WIND = 3,140 7,568 3,140 7,568
"LONG. WIND = na na na na
250D COMBINED = na na na na
NESC W/O OLF = na na na na
60 DEG F NO WIND = 1,412 2,734 1,412 2,734
Line Geometry:
SUM
LINE ANGLE (deg) = BACK: 13 AHEAD: 13 26
WIND SPAN (ft) = BACK: 409 AHEAD: 409 818
WEIGHT SPAN (ft) = BACK: 415 AHEAD: 415 830 J

Broken Wire Side = AHEAD SPAN

K\Engineening\Transmission EngineerinngRANS!Design Templates\Wire | oading\Transmission Wire Loading Workshest (OTRM 160).xls

Last Modified 05/28/08
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Job: AT&T Norwalk, CT-504¢ Spec. Number Sheet of

Description: Computed by Date 7121108
Checked by Date
WIRE LOADING AT ATTACHMENTS TOWER ID: -m_

Broken Wire Span = [AHEAD SPAN
Type of Insulator Attachmen = m
1. NESC RULE 250B Heay Loading:
T =493 Heavy Loading:

INTACT CONDITION BROKEN WIRE CONDITION

Horizontal Longitudinal Vertical Horizontal Longitudinal Vertical
Shield Wire = 3,810 b 01lb 1,234 Ip 1,905 Ib 6,108 Ib 617 Ib
Conductor = 6,618 Ib 0 Ib 2,924 |p 3,309 Ib 11,252 {h 1,462 Ib
2. NESC RULE 250C Transverse Extreme Wind Loading:

Horizontal Longitudinal Vertica)
Shield Wire = | 0lb 3391h
Conductor = 5,486 Ib Olb 1,143 I

Shield Wirg =
Conductor =

Wind Span =
Weight Span =
Total Angle =

818 ft
830 ft
26 degrees

Shield Wire =
Conductor =

3. NESC RULF 250B w/o OLF's
TRtk 200B wio OLF's

Shield Wire =
Conductor =

6. 60 Deg. F, No Wind

Shield Wire =
Conductor =

7. Construction
£20nslruction

Shield Wire =
Conducior =

K’\Engineering\Transmission Engineeﬂng\TRANSlDesign Templates\Wire Laading\Transmiss:on Wire Loading Worksheel (OTRM 160) x/Is Last Modified 05/28/08
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Job: AT&T Norwalk, CT-5046 Spec. Number Sheet
Description: Computed by Date 7121108
Checked by Date
INPUT DATA TOWER ID: | 1102
Structure Height (ft) :
Wind Zone : Central CT (green) Wind Speed : 110 mph

Tower Type : O suspension

Extreme Wind Model ;: PCS Addition

@ Strain
Shield Wire Properties:
BACK AHEAD
NAME = OPGW-120 + OPGW-120"~
DESCRIPTION = 6-Groove 6-Groove
STRANDING = 10/9 FOCAS 10/9 FOCAS
DIAMETER = 0.738 in 0.738 in
WEIGHT = 0.518 Ib/ft 0.518 Ib/ft
Conductor Properties:
BACK AHEAD
NAME = NONE NONE
Number of - ~ Number of
Conductors 1 1 Conductors per
per phase - - - - phase
DIAMETER = 0.000 in 0.000 in
WEIGHT = 0.000 Ib/ft 0.000 Ib/ft

Insulator Weight = Ibs

Horizontal Line Tensions:

Broken Wire Side = AHEAD SPAN

BACK AHEAD
Shield Conductor Shield Conductor

NESC HEAVY = 6,000+ na 6,000~ na

EXTREME WIND = 7,760V na 7,760 na

LONG. WIND = na na na na

250D COMBINED = na na na na

NESC W/O OLF = na na na na

60 DEG F NO WIND = 2,076 - na 2,076 7 na

Line Geometry:
SUM

LINE ANGLE (deg) = BACK: 13 AHEAD: 13 26
WIND SPAN (ft) = |- BACK: 409 AHEAD: 409 818
WEIGHT SPAN (ft) = BACK: 415 AHEAD: 415 830

ing\TRANS\Design Templates\Wire Loading\iransmussion Wire Loading Worksheet (OTRM 160).xis

Last Modified 05/28/08



e ¢ Northeast
'/77//}]\\\\ Uilities System Page
Job ; AT&T Norwalk, CT-5046 Spec. Number Sheet
Description; Computed hy Date 712108
Checked by Date
WIRE LOADING AT ATTACHMENTS TOWER ID: | 1102
Wind Span = 818 ft Broken Wire Span = @EAD SPAN
Weight Span = 830 ft Type of Insulator Attachment = |[STRAIN
Total Angle = 26 degrees

1. NESC RULE 250B Heavy | oading:

INTACT CONDITION BROKEN WIRE CONDITION
Horizontal Longitudinal  Vertical Horizontal Longitudinal ~ Vertical
Shield Wire = | 5,652 |p 0lb 1,603 b 2,826 Ib 9,645 Ib 802 Ib
Conductor = | #VALUE!  #VALUEI 987 1b | #VALUE! | #VALUE! 494 Ib

2. NESC RULE 250C Transverse Extreme Wind Loading:

_ Horizontal Longitudinal ~ Vertical
Shield Wire = | 4,939 |b Olb 430 1b
Conductor = | #VALUE!  #VALUE! 4001b |

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUE!I 430 Ib
Conductor = | #VALUE! | #VALUE! 400 Ib
4. NESC RULE 250D Extreme lce & Wind Loading:
_ Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUE] 2224 b
Conductor = | #VALUE! | #VALUEI 1,432 Ib
5. NESC RULE 250B wio OLF's
_ Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUEI 1,069 Ib
Conductor = | #VALUE! | #VALUE! 658 Ib
6. 60 Deg. F, No Wind
Horizontal Longitudinal ~ Vertical
Shield Wire = 937 Ib Olb 430 Ib
Conductor = | #VALUE! | #VALUE 400 Ib
7. Construction
Horizontal Longitudinal  Vertical
Shield Wire = 1,405 Ib 0lb 645 Ib
Conductor = | #VALUE! | #VALUEI 6001 |

MTE: All loads include required overload factors (OLF's). j

KAEngi ion Engi

ing\T7 ing\TRANS\Design Templates\Wire Loading\Transmission Wire Loading Worksheet (OTRM 160).x/s Last Modified 05/28/08



————

1

3) RFS APX16DWV—
(3) RFS APX16PV—16Py| (3) 16DWVS—A20

PANEL ANTENNA AND (6) PANEL ANTENNAS

POWERWAVE | GP214 TMAS
\
|

¢ T-MOBILE ANTENNAS
EL. £114'-0" AGL

(3) POWERWAVE 7770
PANEL ANTENNAS AND (6)
POWERWAVE LGP214 Tuad

¢ T-MOBILE ANTEN;AS\\ |
e EL. +114—0" AQL H”]

UNIVERSAL SNAP—IN BRACKET FOR
ANGLE LEG, VALMONT—MICROFLECT

(P/N B2249). w/ VALMONT 3 !
SNAP—IN HANGER (P/N B1562) |

s w H!' TOP EXISTING NU TOWER
@ 4'-0" o.c. IC X i a —
o.c. VERTICAL MA A 940" AL

\ ¢_TOP CONNECTION
IS EL $83-6" AGL

& AT&T ANTENNAS
EL. +£104-0" AGL

il

~—————— PROPOSED 12” DIA.

13 SCH.80 PIPE MAST
\

N ¢ BoTrOM CONNECTION
FL. £62°—0" AGL

TOWER LEG

' COAX MOUNTING PL AN
W NOT TO SCALE

(12) 1-1/4" DIA. COAX CABLES
MOUNTED 10 PROPOSED PipE

MAST @ 4'-0” o.c. VERTICAL MAX.
w/ VALMONT SNAP—IN HANGER ~—— PROPOSED (6) 1—1/4"
(P/N B1562), MONOPOLE i

TRANSMISSION LINE BRACKET (P/N

B3254), STAINLESS STEEL

BANDING (P/N B1769) AND

DIA. COAX CABLES
BUCKLES (P/N B1770) / |
| |
Q / \‘f \ 11
)

MOUNTED ON TOWER LEG
r \
h | &7
PROPOSED MAST / \ . TOWER PLAN
w SCALE: NOT T0 SCALE
NORTHEAST ELEVATION .

SCALE: NOT TO SCALE

EXISTING (6) T—=1/4"
DIA. COAX CABLES
MOUNTED ON TOWER LEG

} fN}gTCOMM

p: 203.488.0580 f: 203.488.8587
w: nat-eng.com e: infoOnat—eng.com
63-2 N. Branford Rd, Branford, CT 06405 ¥

PROJECT NO: 08174.CO5

DRAWN BY: TIL
CHECKED BY: CFC
SCALE: AS NOTED

NORWALK RT.123
NU STRUCTURE #1102

TOWER & MAST
ELEVATION

EL-1

7/09/09  |ISSUED FOR REVIEW

10 WILLRUSS STREET
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Developinent t_)f Design Heights, Exposure Coefﬁclents
R T -and Velocity Pressures Per TIAEIA

“Wind Speeds

Basic Wind Speed, V
Basic Wingd Speed with Ice, v

He’ights'abbvéigroundflével, z

Mast, z, .

Antenna, z,
Antenna2, Zant2
TMA, zy
Mount, z,
Mount2 z .,

Coax Cable, Zs0ax

L Exposure Coefficients, kz

Mast, kz

mast

Antenna, Kzt

Antenna2, kz,n0

T™A, kz,,..

Mount, kz,.

Mount2, Kz 2

Coax Cable, kz

coax

EIA-TIA Load Calculations‘xmcd.xmcd

Rev. 1: 7/7/09

Load Analysis of
CL&P Tower #1102

Norwalk, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 08174-cO 5

V:=85 mph
V=74 mph

Zmast=90.0  ft
Zont= 1040 f
Zantz == 114.0 ft
ZTpMa= 1040 f
Zont=1040  f
Zontp = 1140 f

Zooax =900  ft

(per TIA/EIA-222-F Section 2.3.3)

roposed PCS Mast on

(per NU Mast Design Criteria Exception 1)
(per TIA/EIA-222-F Section 2.3.16)
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Velocity Pressure without ice; qz

Mast, 9Zpast

Antenna, 2,0t
Antenna2, Zani0
T™A, gz,
Mount, AZn
Mount2, o

Coax Cable, 9Zc0ax
Velocity Pressure with; ice, qzICE
Mast, QzICE, o
Antenna, qzICE,
Antenna2, qzICE,,,
TMA, qzICE,
Mount, qzICE,,
Mount2 QZICE 10
Coax Cable, QzICE,.,
~ TIAIEIA Common Factors:
Gust Response Factor =
Gust Response Factor Multiplier =
Radial Ice Thickness =

Radial Ice Density =

EIA-TIA Load Calculations.xmcd.xmcd

Load Analysis of Proposed PC
CL&P Tower #1102

Norwalk, CT

Prepared by: TJ.L. Checked by:C.F.C.
CO.5

Job No. 08174-

(per TIA/EIA-222.F Section 2.3.3)

2
Fmast = 0.00256-Kz,, . .V* - 24 636

Wang = 0.00256. Kz, v - 25 675
2
Fantz = 0.00256.Kz,»-V* - 26 357
2
92rma = 0.00256.Kz 114V = 25 675
2
92mnt = 0.00256 Kz, .v* = 25 675
2
Pmntz = 0.00256.Kz,, v - 26 357
2
Fooax = 0.00256.Kz, .V - 24 635
(per TIA/EIA-222-F Section 2.3.3)
2
FICEmast = 0.00256 Kz, V.2 15 672
2
92ICEant = 0.00256 Kz, v/ 2 - 19,46
2
¥ICEanta = 0.00256. Kz, V.2~ 19.977
2
PICETMA = 0.00256.Kz2 15 V2 19,45
2
¥ICEmnt = 0.00256 Kz, V2 - 19 46
2
FICEmnty = 0.00256. K2, 1 vi2 _ 19 977

2
9ICE coay = 0.00256.2, . V.2 - 1567

Gy :=1.69 (per TIA/EIA-222.F Section 2.3.4)
m:=1.25 (per TIAJEIA-222-F Section 2.3.4.4)
Ir:=0.50 in (per TIAJEIA-222-F Section 2.3.1)
Id = 56.00 pcf

Page 5-2

S Mast on
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Development of Wind & Ice Load on PCS Mast

ECS Mast Data;
Mast Shape =

Mast Diameter =
Mast Length =

Mast Thickness =
Mast Aspect Ratio =
Mast Force Coefficient =

Velocity Coefficient =
Structure Force Coefficient =

Wind Load: (without ice)

Assumes Mast is Shielded by Coax Cable
Antennas and TMAs Top 32' of Mast

Mast Projected Surface Area =
Total Mast Wing Force =

o Wind Load (with'ice)

Assumes Mast js Shielded by Coax Cable
Antennas and TMAs Top 32" of Mast

Mast Projected Surface Area w/ lce =

Total Mast Wind Force wf Ice =

Gravity Loads (without ice)
Weight of the mast =
Gravity Loads (ice only)

Ice Area per Linear Foot =

Weight of Ice on Mast =

EIA-TIA Load Calculations.xmcd.xmcd

Rev. 1: 7/7/09

Load Anal
CL&P Tower #1102

Norwalk, CT

ysis of Proposed PCS Mast on

Prepared by: TJ.L. Checked by: C.F.C.

