STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square
New Britain, Connecticut 06051
Phone: (860) 827-2935
Fax: (860) 827-2950

August 6, 2002

Michele G. Briggs

Manager of Real Estate

SNET Mobility LLC

500 Enterprise Drive, 3" Floor
Rocky Hill, CT 06067

RE:  EM-CING-033-020722 - Southwestern Bell Mobile Systems, LL.C notice of intent to modify an
existing telecommunications facility located at 179 Shunpike Road, Cromwell, Connecticut.

Dear Ms. Briggs:

At a public meeting held on August 1, 2002, the Connecticut Siting Council (Council) acknowledged 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 July 22, 2002.
The modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. 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 you for your attention and cooperation.
2% 4 @/"E%W

frﬁ‘éﬁ Gelsto —
Chairman

MAG/laf

¢ Honorable Stanley A. Terry, Jr., First Selectman, Town of Cromwell
Frederic Curtin, Zoning Enforcement Officer, Town of Cromwell
Cromwell Fire District
Christopher B. Fisher, Esq, Cuddy & Feder & Worby LLP
Stephen J. Humes, Esq., LeBoeuf, Lamb, Greene & MacRae

Tsiting\em\cing\cromwell\dc080102.doc



Town of Cromwell

Memo

To: . Stan Terry, First Selectman

From: Craig Minor, Town Planner
Date: 07/25/02

Re: Southwestern Bell Mobile Proposal to Modify Cromwell Fire District
Telecommunications Tower at 179 Shunpike Road

Thank you for forwarding to me the letter from Southwestern Bell Mobile (SBC) of July 22,
2002 regarding the Cromwell Fire District's tower at 179 Shunpike Road. My comments are
as follows.

As you know, the Connecticut Siting Council has near-total jurisdiction over approving the
construction and modification of telecommunication towers. Local municipalities are given
the opportunity to comment and request modifications to plans.

This is a proposal for SBC to add its antennae to the existing tower. These new antennae
would be located approximately 2/3 of the way up the tower. The proposal also involves
SBC constructing an additional equipment room 12' x 38' in size, and a new generator on a
pad set into (excavated from) the side of the hill. See attached drawings submitted by SBC.

The additional antennas will be no more noticeable than the existing "Voicestream” and
"AT&T" antennas, so | don't have any concern there. However, the new equipment room
will be only 20' from the back of Lot 12 on Black Birch Drive, and the excavated generator
pad will be about 40' from the back of Lots 9 and 10 on Twin Oaks Drive. The plan doesn't
indicate any plantings or other screening and | am not familiar with how dense the existing
vegetation is on Lots 9, 10 and 12..

If they haven't already done so, | recommend SBC be directed by either the Connecticut
Siting Council or the Cromwell Fire District to discuss this plan with the owners of these lots
and to discuss the need, if any, for screening.

CC:

P&Z

Cromwell Fire District
file
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Southwestern Bell Mobile Systems, LLC
500 Enterprise Drive
Rocky Hill, Connecticut 06067-3900
. M Phone: (860) 513-7700
X Cl ngu lar Fax: (860) 513-7190
Southwestern Bell WIRELESS
Michele G. Briggs
Manager of Real Estate

July 22, 2002

Honorable Stanley A. Terry, Jr., First Selectman
Cromwell Town Hall

41 West Street

Cromwell, Connecticut 06416

Re: Notice of Exempt Modification — Existing Telecommunications Tower Facility at 179
Shunpike Road, Cromwell, Connecticut

Dear Mr. Terry:

Southwestern Bell Mobile Systems, LLC (“SBMS”) (formerly SNET Mobility, LLC formerly
Springwich Cellular Limited Partnership) intends to install telecommunications antennas and
associated equipment at an existing multicarrier telecommunications tower at 179 Shunpike Road
in Cromwell, Connecticut.

The facility is owned and operated by the Cromwell Fire District (“Fire District”), with offices at
322 Main Street, Cromwell, CT 06416. The Fire District and SBMS have entered into an
agreement concerning the modification and sharing of the facility.

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 Town of Cromwell 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 SBMS 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 the undersigned or Mr. Derek Phelps, Executive Director of the Connecticut Siting
Council, at (860) 827-2935.

Michele G. Briggs
Manager of Real Estate

Enclosure



EM-CING-033-020722
Southwestern Bell Mobile Systems, LL.C

500 Enterprise Drive
PR Rocky Hill, Connecticut 06067-3900
y ) @ » Phone: (860) 513-7700
(BBC X ClngUIar Fax: (860) 513-7190
‘e Southwestern Bell WIRELESS

Michele G. Briggs
Manager of Real Estate

July 22, 2002

Mr. Mortimer A. Gelston, Chairman
Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Re: Notice of Exempt Modification — Existing Telecommunications Tower Facility
at 179 Shunpike Road, Cromwell, Connecticut

Dear Chairman Gelston:

Southwestern Bell Mobile Systems, LLC (“SBMS”) (formerly SNET Mobility, LLC;
formerly Springwich Cellular Limited Partnership) intends to install telecommunications
antennas and associated equipment at an existing multicarrier telecommunications tower at
179 Shunpike Road in Cromwell, Connecticut.

The facility is owned and operated by the Cromwell Fire District (“Fire District™), with a
principal address of 322 Main Street, Cromwell, CT 06416. The Fire District erected the
170-foot high, self-supporting lattice tower in 1999 for the purpose of meeting its and the
Town’s communications needs as well as generating revenue from co-located commercial
carriers.

The Fire District and SBMS have agreed to the proposed shared use of this tower
pursuant to mutually acceptable terms and conditions. The Fire District has authorized
SBMS to apply for all necessary permits, approvals, and authorizations which may be
required for the proposed shared use of this facility.

SBMS is licensed by the Federal Communications Commission ("FCC") to provide
cellular mobile telephone service in the Hartford, CT Metropolitan Statistical Area, which
includes the area to be served by SBMS’ proposed installation. The public need for
cellular service has been predetermined by the FCC.



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 First Selectman of the Town of Cromwell.

Attached to this notice are a site location map, a proposed site plan, the proposed tower
profile, and structural information.

The existing facility is located west of Shunpike Road (Route 3), with coordinates of 41°
37’ 23.6” N and 72° 40’ 44.5” W (NAD 83). The site is a wooded hilltop with a clearing
for a large, buried water storage tank owned by the Fire District. The tower and
associated equipment buildings lie immediately north of the water tank. The entire Fire
District parcel is surrounded by a chain link security fence topped with barbed wire;
however, the Tower facility is not separately fenced.

The 170 foot tower was designed to support multiple antenna arrays. At the present time,
the Tower is shared by the Town of Cromwell (fire, police, ambulance), AT&T Wireless
(“AT&T”), and VoiceStream Wireless (“VoiceStream™).

= The Town of Cromwell operates redundant whip antenna arrays with centerlines at
180 feet above ground level ("AGL") and 142 feet AGL. The lower array is held in
reserve should there be a failure of the upper array, and there is no reason to expect
that they would ever operate simultaneously.

= AT&T operates 12 panel antennas with centerlines at 160 feet AGL.

» VoiceStream operates six panel antennas with centerlines at 125 feet AGL.

On January 25, 2001, the Council approved tower sharing application TS-SCLP-033-
010104 in which SBMS’ predecessor-in-interest presented a plan for additional shared use
of the Fire District’s tower. The original plan called for the existing equipment building to
accommodate our telecommunications equipment and for an existing indoor power
generator to be replaced by an outdoor generator. Although no construction took place
pursuant to the approved TS-SCLP-033-010104, it was subsequently determined that the
existing building was, in reality, inadequate to accommodate anticipated
telecommunications development at the site.

As shown on the attached site plan, SBMS now proposes to construct an additional 12” x
38’ equipment building just west of the existing building for equipment belonging to
SBMS and future carrier(s). It will be a prefabricated structure designed to match the
existing building.

As before, a power generator presently occupying the westernmost room of the original
building, as well as an outdoor propane tank used to fuel the existing generator, will be
removed from the facility. SBMS will install a replacement electric power generator
(Kohler diesel-powered) on a concrete pad to be built just west of the new building.



For its antenna array, SBMS proposes to install up to twelve CSS DUO4-8670 panel
antennas, approximately 48 inches in height, with the center of radiation approximately
114 feet above ground level AGL. Associated equipment to be installed on the tower are
up to six ADC Co. dual-band tower top amplifiers (“TTA’s”; small metal boxes
approximately 26 pounds apiece) immediately behind the antennas, and one Nokia
Emergency-911 location measurement unit antenna (“LMU”; approximately 9 inches high
and 9 ounces in weight). A small GPS antenna will be mounted to the top of the
equipment building.

With the “GSM?” configuration, SBMS will broadcast up to:

= 2 channels, 296 Watts ERP, 880 - 894 MHz;
= 2 channels, 427 Watts ERP, 1930 -1935 MHz.

A structural analysis report (attached) shows that the tower currently is not structurally
capable of supporting the proposed SBMS telecommunications equipment. However, a
plan for strengthening the tower has been developed (attached), and SBMS will not install
its equipment on the tower until it has been re-enforced in accordance with these
specifications.

Statutory Considerations

The changes to the Cromwell 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.

2. The proposed changes will not affect the property boundaries. All new
construction will take place on property owned by Fire District and within the existing
fence.

3. The proposed additions will not increase the noise level at the existing
facility by six decibels or more. Except for noise resulting from construction, the only
additional sound will be from equipment cooling systems.