Job No. 08174-co 5

(per TIA/EIA-222-F-1 996 Criteria)

Round

Dmast =12.8 in (Pipe 12" SCH. 80)

Lmast = 55 ft
tmast = 0.5 in
120
mast
Armast = b= 51.6
mast
Camast =12 (per TIA/EIA-222-F Taple 3)
D

g mast
C:= (‘\.f" Kz ast -V-———1~2— - =104.639
Crmast = 0.59 (per TIA/EIA-222-F Table 1 for round poie)

(per TIA/EIA-220.F .1 996 Section 2.3.2)

D
mast
Amast = - 1—2—7 =1.067

qZmast'GH'CFmast'Camast'Amast =31
(per TIA/EIA-222-F-1996 Section 2.3.2)

(Dmast+ 2.0

AlCEast= - ! _ 445
mast 12

qZ'CEmast'GH'CFmast'C""mast"A"CEmast =26

Self Weight {Computed internally by Risa-3D)

n

, 2 2
Alast = 4'[(Dmast +Ir2)%p ] =209

Ai
mast
w = |ld- =8
ICEmast 144

Page 5-3

sq ft/ft

plf BLCS5
sq ft/ft

pif BLC 4
pif BLC 1
sqin

pif BLC 3
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Rev. 1: 7/7/09

Load Analysis of Proposed PCS Mast on
CL&P Tower #1102

Norwalk, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08174-CO.5

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model =
Antenna Shape =
Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =
Antenna Aspect Ratio =
Antenna Force Coefficient =

- Wind Lead (without ice]

Assumes Maxihum Possible Wind Pressure on Antennas
Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna Wind Force =

-7 Wind Load (with.ice)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna w/ Ice =
Antenna Projected Surface Area w/ Ice =

Total Antenna Wind Force w/ Ice =

“Gravity Load (without ice)

Weight of All Antennas =

" Gravity Load{ice-only):

Volume of Each Antenna =

Volume of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of ice on All Antennas =

EIA-TIA Load Calculations.xmed.xmcd

(per TIA/EIA-222-F-1996 Criteria)
(AT&T @ 104"

Powerwave 7770

Flat

Lant="55 in ) 1

Wone:= 11 in |

Tant=5 in

WTant =35 Ibs |
i

Nant:=3 ‘

M= ™ =50

ant
Cagp = 1.4 (per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

LantW
ant’ " ant

SAjpi= — o =42 sf

Pant= 144

Aant= SAgnNant = 12.6 sf

Fant = 9Zant G CagnAgnt = 766 lbs BLCS

(per TIAEIA-222-F-1996 Section 2.3.2)

(Lam+ 1).(w§£ﬂ T,)

SAicEant= — — 144 =47 sf

AicEant = SACEant Nant = 14 sf

Fignt = qZ'CEant'GH'Caant'AICEant = 645 Ibs BLC 4
WTantNant = 105 lbs  BLC2
Vant= LantWant Tant = 3025 cuin

Vice = (Lant + 1)(Want + D{Tant + 1) = Vgt = 1007 cuin

w = Vice Id= 33 Ibs

ICEant = 1728 "
Wicgant Nant = 98 lbs  BLC3

Page 5-4
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Development of Wind & ice Load on Antennas’

Antenna Data:
Ziienna Data:
Antenna Mode| =

Rev. 1: 7/7/09

Antenna Shape =
Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =
Antenna Aspect Ratio =
Antenna Force Coefficient =

- Wind Load (without ice)

Assumes Maximum Possible Wing Pressure on Antennas
Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna Wind Force =

: "WlndﬁLoéid-(with‘ic‘e)'

Assumes Maximum Possible Wing Pressure on Antennas
Surface Area for One Antenna w/ lce =
Antenna Projected Surface Area w/ ice =
Total Antenna Wind Force w/ Ice =
+Gravity Load (without icej’
Weight of Alf Antennas =

Gravity Load (ice’ oniy)

Volume of Each Antenna =

Volume of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmcd.xmcd

CL&P Tower #1 102
Norwalk, CT

Prepared by: T.J.L. Checked by: C.F.C.
5

Job No. 08174-cO.

{per TIA/EIA-222-F_1 996 Criteria)
(T-Mobile @ 114)

RFS APX16DWV-1 6DWVS-C-A20
Flat

Lant2:=55.9  in

Want2 =133 in

Tant2 =315  in

WTantZ =407 lbs

Load Analysis of Proposed P

CS Mast on

Nantp = 3
Manizi= 22 4
antz
Caant2 =14 (per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)
L R
ant2ant2
S P W
Aant2 144
Aantg = SAantZ'Nant2 =155

Fant2 = qzantZ'GH'CaantZAantZ = 966

(per TIA/EIA-222-F-1996 Section 2.3.2)

L 1) (w 1
SAGEang = (tariz + 1)4(4 a2 + 1) 57

AlCEantz = SAICEant2 Nano = 17

Flantp = qZ'CEantZ'GH'CaantZ'AICEantZ = 801
WTantZ'NantZ =122

Vant = LantZ'Want2‘Tant2 =2342

Vice = (Langz + 1) (Wangg + 1) (Tantz + 1) = Vangz = 1035
V.
Ice
Wickantz = 170g1d=34

WicEantoNantp = 101

Page 5-5

sf

sf

Ibs BLC 5

sf

sf

Ibs BlLC 4

bbs  BLC2

cuin

cuin

Ibs

Ibs  BLC3
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- Development of Wind. & lce Load on TMA's

TMA Data:

TMA Model =
TMA Shape =
TMA Height =
TMA Width =
TMA Thickness =
TMA Weight =

Number of TMA's =
TMA Aspect Ratio =
TMA Force Coefficient =

+'Wind Load: (without Ice)

Assumes Maximum Possible Wind Pressure on TMA's
Surface Area for One TMA =

TMA Projected Surface Area =

Total TMA Wind Force =

‘Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on TMA's
Surface Area for One TMA w/ lce =

TMA Projected Surface Area w/ lce =

Total TMA Wind Force w/ lce =

- Gravity Load (withou ice):
Weight of All TMA's =
 Gravity Load (with ice)’

Volume of Each TMA =

Volume of Ice on Each TMA =

Weight of Ice on Each TMA =

Weight of Ice on All TMA's

EIA-TIA Load Calculations.xmcd.xmcd

Rev. 1: 7/7/09

Load Analysis of Proposed PCS Mast on

CL&P Tower #1102
Norwalk, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 08174-C0 5

]

(per TIAEIA-222-F-1996 Criteria)
(AT&T @ 104)

Powerwave LGP214

Flat /)

L =92 in -~ |
TMA* \ 7 i
‘ . \/\L/»;;\\\\\ i

Wrpa = 14.4 in ‘ Q

TIMA=26  in /\(ﬁ) -
WTtpai= 141 Ibs ™~
Nrma =6
Arrma = V’;'T’M’A =
™A
Cappp =14 (per TIA/EIA-222-F Table 3)

(per TIAEIA-222-F-1996 Section 2.3.2)

SA : LTMA.WTMA 0.9 sf
TMA= " g =0

ATMA = SATMANTMA =55 sf

(per TIA/EIA-222-F-1996 Section 2.3.2)

(LTMA+1)'(WTMA+ 1) .
SAlCETMAZZ T — = :124** =t =11 S
AICETMA = SAICETMA NTpa = 6.5 sf
VTMA = LTMA WA Trwa = 344 cuin
Vice = (LTma + 1)(Wrpa + ) Trma + 1) -Vima=221  cuin

V.

ice
w =-o—d=7 Ibs
ICETMA 1728

Page 5-6
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Development of Wind & lce Load on Antenna Mourits

Mount Data:

Mount Type:

Mount Shape =

Pipe Mount Length =

2 inch Pipe Mount Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =

Tri Sector Adapter Mount Weight =

Mount Aspect Ratio =

Mount Force Coefficient =

‘Wind Load (withoiit ice)

Assumes Mount js Shielded by Antenna
Mount Projected Surface Area =

Total Mount Wind Force =

L Wind Load {with'ice) -

Assumes Mount is Shielded by Antenna
Mount Projected Surface Area w/ Ice =
Total Mount Wind Force =

" Gravity Loads (without ice)

Weight Each Pipe Mount =

Weight of All Mounts =

Volume of Each Pipe =

Volume of Ice on Each Pipe =

Weight of ice each mount (incl, hardware) =

Weight of Ice on All Mounts =

EIA-TIA Load Calculations.xmcd.xmcd

Rev. 1: 7/7/09

Norwalk, CT

Prepared by: T.J.L.

Job No. 08174-Co0.

(per TIAEIA-222-F-1998 Criteria)

(AT&T @ 104')

7N
Microflect Tri-Sector Adapter i \'
Mountw/ 3 Pipes &/
Round f
Lnt = 66 in ”/ /

Wiint i= 3.66 pif ‘x

Load Analysis of Pro
CL&P Tower #1102

posed PCS Mast on

Checked by: C.F.C.
5

(per TIA/EIA-222-F Table 3)

Dint = 2.375 in /f%\\
Nt = 3 g /‘\'\) o
Wisamnt:=20  Ibs
Moo= ™ 28

mnt
Capne=1.2

{per TIA/EIA-222-F-1996 Section 2.3.2)

Amnt = 0.0

Frnt = qZmnt'GH'Ce‘mnt'Amnt =0

(per TINEIA-222-F-1995 Section 2.3.2)

AlCEmnt = 0.0
Fint = qZICEmm'GH‘CE‘mnt'AICEmnt =0

(per TIA/EIA-222-F-1 996)

L
mnt
mnt = Wt~ 15 =20

WT,
WTmnt'Nmnt *+ Wisa.mnt = 80
(per TlA/ElA-222-F-1996)

] 2
Vrant = a"Dmnt Lnt = 292

Vice = [’: '[(Dmnt + 1)2]'(Lmnt + 1):’ = Vimnt = 307

V.

Ice
w = —.d=10
ICEmnt 1728

WlCEmnt'Nmnt +5=35

Page 5-7
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Ibs BLC 5

sf

Ibs  BLC4

lbs

Ibs BLC 2

cuin

cuin
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Ibs BLC 3
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Develogment of Wind & ice Load on Antenna Mounts.

Mount Data:
Mount Type:

Mount Shape =

Pipe Mount Length =

2 inch Pipe Mount Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =

Tri Sector Adapter Mount Weight =
Mount Aspect Ratio =

Mount Force Coefficient =

s Wihd'LaadI(‘wnﬁout ice) .

Assumes Mount is Shielded p Yy Antenna
Mount Projected Surface Area =

Total Mount Wind Force =

“Wind Loagd {with i¢e) -

Assumes Mount is Shielded by Antenna
Mount Projected Surface Area w/ Ice =

Total Mount Wind Force =

Weight Each Pipe Mount =

Weight of All Mounts =

Gravity Loads lice only) :

Volume of Each Pipe =
Volume of Ice on Each Pipe =
Weight of ice each mount (incl, hardware) =

Weight of Ice on All Mounts =

EIA-TIA Load Calculations.xmcd.xmcd

Rev. 1: 7/7/09

Load Analysis of Pro
CL&P Tower #11 102

Norwalk, CT

Prepared by: TJ.L. Checked by: C.F.c.

Job No. 08174 CO

(per TIA/EIA-222-F-1 996 Criteria)

(T-Mobile @ 1147)

7
Microflect Tri-Sector Adapter // \‘\
Mountw/ 3 Pipes N ///
Round /ij_; ;\
Lrnto = 66 in A\

[
Wintz =366 pif o

QU I
Drnt2 = 2.375  in | //%\s\\\ /[/ 7N
Nmnt = 3 K/ =z f/ ‘X/

Wtsa.mntZ =20 Ibs

L
mnt2
A’mnt2 = D= 28
mnt2
(per TIA/EIA-222-F Table 3)
Cappip = 1.2

(per TIA/EIA-222-F-1996 Section 2.3.2)

Amnt2 = 0.0 sf

Fmntz = qzmnt2'GH'c‘"‘mntZ'Amnt2 =0 Ibs

(per TIA/EIA-222.F -1 996 Section 2.3.2)

AICEmntz = 0.0 sf

Fimntz := qZ'CEmntZ'GH'CamntZ‘AlCEmntZ =0 tbs

(per TIAEIA-222.F 1 996)

L
mnt2
WTmnt2 = W o Ty =2 Ibs
WTmntZ'NmntZ * Wisa.mnt2 = 80 ibs

(per TIAEIA-222.F -1 996)

2 .
Vinntz = 4 Dmnt2 Lmnto = 292 cuin
™ 2 '
Vice = 4 (Dmnt2 + 1) '(mez + 1) - me2 = 307 cuin
ice
WicEmntz = 1708 1d=10 Ibs
WlCEmntZ’Nmnt2 +5=235 Ibs

Page 5-8

posed PCS Mast on
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Subject:

Location:

Rev. 1: 7/7/09

Load Analysis of Proposed PCS Mast on
CL&P Tower #1102

Norwalk, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08174-C0.5

Development of Wind & Ice Load on Coax Cables

Coax Cable Data:

Shape =

Coax Type =

Coax Outside Diameter =

Weight of Coax per foot =

Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Coax Type =
Coax Outside Diameter =
Weight of Coax per foot =

Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Coax Cable Length =

Coax aspect ratio,

Coax Cable Force Factor Coefficient =

C

+ Wind Load (withouit ice)
0ax projected surface area =

Total Coax Wind Force =

Wind Load {with'ice)

Coax projected surface area w/ lce =

Total Coax Wind Force w/ lce =

Weight of all cables wio ice

" - Gravity Loads {ice only)

Ice Area per Linear Foot =

Ice Weight All Coax per foot =

EIA-TIA Load Calculations.xmed.x

mcd

per TIA/EIA-222-F-96 Criteria

(T-Mobile & AT&T)

]

7
Round ,{)\) . \@7 /??\
\~\’);¢:%:§S “\;ﬂ
HELIAX 1-1/4" ¢ &7 \
\Q/ La
, / s
Deoaxt =155 i __ sf-\“'/
@ “
Wicoax1 = 0.66  pif N, A
\\\ /f( \7;“
Neoax1 = 12 (6 T-Mobile & 6 AT&T) \ \,:é\ i
I\ L&)
NP =2 D / N/
coax1 f/\%f\v; . /,(}<
n &/ ’/ N (S,
HELIAX 1/2" @ \‘@{) s
Deoaxz == 0.58  in
Wigoayo = 0.25  pif
Ncoax2 =3 (3AT&T RET Cables)
NPgoaxo =0
Leoax = 21 ft
(Lcoax'12)
Alcoax'= =0 — -~ = 1626
coax1
Cacoax =12 TIAJEIA-222-F-96 Table 3
per TIA/EIA-222-F-96 Section 2.3.2
(NP D +D )
coax1~coax1 mast
Acoax:: - =T e =13 sq ft/ft
Fooax = Cagoax WZcoax CHAgoax = 66 pf  BLCS
per TIA/EIA-222-F-96 Section 23.2
(NPcoax1'Dcoax1 * Dmast + 2'") it
AICE gy i= ~ — XL T -t =14 sq
Ficoax = Cacoax'qZ'CEcc»ax'(“'H"L\'CEcoax =53 pif  BLC4
WTcoax = Wtcoax1 'Ncoax1 + Wtcoaxz'Ncoax2 =9 plf BLC2
. s 2 2 .
Algoax = 4'[(Dcoax1 + 2‘") ~Deoaxt ]2 3.2 sqin
Ai
) coax
WTigoax = Nooaxq'Id: Taq =8 pif - BLC3

Page 5-9



NATCOMM, INC. Subject: Analysis of TIA/EIA Wind and Ice Loads for Design of
Consuiting Engineers PCS Mast Only
63-2 North Branfard Roaq Tabulated Loag Cases
Branford, CT 06405 Location: Norwaik, CcT
Ph. 203-488-0580 / Fax, 203-488-8587 Date: 3/23/09 Prepared by: T.J.L.

Checked by: C.F.C. Job No. 08174.cos

Description
1 Self Weight (PCS Mast)
2 Weight of PCS Structure (no Ice)
3 Weight of Ice Only on PCS Mast + PCS Structure
4
5

TIA/EIA Wind with Ice on PCS Mast + pCSs Structure
TIA/EIA Wind on PCS Mast +

Load Cases ang Combinations 6-0 TIA-EIA Load Cases
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Company  : Natcomm Inc July 8, 2009

Designer : 8‘! / cfc 4:09 PM
Job Number : 8174-C0O.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Global
E@éplé@éé@n;sjﬂllé@ér’,Céfcs' s
{Max Internal Sections for

Include Shear Deformation o Yes T

iInclude Warpin

jArea Load Mesh in"2)
Merge Tolerance (in

\P-Delta Analysis Tolerance B 10.50%
Vertical Axis

|Hot Rolled Steel Code ___AISC: ASD 9th i
\Cold Formed Steei Code _
IWood Code 'NDS 91/97: ASD
\Wood Temperature < 100F

[Concrete Code

'Number of Shear Re ions
[Region Spacing Increment in
Biaxial Column Method o oad Conto ]
[Parme Beta Factor PCA .

(Concrete Stress Block |
'Use Cracked Sections

v _
‘Bad Framing Warnings 'No |
{Unused Force Warnings Yes

Hot Rolled Steel Properties

S ——.—_ Label __ ~Elks) o Gksi) e Nu__ Therm (IE5 F). _Densitylk/it\3] | Yield[ksi] :
-~ _AS72Gr50 29000 : : —49 . 50 )
A992 49 50

__A500 Gr42
A500 G

1
L5 . _A53GrB . 1_.29000 Lo 11154

Hot Rolled Stee/ Design Parameters

@]
I
\:"
0
O
e
172]
‘.
N
i
3
o
c
=3
=
{=]
=

- -Label ,‘,Sb,age,TLgng,t.,.;,L,twy[ﬁ],,‘, LbzZ[f]_ Leomp topfit] Leompbotft] ~ Kyy Kzz Cm-yyCn
M1 | MAST | 33 | L | \ J ‘ ; |

Hot Rolled Steel Section Sets

oo Label . Shape Type_ _ Design List -Material . Design Rules - Aln2] __lyy[in4] _ 1zz [in4] Jing)
S 1.0 MAST ! PIPE_12.0X | Column | - Pipe | A53Gr.B | —. JTypical | 179 I~ 339 1 .339 | 678 |

Member Primary Data

- oo kabel L doint y joint --K... Rotate(deg) _  Section/Shape_ ——_Type - Design List Material _ Design Rules

1w JBOTTOM_CONN...iFLANGE_..L | | MAST Column | Pipe |A53 Gr. Bl Tvpical !
' i IA53 Gr. B! i

Joint Coordinates and Temperatures
=9It Loordinates and Te

oo label B Yz .- -Temp[F]_ Detach From Dia...
! BOTTOM_CONNECTION | 0 i 0 ‘ ! i
TOP_CONNECTION |
. | FLANGE_CONNECT ION |

I 71 77
L2
3

RISA-3D Version 7.1.1 (1)\Calcs\RISA 3D\Proposed Pipe Mast TIA-EIA.r3d] Page 1



Company Natcomm Inc July 8, 2009

Designer dl cfc 4:09 PM
Job Number : 8174-C0O.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Joint Coordinates and Temperatures (Continued)

Label . XIft1 S 4|
ANTENNA CL1 | 0

Joint Boundam Conditions

e Reactlon

~ ~__ _Joint Label oo X[kin]. e - _ Y [kfin) . Z[kfin]_ Rot.[k- ft/rad] Y Rot.[k- fffrad]
; 1 BOTTOM _CONN... " Reactlon __I__Reaction _ I
; o 1

0t [k- ft/rad] - Footing _

Reaction

Joint Loads and Enforced Displacements (BLC 2 : Weight of Antennas, Mounts)

~pe—e — —__ Joint Label oo LDM .- Direction. — _ Magnitude](k k-ft), (inrad), (i*s"2/ft, k*ft..,
| ANTENNA CL1 ‘ ] -.105 |

- ANTENNA ClL2 e U B
Joint Loads and Enforced Dlsplacements (BLC 3: Vlﬂgm of Ice Only)
—2TL Loaas and Enforced D
- - -__ Joint Labe! cee—o. LMo _Dirgction ~Magnitude](k k-ft), (in,rad), (k,*S,"Z/ft.,ki*ft,.,,.T
| ANTENNA CL1 L Y ]

ANTENNA G L Ty
L4 ANTENNA_CL1
5 0 ANTENNA Cl2 7

Joint Loads and Enforced Displacements (BLC 4 : TIA/EIA Wind with Ice)

(== o —_ ___Joint Label R 0 1 Y - —-._ Direction _ Magmtude[(k k-tt), (in,rad), (k*s*2/, K.,
Lo ANTENNA _CL1 B L X —— ____.645

[ 2 ‘ ANTENNA CL2 X ’ .

L3 _ANTENNA_CL1 sl X T e 301 _
Joint Loads and Enforced Displacements (BLC 5 : TIA/EIA Wind)

(oo - _dointlabel DM o Direction Magnitude[(k,k-ft), (in,rad), ,(l,<’isf§21ﬁLkfft-.-T
1 ANTENNA CL1 L o X ! .766 |
1 2 X .

'3 - ANTENNA CL1 e X _.335

Member Distributed Loads (BLC 2 : Weight of Antennas, Mounts)

(- —-— .. _Member Label -, . Direction . Start Magrl@,dg[k[ﬁ,dgg], _ End Magmtude[k/ft,...start Location]it, %], End Location]ft, %]
[ M1 | Y -.009 _-.009 J 23 i
[2 Y |
3 Y L -.005 .9 . 19
Member Dlstrlbuted Loads (BLC 3 : Welght of Ice Only)

Member Label =~ _Direction =~ - Start Magnitude[k/ft, deg] End Magmtude[k/ft,...Stan Location]ft %] End Location]ft, %]
1 M1 ‘ Y. -.015 : 23 33
) Y



Company Natcomm Inc July 8, 2009
Designer tjl / cfc 4:09 PM

Job Number 8174-CO.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Member Distributed Loads (BLC 3 : Weight of Ice Only) (Continued)

,,,,, .- - MemberLabel ~ Direction - - . Start Magnitude[k/ft,deg) End Magnitudel[k/it, .. SLaJiLgQatign[ft,%] End Logat,ion[f,t,%]j‘
3 M2 a Y | -.015 ~.015 0 ! 9 ;
I . -.008 . 9 |
! -.008 =008 0 0

Member Distributed Loads (BLC 4 - TIA/EIA Wind with Ice)
=== 7. (VEA WiIng with |

- MemberLabel ___ Direction Start Magnitude[k/ft,deg) rErm Magnitude[k/ft,.., Start Location|ft,%] End Location[ft, %]

_ . 2 |

Member Distributed Loads (BLC 5 : TIA/EIA Wind)
o —.—_ Member Label - Direction _  Start Magnitudelkift,deg] —  End Magnltude[k/ft ...Start  Location|ft,%] End Location(ft, %]
1] M1 X | 031 23

Basic Load Cases

~ o —— _._ __ BLC Description _ -~ —..__Category X Gra...Y( rav..
1 Self elf Weight (PCS Mast) __ . None
Weight ofAntennas Mounts

o
1

2]
3|

4
5

_ _ TIAEIAWind
Load Combinations

- —.—_. _ Description __ ... Solve _ PD..SR..BLCFa... BLCFa.,.
_TIAEIA Wind + lce \ |

- Self Weight 1" Ty

Enveloge Member Section Forces

. Member _  Sec —— AX|aI[lg] = Ic .y Shear[k] g Z Shearlk]_ lc Torquejk ft] Ic_ y-yMome... Ic 7z
max -25551\ 0 [1! 1 1]

RISA-3D Version 7.1.1 AL \Rev (1\Calcs\RISA 3D\Proposed Pipe Mast TIA-EIA.r3d)] Page 3



Company Natcomm Inc July 8, 2009
Desngner tjl / cfc

4:09 PM
Job Number 8174-C0O.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Enveloge Member Section Forces (Contlnued)
Sec

_Member o .- Axiallk] e yShear[k]
h ; 0

(oo -Member - Sec Axiallksi] _ Ic -y Shear... Ic z Shear...
Sl MU maxi 041 | 1 ] =286 (1. 0 1

-6653 1\7994 (21

_. 6.653 .-_II

Envelope Joint Reactions

Joint XKL el Y e ZK lc . MX[k-ft]

_ 1_/BOTTOM_CON. .tmax| 3.08 RV N A R T J1, 0

mm 1
| ANTENNA,  CL1 ‘max\

Enveloge Joint Dlsglacements :

—__ Joint __X[in]__ po--XnL e Zfinp e X Rotation..._Ic Y Rotation. . Ie_
IBOTTOM_CoO.. wmax‘ 0 T L2

m‘N

.632-3| 2 |
3.016e-3
ﬁﬁﬁﬁﬁﬁ | i . -6.269e-3,

[ 10 _Imin[ 5114 |1 o0z T L IRNE RN .043e-2
11 ‘TOPOFMAST 'maxi ‘
L 12 i




Company : Natcomm Inc

July 8, 2009
Designer il / cfe 4:09 PM
Job Number : 08174-CO.5 Proposed Mast on CL&P Tower # 1102 C

heckedBy._

Envelope AISC ASD Steel Code Checks

>hape - Loclft] lc Shear Check Loc[ft] ... Ic Fa woFtf......Fb .....C.C.AS...
M1_ | PIPE 12.0X | 719 12165612 030

... _Member  Shape . ._Code Check
1

21.313, | 2 113..0 21 1..23.11].6,85H1-2]

RISA-3D Version 7.1.1 [\ AL Rev (1)\Calcs\RISA 3D\Proposed Pipe Mast TIA-EIA.r3d] Page 5



Company Natcomm Inc July 8, 2009
Designer dl cfc

4:12 PM
Job Number : 08174- CO.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Joint Reactions

o Lo JointLabel S XK_. Y[ Z[K] MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 BOTTOM CONNECTION I 2.556

P2 ‘ TOP_CONNECTION

'3 _ANTENNA CL1

Totals:

RISA-3D Version 7.1.1 AL \Rey (1\Calcs\RISA 3D\Proposed Pipe Mast TIA-EIA.r3d] Page 6



Company Natcomm Inc July 8, 2009

Designer dl cfc 4:13 PM
Job Number : (8174- CO.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Joint Reactions
. .. Lc _ __Joint Labe] o XK YK - ZIK L MX k) Y] MZkft] .
1.1 2 BOTTOM CONNECTION ‘ 3.0 : .655 ; 0 j ! 0
TOP CON . ;

_ANTENNA ACL1 o e
Totals:

RISA-3D Version 7.1.1 DAL \Rev (1)\Calcs\RISA 3D\Proposed Pipe Mast TIA-EIA.r3d] Page 7




y Code Check
L
</:;>

‘ -/<,:’>\"

iz X,

o froPOFMAST

‘ i

ANTENNA_CL2 “

| !

J 1

|

i

|

|

i i

| i

ANTENNA_CL1 :

|

3 i

! |
\

|

| |

i i
i

i i

1 !

i t—‘LANGE_CONNECTION

#BOP_CONNECTION
\'
! f
| !
1 i
|
‘ #ABOTTOM_CONNEGTION
S,,S,",'f,‘t,i,‘?"f,”",e"?,p?, e o
Jqu@qp[n[nﬁlnrcﬂ o Proposed Mast on CL&P Tower # 1102 o
tide July 8, 2009 at 4:11 PM
‘ 08174-CO.5 Unity Check Proposed Pipe Mast TIA-EJA.r3d



e

N

'/<>\.
Z

! .053k/ftff
.946k -44

| .053kjfio4
, Dosiit
d ANGE_CONNECTION

B {OP_CONNECTION

ﬁ,,LF?i‘{SLEf%1,’,T,'€V,,E,',’§YYFF?F’,+,'F9, e
fﬁl\r{aqurinim Inc o Proposed Mast on CL&P Tower # 1102 S
4/ ofe. o July 8, 2009 at 4:10 PM

*‘ 08174-60.5 o ! LC # 1 Loads , Proposed Pipe Mast TiA-ElA.réd

> OTTOM_CONNECTION



v | : ore heck

'z X roPOFMAST

| ANTENNA JCL 2

| {
| |
|
! ]
J[
|
|
;
| *ANTEYfINA L1 '
|
! f
| I
| |
! |
, L NGE_CONNECTION gf
|
! !
i
| ‘
[
|
AWP_ConNECTION ‘,‘
64
’ 44 5‘
i
|
|
26
‘%OTTOM_CONNECT!ON
; 0.7
‘ Results for L.c 1, TINEIA Wind + Ice
Reactlon umts are k and k ft
Natcomm lnc o Proposed Mast on CL&P Tower# 1102 5 j
tJl/cfc o July8 2009 at4 12 PM

;,,0,8,1 7,4,‘,CQ;,5, . Lc#q Reactions and Deflected Shape P r°posed Tlpe Mast TIA-EIA, r3d



.966k

i ANGE_CONNECTION

066K/t
~009i I8

BN BOP_CONNECTION

OTTOM_CONNECTION

' Loads: LC 2, TIA/EIA Wind

;iNiqtc;ro?njmilnci "p}ap;;se’d’ms’s’t"aa’c’:LgE Tower #1102 o
July 8, 2009 at 4:11 Py

Yo o 11 PM
| 08174-CO.5 : LC #2 Loads - Proposed Pipe Mast TIA-EIA raq



! Code Check
.Y

Lo X *TOPOFMAST

ANTENNA_cf2

ANTENJIA_CL1

*FLANGE_CONNECTION |

AAMP°_CONNECTION |

34 74

| 3.1

| %OTTOM‘CONNECTION

0.7
Results for LC 2, TIA/EIA Wind
|_Reaction units are k and k-ft U ,
‘Natcomm Inc - Proposed Mast on CL&P Tower # 1102 ‘ S
i/ cfe. ] July 8, 2009 at 4:13 PM.

08174-CO.5 LC#2Reactions and Deflected Shape | Proposed Pipe Mast TIAEA 134



A e

- Column:

. Shape:
. Materia|:
. Length:
1 Joint:
J Joint:
i LC2: TIA/EIA Wing

M2

PIPE_12.0X
A53 Gr. B
22 ft

FLANGE_CONNECTIO N
TOPOFMAST

Code Check: 0.351 (bending)
Report Based On 97 Sections

1

943 at 0 ft

N -

T e

rm— k-ft

-1.744 at o 1t

-6.89 at 22 1t

2.925 at 0 ft

7.994 at 0 ft

e ——

AISC ASD 9th Eq. Code Check

Max Bending Check 0.351
Location

Equation

Compact

Fy 35 ksi

Fa 16.963 ksij
Ft 21 ksi
Fby 23.1 ksi
Fbz 23.1 ksij
Fvy 14 ksi

Fvz 14 ksij

Cb 1.75

— ksi

— ksi

-7.994 at 0 f

Max Shear Check 0.023 (s)

0ft Location 0 ft
H1-2 Max Defl Ratio L/51
Y-Y Z-Z

Cm .6 .85

Lb 22 ft 22 ft

KL/r 60.664 60.664

Sway  No No

L Comp Flange 22 ft

Torque Length N



i i | CONSULTING ENGIROERS

£ B35 42008 An V£33N W matwnga i
SLER BiRaford 34, drsrdons, o7 e

Subject:
.
%N AT COMM: Location:

Rev. 1: 7/8/09

Prepared by: T.J.L. Ch
Job No. 08174.c05

FLANGE BOLTS AND PLATE

Norwalk, CT

ecked by: C.F.C.