4, Operation of the additional 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 tower in relation to the operation of the currently proposed
antenna array is as follows:

Centerline | Frequency Number PovCV(;r ll’er Power Standard Percent

Company Height of (W: l:::) Density" Limits of
(feet) (MHz) Channels @mWem?) | (mWem?) | Limit

AT&T * 160 g }gg; 8 100 0.0112 1.0000 1.12

f
cg)mw:e(;l . 142 + Cumulative 1.30
VoiceStream * 125 1930 - 1950 4 268 0.0247 1.0000 247
SBMS GSM 114 881 - 894 2 296 0.0164 1.5867 1.03
SBMS GSM 114 1931 - 1935 2 7 427 0.0236 1.0000 2.36
a0 ] R

* Power density parameters taken from VoiceStream's application to the Council in TS-VoiceStream-033-
000609, approved June 20, 2000. Town data utilize lower set of redundant antennas for worst-case analysis.
Note for VoiceStream calculation that ERP = EIRP / 1.64.

T 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" exposure would be approximately
8.3 % of the ANSI/IEEE standard, as calculated for mixed frequency sites. Total power
density levels resulting from SBMS’ use of the tower facility would thus remain well
within applicable standards.

For the foregoing reasons, SBMS respectfully submits that proposed changes to
implement expanded shared use at the Cromwell site constitute an exempt modification

under R.C.S.A. Section 16-505-72(b)(2).

Please feel free to call me at (860) 513-7700 with questions concerning this application.
Thank you for your consideration in this matter.

Respectfully yours,

Mickole . Biiggs/ 556

Michele G. Briggs
Manager of Real Estate

Enclosures

cc: Honorable Stanley A. Terry, Jr., First Selectman, Town of Cromwell
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Structural Analysis Report
For

Cingular Wireless

170° Communications Tower

Cromwell, Connecticut

MGI 15364.1251

July 15, 2002

Maguire Group Inc.
Architects/Engineers/Planners

One Court Street
New Britain, Connecticul 06051



Maguire Group Inc.

Architects, Engineers, Planners

One Court Street

New Britain, Connecticut 06051

(860) 224-9141 .

STRUCTURAL ANALYSIS REPORT
Of

170" COMMUNICATIONS TOWER
CROMWELL, CONNECTICUT

EXECUTIVE SUMMARY:

Maguire Group performed a structural analysis of the 170 foot tall self supporting tower
located in Cromwell, Connecticut. The analysis was performed to determine the effect of
installing 12 Cingular DOU4-8670 Cellular antennas and 6 ADC Cleargain amplifiers
mounted on a low-profile platform at an elevation of 115 feet.

The proposed installation is intended to replace the original design set of 12 Allgon 7184
antennas at elevation 115 feet. Our analysis indicates the tower and its foundation are not
capable of supporting the proposed antenna/amplifier system at elevation 115 feet, in
addition to the antenna installations at the four other antenna elevations, as originally
designed. However, the tower can be reinforced to carry the additional loading.

INTRODUCTION:

The tower is a 3 sided, self supporting lattice truss on a drilled pier foundation. The analysis
was based on information included in a letter from Paul J. Ford and Company to ARCNET,
including a sketch (Appendix “A”) of the tower as built, together with antennas, platforms
and cables proposed as of May 4, 2000. We were also provided with cut sheets of the
newly proposed antennas and amplifiers. Maguire engineers did not visit the tower site.
The cut sheets of the proposed antennas and amplifiers are shown in Appendix “B”.

This analysis was conducted with the following antenna loads:

Elevation 115 ft 125 ft 135 ft 160 ft 170 ft
12 CSS DOU4 6 RR90-12 1 TXRX 12 Aligon 7184 1 TXRX
1 PD201-7 1 PD201-7
2 PD1142 ' 2PD1142
3 PD620 3 PD620
Cables (12) — 1-5/8" (6) — 1-5/8” | 7 various dia. | (12) — 1-5/8” 7 various dia.

e Platforms were located at the same elevations as the antennas.

»  Cables were not modified from the revised design. Forty four cables of various
diameters were evenly distributed on the three faces of the tower.

e (12) DOU4-8679 panel antennas and 6 amplifiers were located at elevation 115'.




Cingular Wireless July 16, 2002
170' Monopole Tower MGI 15364.1251
Cromwell, Connecticut

TOWER ANALYSIS:

The structural analysis was done according to TIA/EIA-222-F (EIA), Structural Standards for
Steel Antenna Towers and Antenna Supporting Structures. EIA requires two loading
conditions to be evaluated to determine the tower's capacity. The higher stresses resuiting
from the two cases is used to calculate the tower capacity:

* Case | = Wind Load (without ice) + Tower Dead Load (controls)
* Case 2 = 0.75 Wind Load (with ice) + lce Load + Tower Dead Load

Allowable stresses of tower members were increased by one-third according to TIA/EIA
Paragraph 3.1.1.1.

Dead weights, ice loads, and wind load of the truss, antennas, platforms and cables were
“hand calculated” on Mathcad sheets. These modeling calculations are shown in

Appendix “C”. An 85 mile per hour wind was applied according to section 16 of the TIA/EIA
Standard for Middlesex County, Connecticut. For load case 2, one-half inch of radial ice
covered the entire structure and all appurtenances, according to Annex A, 2.3.1.2 C.

Member properties and loads generated on the Mathcad sheets were input into a general
purpose frame analysis program, RISA 3D, distributed by RISA Technologies. Results
from the RISA 3D stiffness analysis are shown in Appendix “D”.

Axial and bending forces were determined for each member of the model. These forces
were fed back to the Mathcad sheet (Appendix “C”, sheets 16 through 20) to compute axial
stresses. The axial stresses were compared to allowable stresses, taking local buckling into
account according to Paragraph 3.1.15.1 of TIA/EIA.

TOWER ANALYSIS RESULTS:

Our analysis determined the tower cannot support the proposed antenna/amplifier loads in
addition to the loading proposed at the four other antenna elevations.

The following table summarizes the capacity of the tower legs and diagonals based on axial
stresses. Note that the diagonals between 0 and 20 feet have a C/D ratio of 0.97 and the
diagonals between 80 and 120 feet have a C/D ratio of 0.90. )

Capacity/Demand

Elevation Leg Members Diagonal Members
150' - 170’ 2.32
120" - 150’ 1.75 1.54

80— 120’ 1.08 0.90

60’ — 80 1.16 1.09

20" - 60’ 1.07 1.05

0 -20 1.19 0.97

-2 -, 1251sn001.doc




Cingular Wireless July 16, 2002
170" Monopole Tower MGl 15364.1251
Cromwell, Connecticut

FOUNDATION ANALYSIS

As no soils information is available, the foundation is not analyzed.

CONCLUSIONS AND SUGGESTIONS:

As detailed above, our analysis indicates that the existing tower is not capable of supporting
the antenna loading proposed by Cingular. We recommend reinforcing the six diagonal
members located between elevations 80’ and 90'.

LIMITATIONS:

This report is based on the following assumptions:

Tower is properly installed and maintained.

All members are in new condition.

All required members are in place.

All bolts are in place and are properly tightened.

Tower is in plumb condition.

All members are galvanized.

Ali tower members were properly designed, detailed, fabricated, and installed and have
been properly maintained since erection.

8. Record sketches accurately reflect tower dimensions and height.

NOoOOR~WN -

Maguire Group is not responsible for any modifications completed prior to or hereafter which
Maguire is not or was not directly involved. Modifications include but are not limited to:

1. Adding or relocating antennas.
2. Installing antenna mounting gates or side arms.
3. Extending tower.

Maguire hereby states that this document represents the entire report and that it assumes
no liability for any factual changes that may occur after the date of this report. All
representations, recommendations, and conclusions are based upon the information
contained and set forth herein. If you are aware of any information which conflicts with that
which is contained herein, or you are aware of any defects arising from original design,
material, fabrication, or erection deficiencies, you should disregard this report and
immediately contact Maguire. Maguire Group disclaims all liability for any representation,
recommendation, or conclusion not expressly stated
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STRUCTURAL ANALYSIS REPORT
Of

170" COMMUNICATIONS TOWER
CROMWELL, CONNECTICUT

EXECUTIVE SUMMARY:

Maguire Group performed a structural analysis of the 170 foot tall self supporting tower
located in Cromwell, Connecticut. The analysis was performed to determine the effect of
installing 12 Cingular DOU4-8670 Cellular antennas and 6 ADC Cleargain amplifiers
mounted on a low-profile platform at an elevation of 115 feet.

The proposed installation is intended to replace the original design set of 12 Aligon 7184
antennas at elevation 115 feet. Our analysis indicates the tower and its foundation are not
capable of supporting the proposed antenna/amplifier system at elevation 115 feet, in
addition to the antenna installations at the four other antenna elevations, as originally
designed. However, the tower can be reinforced to carry the additional loading.

INTRODUCTION:

The tower is a 3 sided, self supporting lattice truss on a drilled pier foundation. The analysis
was based on information included in a letter from Paul J. Ford and Company to ARCNET,
including a sketch (Appendix “A”) of the tower as built, together with antennas, platforms
and cables proposed as of May 4, 2000. We were also provided with cut sheets of the
newly proposed antennas and amplifiers. Maguire engineers did not visit the tower site.
The cut sheets of the proposed antennas and amplifiers are shown in Appendix “B”.