Flange Bolt and Flarige Plate Analysis:

Input Data:

Tower Reactions:
Lower Reactions:

Overturning Moment =
Shear Force =

Axial Force =

Anchor Bolt Data:
Use ASTM A325

Number of Anchor Bolts =
Diameter of Bolt Circle =
Bolt "Column" Distance =
Bolt Ultimate Strenght =
Bolt Yield Strenght =

Bolt Modulus =

Diameter of Anchor Bolits =

Threads per Inch =

Base Plate Data:
Use ASTM A36

Plate Yield Strength =
Base Plate Thickness =

Base Plate Diameter =

Outer Pole Diameter =

6.3 - Flange Bolts and Plate Mast.xmed.xmed

OM := 35.5.ft-kips

Shear := 3.kips

Axial := 2.kips

N:=8

Dy = 17.0'in
I:=0:in

F = 120-ksi
Fy = 92-ksi
E:= 29000 ksi
D:=1.125.in

n:=38

Fybp = 36-ksi
tbp = 1.5in
Dbp = 20-in
Dpole =12.8:in

Page 6.3-1

(Input From Risa-3D LG #2)
(Input From Risa-3D LC #2)

(Input From Risa-3D LG #2)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)

(User input)

S



Subject: FLANGE BOLTS AND PLATE

;‘T COMM: Location: Norwalk, CT

7
|
!
|

N

; CONSULTING ENQIHBERS
' Prepared by: T.J.L. Checked by: C.F.C.
2 AL5ANEAD I 4753034837 LA I U IR

Rev. 1: 7/8/09 Job No. 08174.C05

3 Y Breford B, Argraoes, 0T Qits

S

Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

Dy
Radius of Bolt Circle = Rpe =~ - =85in
2
Distance to Bolts = i=1.N
i i d 6.01-i d,. =-8.50-in
di': 6<—2~71~N— 4 =6.01in 5 =8
d ¢ Ry-sin(6) d, = 8.50n d, =~6.01-in
d3 =6.01.in d8 =-0.00-in
d4 = 0.00-in
d5 =-6.01.in
Critical Distances For Bending in Plate:
=== lslances ror Bending in Plate;
D
S pole .
Outer Pole Radius = Rpole = - P 6.4.in
Moment Arms of Bolts about Neutraf Axis = MAi = .'f(di > Rpole’d,’ - Rpole’mn) MA1 = 0.00-in MAg = 0.00-in
MA2 =2.10-in MA7 = 0.00-in
MA3 = 0.00.in MA8 = 0.00-in
///C,\\\ MA, = 0.00-in
~ — IS
\./' -
/ / \ \ MA,. = 0.00-in
/ \\ 5
J‘" i \ ‘\\
'O PO
| | / j
| \ // /
\ y
\ /
\ Q\;\,///”J
I
\\N\\ L
T
o~ NI
Effective Width = Weffzz 4.2:in

6.3 - Flange Bolts and Plate Mast.xmed.xmed Page 6.3-2



Subject:

‘N ‘5 “T COM M Location:

I 1 coNSULTING tHaInpEns -

S ATEALANEYD P 2383834038 o bt tien -
£33 b B1zatard -"dviir.)h‘ﬁr-: L7 Qnins Rev' 1 : 7/8/09

Anchor Bolt Analysis:

Calculated Anchor Bolt Properties:
~==ckd Anchor Bolt Properties:

Polar Moment of Inertia =
Gross Area of Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Boit =

Section Modulus of Bolt =

Check Anchor Boit Tension Forge:
=—==0Lhor Bolt Tension Forge;

Maximum Tensile Force =

Allowable Tensile Force Gross Area =

Allowable Tensile Force Net Area =

Bolt Tension % of Capacity =

Condition1 =

6.3 - Flange Bolts and Plate Mast.xmed.xmed

Iy = zi:(di)Z = 289.in°

Ag

i

2-02 = 0.994.in°

biq 0.9743.in
An:=— 4D -
4 n

n
[i=-- =0251in
4

3

FLANGE BOLTS AND PLATE
Norwalk, CT

Prepared by: T.J.L. Checked by: C.F.c.
Job No. 08174.Cc05

2 2
) =0.79-in

'rr-Dn 3

= o= - = 0.099:n
X 32

C  Axial

Rp
TMax = OM- |p N

TALL.Gross = (0'33'Ag'

TALL.Net= (0-6'An'Fy)

. . TMax
Conditiont := jff - — .27 _
TALL.Gross

Condition1 = "OK"

Page 6.3-3

= 12.3-kips

Fu) = 39.4-kips

= 43.6-kips

<1.00,"OK" ,"Overstressed"]




S Lt sttt s

T N

Subject:

Location:

et

NAT:DMM"‘

1 CONSULTINQ ENGINRERS ~

;z?".fAHUJ‘dD P LTSNS e At e
YE K Bieiard v, HFALL LT Qinans

Rev. 1: 7/8/09

Base Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowabie Bending Stress in Plate =

Plate Bending Stresse % of Capacity =

Condition3 =

6.3 - Flange Bolts and Plate Mast.xmed.xmed

Norwalk, CT

FLANGE BOLTS AND PLATE

Prepared by: TJ.L. Checked by: C.F.C.
4.CO

Job No. 08174

OM.d. I Ar
I jAxial
Co= - e = 9.1-kips Cg = ~12.3-kips
i | N 6
p .
02 = 12.8-kips C7 = -8.6-kips
C3 = 9.1-kips C8 = 0.2-kips
C4 = 0.3-kips
05 = -8.6-kips
S(Ci~MAI
fpp = Z [Ty = 1Tk
i Wetrtyp
Fbp =0 75'Fybp = 27-ksi
f
b,
P o3
Fbp

fi
b,

Condition2 := jf - P < 1.00,"Ok" ,"Overstressed"
Fbp

Condition2 = “ge

Page 6.3-4




ekt e e,

Subject:

NA

i j ’ CONSULYI NG ENGIHEE RS

Location:

TCOM M

22530 I £05 A anar Al ey
£33 K. Breafarg BT T HAng

Mast Connection to CL&P Tower-
To———=euonto CLEP Tower:

Mast To Hss Tube Connection:

Reactions:

Moment =
Vertical =

Horizonta) =

Bolt Data:

Bolt Type =

Bolt Diameter =

Number of Bojts =
Allowable Tensile Strength =
Allowable Shear Strength =
Maximum Tensile Force =

Bolt Tension % of Capacity =

Check Boit Tension =

Maximum Shear Force =

Bolt Shear 9, of Capacity =

Check Bolt Shear =

6.4 - Mast Connection.xmcd.xmcd

Rev. 1: 7/8/09

Moment .= 0-kips
Vertical := 3.5-kips

Horizontal := 7.5kips

ASTM A325
D:=0.75.ipn
Nb =8

Fy:= 19.9-kips

Fyi= 10.6-kips

(. Horizontaj
Np
f

— =471
Fi

- =0.9-kips

Prepared by: TJ.L. Checked by:C.F.C.
Job No, 08174.co5

(Input From Risa-3D ¢ #2)
(Input From Risa-3D 1L.c #2)

(Input From Risa-3D L¢ #2)

(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

f
t
Bolt_Tension = if( = < 1.00,"OK" ,"Overstressed"}
t

Bolt_Tension = "OK"

f Vertical 0.4k

V= T = 0.4-kips
Np

fv 4.13.%

- =4.13.9

Fv

f,
Bolt_Shear = if(Fv <1.00,"0K" ,"Overstressed"J
v

Bolt_Shear - “OK"

Page 6.4-1
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Rev. 1: 7/8/09

Connection of Mast to CL&P Tower #1102
Norwalk, CT
Prepared by: T.J.L. Checked by: C.F.C.

Job No. 08174.CO 5

Connecting Tube

Reactions:

Moment =
Vertical =

Horizontal =

Tube Data:

Tube Size =
Steel Grade =
Section Modulus =

Length of Tube =

Allowable Bending Stress =

Maximum Moment in Tube =

Actual Bending Stress in Tube =

Check Bending Tube Stress =

6.4 - Mast Connection.xmed . xmed

Moment := 0-kips
Vertical := 3.5-kips

Horizontal ;= 7.5-kips

HSS 6x6x1/4

A500 Grade B
.3

SX = 9.54.in

Length := 7.t

(Input From Risa-3D LC #2)
(Input From Risa-3D LC #2)

(Input From Risa-3D LC #2)

(User Input)
(User Input)
(User input)

(User input)

Fp == 0.66-46 ksi = 30.4-ksi

M =
max 4

M

._ Horizontal-Length

- = 13.125.kip-ft

max
fhi= =~ =16.5ksi

Sx

Bending_Stress := i{

f
t
F < 1.00,"OK", "Overstressed")
t

Bending_Stress = "oK"

Page 6.4-2



Subject: Connection of Mast to CL&P Tower # 1102

H
P
i
£

Norwalk, CT

i : Location:

g QN:&'INsquem’mh’!? Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08174.CO.5

2 TS AXANNAD P LTS A ALIT ot - atens, A Rev 1 7/8/09

£33 W kieaford 74, 3rarceed, £ J6A05

Tube To Tower Leg Connection:

O O
1
- - . -
< O
Reactions:
Moment = Moment := 0-kips (Input From Risa-3D LC #2)
Vertical = Vertical := 1.75-kips (Input From Risa-3D LC #2)
Horizontal = Horizontal := 3.75-kips (Input From Risa-3D LC #2)
Bolt Data:
Bolt Type = ASTM A325 (User Input)
Bolt Diameter = D:= 0.75-in (User Input)
Number of Bolts = Ny = 4 (User Input)
Allowable Tensile Strength = Fy:= 19.9-kips (User Input)
Allowable Shear Strength = F, = 10.6-kips (User input)
Horrzontal
Horizontal Shear Force = f = 0.9-kips
v_horz Nb P
Vertlcal
Vertical Shear Force = f = - — — = 0.4.Kips
v_vert Ny P
Combined Shear Force = fy tot:= v horz* fy vert= 1.4-kips
f,
¢
Bolt Shear % of Capacity = YE ot =6.91%
t
fy_tot
Check Combined Vertical and Horizontal Bolt Shear = Bolt_Shear := iff -- l? <1.00,"0OK" ,"Overstressed"
v

Bolt_Shear = "OK"

6.4 - Mast Connection.xmed.xmed Page 6.4-3




Subject: Load Analysis of Existing PCS Mast on

CL&P Structure #1102

g Location: Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C. Job

No. 08174.C0.5

2 BEE AV AD I ASIABLILIY Wi maltgiion
STk Brzaford 74, Hrorders, 07 Ju03

Rev. 1: 7/8/09

Basic Components

Heavy Wind Pressure = =4, sf
y Wind P :=4.00 P (NESC 2007 Figure 250-1 & Table 250-1)
Basic Windspeed = V:=110 mph )
) . . (NESC 2007 Figure 250-2(e) )
Radial Ice Thickness = Ir:=0.50 in
Radial ice Density = Id:= 56.0 pef
Eactors for Extreme Winid ‘Calculation
=== ol Bxireme Wind Calculation
Elevation of Top of PCS Mast Above Grade = TME := 117 ft
Multiplier Gust Response Factor = m:=1.25 (Only for NESC Extreme case NU criteria)
NESC Factor = kv:=1.43 (NESC 2007 Table 250-3 equation)
Importance Factor = 1:=1.0 (NESC Section 250.C.2)
2
9.5
. - TME (NESC 2007 Table 250-2)
Velocity Pressure Coefficient = Kz:= 2.01- 0.67. 906 =1.202
1
7

33
Bs:=0346| — - "7 | _ (304
(0.67-TME)

1

Exposure Factor = (NESC 2007 Table 250-3)

Response Term = Bs:i= - — - __ TVEY = 0.834 (NESC 2007 Table 250-3)
1+0.375 ——
220
1
1+\2.7-Es-Bs 2
Gust Response Factor = Grf:= & - N0 = 0.858 (NESC 2007 Table 250-3)
kv
Wind Pressure = qz:= 0A00256-Kz-v2-Grf.| =31.9 psf  (NESC 2007 Section 250.C.2)

.. Shape Factors

NUS Design Criteria Issued April 12, 2007

Shape Factor for Round Members = CdR =13
Shape Factor for Round Members = CdF =16
Shape Factor for Coax Cables Attached to Outside of Pole = Cdcoax =1.45
T 5 Overload Factors
NU Design Criteria Table
Overload Factors for Wind Loads:
=<t ractors tor Wind Loads:
NESC Heavy Loading = 2.5 Apply in Risa-3D Analysis
NESC Extreme Loading = 1.0 Apply in Risa-3D Analysis
Overload Factors for Vertical Loads:
~—=—ai Tactors for Vertical L oads:
NESC Heavy Loading = 1.5 Apply in Risa-3D Analysis
NESC Extreme Loading = 1.0 Apply in Risa-3D Analysis

NESC Load Calculations Existing Mast.xmcd Page 7.0-1
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Subject:

CONS VLYING ENGINZERS ~

: N AT COm M Location:

£ #5550k an [ Aeu,“ e
S22 Raotorg 'A Aranty.

Development of Wind & Ice Load on.PCS Mast

PCS Mast Data:
—=2 Wast Data:
Mast Shape =

Rev. 1: 7/8/09

Mast Diameter =
Mast Length =

Mast Thickness =

" Wind Load'(NESC‘Extreme)'

Assumes Mast is Shielded by Coax Caple
and Antennas Top 32’ of Mast

Mast Projecteq Surface Area =
Total Mast Wing Force (Below NU Structure) =

“Wind Load (NESE Heavy)

Assumes Mast is Shielded p y Coax Caple
and Antennas Top 32" of Mast

Mast Projecteq Surface Area w/ lce =
Total Mast Wind Force w/ Ice =
“-.Gravity Loads (without ice)

Weight of the mast =
< Gravity Loads (ice only)

Ice Area per Linear Foot =

Weight of Ice on Mast =

NESC Load Calculations Existing Mast xmcd

Load Analysis of Existin
CL&P Structyre #1 102

g PCS Mast on

Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C. Job
No. 08174.CO 5

Round

Drnast=128  in (Pipe 12" SCH. 80)

Lmast =55 ft
tmast =05 in
D
mast
Amast = T 1.067 sq ft/ft
qZ'CdR'Amast =44 pif BLC5
( Dpat + 2- lr)
mast
A'CEmast == Ty T = 1.15 sq ft/ft
p'CdR'A'CEmast =6 plf BLC 4
Self Weight (Computed internally by Risa-3D) plf BLC 1
. ™ 2 2 :
Aimast = ;,'[(Dmast +Ir2)*-p o ] =20.9 sqin
Aj
mast
WlCEmast = |d- 144 =8 pif BLC 3

Page 7.0-2



Subject:

Location:

TCOMM?

3 CONSULTING ENGIHBERS

1 PrsALANEA 1 SCSABIALSF Wiralefiaten
£33 K ETprd #4, drardens, €T 0MAS

Rev. 1: 7/8/09

Load Analysis of Existing PCS Mast on

CL&P Structure #1102

Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C. Job

No. 08174.CO.5

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model =
Antenna Shape =
Antenna Height =
Antenna Width =

. Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna Wind Force =

“Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna w/ Ice =
Antenna Projected Surface Area w/ Ice =
Total Antenna Wind Force w Ice =
- .Gravity Load-(without ice):
Weight of Ali Antennas =

< ‘Gravity Load:{ice only)

Volume of Each Antenna =

Volume of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

NESC Load Calculations Existing Mast.xmcd

{T-Mobile @ 114")
RFS APX16PV-16PVL
Flat

Lantz = 53 in
Wanig =129 in
Tant2 = 31 in
WT, 0= 39.6  Ibs

Nant2 =3

LantZ'Want2
SAantZ = a4 T

Aant2 = SAgnto Napip = 14.2

Fantz = qZCdFAantzm =910

L 1) (w 1
SACEant2 = Lang ) 371(4' iz’ ) =52

Aiceant2 = SAicEant2 Nantg = 156

Fiant2 = P-Cdp-AicEanty = 100
WTantZ'NantZ =119

Vant2 = Lantz Want2 Tanto = 2119

Vice = (Lant2 + 1)(WantZ + 1)'(Tant2 + 1) ~ Vantp = 958

w _ Vies Id = 31
ICEant2 = 1728 -

WicEant2 Nantg = 93

Page 7.0-3
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Subject: Load Analysis of Existing PCS Mast on
CL&P Structure #1102

;T COOM MY Location: Norwalk, CT
: CONSULTING ENGIKERRS

Prepared by: T.J.L. Checked by: C.F.C. Job
Y ot 14 o ¥ non Rev. 1: 7/8/09 No. 08174.C0O.5

Development of Wind & Ice Load.on TMA's

TMA Data: (T-Mobile @ 114")
TMA Model = Powerwave LGP214
TMA Shape = Flat
TMA Height = Lypai=9.2 in
TMA Width = WTMA = 14.4 in
TMA Thickness = TrmA = 2.6 in
TMA Weight = WTrpa = 15 Ibs
Number of TMA's = Nrpa =6

“Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure on TMA's

L W
Surface Area for One TMA = SATMA = TMATTTMA =0.9 sf
144
TMA Projected Surface Area = ATmA = SATMA'NTMA =55 sf
Total TMA Wind Force = Frma = 9zCdp-Appam = 353 Ibs BLC5

P e i Wind Load (NESG Heavy)
Assumes Maximum Possible Wind Pressure on TMA's

(LT,% + )-(WJ-M At 1)

Surface Area for One TMA w/ Ice = SAICETMA = — 4 L =11 sf
TMA Projected Surface Area w/ lce = AICETMA = SAIGETMA NTMA = 6.5 sf
Total TMA Wind Force w/ Ice = Firpma = P-CdpAlcETMA = 42 Ibs BLC4
o F Gravity Load: (withoutice):
Weight of All TMA's = WTrpma-NTpa = 90 lbs BLC2
:'Gravity Load (ice only)
Volume of Each TMA = VTMA = LTMA'WTMA'TTMA =344 cuin
Volume of Ice on Each TMA = Vice = (Lma + )(Wrma + )(Trma + 1) ~Vyyma=221  cuin
. Vice
Weight of Ice on Each TMA = WiCETMA = 1728 Ad=7 Ibs
Weight of Ice on All TMA's WICETMA'NTMA =43 Ibs BLC 3

NESC Load Calculations Existing Mast.xmcd Page 7.0-4




Subject:

l1"'4(3\-!'[:.‘!:]IM|'v|f Location:
!

! CONSULTI HG ENGINEERS

4 PLAALE NS AD I EE8AEIANIS W alwrigain
£31 b RiRMtorg 74, drarders LT Ced0s

Development of Wind & ice Load on Antenna Mounts :

Mount Data:

Mount Type:

Mount Shape =

Pipe Mount Length =

2 inch Pipe Mount Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =

Tri Sector Adapter Mount Weight =

© Wind Load (NESC Extrofia) -
Assumes Mount is Shielded by Antenna
Mount Projected Surface Area =

Total Mount Wind Force =

i Wind Load { NESC Heavy) -

Assumes Mount js Shielded by Antenna
Mount Projected Surface Area w/ Ice =

Total Mount Wind Force =

- Gravity L oads (without ice) :
Weight Each Pipe Mount =

Weight of All Mounts =

~Gravity Loads (ice only) :

Volume of Each Pipe =
Volume of Ice on Each Pipe =
Weight of Ice each mount (incl, hardware) =

Weight of Ice on Al Mounts =

NESC Load Calculations Existing Mast.xmcd

Rev. 1: 7/8/09

Load Anal

Norwalk, CT

Prepared by: TJ L Checked by: C.F.C. Job

No. 08174.CO

(T-Mobile @ 114Y)

ysis of Existing PCS Mast on
CL&P Structure #1102

7N
Microflect Tri-Sector Adapter i i
Mountw/ 3 Pipes \\/

Round / .

Lmnt = 66 in //

Wiont=3.66  pif

Dpynt:= 2375 in Van \

Nmnt =3 \//’
Wisamnt=20  Ibs

Amnt = 0.0

me = qz-CdF-Amm-m =0

AICEmnt = 0.0
Firnt = p'C""F‘AICEmnt =0

(per TIA/EIA-222-F-1 996)

L

WTnnt = W — 5 =20

WTmnt'Nmnt *+ Wisamnt =80

(per TIA/EIA-222-F-1 996)

™ 2
Vennt = 4 Dmnt Lyt = 292
ks 2
Vige = 4 (Dmm+ 1) -(me+ 1) = Vinnt = 307

w . Vice 1d=10
ICEmnl' 1728

WlCEmnt'Nmnt +5=35

Page 7.0-5
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22 2EESTANNAD
£32 b Bralord 7. Arardees €7

Rev. 1: 7/8/09

Load Analysis of Existing PCS Mast on
CL&P Structure #1102

Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C. Job
No. 08174.CO.5

Development of Wind & Ice Load on Coax Cables

Coax Cable Data:

Shape =

Coax Cable Length =

Coax Type =

Coax Outside Diameter =
Weight of Coax per foot =
Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Wind Load (NESC Extreme)

Coax projected surface area =

Total Coax Wind Force (Above NU Structure) =

Wind Load (NESC Heavy)

Coax projected surface area w/ Ice =

Total Coax Wind Force w/ Ice =

Gravity Lodds (without ice):

Weight of all cables w/o ice

‘Gravity Loads {ice:only)

Ice Area per Linear Foot =

lce Weight All Coax per foot =

NESC Load Calculations Existing Mast.xmcd

(T-Mobile)

Round

L 21 ft

coax =

HELIAX 1-1/4" ®

Depayx:= 1:55  in
Wigo = 066 plf
Ncoax =12
NPcoax =2

(NPcoachoax + Dmast) it
Agoax= T -- =13 sq
Fooax = 92 CdggaxAcoax™ =77 oif  BLCS

(NF’ - +D + 2-Ir>
coax - coax mast
AICE jgyi= ———— - TR t =14 sq ft/ft
Ficoax = P-Cdeoax AICE cogx = 8 plf BLC 4
WTcoax = Weoax Nooax = 8 plf BLC2
. s 2 2 .
Aigoax = 7, [(Dcoax + 2-Ir) - Dgoax } =32 sqin
) coax

WTigoax = Ncoax"d‘ﬁﬂf =15 plf  BLC3

Page 7.0-6




Subject:

Location:

2754885 LR X AT WAL i
#3225 Braatorg . Brarterg, 0 QiAng

Rev. 1: 7/7/09

" ‘Basig Comiponents

Heavy Wing Pressure =
Basic Windspeed =
Radial jce Thickness =
Radial Ice Density =

i : Eactors for Extreme Wind Calculation’

Elevation of Top of PCs Mast Above Grade =

Multiplier Gust Response Factor =
NESC Factor =
Importance Factor =

Velocity Pressure Coefficient =

Exposure Factor =

Response Term =

Gust Response Factor =

Wind Pressure =

: B VR e Shape Factors

Shape Factor for Round Members =
Shape Factor for Round Members =
Shape Factor for Coax Cables Attached to Outside of Pole =

Overlodd Factors
~verload Factors

Overload Factors for Wind Loads:

NESc Heavy Loading =
NESC Extreme Loading =

Overload Factors for Vertical Loads:

NESC Heavy Loading =
NESC Extreme Loading =

NESC Load Calculations Proposed Mast.xmcq

P:=4.00 psf
V=110 mph
Ir:=0.50 in

Id:= 56.0 pef

TME = 117 ft

Load Analysis of Proposed PCS Mast on

CL&P Structure #1 102

Norwalk, cT

Prepared by: TJ.L. Checked by:C.F.c. Job
No. 08174.CcO 5

(NESC 2007 Figure 250.1 & Table 250-1)
(NESC 2007 Figyre 250-2(e) )

m:= 1,25 (Only for NESC Extreme case NU criteria)
kv:= 143 (NESC 2007 Table 250.3 €quation)
= 1.0 (NESC Section 250.C.2)
2
95
TME (NESC 2007 Table 250-2)
Kz:=2.01.[0.67. . ME =1.202
900
1
7

(0.67-TME)

33
Es:= 0.346[—' -

1
Bs:= . __

2
[1 (2.7-E -Bs
Grf:= - +7S

kv2

] =0.306

o TME
1+0.375. -0
( 220

(NESC 2007 Tabje 250-3)

) =0.834 (NESC 2007 Taple 250-3)

= =0.858 (NESC 2007 Table 250-3)

gz := 0.00256-K2~V2-Grf~l =319 psf  (NESc 2007 Section 250.Cc.2)

Cdg:= 1.3
Cdr:= 1.6

Cldgpay = 1.45

25
1.0

1.5
1.0

Page 7.1-1

NUS Design Criterig Issued April 12, 2007

NU Design Criteria Table

Apply in Risa-3D Analysis
Apply in Risa-3D Analysis

Apply in Risa-3p Analysis
Apply in Risa-3D Analysis
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Subject:

Load Analysis of Pr
CL&P Structure #1102
N :ﬂ.T COMMé Location: Norwalk, CT

E
i
i
|
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AT ATAI A IR TR R LY 1Pl iy
SEER BRIt 7. drarcrs, LT Jedns

Development of Wind & Ice Load on PCS Mast

PCS Mast Data:

Rev. 1: 7/7/09 No. 08174.CO 5

= Mast Data:
Mast Shape = Round

Mast Diameter = Dmast =128 in (Pipe 12" SCH.80)
Mast Length = Lmast = 55 ft

Mast Thickness = tmast= 0.5 in

0 Wind Load (NESC Extreme)

Assumes Mast js Shielded by Coax Cable
Antennas and TMA's Top 32 of Mast

D
t
Mast Projected Surface Area = Amast = - —?gs— = 1.067
Total Mast Wind Force (Below NU Structure) = 9z CdR- A gt = 44

; T SRR Wind Load, (NESE Heavy)

Assumes Mast is Shielded by Coax Cable
Antennas and TMA's Top 32' of Mast

(Dmfﬁt + 2<|r)

Mast Projected Surface Area w/ ice = AICE 137 7= 1.15

mast =

Total Mast Wind Force w/ lce = p'CdR'A'CEmast =6

S Gravity Loads (without ice)

Weight of the mast = Self Weight (Computed internally by Risa-3D)

- .Grav'ity—Lcads”(iceoﬁly)’

Ice Area per Linear Foot = Al ast = 'Z’;[(Dmast + Ir~2)2 - Dmast2:l =20.9

Almast

WicEmast = 1d- 144 " 8

Weight of ice on Mast =

NESC Load Calculations Proposed Mast.xmed Page 7.1-2

oposed PCS Mast on

Prepared by: T.J.L Checked b

y: C.F.C. Job

sq ft/ft

pif BLC 5

sq ft/ft

pif BLC 4

plf BLC1

sqin

plf  BLC3
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Subject:
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Develogment of Wind & Ice Load oh Antennas

Antenna Data:
—oehna Data:

Rev. 1: 7/7/09

Antenna Mode| =
Antenna Shape =
Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind-Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenng =

Antenna Projected Surface Area =

Total Antenna Wind Force =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wing Pressure on Antennas
Surface Area for One Antenna w/ lce =
Antenna Projected Surface Area w/ Ice =

Total Antenna Wind Force wy lce =

“‘Gravity Load {without ice)

Weight of Al Antennas =

“Gravity Load {ice orily)

Volume of Each Antenna =

Volume of Ice on Each Antenna =

Weight of Ice on Each Antenng =

Weight of Ice on All Antennas =

NESC Load Calculations Proposed Mast.xmed

Load Analysis of Proposed PC
CL&P Structure #1102

S Mast on

Norwalk, cT

Prepared by: TJ.L Checked by: C.F.C. Job
No. 08174.CO 5

(AT&T @ 104")

Powerwave 7770

Flat
Lant =55 in
Wt = 11 in
Tam =5 in
WTant =35 Ibs
Nant:=3
L +W
ant"¥ant
S = omee— =42 sf
Hant 144
Aanti= SAgneN, = 12.6 sf
Fant = qz-Cd,_-vAanfm = 805 Ibs BLCS
(Lam + 1)<(wam + 1) o
SAceant = * T T Tt =4d
AicEant = SAICEant Nan = 14 sf
Fiant = p-Cdp-Acg 0 = 90 lbs  BLC 4
WTaneNgne = 105 lbs  BLC2
vant = Lant'Want'Tant = 3025 cuin
Vice = (Lgnt + 1)(Wang + 1) (Tang + 1) = Vgt = 1007 cuin
V.
ice
WlCEant = 1’%2*5 d = 33 Ibs
WlCEant'Nam =08 Ibs BLC 3

Page 7.1-3



Subject:

‘ N TE: mEVENTE Location:

i i ! CONSDLTIHG ENGINEERS

P AT AR FLISALIINET Wi -abewrngd
£33 K. Bieatord #4. Brardors, O Qb ARG

Rev. 1: 7/7/09

Load Analysis of Proposed PCS Mast on

CL&P Structure #1102
Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C. Job

No. 08174.CO.5

Development of Wind & Ice Load on Antennas:

Antenna Data:

Antenna Model =
Antenna Shape =
Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

“Wind Load (NESG Extreme)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna Wind Force =

- Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure on Antennas
Surface Area for One Antenna w/ Ice =
Antenna Projected Surface Area w/ ice =
Total Antenna Wind Force w/ Ice =
‘Gravity Load {without ice).
Weight of All Antennas =

Gravity Load {ice only)