This analysis was conducted with the following antenna loads:

Elevation 115 1t 125 ft 135 #t 160 ft 170 ft
12 CSS DOU4 6 BRR90-12 1 TXRX 12 Allgon 7184 1 TXRX
1 PD201-7 1 PD201-7
2PD1142 ' 2PD1142
3 PD620 3 PD620
Cables (12) - 1-5/8" (6) —1-5/8” | 7 various dia. | (12) — 1-5/8" 7 various dia.

* Platforms were located at the same elevations as the antennas.

»  Cables were not modified from the revised design. Forty four cables of various
diameters were evenly distributed on the three faces of the tower.

* (12) DOU4-8679 panel antennas and 6 amplifiers were located at elevation 115'.




Cingular Wireless July 16, 2002
170' Monopole Tower MGI 15364.1251
Cromwell, Connecticut

TOWER ANALYSIS:

The structural analysis was done according to TIA/EIA-222-F (EIA), Structural Standards for
Steel Antenna Towers and Antenna Supporting Structures. EIA requires two loading
conditions to be evaluated to determine the tower's capacity. The higher stresses resulting
from the two cases is used to calculate the tower capacity:

* Case | = Wind Load (without ice) + Tower Dead Load (controls)
» Case 2 = 0.75 Wind Load (with ice) + Ice Load + Tower Dead Load

Allowable stresses of tower members were increased by one-third according to TIA/EIA
Paragraph 3.1.1.1.

Dead weights, ice loads, and wind load of the truss, antennas, platforms and cables were
“hand calculated” on Mathcad sheets. These modeling calculations are shown in

Appendix “C”.  An 85 mile per hour wind was applied according to section 16 of the TIA/EIA
Standard for Middlesex County, Connecticut. For load case 2, one-half inch of radial ice
covered the entire structure and all appurtenances, according to Annex A, 2.3.1.2 C.

Member properties and loads generated on the Mathcad sheets were input into a general
purpose frame analysis program, RISA 3D, distributed by RISA Technologies. Results
from the RISA 3D stiffness analysis are shown in Appendix “D”.

Axial and bending forces were determined for each member of the model. These forces
were fed back to the Mathcad sheet (Appendix “C”, sheets 16 through 20) to compute axial
stresses. The axial stresses were compared to allowable stresses, taking local buckling into
account according to Paragraph 3.1.15.1 of TIA/EIA.

TOWER ANALYSIS RESULTS:

Our analysis determined the tower cannot support the proposed antenna/amplifier loads in
addition to the loading proposed at the four other antenna elevations.

The following table summarizes the capacity of the tower legs and diagonals based on axial
stresses. Note that the diagonals between 0 and 20 feet have a C/D ratio of 0.97 and the
diagonals between 80 and 120 feet have a C/D ratio of 0.90.

Capacity/Demand

Elevation Leg Members Diagonal Members
150" - 170’ 2.32
120" - 150’ 1.75 1.54

80’ - 120’ 1.08 0.90

60" - 80’ 1.16 1.09

20' - 60’ 1.07 1.05

0-20 1.19 0.97

-2 - 1251sn001.doc




Cingular Wireless ) July 16, 2002
170" Monopole Tower MGl 15364.1251
Cromwell, Connecticut

FOUNDATION ANALYSIS

As no soils information is available, the foundation is not analyzed.

CONCLUSIONS AND SUGGESTIONS:

As detailed above, our analysis indicates that the existing tower is not capable of supporting
the antenna loading proposed by Cingular. We recommend reinforcing the six diagonal
members located between elevations 80’ and 90

LIMITATIONS:

This report is based on the following assumptions:

Tower is properly installed and maintained.

All members are in new condition.

All required members are in place.

All bolts are in place and are properly tightened.

Tower is in plumb condition.

All members are galvanized.

All tower members were properly designed, detailed, fabricated, and installed and have
been properly maintained since erection.

8. Record sketches accurately reflect tower dimensions and height.

NOO AN

Maguire Group is not responsible for any modifications completed prior to or hereafter which
Maguire is not or was not directly involved. Modifications include but are not limited to:

1. Adding or relocating antennas.
2. Installing antenna mounting gates or side arms.
3. Extending tower.

Maguire hereby states that this document represents the entire report and that it assumes
no liability for any factual changes that may occur after the date of this report. All
representations, recommendations, and conclusions are based upon the information
contained and set forth herein. If you are aware of any information which conflicts with that
which is contained herein, or you are aware of any defects arising from original design,
material, fabrication, or erection deficiencies, you should disregard this report and
immediately contact Maguire. Maguire Group disclaims all liability for any representation,
recommendation, or conclusion not expressly stated
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Analysis



Acct: __15564.1251

Project: Cingular Wireless
Subject: Cromwell, Connecticut Sheet:
170" Lattice Tower Date: 702
Cont. Nox

Chk:

GROUP_ Comp: JAM

Description:
Design Code: TIA/EIA-222-F

Material properties:

Legs: AS00 Gr.B Steel: Fy:= 50ksi

Ice Density (2.1.2.2): Yjce = D6pcf

Design Criteria:

Overstress Factor for structures under 700 ft (3.1.1.1): Ky = 3

Ice Thickness (Annex A 2.3.1.2C): T,
Allowable Combined Bending and Axi

Geometry:

Elevation at the top of the pier or footing: EIP = Oin

Elevation at Top of Section: ELy:= (20 60 80 120 150 170 )T ft

Total Number of Sections: nn:= rows(ELt> nh=6

Elevation at Bottom of Section: ELy

Top of Sloped section elevation: Elgg = 150ft

Number of sloped sections: n:= max(indss)

Mid-point elevation of each section:

{Input sections from bottom to top)

170 foot Self Supporting Tower, on spead footing foundation.

A
V‘J

Bracing Steel: AS6 Fyy 1= 56ksi ’

2,
S

=

R
e

E¢ = 29000ksi

s

Xz

oA

N~
Y

= .5in

7
EE
N7

al Stress for Compact Sections: Fp:= .6F,

OSSN
S

Fp = 30ksi

K

N\

™
)

k:=1..nn k2 := 2..nn

= ELy ELbT =(0.00 20.00 60.00 &0.00 120.00 150.00)ft
k2—1

k2
indgg = if(ELSS=ELt,k,O> indSST =(0 0 0 05 0)
k

n=5 i=1.n j=n+1.nn

z:= 5(ELy + ELp) Z =(10 40 70 100 135 160)f

Leg spread at the base: Spy:= 20ft

Joint coordinates at the base:

x):= —5-5p %1 =-10.000ft vt = xp-tan(30deg)  y3 =-5H774ft
xp = 5-5py %2 =10.000ft yp = xtan(30deg)  yp =-5774ft
xz = Oft y3 = xp-tan(60deq) + vy vz = 1.547ft

Leg spread at the top of sloped section: Spy,4+1:= 5ft

X1:= =55pny x7=-2500ft Y11= xptan(30deg)  yh = -1443ft

xXp= 55ph4; X2 =25001t yo = xytan(30deg)  yp = -1443+

Xz = Oft Y3 = x'>tan(60deg) + ¥ Yz =2.687ft

cromsn007.mcd



ELp
Intermediate leg spreads: Spj = Sp1 — TI'(SW - 5Pn+1)
t

n
A

T
Straight Sections: Spj41:= Spp 41 Sp =(20.0 16.0 4.0 12.0 80 50 50)ft
Leg Sizes: (3)2-1/4"9, (3)2", (2)1-3/49", (D)1-1/29", (IN-1/4¢",1-2/4"

T
Width of sub leg towind: B := (225 2 175 15 125 175) in

T
Number of sub legs in the section: Np=(3 3 3 3 3 1)

.
Sub Girt Length: Legi= (12 12 12 12 12 €) in

Lgg'sin(60deg) yng = (346 3.46 346 346 346 0.00)in

1
Ysg - g

Gross Section Area: Gy = [(ELt — ELy, )~[(Spk+ Spk+1)-5 + Lsgﬂ G = (400 660 260 440 225 100) ft
k k k k

With lce: Gy = [(ELt - ELbk)-l:(Spk + Spg41)-5 + Leg + 2Tiﬂ Gl = (402 663 282 443 228 102) ft°
k k k

Straight leg length: 1| = ELy - ELy

J J J
¥3 Y3 -
Sloped Legs: L := (ELt.—ELb_)sec = L =(20.03 40.07 20.03 40.07 30.05 20.00)ft
i i i tn
T
Leg sub-girt diameter : Bgq:= .625in Sub girt spacing: Sgq:= (141 141 141 141 140 €) in
LL
Number of sub girts per section: ngk:= if] Lsgk=8'in,0,ﬂoo 5o ngT —(17 34 17 34 25 0)
k
Leg sub diagonal: Bgy:= (625 625 5 5 5 O.)T in
_
_ 2 2 T
Length of sub-diagonal: Lgg:=,[ Lsg + Sgq lsg =(1865 185 185 185 1865 0.0)ir
Leg wind area: A = [NL~[LL-BL+ Nog(Lsg'Bsg + Lsd-Bsd)]] Al = (2595 4830 2117 3873 2609 420)in’

Leg wind area with ice: AL ji= [NL-[LL-(BL + 2Ti) + ng-[Lsg-(Bsg +2T) + Log(Bsd + 2Ti)]:|]
AL = (4873 9385 4394 8428 5980 660)in

—_—
2 2
Leg x-section Area: Ajy:= (NL-.25-H-BL ) ALXT =(M83 942 722 530 2656 241)in