Volume of Each Antenna =

Volume of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of ice on All Antennas =

NESC Load Calculations Proposed Mast.xmcd

(T-Mobile @ 114")

RFS APX16DWV-16DWVS-C-A20

Flat /
Lant = 55.9 in / /
Wyt = 13.3 in /\; \
Tanti= 3.15 in W /

A\

WTam =407 lbs \
Napt = 3

/,

LantWan
SAant - Y 4 = 5.2

Agnt= SAgpyNgpy = 15.5

Fant= qz~CdF-Aam-m =990

(Lant + 1)'(Want + 1)
SAicgant=" = o =57

AicEant = SAIcEant Nant = 17

Fignt = p-Cdp-AicEgnt = 108

WTant'Nant =122

Vant = LantWant Tant = 2342
Vice = (LantJr 1)(V‘/ant* 1)'(Tant + 1) ~ Vant= 1035

W = Vice Id=34
ICEant = 1728

WlCEant'Nant =101

Page 7.1-4
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Subject: Load Analysis of Proposed PCS Mast on

CL&P Structure #1102
i M Location: Norwalk, CT
}l ’f f '{‘ CONSULTING EHOIHEERS -
C Prepared by: T.J.L. Checked by: C.F.C. Job
Rev. 1: 7/7/09 No.08174.C0.5

|

Development of Wind & Ice Load on TMA's

TMA Data: (AT&T @ 104")
TMA Model = Powerwave LGP214
TMA Shape = Flat
TMA Height = Lrpma=9.2 in
TMA Width = Wopa =144 in
TMA Thickness = TTMA =26 in !
TMA Weight = WTrpma =141 Ibs j
Number of TMA's = NTMA =6
o S Wind Load (NESC Extreme)
Assumes Maximum Possible Wind Pressure on TMA's
L W
TMAYYTMA
Surface Area for One TMA = SA = 209 sf
TMA 144
TMA Projected Surface Area = ATMA = SATMANTMA =5.5 sf
Total TMA Wind Force = Frma:= 9z:Cdp-Arpa-m = 353 Ibs  BLCS

‘Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure on TMA's

(trwia + 1) (Wrwaa + 1)

Surface Area for One TMA W/ Ice = SA = > =11 sf
ICETMA 144
TMA Projected Surface Area wi Ice = AICETMA = SAICETMANTMA = 6.5 sf
Total TMA Wind Force wi Ice = Firma = p-Cdp-AiceTia = 42 lbs  BLC4
Gravity Load (without ice)’
Weight of All TMA's = WTrpaNrpa = 85 lbs  BLC2
' Gravity Load (ice only).
Volume of Each TMA = Vrma= Lty AWTMA TTMmA = 344 cuin
Volume of lce on Each TMA = Vice = (Lma + 1)Wrma+ )(Trma + 1) -Vima=221  cuin
Weight of Ice on Each TMA = w . Vice ld=7 Ibs
9 ICETMA = {75710 =
Weight of Ice on All TMA's WICETMA'NTMA =43 lbs BLC 3

NESC Load Calculations Proposed Mast.xmcd Page 7.1-5
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’ Subject:
|

[
N

P

Location:

ATCOM M!
‘ { CONSULYING ENGINBERS

w FE AT A 12233308885 wimatwngaivn
632 hubsealord 5. Aparecrd, T Q6d

Rev. 1: 7/7/09

Load Analysis of Proposed PCS Mast on

CL&P Structure #1102

Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C. Job

No. 08174.CO 5

- Development of Wind & Ice Load on Antenna Mounts

Mount Data:

Mount Type:

Mount Shape =

Pipe Mount Length =

2 inch Pipe Mount Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =

Tri Sector Adapter Mount Weight =

o o Wind Load (NESC Extreme)
Assumes Mount is Shielded by Antenna

Mount Projected Surface Area =

Total Mount Wind Force =

-Wind.Load (NESC Heavy)

Assumes Mount is Shielded by Antenna
Mount Projected Surface Area w/ Ice =

Total Mount Wind Force =

Weight Each Pipe Mount =

Weight of All Mounts =

"Gravity Loads (ice only)

Volume of Each Pipe =
Volume of Ice on Each Pipe =
Weight of Ice each mount (incl, hardware) =

Weight of ice on All Mounts =

NESC Load Calculations Proposed Mast.xmcd

(ATE&T @ 104")

Microflect Tri-Sector Adapter f

Mountw/ 3 Pipes \

Lyt = 66 in /

Round _
f

Wint:=3.66  pif

Dpnt = 2.375 in /\
N ! \& -

mnt =3 &/ —

Wtsa.mnt =20 Ibs

Amnt =0.0

Frnt = qz-CdF-Amm-m =0

AICEmnt = 0.0
Finnt == P-Cdp-AicEmnt = 0
(per TIA/EIA-222-F-1996)

|-mnt

WTnt = Wit~ 12 ° 20

WTnt Nmnt + Wisa.mnt = 80

(per TIA/EIA-222-F-1996)

™ 2
Vinnt = P ‘Drmnt “Lmnt = 292

Vige = [: -[(Dmm + 1)2].(me + 1)] ~ Vit = 307
Vice

w = ——ld=10

WiCEmnt'Nmnt + 5 = 35

Page 7.1-6
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‘ CONSULYING ENGINEERS
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Subject:

Location:

Rev. 1: 7/7/09

Load Analysis of Proposed PCS Mast on

CL&P Structure #1102
Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C. Job

No. 08174.CO.5

Development of Wind & Ice Load on Antenna Mounts -

Mount Data:

Mount Type:

Mount Shape =

Pipe Mount Length =

2 inch Pipe Mount Linear Weight =

Pipe Mount Outside Diameter =

Number of Mounting Pipes =

Tri Sector Adapter Mount Weight =

Wind Load (NESC Extreriie)

Assumes Mount is Shielded by Antenna

Mount Projected Surface Area =

Total Mount Wind Forge =

Wind Load (NESC Heavy)

Assumes Mount is Shielded by Antenna

Mount Projected Surface Area w/ Ice =

Total Mount Wind Force =

Weight Each Pipe Mount =

Weight of All Mounts =

Gravity Loads (ice 6nly)

Volume of Each Pipe =

Volume of Ice on Each Pipe =

Weight of Ice each mount (incl, hardware) =

Weight of fce on Ali Mounts =

NESC Load Calculations Proposed Mast.xmed

(T-Mobile @ 114)

7N
Microfiect Tri-Sector Adapter i !
Mountw/ 3 Pipes \\\/
Round / T N
Lmnt = 66 in / \\ y
Winnt = 3.66 plf \ s
Dmnt = 2375 in / \\\\\ Y.

Npnt=3 \\\ /)"‘\v\\\;:

Wisamnt=20  Ibs

Amnt = 0.0

Frnt = 4z Cdp-Ayppm =0

AiCEmnt = 0.0
Fimnt = PCdEAicEMmnt = 0

(per TIA/EIA-222-F-1996)

l-mnt

WT, Wit~ =20

mnt "=
WTnnt Nmnt + Wisa.mnt = 80
(per TIA/EIA-222-F-1 996)
1 2
Vint = 4 ‘Dmnt -Lmnt = 292
™ 2
Vige = X (Dmm + 1) -(me + 1) =Vt = 307
ce
—ld =10

Vi
WiCEmnt = 47,4

WicEmnt-Nmnt + 5 = 35

Page 7.1-7
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5 1 “ ,‘ CONSULTING ENGIHEE RS

w7 25 AR D I 235303883) Wi e ttovtigcon
ST R Bizafard &, drsrdons, LT Sedns

Rev. 1: 7/7/09

Load Analysis of Proposed PCS Mast on

CL&P Structure #1102
Norwalk, CT

Prepared by: T.J.L Check
No. 08174.C0O.5

ed by: C.F.C. Job

Development of Wind & Ice Load on Coax Cables

Coax Cable Data:

Shape =

Coax Cable Length =

Coax Type =

Coax Outside Diameter =
Weight of Coax per foot =
Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Coax Type =

Coax Outside Diameter =
Weight of Coax per foot =
Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Wind Load (NESC Extreme)

Coax projected surface area =

Total Coax Wind Force (Above NU Structure) =

Wind Load (NESC Heavy)

Coax projected surface area w/ Ice =

Total Coax Wind Force w/ Ice =

O P ‘Gravity Loads (without ice)

Weight of all cables w/o ice

. Gravity Loads (i¢e oniy)

Ice Area per Linear Foot =

lce Weight All Coax per foot =

NESC Load Calculations Proposed Mast.xmcd

(T-Mobile & AT&T)

B
N @4’ .
Round NN, @
o KL
. o S »\9‘,‘ iy T
Leoax = 21 ft \,\47 \ ’@3
/ W
R\ )
HELIAX 1-1/4* ® O [
i &
DC08X1 = 1.55 in //Q\i\ /’/
NN SR
i = N
Wteoayq = 0.66 P , H\ B N
. & ¢ /,@
Neoax1 =12 (6 T-Mobile 6 ATST) & &
NPeoaxq = 2
HELIAX 1/2" ¢
Dgoaxz = 0.58 in
Wigoax2i=0.25  plf
Negax2 =3  (3AT&T)
NPoax2 = 0
NP D +D
Aoy = (NPooax1 Peoat + Ornast) 13 sq fut
12
Feoax= 4z CdgoaxAgoax ™ = 77 pif  BLCS
(NP D, +D 2-|r)
coax1 “coax1 mast
AICE = & il 8 o =14 sq fUft
Ficoax = P-Cdgoax AICE o, = 8 pif  BLC 4
WTcoax = Wtcoax1 'Ncoax1 + WtcoaxZ'Ncoax2 =9 plf BLC 2
, 0 2 2 .
Algoax = ‘{[(Dcoam + 2-lr) = Degaxt :’ =32 sqin
Ai
i coax
WTigoax = Neoaxt I~ = = 1 pif  BLC3

Page 7.1-8




Analysis of NESC Heavy Wind and NESC Extreme

NATCOMM, INC. Subject:
Consulting Engineers Wind for Obtaining PCS Mast Reactions Applied to CL&P Tower
63-2 North Branford Road Tabulated Load Cases
Branford, CT 06405 Location: Norwalk, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date:3/23/09 Prepared by: T.J.L. Checked by: C.F.C. Job No. 08174.CO.5
Load Case Description
1 Self Weight (PCS Mast)
2 Weight of Antennas, TMA's, Mounts, Coax Cables
3 Weight of Ice Only on PCS Structure "
4 NESC Heavy Wind on PCS Structure
5 NESC Extreme Wind on PCS Structure

Footnotes:

(1) PCS Structure includes: PGS Mast, Antennas, TMA's, Mounts, Coax Cable

Load Cases and Combinations

8-0 NESC PCS Mast Load Cases
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Company : Natcomm Inc

July 8, 2009
Designer 2l cfc 9:44 AM
Job Number : 08174-CQ.5 Existing Mast on CL&P Tower # 1102 Checked By:

Global

Display Sections for Member Calcs ~ 15~

Max Internal Sections for Member Caics

Include Shear Deformation
linclude Warpin
Area Load Mesh (in2

IMerge Tolerance (in) I *

P-Delta Analysis Tolerance 10.50% ]
Vertical Axis Y
(Hot Rolled Steel Code 7~ [AISC: ASD 9th

Cold Formed Steel Code AlSI 99: ASD |
Wood Code

| NDS 91/97: ASD -
Wood Temperature < 100F
\Concrete Code _ _ _IACI2002 .

Number of Shear Regions 4 L
Region Spacing Increment (in) 4

Biaxial Column Method
Parme Beta Factor (PCA
:Concrete Stress Block

'Use Cracked Sections
Bad Framing Warnings INo

Unused Force Warnings Yes |

Hot Rolled Steel Properties

o g kabel o Efks] . Gks] . g - Therm (ME5F) _Density[kft"3] _ Yieldksi]

1 A572Gr50 | Tp0000 3., _ 65 ' a9 50

L2 A992 129000 | | 3 | 65 I 49 I 50 |
3 A500 Gr.42 1 3 ! .65 49 ‘ 42

L4 1 | 3 65 49 50 |

L5 . _AB3GrB _ . 29000 |, 11154 o8 L 85 | 49 T 35 |

Hot Rolled Steel Design Parameters

(= Label ___Shape Lengt... Lbyy[f]. -Lbzz[ft]  Lcomp topift] . Lcomp bot[ft] - Kyy_ Kzz Cm-yyCm-... Ch__ysw...z sw..Function

L1 M1 I MASt 55 1 ek LD T T T i ateral

Hot Rolled Steel Section Sets

o ... Label __ Shape = Type -, DesignList  Material _

. - - - DesignRules __Al[in2] _lyy[in4] _Izz [in4] . Jlind]
1.1 MASt _ [PIPE_12.0X | Column. Pipe |A53Gr.B| ~Typical . 17.9 | 339 | 339 | 678
Member Primary Data
oo label __ _ lJoint _ JJoint K. Rotate(deg) _ Section/Shape  Type Design List_Material Design Rules _
1 . M1 [BOTTOM CONN..TOPOFM.. | o 7 MASt | Column | Pipe A53Gr.B  Typical

Joint Coordinates and Temperatures

pomem o babel o oxm _ _Y[it] 2 _Temp [F] _ _ Detach From Dia,

lA,L‘:,EQT,@L__CONNECT,'Q,’\L@_,_VJL,. -0 . 0 B

L2 | TOP_CONNEGTION | 0 I 215 ] 0 | ]
;J ‘ FLANGE_CONNECTION 0 33 0 ]*EO | N

0 52 0 0

| 5 TOPOFMAST 0 55 . 0 7o

RISA-3D Version 7.1.1 [PV AStructural\Rey (1)\Calcs\RISA 3D\Existing - Pipe Mast NESC.r3d] Page 1



Company - Natcomm Inc July8 2009
Designer tjl / cfc 9:44 AM

Job Number : 8174-C0O.5 Existing Mast on CL&P Tower # 1102 Checked By

Joint Boundary Conditions

oo dointlabel o X[Winl . Y[l Z[kin] _ XRotfk ft/rad] Y Rot[k-ftirad] - Z Rot.[k-fifrad] __Footing
| 1 [BOTTOM CONN..| Reaction i Reaction _ Reaction

2 _[TOP_CONNECTI.|  Reaction | Reaction W%‘hﬁ‘ |
\

3 ‘FLANGE_CONNE..|

f 4_[ANTENNA_ CLT - :ﬁﬁ/i I T T' o ] {

| 5 LTOPOFMAST | _ | o i e

4~ —dJointlabel ____ LpMm Direction _ Magnitude[(k k-ft), (in,rad), (k*s"2/ft, k*ft... .

1l ANTENNA LT T L LTy S S & - I

L2 | ANTENNA_CL1 L . Y -.09 |

1 3 i _ANTENNA CL1 | I e Y o ... =08

Joint Loads and Enforced Dlsglacements (BLC 3 : Welght of Ice Only on PCS > Struct)

— _Jointlabel _  __ LbM — _ _ _Direction _ Magnitude[(k k-ft), (in,rad), (k*s*2/ft, k*ft,..

__ ANTENNA CL1 |~ | ] R 2 093

ANTENNA CL1 | | T Y -.043 ]
SANTENNACLY L L T Ty =035

Joint Loads and Enforced Displacements (BLC 4 : NESC Heavy Wind)

. Joint Label . LD M o Dlrectlon o Magnltude[(kkft) (m rad), (k*s"2/it, k*t...
ANTENNA CL1 |
ANTENNA CL1 042

Joint Loads and Enforced Displacements (BLC 5 : NESC Extreme Wind)

- — o ...._ Joint Label —~ —-..LDM . Direction Magmtude[(kkft) (in,rad), (K*s"2/ft, k*t...
LA ANTENNA CL1 T S o V*X_V - ,,J
(2 ANTENNA_CL1 L X 353 ]
Member Distributed Loads (BLC 2 : Weight of PCS Structure)
— - . Memberlabel _ __ Direction _ _ Start Magnitude(k/ft,deg] _  End Magnitude[k/ft,.. ..Start Location[ft,%] End Location]ft, %)
I Y | e Y ! -008 el -008 | 23 52
Member Distributed Loads (BLC 3 : Weight of Ice Only on PCS Struct)
(- — -..._MemberLabel __  Direction . Start Magnitude[k/ft,deg] ~ End Magnitude[k/ft,., .Start Location][ft, %] End Location([ft, %]
1 M1 Y -.008 -008 ‘ \
2 M1 | _015 015 23 { 52 |
Member Distributed Loads (BLC 4 : NESC Heavy Wind)
- - —MemberLabel _ _ Direction _ __Start Magnitude[k/ft,deg] —End Magnitude[k/ft,... Start Location|ft,%] End Location[ft,%)
St oMt X 0., 006 [ o | 23
T2 M1 X .008 .008 23 50 |
Member Distributed Loads (BLC 5: NESC Extreme Wind)
e Memberlabel Dlrectlon -~ . Start Magnitude[k/ft,deg) ~  End Magnitude[k/t,.. .Start Locationlft, %] End Location[ft, %] .
N R I ,,,;,N e H S Y E Y R B -
M1 T 077 1 077 23 50 I

RISA-3D Version 7.1.1 [\ \Structural\Rev (1)\Calcs\RISA 3D\Existing - Pipe Mast NESC.r3d] Page 2



Company Natcomm Inc July 8, 2009
Designer tjl / cfc 9:44 AM

Job Number 8174-C0O.5 Existing Mast on CL&P Tower # 1102 Checked By:

Basic Load Cases
BLC Description — _ . ... Category _ X Gra.. YGrav .Z Gra... Joint Epinft,Diis,t[ipu,tngArga (Mgm.,.,.TSu,rfau.,
; ‘ i

1 SelfWeight (PCS Mast) None S
L2 | Weight of PCS Structure None _ | ‘ |
| : | |
None . o

\

I 3 __Weightof Ice Only on PCS Struct | None
4 NESC Heavy Wind
5 - NESCExtreme Wind. i None _ o

Load Combinations

_ _Description _ Solve _ PD,,,_SR ..BLCFa...BLCFa... BLCFa... B C,Fa,..._BLCFa...BLCﬁg.ﬁ..ﬂBLQEa#_B,LCTFg.,..A:
F 1 NESC Heavy Wind on PCS Mast and. L Yes ' | 115 2115/ | N

2 [NESc Exm%eTVWm on PCS Masta...,

o Member - Sec . Axiall] ey Shearlk] lc zShearlk] Ic Torquelk-fi] Ic_ =y Mome... Ic z-z Momen... Ic_
I max, 1.111 | 1 | =72 11, 0 11 o 117 ¢ Tj 0o 1
‘!2 mini_ 655 . 2 | 2771 [2| 0 1 0 |1 0 1 0 [1
S _|max_ -.183 42 =926 1. 0 1] 0 (1, o0 1. 42.267 . 2 |
4 min| -31 173376 2 0 [1] o ER 1T 11316 q

5 4378 | 1 0 101 0 1. 0 |1 50434 2
[ 6 | 216 2| 0 1] o T1] o T3] 1376 11]
|7 _ max_2.482 | 1 .0 1 0 T1 0 1116525 |2
min| 1.213 1 11 1 :

| | ER 1 ‘

— _...Member = Sec AXIaI[ksﬂ‘ Ic Sﬁegr..j lc z Shear.., I¢ y—Top[ks_] lc y-Bot[k si] lc z-Toplksi] _Ic ,Zi?&t[kj,i]r,, le .
1 M1 1 max .062 [ 1 -08 | 0 1,0 (1, 0 1
2 | ' 101} 110 170 1 |
3. 112554 19, 538 2.0 10 |1
9538 [2] 2554 [1] g ENRC 4
-3.1051/11.381. 21 0 11| o 1]
-11.381213105 [1] 0 [1] o 1|
1-1.034 | 1 3.729 2,0 (1 0 | 1

-3.729 121 1.0 j

11 0

Envelope Joint Reactions

— __Joint_ XK _ Jlc YK _ _Ic _ZK N
[BOTTOM_CON. Vmax‘ 2.771 1A 1T o0 1

RISA-3D Version 7.1.1 [\ AL\ \Structural\Rev (1)\Calcs\RISA 3D\Existing - Pipe Mast NESC.r3d] Page 3



Company Natcomm Inc July 8, 2009

Designer d' cfc 9:44 AM
Job Number : 08174- CO0.5 Existing Mast on CL&P Tower # 1102 Checked By.

Envelope Joint Displacements

o _.__ Joint . X[inp e _Ylin] . Ic L Zfin) ot X Rotation... lc YRotatlon Ic Z Rotation ...
| 1 BOTTOM _CO.. ‘max\ (e | l2 0 i

Envelope AISC ASD Steel Code Checks

.. . Member  Shape 5 -~ ---. CodeCheck - _Loclff] . Ic Shear Che k Loc[ft] .. Ic Fa.. Ftl..... C.C. S..
1 M1 P'PE _12.0X | - ....679 2177121 _.030 2] 198/ ,_2 6.4... w121 ‘231‘1 6§ H1-2

RISA-3D Version 7.1.1 [J:\...\...\...\...\Structural\Rev (1)\Calcs\RISA 3D\Existing - Pipe Mast NESC.r3d] Page 4



Company  : Natcomm Inc Jul;& 2009
9.4

Designer 8’] / cfc AM
Job Number : 08174-CO.5 Existing Mast on CL&P Tower # 1102 Checked By:

Joint Reactions

N K o _dJointlabel
1.1 i BOTTOM CONNECTION |

2 ! TOP_CONNECTION . | . . ‘

.3 _. 1, FLANGE CONNE( o NG . NC - L N( _ L LOCKI .
4 | Totals: =) . z ]
5 ‘

=

|
i
i

J\Calcs\RISA 3D\Existing - Pipe Mast NESC.r3d] Page5

RISA-3D Version 7.1.1 [\ AL\ \Structural\Rey (1




Company : Natcomm inc July 8, 2009

Designer 8’! / cfc 9:48 AM
Job Number : 08174-C0O.5 Existing Mast on CL&P Tower # 1102 Checked By:

Joint Reactions
. LC _ . _Joint Label o XK YK c 2K MX k] .
7 55 | :

MY[kft]  MZpkf
0 \ 0 !

LOCKED |

{ /“/17-”7-*7‘x73‘[ R \

RISA-3D Version 7.1.1 [J:\...\...\...\...\Structural\Rev (1)\Calcs\RISA 3D\Existing - Pipe Mast NESC.r3d] Page 6




Y

: <,,,1>
o« gf>\o )
4 X

-.69k

DPOFMAST
.355k

3 ANGE_CONNECTION

OP CONNECTION

AROTTOM_CONNECTION
‘ Loads: LC 1, NESC Heavy Wind on PCS Mast and PCS Structure
e ittt e

xistngMaston CL&P Tower# 1102 |
ttjlr/rcrfcw S July 8, 2009 at 9:45 AM

' 08174-CO5 LC #1 Loads ' Existing - Pipe Mast NESC.r3d

“Natcomm Inc

— e e i



“ FOPOFMAST

ANTENNA_CL 1

| FLANGE_CONNECTION

i PZ_CONNECTION

6.3

0.7
%OTTOM_CONNECTION

| 1.1

[ Results for LC 1, NESC Heavy Wind on PCS Mast and PCS Structure

} Reactlonunltsarekandkft Sl e

\ Natcomm Inc o f Existing Mast on CL&P Tower # 1102 - o
i/ cfe - | | July g, 2009 ato: 47 AM

| 08174 CO 5 j LC # 1 Reactions EX|st|ng Plpe Mast NESC r3d



<o
-”<§\o
z X!
‘ 1.263k DPOFMAST
|
f TENNA_CL1
|
|
|
|
|
| ANGE_CONNECTION
|
|
|
|
|
|
|
077k

| -.008K
: IOP_CONNECTION
f
|
|
J
|
|
|
|
|
I
|
|
|
‘ 044K/t
I

EOTTOM_CONNECTION

\ Loads LC 2, NESC Extreme Wmd on PCS Mast and PCS Structure

[ Natcomm c Existing Mast on CL&P Tower # 1102 *

‘,tJ'/c,fQ,,,,,_ o ‘July8 2009at946AM
( 08174-C0O.5 LC # 2 Loads EXIstlng P|pe Mast NESC. r3d



<

-/<LL/ e
'z X
G T 'TOPOFMAST
|
| ANTENNA_CL 1
|
|
|
|
i
|
|
|

FLANGE_CONNECTION

! %ﬁCONNECTlON
| T

| 3.2 71
|
‘ 28
%OTTOM*CONNECTION
0.7

Results for LC 2, NESC Extreme Wind on PCS Mast and PCS Structure
| Reaction units are k and k-ft

y?Niaticqmimﬂlr)cﬁ - Existinngia;tﬁoﬁ E:L&PTower#71 102 7 o
Aitiefe o July 8, 2009 at 9:47 AM
| (7)817774-707(7)7.57 - i LC # 2 Reactions . Existing - Pipe Mast NESF{-r%d o



Company - Natcomm Inc July 8, 2009

Designer ; gl/cfc 11:57 AM
Job Number : 8174-C0O.5 Proposed Mast on CL&P Tower # 1102 Checked By:
Global

LQ@@Q@Q@&M@@JQ@,M,M 5
Max Internal Sections for Member Calcs
JLn,qug,S,,h@a@@jgtmajbn e Yes
lInclude Warpin

‘Area Load Mesh (in"2)

Merge Tolerance in

\P-Delta Analysis Tolerance 0.50%
Vertical Axis

i
i

'Hot Rolled Steel Code - _AISC: ASD 9h
[Cold Formed Steel Code T AlSI99: ASD
jWOOd Code 1 NDS 91/97: ASD

1Wood Tem erature
'Concrete Code

‘Number of Shear Regions
'Region Spacing |

Biaxial Column Method
(Parme Beta Factor (PCA
Concrete Stress Block

'Use Cracked Sections ~~~
|

‘Bad Framing Warnings o ‘No !
Unused Force Warnings Yes '

Hot Rolled Stee/ Properties

Al Bkl G g Them (MESE) Density[Wig) vieldjks)
1 AsT2Gr50 29000 11154 I e - I R T -
L2 11154 ‘ :

. 3

Hot Rolled Stee/ Design Parameters
———=207ed oleel Design P

i~ - Label  Shape Lengt.. Lbyylftl  Lbzzft] - Leomp topift] -Leompbotift] = Kyy Kz Cm-yyCm-... Cb_y SW...z sw..Function
! ) i | ! |
I L B 5 i

M1 I mAst Tss T S e DT iateral
Hot Rolled Steel Section Sets
oo --kabel - Shape —Type _Design List -~ Material___ Design Rules - Alin2] . lyy[ind] _lzz [ing) - d.ind4]
1.0 MASt __LPIPE_12,0X | Column | Pipe LAS3Gr.B | Typical = 17.9 ~1.339 1 339 | 678
Member Primary Data
ogeqo-Lbabel ot JJdoint K. Rotate(deg) -Section/Shape  __ Type [Design List_Material Design Rules
-1 M1 BOTT OM_CONN..TOP_OF .| I - -MASt | Column | Pipe _A53Gr.B] ~ Typical

Joint Coordinates and Temperatures
L __Label X

s Label , Z [t Temp [F] ,,TDetachErO,m,Dia.,.;
- »‘_E@IQM;QQNNEQTJQL\LL,,,,A,,_,,,,,,‘,,,_, L0 0 A

L2 | ToP CONNECTION 0 0

' 3 FLANGE_CONNECTION L

L4 ANTENNA CL1__ | 0

.5 ANTENNA CL2 T

RISA-3D Version 7.1 1 [ AL\ \Rey (1)\Calcs\RISA 3D\Proposed - Pipe Mast NESC.r3d] Page 1



Company Natcomm Inc July 8, 2009
Designer d” fc 11:57 AM
Job Number : 8174-CO.5 Proposed Mast on CL&P Tower # 1102 Checked By:
Joint Coordinates and Temperatures (Continued)
\L

__Label \jfﬂ\ ,M\M\ _Temp [F] ——Detach From Dja...
TOP_OF MAST 55 0 0 i

Joint Boundary Conditions

_. Joint Label X[k/mJ - Y[k/m] o ZLk/m] XRQL[k—,ftlrad]TY,,Rot,.[krf,t/,rad],,ZRQt,[k-,fM@dJ
i | | |

I\

Footing

"4 "ANTENNA CL1"" ] | | T
5 _ANTENNA \Cl2, T L R N A T

Joint Loads and Enforced Displacements (BLC 2 : Weight of PCS Structure)
= _____Joint Label —e-kOMO - Direction - Magnitude[(k k-ft), (in.rad), (k*sA2/t, k...
| ! | -.105 ‘

ANTENNA CL1 Y !
Y

ANTENNA_CL1
__ANTENNA Cl1
ANTENNA CL2

- ANTENNACL2 . 08
Joint Loads and Enforced Displacements (BLC 3 : M@gﬂ of Ice Only on PCS Struct)
_Joint Label ~LDM -—---—. Direction _ Magmtuqe[(k,k;ft),,,(era,d),,,(kfs,’tZ/tt,,k,,*,fLi._‘

[ SIS —
i

! ANTENNA CL1
ANTENNA CL1
ANTENNA CL1
ANTENNA CL2
- ANTENNA CL2° S

Joint Loads and Enforced Dlsglacements (BLC 4 : NESC Hea vy Wind)

o _Joint Labe| e LMo - Direction - Magnitudef(k k-ft), (in.rad), (k*s2/tt, k*ft...
L1 ANTENNA CL1 X .09 !
2 u X | .
.3 ,,L,,,,,AN,TEN,MEQ,LZ,,, N X ey 1 - B
Joint Loads and Enforced Dlsglacements (BLC 5 : NESC Extreme Wind)