-2- cromsn007.mcd




—_— B
2
Sub Girt: Aggxi= (N|_-.25-‘II-BSg ) Diagonal: Aggy:= (NL-.25~n-BSd2)

LY

Legwt: Wt := YS-[[ALX'LL + ng-(Ang-Lsg + ASdX-LSd):I] WtLT = (949 1556 598 934 532 164)Ibs
? T
wtp = Wy = L wtp = (47 39.30 23 16 &)plf

4
Ice per foot to sub legs: iceg|:= Z~|:(BL + 2T5)2— BLZ}YiCG ices|T = (1686 153 137 122 107 137)plf

i 2 2
lce per foot to sub girts: icegq:= Z-[(Bsg + 2Ti) = Bgg ]'Vice icegq = 0.69plf

n 2
Ice per foot to sub diags: icecq:= Z-([((55d+ 2Ti)) —BstD-yice iceSdT = (069 069 061 0.61 0.61 0.31)pl

Leglce Wt: lcep := ((ices|-L|_)+ (ng-icesg-Lsg)+(ng~icesd'Lsd))~5 lce,| = (190 362 166 313 219 82) Ibs

.—_—_.._% T
ice| = lcep + L icel,. =(2 9 &6 8 7 4)plf

- T
Number of Cross Braces per Section: Ny:=(2 4 2 4 3 8)

—_—

Leg sections unbraced lengths: L= L = Ny LUT =(120.2 1202 120.2 1202 120.2 30.0)in
R
Legmoment of inertia: f y:==| ——-B + —-B_ -ys T 4
64 4 9 Iy = (290 229 175 1286 &9 0)in
Leg T
Xgq = = Xsg =(6.00 6.00 6.00 6.00 6.00 0.00)in
NL'TE 2:7 2 )
hy=| — B +—B -
| Teq Tt T T L eg Iy =(290 229 175 126 89 0)in”
Leg radius of gyration: :=.’ x = Aix rLT =(4.93 492 492 491 491 0.44)in
% T
Global slenderness ratio: KL_rg =Ly +r Klrg =(244 244 244 245 245 66.6)
Element radius of gyration: rg = .25B reT =(056 050 044 038 031 0.44)in
__H T
Local slenderness ratio: KL_rj = S5gq + rg KL = (251 26.2 322 376 451 0.0)

Governing slenderness ratio: KL_r = max(KL_q ,KL_rg \> KL_rLT = (251 2862 322 376 451 66.6)
k k k

KL_r

Effzctive K-7zcter to convert global to local slenderness ratior Kggr = L
\L_fI
-

Keﬁf = (103 116 132 154 184 1.00)
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Diagonals:
Diagonal sections: L4x4x1/4", L3.5x3.5x5/16, LAx3x5/16, LIxdx3/16, LI3x3x3/16, 7/8" rod
«
T

Sections with angle diagonals: LD:=(1 1111 0)  Idg:= if(LDy =1,k,0)  Ld:= max(id) jd:=Ld+ 1.nn
Width of diagonal towind: Bp:=(4 35 3 3 3 &75) in
Thickness of diagonal section: Tp:= (.25 3125 .3125 1875 18675 .1875)T in
' . T 2
Diagonal x-sectional area: Apy:= (194 2.09 176 1.09 1.09 .601) in
Diagonal weight per foot: wty:= (6.6 72 61 371 371 2.05)T plf

T
Radius of gyration: ry:= (1.25" 1.08" 922" 939" 939" 25Bp )

6

Radius of gyration: ry:= (.795" 69" 589" 5YG" 596" 25Bp )T
[5)

2

N\ L 2
Loncth of d - Y3 - Y3 L . Spi — Spi+1 ]
ength of diagonal: = cog| —— . — | + - —
d ¢ b EL, Ny PN, %9,
n i i
2 2 T
lp = J (LL +Nx) + (Spj—BL) lp =(211 193 16.0 145 120 55)ft
j i j
Angle with Horizontal: ap = asin L = (N -L T
ngte with rorizontal: %o, as”‘[ L ( X Dkﬂ ap = (284 312 286 436 569 27.2)deg
——
Member Offsets: Offset = Lgg + (2-cos{atp)) Offset’ = (66 7.0 77 83 1.0 0.0)in
5P!<—L59k-f5Lk
LDy = KL_r, = LD; +r, KL_r, = (161 171 168 151 127 300)
k (LDk+1)-cos(aDk) k k k
LDy = &(LD; + Lp) Kl = LDy = ne KL_r, =(152 162 168 141 117 300)
= T 2
Total diagonal wind area of section: Ap:= 2-(NX-LD-BD) Ap = (281 451 16.0 291 17.9 6.4)ft

Withice:  Apj:= 2-[NX-LD-(BD+ 2T,-)] Api = (351 58.0 214 366 239 137)ft°

IR .
Total weight of diagonals: Wtp := & (wtgN-Lp) Wtp = (1669 3341 1174 1294 799 537)Ibs

lce per ft for L sections: icep := Yice'(4'BD'Ti + n-Ti2 + 2Ti-TD>

T T
for Round sections:  icep = Z~‘:(BD +2T.-)2~(BD )2]-}',»58 icep = (351 315 276 271 271 0.84)plf
id id jd
SN T
Total ice weight in a section: lcep = 2-5(Nx-iceD-LD) lcep = (8869 1461 531 946 584 220)1ibs

_4 - cromsn007.mcd




Horizontals:

Horzontal Sections:  L3"x3"x3/16" By=(0 0 0 0O 3 .875 )T in Ty = 1875in ry = .296in

wtp=(0 0 0 0 371 2.05) pif

.
Length of Horizontals: Ly:= (O 0 0 0 Sps 5P6) LHT =(0 0 O 0 8 5)ft
T T
NH:=(oooor\1X NX> Ny =(0 0 0 0 3 &)
5 [3)
— T 2
Total horizontal wind area of section: Ay:= (NH-BH-LH) Ay =(0.0 0.0 0.0 0.0 6.0 29)ft
with ice: Aws:=[Ny(Bu + 2T L] Ani =(0.0 0.0 0.0 00 80 62)ft°
T
Total Weight: Wty == 5~(wth-NH-LH) Wty =(0 0 O 0 267 246)Ibs

2
| L ti N = .( Bu-T: T . )
ce per ft for L sections: icey = Yige-| 4By T; + T-T;" + 2T;-Th iceHT = (028 038 038 038 271 1.06)pif

¥
for Round sections: icey = Z-[(BD +2T5)2—(BD )2}%8 icon = (038 038 038 038 271 0.84)plf
3] 6 6

———) T
Total ice weight in a section: lcep:= 5(NH-iceH-LH) icey =(0 O O 0 195 101) Ilbs

Cable and Linear Appurtenance Gravity Loads

Nominal Size 72" 718" 1-1/4" 1-5/8"
diameter D4 := 058" D7 =111 Dy := 155" Dyz == 1.98"
wt/ft wyg = .25plf w7 = Hplf wip = .66plf wyz = 1.04plf

At elev. 170, we have five 7/8", one 1-1/4", and one 1-5/8" cable.

At elev. 160, we add twelve 1-5/8" cables

At Elev 135, we add five 172" cables, one 7/8", and one 1-1/4".

At elev. 125, we add six 1-5/8" cables

At Elev 115, we add 12 1-5/8" cables. WCb15 = LL5.(6'W7 + 5wg + 2wy + 51-w15)

ch|6 = LL6-(5-W7 + wig + W15) + 10"12-wq3 chlz = L|_2-(6-W7 + 5w4 + 2w + 51-W15)

ch|5 = LL5~(5-W7 +wyg + 15-w15) + 15'~(w1o + wy + 5W4) + 56wz wcbl1 = LL1~(6~W7 + Bwg + 2-wig + 51-w15)

Webl, = LL (607 + Swig + 20 + 19-wy3) + 3512wy Wepl = (762 1525 762 1461 575 213)I
1 — T
Dead loads (3) applied to the top of each section: g-wcb! = (254 5086 254 487 192 N)lbs
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T
Cable Ice Volume: vg = -[(04 + 2-Ti)2 - D42] vy = Z-[(D7 + 2-T,-)2 - 072]

<

'[(915 + Z'Ti)2 - D152]

N3

s 2 2 Y
vip = Z'[(Dm + 2‘Ti) - D1o} iz = o

leece, = _LL6-(5V7 +vio + viz) + 1O'-12-v15]~y,-ce

lcecb|5 = hLLS-(5V7 +vio + 15'V15) + 15'~(V1o + vz + 5V4) + 5'-6-V15]-Y,-ce

lcegp) = [ L -(6-V7 +Bvg + 2vip + 19-v15) + 55'-12\/15}-“06
4 4
lcech = Lt -(6~V7 + Svg + 2vip + 51'V15)'Yice

) >
Icecb|2 = L|_2-(6-v7 + 54+ 2vi0+ 51'V15)"Yice
|cecb|1 = L|_1'(6-v7 + 5va + 2-vip + 51'V15)'Yice

ey = (1175 2351 1175 2259 906 335)Ibs

T
lcecp)

Ice loads (3) applied to the top of each section: = (392 764 392 753 302 112)lbs

Platform Gravity Loads:

Platform Elevations: Elpjap= (115 125 135 160 170) f

Platform Weight: Wpl = (350 690 690 350 2270) Ibs

WpL

Node Loads: =(M7 250 250 N7 757)lbs

Platform Weight wlice: Wp(| := (500 1030 1030 500 3330 )" Ibs

;
(WpLi ~ WeL)
lce Node Loads: ———————=(50 13 113 50 353)Ibs
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Antenna Gravity L oads :