- ___Joint Labe] o -—— LDM < - ___Direction L Magmtude[(k K-ft), (in, rad), (k*s"2/it, k*t...
i1 .805

Member Distributed Loads (BLc 2: Weight of PCS Structure)

< __Member Label - _Direction ... __Start Magnﬂgde[k/ft deg] End Magmtude[k/ft,...Stan Location]ft, %] _End nggtjqn[ft,%J
i1 ..M Y -009 Lo _ =009 ... 23 ”,,,_‘,,,,,/,,57,,,,, .
Member Dlstrlbuted Loads (BLC 3: Welght of Ice Only on PCS Struct)
o Member Label - .__Direction ... Start _Magnitudel[k/ft,c deg] ,,_,nd Magmtude[k/ft ...Start Locationift, A;] End Locationift, °/]
1 Y -.008 ‘ -.008 0 _
Y -.015 . 52
Member Dlstrlbuted Loads (BL.C 4 : NESC Heavy Wind)
<o .. Memberlabel .--Direction  gtart Magnitudelk/ft,deg] . End Magnltude[k/ft -.-Start Locatlon[ft .%] _End Location[ft, %]
[ M1 ! X 006 ! 006 0 .23 |

[ e T s " AV |




Company - Natcomm Inc July 8, 2009

Designer 8’! / cfe 11:57 AM

Job Number : 8174-CO.5 Proposed Mast on CL&P Tower # 1102 Checked By:
Member Distributed L oads (BLC 4 : NESC Heavy Wind) (Continued)

- - Member Labe| - Direction ,,StanMagnitude[k/ft,deg], - -End Magnitude(k/tt,... Start Location{ft, %] ,E,n,d,,Lg,,iign[tt,%],“
Member Distributed Loads (BIL.C 5 - NESC Extreme Wind)
-, ---.MemberLabel -._Direction ,,,,S,,tart,M,a,gnjt,qde[k,/ﬁ,dgg], ,,,,,E,nd,Magnjtyge[k/fL.,.;,St,a,rt ,Lg,cgiign[f,t,%]T,End,ngatJon[f,t,,%J,_
L1 M1 X ; .044 ! .044 ‘ 23 |
L2 ] M1 ] 077 |
3 M1 _ ) 4 50 ]

Basic Load Cases

{71 - - BLC Description _ ay - Category - X Gra.y Grav...Z
i w,,ﬁsgtwgnufgw\asm,_“ ] -1
Weight of PCS Strycture [
- Weight of Ice Opj /0n PCS Struct ___No
NESC Heay Wind
. _NESC Extreme Wind e

Ta..._Joint Point Distribut d Ar a (Mem... Surfa...

Load Combinations

INESE -Descripton
N ag Hoavy Wind on PCS Mastand.,| s

2 INESC Extreme Wind on PCS Mast a.] Yes
S . Self Weight ] ‘

Enveloge Member Section Forces

,,.Mgmb,e,rﬁ,,r,,,,sﬁ,c,,,, (- AXallk]

-....Solve PD,

T

Enveloge Member Section Stresses

. ,,,,,,,,,M@mtzqr,,,,,,,,,,Se,C,,,, - —- Axiallksi] ¢

! M1 imax 11
m

212919 1]
-3.453 | 1 1126532 |

3453 [1]
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Company Natcomm Inc July 8, 2009
Designer d” fc 11:57 AM
Job Number : 8174-C0O.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Envelope Joint Reactions

o it X YK ez CMX[kfg ey,
_1_BOTTOM_GON.] gx:‘s&sjﬁz 1. 1. 0 1 1

(N ! L1 0
€43 116794 1 10

I
,,,,,,,,, B et S SRR
! z’

0 1

Envelope Joint Displacements

- _._Joint X[m] e
1 ‘BOTTOM _CoO.. wmaxJ ﬁ 1

Envelope AISC ASD Steel Code Checks

Member Shape -----—...Code Check - _Locift) _ ¢ Shear
M1 PlPE 120X‘,, . .167 S21.771020 .0

Check Locfft] ... Ic Fa .. AP, ..C..C.
8

B 3 21.198] ‘2‘64 221 . 231

—\ ‘

RISA-3D Version 7.11 AL - Pipe Mast NESC.r3d] Page 4



Company : Natcomm Inc July 8, 2009
Designer il / cfe 11:59 AM

Job Number : 08174-CO.5 Proposed Mast on CL&P Tower # 1102 Checked By:

Joint Reactions

1 morTosomiabel XK vl oz e MY k] MZ k]
11 BOTTOM CONNECTION | 838 | 1.11] 0 0 | o g
12 | 1 | TOP_CONNECTION . | 0

L3 1T —— ANTENNA CL1 | N | LOCKED

L4 1] Totals: 7. | l

L9 1 - COG(f)y:. . I X0 _ . Y:31619 ANV L

RISA-3D Version 7.1.1 MA AL \Rey (1\Calcs\RISA 3D\Proposed - Pipe Mast NESC.r3d] Page 5



Company

: Natcomm Inc July 8, 2009
Designer :tjl/ cfc 11:59 AM
Job Number : 08174-CO.5 Proposed Mast on CL&P Tower # 1102 Checked By:
Joint Reactions
cooo G Jointlabel - XKoo YKLz - MX ] MY fieft] -~ MZ k)
1 ' 2 . BOTTOM CONNECTION | 3.195 | } 0 % 0 F 0 0 3
) 2 | TOP_CONNECTION . 0
3 ~2 . ___ANTENNA CL1 N L
L4 | 2] Totals:
Lo 20

RISA-3D Version 7.1.1 M AL AL \Rey (1)\Calcs\RISA 3D\Proposed - Pipe Mast NESC.r3d]

Page 6



DP_OF MAST

02K/t

.33k

. ANGE_CONNECTION

EBOP_CONNECTION

TTOM_CONNECTION

i Loads: LC 1, NESC Heavy Wind on PCS Mast and PCS Structure

ifNafthirrnmwlch o Proposed Mast on CL&P Tower # 1 102 ‘ o
Ai/cfe ] July8,2009at 11:58 AM
| 08174-CO.5 LC # 1 Loads | Proposed - Pipe Mast NESC.r3d ‘



i
| Results for LC 1, NESC Heavy Wind on PCS Mast and PCS Structure

‘1 Reaction units are k and k-ft
i
|

Natcomm e~~~
ke
08174-CO5

'TOP_OF MAST

ANTENNA_CL2

ANTENNA_CL1

FLANGE CONNEGTION

P_CONNECTION
22

6.8

0.8
TTOM_CONNECTION

1.1

 Proposed Mast on CL&P Tower # 1102

- LC#1Reactions

July 8,2009 at 11:59 AM
: Proposed - Pipe Mast NESG.r3d



S

S

Natcomm Inc

Ltﬂ/cfc 7
08174-Co, 5

; Loads LC 2, NESC Extreme Wmd on PCS

-

DP_OF_MAST

TENNA_CL2

1.158k

B ANGE_CONNECTION

N OP_CONNECTION

044K/t
B0 TTOM_CONNECTION

Mast and PCS Stryctyre

Proposed Mast on CL&P Tower # 110

C#2loads

July 8 2009 at 11 58 AM o
Proposed Plpe Mast NESC r3d



FFOP_OF_MAST ‘

i ANTENNA_CL2 ‘

ANTENNA_CL 1 |

FLANGE CONNECTION

'P_CONNECTION

‘ 54 -8.1

‘ 32 ;
: g()TTOMMCONNECTION i

0.7

‘ Results for LC 2, NESC Extreme Wind on PCS Mast and PCS Structure |
, Reaction units are k and k-ft

' Natcomm Inc J Proposed Méét on CL&PTower# 1102
_,_,,,,,,,,,,,,_,,,,,,,,,t I e -1
Wide | July’8, 2009 at 11:50 AM
' 08174-CO.5 ! LC # 2 Reactions | Proposed - Pipe Mast NESC.r3d |



. NATCOM M:

| CONSULYING ENGINEERS

Subject:

Location:

Coax Cable Below Existing Mast on CL&P
Tower #1102

Norwaik, CT

Prepared by: T.J.L. Checked by: C.F.C.

Rev. 1: 7/8/09 Job No. 08174.0.05
Coax Cable on CL&P Tower
Distance Between Coax Cable Attach Points =
10
Coaxial Cable Span 10
(from Top of Tower Down 10
Coax run on mast at 85' AGL Coaxspan = -ft (User Input)
Coax attached to tower at 10" AGL) = 10
15
20
Coax Cable Type = Helix 1-1/4" ¢ (User Input)
Diameter of Coax Cable = Dcoax = 1.55-in (User Input)

Weight of Coax Cable =
Number of Coax Cables =

Number of Coax Cables Projected =

Extreme Wind Pressure =
Heavy Wind Pressure =
Radial Ice Thickness =

Radial ice Density =

Shape Factor =

Overload Factor for NESC Heavy Wind Load =
Overload Factor for NESC Extreme Wind Load =
Overload Factor for NESC Heavy Vertical Load =

Overload Factor for NESC Extreme Vertical Load =

Wind Area with Ice =

Wind Area without lce =

Ice Area per Liner Ft =

Weight of Ice on All Coax Cables =

Coax Cable Below Existing Mast on CL&P Page 9.0-1

Weoax = 0.66:pif

N =12

coax

NPgoax = 6

qz:= 31.9-psf
p = 4-psf
Ir:=0.5.in
Id:= 56-pcf

Cdgpay = 1.45

OFyw =25
OFgyy = 1.0
OFHV =15

OFgy = 1.0

(User Input)
(User Input)

(User Input)

(User Input)
(User input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)

{User Input)

Aice = (NPcoax Deoax + 2:Ir) = 10.3:in

A= (NPcoax'Dcoax) =9.3:n

7\'

. 2 2
Alcoax = 4 -[(Dcoax + 2-|r) ~ Dgoax ] = 0.022ft

Wice = Algoax 10Ny = 15.027-pif

(T-Mobile)

2



Subject:

Location:

2 2ZEAEANEAD I L3S AMIALIF i s abewngasar .
£3E K. Breaford PAT AEIETRL CT GA0E Rev. 1: 7/8/09

Coax Cable Below Existing Mast on CL&p
Tower #1102

Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C.

Job No. 08174.C0.05

Heavy Vertical Load =

.
Heavyygt = [(Ncoax'wcoax + Wice)'CoaXSpan‘OFHV]

Heavy Transverse Load =

.
Heavyrpng = (p'Aice‘Cdcoax'CoaXSpan'OFHW)

Extreme Vertical Load =

——
Extremey g := (Ncoax'wcoax'coaXSpan'OFEV)

Extreme Transverse Load =

—
Extremer ng = [(qz-A-Cdcoax)-Coaxspan-OFEW]

Coax Cable Below Existing Mast on CL&P

Heavyygrt =

ExtremeVert =

Page 9.0-2

344
344
344
344
516
688

79
79
79
79
119
158

124
124
124
b HeavyTranS= 124 b
187

249

358
358
Ib ExtremeTr = 358 Ib
ans 358
538

717



Subject:

NATCOMM:

|
.
; : : CONSULTING ENGIHERRS

Location:

2 PR ALY I 2GS ALIILLE w1 maturgzron
LN BRMord 24, dryrecre 07 Ao

Rev. 1: 7/8/09

Coax Cable on CL&P Tower
=<2 »apie oh CL&P Tower

Distance Between Coax Cable Attach Points =

Coaxial Cable Span

(from Top of Tower Down

Coax run on mast at 85' AGL

Coax attached to tower at 10'AGL) =

Coax Cable Type =
Diameter of Coax Cable =
Weight of Coax Cable =
Number of Coax Cables =

Number of Coax Cables Projected =

Coax Cable Type =
Diameter of Coax Cable =
Weight of Coax Cable =
Number of Coax Cables =

Number of Coax Cabies Projected =

Extreme Wind Pressure =
Heavy Wind Pressure =
Radial Ice Thickness =

Radial Ice Density =

Shape Factor =

Overload Factor for NESC Heavy Wind Load =
Overload Factor for NESC Extreme Wind Load =
Overload Factor for NESC Heavy Vertical Load =

Overload Factor for NESC Extreme Vertical Load =

Coax Cable Below Proposed Mast on CL&P Page 9.1-1

Coaxspan =

Helix 1-1/4" ®
Deoaxd = 1.55:in

Weoaxd = 0.66-plf

Neoax1 = 12
NPeoaxt = 6
Helix 172" ¢

Dgoaxa = 0.58.in
Weoax = 0.25-plf
Neoaxg = 3

NPgoax2 = 0

qz:= 31.9-psf
p = 4-psf
Ir:= 0.5.in
Id:= 56-pcf

Cdgpay = 1.45

OFyy = 1.0
OFHV =15

Norwalk, CT

Prepared by: T.J.L. Checked by: C.F.C.

(User input)

(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User input)
(User Input)
(User Input)

(User Input)

(User Input)
(User input)
(User Input)

(User Input)

Coax Cable Below Proposed Mast on
CL&P Tower #1102

(6 T-Mobile 6 AT&T)

(3AT&T)




Subject:

‘N g Location:
H CONSULYING ENGIHERRS

i
i
i
i
§
i
i
i

24 238 ARANEAD 433 ARIIY winabovtegoon .
S3E b Rilord 7. drarters £ 040k ReV. 1: 7/8/09

Coax Cable Below Proposed Mast on
CL&P Tower #1102

Norwalk, CT

Prepared by: T.J.L Checked by: C.F.C.

Wind Area with [ce = Aje= (Npcoax1'Dcoax1 + 2~Ir) =10.3-in
Wind Area without Ice = A= (NPgoay Dooaxt) = 9.3in
Ice Area per Liner Ft = Algoax = 2-[(0003)(1 +20) Dcoax12] = 0,022
Weight of Ice on All Coax Cabies = Wice = Aicoax"d'Ncoax1 = 15.027-plf
Heavy Vertical Load =
i
Heavyygy = [(Ncoax1 Weoaxt + Wice)'CoaXSpan'OFHV]
Heavy Transverse Load = 344 124
344 124
.
Heavyqpang = (p'Aice'Cdcoax'CoaXSpan'OFHW) Hoavyyq = 344 b Heavyr g = 124 b
oMt 344 s 124
516 187
688 249
Extreme Vertical Load =
Extremey g = [(Ncoax1'wcoax1 + Ncoax2'Wcoax2)'Coa’(Span'OF EVJ
Extreme Transverse Load = 87 358
87 358
)
ExtremeTrans = [(qZ'A'Cdcoax)'coaXSPa"'OFEW] Extremeygy = 7 i Extremer, ¢ = %58 Ib

er 87 rans = |,

130 538

173 717

Coax Cable Below Proposed Mast on CL&P Page 9.1-2




Tower Version 9.04, 11:35:21 AM Wednesday, July 08, 2009
Undeformed geometry displayed
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11:40:21 AM Wednesday, July 08, 2009
or multiple load cases
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