N1-(W1 - w*1) =252 1bs

204 Ibs

Nz-(W3 ~ wg) = —i95 Ibs

N4-(W4 - W‘4) =-1201bs

Antenna Elevs: Antenna Number: Weight: Dead Load Weight w/ice Antenna lce
Elgnt = 115ft  CSSDOU4  Ny:=12  Wp:= 32lbs  [Ny-Wy = 3841bs| Wq:= 53lbs
1
Elgnt = 125ft EMSRRO0-12 Ny = 6 Wpi=21bs  [NpWp=1261bs| Wp:=55lbs  [Npr(Wp - W’2)
2
Elant o= 135ft TXRX(1142) Nz =1 W3z := 10Ibs W'z = 20Ibs
3 1 1 1
PD201-7 Nz =1 Wz := 4lbs W'z = 8lbs
2 2 2
PD1142 Nz =2 Wz :=10lbs W3 = 20Ibs
3 3 5
PD620 Nz =3 Wz = 53lbs [Nz-Wz=193Ibs{ Wz := 106lbs
4 4 4
Elant = 160ft Allgon 7184 Ngy:=12  Wz:=10lbs  [Ng-W4 =1201bs| W4 := 20ibs
4
Elgne = 170ft TXRX(1142)  Ng =1 Ws = 10Ibs W5 = 20Ibs
5 1 1 1
PD201-7 Ng =1  Wg := 4lbs W = 8lbs
2 2 2
PD1142 Ngs =2 Wg :=10lbs W's = 20Ibs
3 3 3
PD620 Ny =3 Wg = 53lbs [Ng-Wg =193Ibs| Wg := 106lbs
4 4 4

Ns-(Ws — W'5) = -193Ibs

Wtant = Np-Wq + No-Wo + Nz-Wz + Na-Wa + Ng-Ws Wtant = 10161bs

Weanti = NpWy+ NoWo + Nz-Wz + NaWya + Ns-W's Wtant = 1978 Ibs

Jower Member Wind Loads: Wind Yelocity (Section 16): V:= 85mph

To account for shielding of the cables by the diagonals,

100)%

+ D7+ 504) + 56013

+ 55'-12013]

Ne ( 2-Bp .
Shield := 1 —| —+| —— Shieldg:==1  Shield =(92 93 94 93 9i
L cos((xD)
. . Shield
Cable area per side, assuming o
N Ac = T - + Dig + Dpz) + 1012-D
15 of the area to each side: C6 3 [ L6 (5D7 Dio 15) 15:|
Shields _
Ac = fL -(5D7 + Do + 15-015) + 15'-(010
5 5 | 5
Shields
Ac = L -(6:D7 + 8D4 + 2010 + 19-015)
4 5 | 4
Shieldz
Ac = i ~(6-D7 + 504 + 2:D1p + 51-D15):|
3 S 13
Shieldp
Ac = -[LLZ-(6-D7 + 504 + 2Dy + 51-015)1
< J
Shield
AC1 - -[LL:-(6-D7 + 504 + 2:D1p + 51~D15)]

7.
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AC = (381 768 286 757 287 N6)f°

(2AL + Ao + A + AQ) . *
Solidity ratio: e:= on e =(026 0286 030 036 040 0.27)
Round Component reduction factors:  Rga = Sle~ + 57 Rra = (060 0.61 062 064 065 0.61)
For the legs: Rip =1 Ria_ = RRa_ Ria = (100 100 100 100 1.00 0.61)
For the diagonals: Rpp =1 Roa_= Rra_ Rpa = (100 1.00 1.00 100 100 0.61)
For the horizontals: ~ HA, =1 Rha_ = Rra_ Rya = (10O 100 1.00 100 1.00 0.61)
Wind Direction Factors (Table 2):  Dg := 1 DEN =1 Dego = -80 Drpgg = .85

Effective projected area of structural components on each face:

Normal Wind:
. T 2
Legs: ALN:= (DR‘AL'RLA) AN =(18.02 3354 1470 26.89 1812 1.77)ft
—_—
Diagonals: Apn:= (DFN'AD'RDA) ADNT = (26692 4612 16.44 2961 1836 5.86)f‘t2
Y
Horizontals: Apyn:= (DFN'AH'RHA) AHNT ={(0.00 0.00 0.00 0.00 6.00 1.77)f‘t2
T 2
Cables: Acy:= (AC-RRA) AcN = (23.00 46.86 2380 4663 1663 7.06)ft
90" Wind:
. T 2
Legs: ALgp = (DR’AL‘RLA) Algog =(186.02 3354 1470 2689 18612 177)ft
-
Diagonals: Apgg = (DF9O’AD'RDA) ADQOT = (2436 39.20 15.97 2534 15.61 5.28)ﬁ2
e

Horizontals: Apgg:= (DF9O'AH'RHA) AHQOT =(0.00 0.00 0.00 0.00 5.0 1.5O)ft2

 —

Cables: Acgg:i= (AC-RRA) ACQOT =(22.00 46.86 2380 46.863 1863 7.O6)ft2
60° Wind:

Leas: ALGO ::(DK-AL-RLA) AL6OT =(16.02 3354 1470 2689 1812 1.77)ft2

Diagonals: Apgg = (DFGO-ADRDA) A%OT = (2295 36.90 1315 2385 1469 3.09)&2

—_
T 2
Horizontals: Apgo = (DF6O'AH'RHA) Apuso =(0.00 0.00 0.00 0.00 4.60 142)ft

. _ 2 T 2
Cabies: Acgni= (AC-RRA> Aceo =(23.00 46.866 2360 4683 1865 7.06)ft
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Crp = Bde” — 4760 + 34 Cra = (242 225 229 215 207 239)

6
For latticed structures, the Gust Response Factor (2.2.4.1): Gy := .65 + N Gy =112

|:ELt - (53&)}1 w7

zy + El

2+7
——Fi 11,2586 K'T— 1.00 1.06 124 137 150 157
55& y b * Z _(- . « . . . )

Exposure coeffficient (2.32.3). K := minf ma (
k

2 —\'
Velocity pressure(2.3.3): q:= 0.0025€psf-K',-(V + mph) ((Q‘GH)) =(20.8 22.0 258 266 211 32.7)psf

—_—
Structural Components and Linear Appurtenances: (

.
(q-GH~CFA)) = (503 517 591 615 644 77.9)psf

Normal wind direction w/o ice:

Uniform wind to each leg: w| y = GH-[CFA-q-[ALN + (5-LL)]] WLNT =(15 14 14 1413 2)pif
Uniform wind to each diagonal: wpy:= GH'[(CFA'BD'DFN'RDA)'q] WDNT =(17 15 15 15 16 3)plf
Uniform wind to each horizontal: wyy = GH'[(CFA‘BH‘DFN'RHA)'q] wHNT =(0 0 0 0 16 2)plf
Uniform wind to the cables(2.3.2): wey:= GH-I:CFA‘(ACN + LL)-q] WCNT = (58 60 70 72 40 28)plf

90° direction:

Uniform wind to each leg: w gg = GH~[CFA-q-[AL90 + (5-LL):|] WL9OT =(15 14 14 14 13 2)plf
Uniform wind to each diagonal: wpgg:= GH'I:(CFA'BD'DFQO'RDA)'QJ WDQOT =(14 153 13 15 14 2)pif
Uniform wind to each horizontal: wygg = GH'[(CFA'BH'DFQO'RHA)'C{J ngoT =(0 0 0 0 14 3)plf
Uniform wind to the cables(2.3.2): wcgg:= GH~[CFA-(ACQO+ LL)~q] WC90T =(586 60 70 72 40 28)plf

60° direction:

Uniform wind to each leg: w60 = G| Cra-q{ ALeo + (3:11)]] weo =(15 14 14 14 13 2)plf
Uniform wind to each diagonal: wpgg = GH-[(CFA-BD-D%O.RDA)q] wDeoT =(13 12 12 12 13 3)plf
Uniform wind to each horizontal: wygq = GH‘[(CFA'BH‘DF6O‘RHA)"1] WH6OT =(0 0 0 0 15 3)plf
Uniform wind to the cables(2.3.2): wegp = GHA[CFA(AC@o + L|_>-q:' WC6OT = (586 60 70 72 40 28&)pi*
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Width of Linear Appurtenances with ice:

Dig = Dg + 2T; Dly = D7 + 2T; Dhio = Do + 2T; Dliz == Dz + 2T;
.

Dig = 158in DIy = 2.11in Dl = 255in Diyz = 2.981n

Ny 2-(59 + 2Ti)

Shield := 1 ~| — ———% Shields:=1  Shield =(91 91 92 91 86 100) %
Ly cos((xD)

Shieldg

Aci = -[LL ~(5DI7 + Dljg + D|13) + 10'-12-0115]

6 ) 6

Shields

AC.i5 = LL5-(5DI7 + Dl + 15-0115) + 15'-(DI1O + Dy + 5DI4) + 5‘-6~D!15}
Shieldg _

Ac.i4 =— LL4‘(6-DI7 + BDl4 + 2:Dhyg + 19-Diyz) + 55‘-12DI15}
Shieldz _

Ac,;5 =— LL5-(6'DI7 + 5Dlg + 2:Dlyp + 51-D|15)}
Shieldp

AC.iZ = [ LL2~(6-DI7 +5Dlg + 2-Dlyg + 51-0115”
Shield

Aci =

-[LL {(6:D17 + 5DIg + 2:Dhg + 51-DI15)]
1

li

Aci = (595 1200 602 115.0 451 18.9)ft2

(2ALi+ Apj+ A+ Ac)) T
Solidity ratio w/ice: ej:= c e; =(041 045 051 0.61 0.71 0.47)
Ni

Round Component reduction factors:

Reai = Slei” + 57 Rral = (065 0.67 070 076 0.82 0.68)
For the legs: Riai =1 RLAI = Rraj RLAT = (100 100 1.00 100 100 0.61)
k 6 6
For the diagonals: Rpai =1 Rpai = Rra RDAiT =(100 1.00 1.00 1.00 1.00 0.61)
k 6 6
For th izontals: Po= { = i |
or the horizontals:  Ryaj =1 Ryaj_= Rrai_ Ryal = (100 100 100 100 100 0.68)

Effective projected area of structural components on each face:

Normal Wind:
—_—
2
Legs: ALNi= (DR-AURLN) ALN,-T = (32.84 6517 3052 5853 4152 313)ft
——>
Diagonals: ADNi::(DFN'AD_rRDAi) ADN,-T = (258660 5930 21.92 39.74 24.49 &28)&2
—“__) T
Herizontals: Appnii= (DFNAH.E'RHN) Aun; = (0.00 0.00 0.00 0.00 &.00 4.27)ﬁ’.2
) T 2
Cables: Acyi= (Ac.rﬁm) Acni = (28.92 80.94 4222 8758 3716 12.69)ft
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90° Wind:
_—
Legs: ALgoi:= (Dr-ALiRLAI) ALgor = (3384 6517 3052 5653 4152 313)fe

_—
Diagonals: Apgoi = (DFgo-AD,,-RDA,-) ADQOiT = (3048 5040 1663 3378 20.81 7.O4)ft2

)
Horizontals: Apgpi:= (DFQO'AH.i'RHAi) AH9O,-T =(0.00 0.00 0.00 0.00 ©.860 5.65)ft2

PO T 2
Cables: Acgoi= (AQ;RR_N) Acooi =(38.92 80.94 4222 8758 37.16 12.89)ft
60° Wind:
—
Legs: ALgoi = (DR-AL,i-RLAi) ALgor = (3384 6517 3052 5853 4152 313)

_—
Diagonals: Apgoi:= (DF6O"AD.FRDN) AD6OiT = (28669 4744 1754 31.80 1959 6.62){‘[‘.2

‘——mé .
Horizontals: Apgoi:= (DF6O'AH.i'RHAi) AH6OET =(0.00 0.00 0.00 0.00 6.40 5.42)f't2

o T 2
Cables: Acgoi= (ACiRRAI Acsoi = (38.92 80.94 4222 8758 3716 12.69)ft
CoH0i
o= 5.4ei2——4.7e]+ 34 CHT =(2.05 197 1.89 1.860 178 1.94)
Normatl wind direction w/ice:
. . _ T
Uniform wind to each leg: w| ;= GH~|:CF.i~q~[ALN,-+(5-L|_)]:| Wi = (24 23 25 25 25 3)plf
. n . .. T
Uniform wind to each diagonal: wppj= GH-U:CH-(BD+ 2T|-)-D|:N-RDA]vq] wpni = (18 16 16 17 18 6)plf
Uniform wind to each horizontal: wyy;:= GH-[[CFJ{AH.ﬁ(NH-LH)}DFN-RHA}q] wHNiT =(0 0 0 018 6)plf
Uniform wind to the cables(2.3.2): wepni= GH-[CH-(ACN.-+ LL)-q] WCN]-T = (83 &7 103 N2 68 41)plf
90" direction:
. . 3 T
Uniform wind to each leg: w ggj:= GH‘I:CF.i‘q'I:ALQOi+(5'LL)]] wioor =(24 25 25 25 25 3)plf
. . L T
Uniform wind to each diagonal: wpggj = GH-[[CF_,--(BD+ 2Ti)‘DF90'RDA]’q:| wpgoi = (15 14 14 15 16 5)plf

Uniform wind to each horizontal: wyggi:= GH'[[CF.E'[AHJ - (NH‘LH)]'DFQO‘RHA:I'C{] WHQO,-T =(0 0 0 0 16 D)plf

Uniform wind to the cables(2.3.2): wegpi = GH-[CF_,--(Acgog + LL)-q] choiT = (8% 87 103 12 68 41)pif
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60° direction:

Uniform wind to each leg: w g0j == GH-[CF,rq-[AL@C)i +(5-LL)]] WL6OiT =(24 23 25 25 25 3)plf
.

Uniform wind to each diagonal: wpgpj = GH'I:[CF.F(BD + 2Ti)'DF60‘RDA]'q] WD6OiT =(14 13 13 14 15 5)plf

Uniform wind to each horizontal: wygp; = GH'I]:CFJ'I:AHJ + (NH'LH>:|‘DF6O‘RHA:|'<{] WH6OiT =(0 0 0 0 15 5)pif

Uniform wind to the cables(2.3.2): wcggj= GH-[CF_;'<AC60,-+ LL)-q] WC6OiT =(83 87 103 112 68 41)plf

Platform and Antenna Wind Loads: i= 1..rows(ELP|at)

Factored Wind area of the platforms: C_AP = (129 404 404 139 910 )T f‘t2

2«7
z+ EIp
K,(z) == minf ma 11,258
52t

Exposure Coefficient: Kx;jj:= KZ<ELP|at“+ Elp) Kx' = (143 146 150 157 1.60)
]

Wind Pressure: q := 0.00256-psf-Kx-(V = mph)2 qT =(264 271 277 290 295)psf

1 f———NT
Platform Wind Force to each leg: g((q-GH-C_AP)) = (1286 410 419 151 10086) Ibs

Wind area of the platforms with ice: C_Ap.i:: (19 571 571 19 15 )T ftz

1 ———n\T
Wind Force with ice: g'((Q'GH'C—Ap.i)) = (186 579 592 207 1451)lbs

CSS DOV4

Directional Wind Factor: Cg4:=1

Hant
Antenna Height: Hanp = 46in Width: Want = 14in-Cy Aspect Ratio: AR = AR =243
ant
(AR =7)
Antenna Wind Factor: Cy:=iff AR £7,1.4,iff AR 225,2,14 + '6'ﬁ C;=140
Factored Wind Area: C_A1:= CyHantWant C_ A= 6.55&2
CSS DoU4 wiice
H‘ant
Antenna Height: Hge = Happ + 2T Width: W= (Want + 2Ti)~Cd Aspect Ratio: AR := "
ant
(AR =7)
Antenna Wind Factor: C.:=iff AR <714 iff AR 225,214 + 46~ﬁ Cy =140
5 _
Factored Wind Area: C_A'1:= Co-Hgne - Want C A= 7.15f't2
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EMS-RRO0-12

Hant
Antenna Height: Hape = 48in Width: Want := 12in-Cy Aspect Ratio: AR = e« AR =4.00
ant
(AR =7)
Antenna Wind Factor: Cy:=iff AR £7,14,iff AR 225,2,14 + '6.?7_ C, =140
Factored Wind Area: C_Ap:= Cy-Hane-Want C_A>»=560 ft2
EMS-RRO0-12 wiice
H'ant
Antenna Height: Hanp = Hape + 2T;  Width: Wy = (12in + 2Ti)-Cd Aspect Ratio: AR:= "
ant
(AR =7)
Antenna Wind Factor: C4:=iff AR <7,1.4,ift AR 225,214 + .6o?7— C, =140
Factored Wind Area: C_A'p:= CyH gt Want C_A'> =619 f‘t2
TXRX(142
Hant
Antenna Height: Hgnei=192in Width: Wanei= 28in-Cq  Aspect Ratio: AR:= AR = 685.71
ant
(AR =7)
Antenna Wind Factor: C5:=iff AR <7,14,iff AR 225,2,1.4 + .6-—-2?-7 Cy=2.00
Factored Wind Area: C_Az = CyHaneWant C_ Az = O.75f‘t2
1 1
TXRX w/ice
Hant
Antenna Height: Hane = Hane + 2Ty Width: Wypi= (.25in + 2T(-)-Cd Aspect Ratio: AR:= —
ant
(AR =7)
Antenna Wind Factor: C5:=iff AR <7,14,iff AR 225,2,1.4 + .6-—H Cy=200
Factored Wind Area: C_A'z = Cy-Hant-Want C_A'z = 3.451‘1:2
1 1
PD201-7
’ Hant
Antenna Height: Hgne = 93in Width: Wanei= .29in-Cqy  Aspect Ratio: AR:= AR = 320.69
ant
(AR =7)
Antenna Wind Factor: Cy:=iff AR £7,14,iff AR >25,2,14 + .6~F Cy =200
Factored Wind Area: C_Az := C4Hgnt-Want C Az = O.575ft2
2 2
PD201-7 wiice
Hant
Antenna Height: Hynp = Hape + 2T; Width: W= (‘29in + 2Ti>'Cd Aspect Ratio: AR := w
ant
(AR =7)
Antenne Wind Factor: C;:=if] AR £7,14 il AR >25.2.14 + 6--—55—7 C5=200
Factored Wind Area: C_A'z = Cy-Hgne - Wgne C Az = 1,66{1;2
2 2
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rPD1142

Hant
Antenna Height: Hgne = 192in Width: Want:=.26in-Cq  Aspect Ratio: AR:= ¢« AR =68571
ant
(AR =7)
Antenna Wind Factor: Cy:=iff AR £7,14,iff AR 225,2,14 + .6-—2ﬁ Cy=2.00
Factored Wind Area: C_Az = CyHaneWant C_ Az = O.75ft2
B) 3
PD142 wiice
H'ant
Antenna Height: H'gnt = Hane + 2T;  Width: Wan = (.28m + 2Ti)~Cd Aspect Ratio: AR := "
ant
(AR =7)
Antenna Wind Factor: C5:=1iff AR £7,14,iff AR 225,2,1.4 + .6~—25—7 C;=2.00
Factored Wind Area: C_A'z = CoHant-Want C Az = 5.45&2
) >
PDG20
Hant
Antenna Height: Hgnp = 252in Width: Wyt = .68in-Cqy  Aspect Ratio: AR:= AR = 37059
ant
(AR = 7)
Antenna Wind Factor: C5:=iff AR £7,14,iff AR 225,2,14 + .6.—26——7_— C5=2.00
Factored Wind Area: C_Az = CyHant-Want C_Az =226 ft2
4 4
PD620 wiice
H'ant
Antenna Height: H'ane = Hanp + 2T Width: Wgpp = (.68in + 2Ti)'cd Aspect Ratio: AR:= w
ant
(AR =7)
Antenna Wind Factor: C5:=iff AR £7,14,iff AR 225,2,14 + .6~?-7— C4 =200
Factored Wind Area: C_A'z = Cy-Hane W ant C_A'z =590 f‘tz
4 4
C_As=C_Az C_As:= C_A'z
Allgon 7164
Directional Wind Factor: Cy4:=1
Hant
Antenna Height: Hznhp = 51.30n Width: Wy, 1= 5.4in-Cy  Aspect Ratio: AR:= AR = 32.50
ant
(AR - 7)
Antenna Wind Factor: Cyi=iff AR <7, 14,iff AR 229.2,14 + .6~?5-—-7-— C,=1483
Factored Wind Area: C_A4:= CyHant-Want C_Ag= 2.85&2
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Allgon 7184 wiice

Antenna Height: H'gn = Hape + 2T;

Antenna Wind Factor: C5 = iFl:AR < 7,1.4,i{AR >25,2,14 + &

Factored Wind Area: C_A'4:= Cx-Hane-Want

Width: W ane = (want + 2Ti)~Cd

(AR =7
25-7

C_AY = 3352

Antenna Elevs: Antenna Number:  Factored Total Area
Wind Area
Elgye =15.0ft  CSSDOU4  Nj=12  Aj=C_A;  |NpAj = 7&4ﬁ;2‘
1
Elgne =125.0ft RR9O-12 No=6  Api=C_Ay [NoAo=336ft°
2
TXRX 1 07
PD201-7 . » o4l
Elant =135.0ft Nz = Az=C Az |(NzAz)= ft
® PD1142 2 15
PD620 3 71
Elgt =160.0ft Allgon7164 Ng=12 Ag:= C_As |Ng-Ag = 342ft°
4
TXRX L 07
PD201-7 . 04|
ELant =170.0ft N5 = A5 = C_A5 (N5A5) = ft
° PD1142 2 15
PD620 3 71

Factored Wind

Aspect Ratiq: AR :=

Hant
Wlant

Ca=144

Total Area wlice

Area wlice
Yy:= C_AY
Yo:=C_A's
Yz := C_A'z
Ygq:=C_Ay
Yg = C_A's

.
Factored Antenna Area w/oice: C_Agnt:=| Ni-A1 No-Ao Z(Na/\g)) Ng-Ag Z(N5~A5)

Exposure Coefficient: Kixyy = KZ(ELant + EIP)
kk

Wind Pressure:  qgng i= 0.00256-psf-Kx-(V + mph) qantT =(264 271 277 22.0 295)psf

=)

Ny-Yq = 55.7ft2
2
No-Yo = 37.2ft
3.4
— 17
v -
6.9
177
2
Ng-Yq =401t
2.4
—> 1.7
(NsYs) =

17.7

Kk = 1..rows(ELe

Ky = (143 146 150 157 160)

Antenna Wind Force:

1
.

-
—((qant-GH-C_Aant)) = (777 341 101 373 108)Ibs

—
Factored Antenna Area w/ice: C_Agneii= | Ni-Yq No-Yo Z(N5~Y5) Na-Ya Z(N5-Y5)

=)

5 .

1 T
ind Force with ice: — ((qant'GH'C—Aant‘O) = (649 377 2508 437 329)lbs

cromsn007.mcd -




" Check the tower leg at the base of section 1:

Global Local
Py = 370kips Effective Length Factor K= 1 Ky = .
.
Unsupported Length Ly == 10-ft Ly = Segq
1
L2
Ag= Ay Ay = N.93in y o= T ry=rg
1 1 1
Kol Kyly
KL_R:=ma KL_R = 25. Ce= C. =107.00
Iy ry
2
121 -Eg 12-m -Eg
Flox = > Flox = 202.17ksi Fey:= 5 Flgy = 257.66ksi
Ky Ly Ky'ly
25 23.
Iy ry
KL_R2
1- -F
y 2
2.¢° 2" Eq
Foi= ifl KL_R < Cg, —, > Fa=2774ksi Ly = KoFaAy  Lay =441kips
5 2KLR KR 23KLR ! !
p— + —
) &C 2
¢ &C if(PL <Ly ,OK,NG) ="0.K"
L i 1
Check the tower leg at the base of section 2: Global Local
PL := 322kips Effective Length Factor Ke=1 Ky =1
2
Unsupported Length Ly == 10-ft Ly = Sgq
2
A= Ay A =942in ry = 1 ryi=Tg
2 2
Kely Kyly
KL_R:= ma KL R =282 Ce=107.00
Iy ry
2
1271 -Eg
Flox == p Flox = 251.48ksi Fey := > Fley =187.76ksi
Ky Ly Ky Ly
25 23.
g ry
}<LJ22
1- > ‘Fy -
2-C. 121" E
Fai= iff KLLR < C,, = . Fo=274Kksi Lol = KoFaAy  Lay = D44kips
5 3KLR KL_R® 23KLER 2 2
B _
3 &-C 2
© &Ce ’if(PL <Ly ,OK,NG) ="0K" ‘
- 2 2

e
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Check the tower leg at the base of section 3:

Global Local
Pl = 223kips Effective Length Factor Ky =1 Ky =1 .
3
Unsupported Length Ly=10-ft Ly = S¢q
3
2
Ag = ALy A, =722in My = L ry=re
3 ) 3
Kelx  Kyly
KL_R = ma KLR=322 C. =107.00
Iy ry
2
12 Eg
Flox i= 2 Flex = 250.87 ksi Fley = p Fley = 143.77ksi
Ky Ly Ky'Ly
25 25-
g ry
KL_R2
- F
1 2| Y 2
2:Ce 12w -Eg
Fam= iffKL_R < Cg, o > Fa=26.9ksi La = KoFaAx  Lan = 259kips
5 3KLR KLR® 23KLR 5 3
— + p—
3 &-C 3
© &C ] if(PL <La ,OK,NG) ="0K."
- 3 3
k i :
Check the tower leg at the base of section 4 Global Local
PL = 171.7kips Effective Length Factor Kg =1 Ky =1
4
Unsupported Length Ly = 10-ft |_y = Ssg
4
2
A= ALy Ay =5.30in Ty = rp ry=re
4 4 4
Kelx Kyly
KL_R:= ma KLLR =376 C. =107.00
Iy ry
2
121 -Eg
Flox = 5 Flox = 250.34 ksi Fley = > Fey = 105.62ksi
Ky Ly Ky'Ly
25 23-
Ty ry
KL_R2
1 - -F
2 1Y 2
2-C, 12.1n"Eq
Fai= iff KLR < Cq, o - Fa=262ksi Ly =KoFahy Lay =165kips
5 3KLR KLR® 23KLR 4 4
4 ~
3 &-C. 3
¢ 8C if(PL <Lgy ,OK, NG) ="0K" ’
- - 4 4

17
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Check the tower leg at the base of section 5: Global Local
PL = 70.2kips Effective Length Factor Ke:=1 Ky =1,
5
Unsupported Length Ly = 10-ft Ly:= 5595
2
Ay = ALy A, =2.68in My = T ryi=re
5 5 5
Kelx  Kyly
KL_R:= ma KL_R =451 C. =107.00
Iy ry
2 2
12 -Eg 127 -Eg
Fley = > Flox = 249.90ksi Fey:= 5 Fley = 73.35 ksi
Ky Ly Ky'Ly
25- 23.
g ry
KLJi2
1- F
Y 2
2~CC2 121 -Eg
Fa=iff KLR<C, 5 > Fa=251ksi Lal = Ko'FaAx  Lay =123 kips
5 3KLR KLR® 23KLR ° 5
—_— + —
_ 5 8C  gc? | :f(PL5 < La”5,OK, NG) ="0K.
Check the tower leg at the base of section 6: Global Local
P = 29.3kips Effective Length Factor Ke=1 Ky=1
[9)
Unsupported Length Ly = 25t Ly =1t
.2
A= ALy Ay = 24%in My =T yi=rg
6 6 6
Ke'lx Kyly
KL_R:= ma KLR=686 Cc =107.00
Iy ry
2 2
2.1 -Eq 12-m -Eg
Floy = > Flox = 3176 ksi Fley = p Fley = 19849 ksi
KyoLy Ky-Ly
25 23.
Iy ry
KL_R2
1- > ‘Fy -
2-Ce 121 Eg
Fai= ifl KLR < Cq, - . Fo=212ksi Lail = KoFah Loy = 668kip
5 3KLR KLR® 23KLR 6 ©
~ . _
) &-C %)
L © 8C | if(PL6 < La|,6,OK,NG) ="0K" ‘

18-
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Maximum uplift force due to Moment minus 1/3 Dead and lce Loads will occur with the wind at 60° to a face.

T:= 329kips As this is less than the maximum compressive force, the leg will not fail in fension.
Diagonals Fy:= 56ksi

Section I: maximum compressive force for member 19, load case 20 (90 deg wind) is Pp = 15.32kips A, == Apx
1 1

KL_R := max((KL_rx KL_r, D KL_R = 1614 Cei= Cc = 126.099
1 1
KL_R®
1- Fy 5
2:Cc 121" Eg
Fa= ifiKLLR<C,, o > Fa=57ksi Dait == Ko'FaAx  Dgy =14.8kips
5 3KLR KLR® 23KLR ! !
_ + —
5 8C g

if(PD <Dy ,OK,NG) ="N.G"
1 1

Section 2: maximum compressive force for member 31, load case 20 (90 deg wind) is Pp := 13.47kips Ay = Apy
2 2

KL_R:= max((KL_rx KL_r, )) KL_R = 1711 Ce = 126.099
2 2
KL_R?
By Y 2
2-Ce 2.1 Eg
Fa= il KLR<C,, = - Fa=51ksi Dan = Ko'FaA,  Day =142kips
5 3KLR KLR® 23KLKR 2 2
— + —_
S W if(PDZ < Da||2,OK, NG) ="0K"

Section & maximum compressive force for member 55, load case 20 (90 deg wind) is Pp = 11.53kips A= Apy
3 3

KL_R:= max((KL_rx5 KLJZS>) KL_R =167.6 C, = 126.099
KL_R
1- Fy 5
2-Ce 1215 Eg
Fa= iffKL_R < Cq, = - Fo=53ksi Dail = KoFahy  Day =12.6kips
5 3KLR KLR~ 23KLR 5 s
3 8C g 2

if(PD <Dy ,OK,NG) = "0OK." I
3 3

cromsn007.mcd



Section 4: maximum compressive force for member 67, load case 20 (90 deg wind) is Pp := 10.56kips A = Apy
4 4

KL_R:= L = 1511 N
_ max((K o, KL_rZ4)) KL_R C. = 126,099
KL_R”
1- = | Fy )
2.C¢ 2.1 Eg
Fa:= f{ KLR < Cq, = 5 Fo=65ksi Datt = KoFaAc Day =95kips
5 3KLR KLR® 23KLR 4 4
— + —_
3 8 3
¢ 8C if(PD <D ,OK,NG) ="N.G."
- - 4 4

Section 5: maximum compressive force for member 932, load case 20 (90 deg wind) is Pp = 87%ips A, := Ap,
5 5

KL_R:= max((KL_rX KL_r, )) KL_R =127.0 C. = 126.099
5 5
KL_R2
Bl 2
2:Ce 12 -Eg
Fy= i KLLR < C,, 3 5 Fa=93ksi Dal = Ko'FaAs  Dai =13.4kips
5 3KL.R KLR® 23KLR ® °
—— + —_—
5 &-C 2
¢ &-Cc iff Pb <Dgp ,OK,NGY) ="0K."
- - 5 5
T
Lall
Capacity/Demand Ratios for the Tower Legs: Y =(M9 107 116 106 175 232)%
L
NT
Dall
Capacity/Demand Ratios for the Tower Diagonals - =(97 105 109 90 154)%
D

The Diagonal at the base of the 4th level has 90% of the required strength. Itis only the bottom panel of the 4th
evel that is overstressed. These could be reinforced by running a 3/8" bead along the inside of these six angles).

-90 -
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APPENDIX "D”

Selected Stiffness

Analysis Results



Company
Designer

Job Number : 15364.1251

: James A. Mieczkowski, P.E.
: Jim Mieczkowski

Cromwell Cellphone Tower

July 13, 2002
5:49 PM
Checiked By:

| Envelope Member Section Forces

t

€

Member Label Section Axial Llc  Sheary-y Lc Shearzz Lc Torque Lc Momentyy Lc Momentzz Lc
(k) (k) 9] (k-ft) (k-ft) (k1)
L M19 1 |[max| 15327 |20 134 11 .041 11 .044 11 0 11 4
min| -2.411 17 - 177 4 -.09 17 -.056 4 0 4 11
2 |max| 14739 |20 A75 4 .094 17 .038 11 0 4 4
min -2.53 17 11 11 4 0 4

max

[ M23 1 11723 |24] 106 | 7] 141 |71 057 |4 0 4 0 4
min| -11.877 |17 -12 |4 | -042 | 4 | -.045 |91 0 11 0 11
2 |max| 11336 |24 119 | 4 05 4 0 11 0 4 0 4

i 7 0 0

1 |max| 13.42 |20 128 1 .038 11 .046 11 0 11 0 ik
min| -.499 24 -17 4 -.084 171 -.059 4 0 4 0 4

2 |maxj 12.866 |20 .168 4 .089 17 .04 11 0 4 0 4
i 0 4 0 4

058

1 11.805 |17 .045 11 7 I 0 0 7

min | -11.016 [24 | -.047 7 .008 11 -.002 4 0 24 0 4

2 |max| 11.235 |17 .051 7 .006 11 .052 4 0 4 0 4
0 0 4 |

RISA-3D Version 4.5b

[G:\Cellphone Towers\Cromwell\cromsn002 .r3d]

Page 1



Company . James A. Mieczkowski, P.E. July 13, 2002
Designer : Jim Mieczkowski 5:52 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Checgked By:

©

Envelope Member Section Forces

Member Label Section Axial Lc  Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y Lc Momentz-z Lc
&) () & (k-ft) (k-ft) (k)
[ ™M31 1 _max| 13471 [20] 114 [11] 032 |11 .08 0 [11]
min| -763 4 -.144 4 -.074 4 -.102 0
2 Imax| 12.986 |20 A41 4 0
i -.806 171 -111 11 0

[ M39 1 |max|. 11.585 |17 .037 11 .063 7 105
min| -10.861 | 24| -033 7 -.012 11 -.003
2 |max| 11125 |17 .039 7 .007 11 .091 4
min| -10.832 |24 031 (K -.055 7 -.072 11

17 |

i

QIQIO(C
[N ¢

[elle]le]ie]

A~

031 [17] 074
028 | 7| -094 |4
033 [ 7| 407 |7

[ ™44 1 |max| 10942 |17] 067
min | -10.607 |24 | -.017

~ B~
oilojojo
INIFN PRI EN

1717770 0

. L K 7 0 0
min: 1047 |24 -025 . 7 1 -014 117 003 s T0 247 0 07
2 Imax 10443 1171 034 7 008 111 098 410 4 0 4
min® -10.136 12471 -024 11 052 17 -078 111 0 417 0 4

RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d] Page 2



Company : James A. Mieczkowski, P.E. July 13, 2002
Designer : Jim Mieczkowski 5:52 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Checked By:

(3

Envelope Member Section Forces, (continued)

Member Label Section Axial lc  Sheary-y {c Shearz-z Lc Torque Lc Momenty-y Lc Momentz-z Lc
(k) (k) (k-ft) (k-ft) (k-ft)

[ M4 1 |max| 10.732 |24 .083 7 119 7 .106 4 0 0 4
min | -11.071 | 17| -.095 4 -.03 4 -.084 11 0 0 11

2 |max| 1042 |24 .096 4 .04 4 .002 11 0 0 4

min] -11.114 117 | -.078 7 119 7 -.09 7 0 0 4

RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d) Page 3
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Company . James A. Mieczkowski, P.E. July 13, 2002
Designer : Jim Mieczkowski 5:54 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Checked By:

3

Envelope Member Section Forces

Member Label Section Axial Lc  Sheary-y Lc Shearzz Lc Torque Llc Momenty-y Lc Momentzz Lc
(k) (k) (k) (k-ft) (k-At) (k-ft)
[ M55 1 |max| 11.534 |20 .093 11 .026 11 .073 11 0 11 0 20
min| -.821 4 - 117 4 -.0585 4 -.093 4 0 4 0
2 Imax| 11.163 |20 116 4 .062 4 .067 11 0 4 0
min| -.885 171 -.091 11 035 11 4 0 4 0

[ w62 1 [max| 9668 [17] .047 |7 7] 074 11| 0 [24] 0 [17
min | -9.467 [24| -012_ | 4 7| -093 |4 0 7] 0 |24

2 |max| 10.001 [17] 021 | & 71 101 |7 0 4 0 4

min 24| 041 |20 7] 003 |11| o0 4 0 4

[ ™66 T [max| 9318 |24 .055 |11] .046 |11 003
min| -9.812 |17 -08 | 4| -076 |7 | -.095
2 |max| 957 |24 082 | 7] 075 | 7] 079

N ENIFN
o|lojo|o
~
o|lo|olo

RISA-3D Version 4.5b [G:\Celiphone Towers\Cromwell\cromsn002.r3d] Page 4
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Company
Designer
Job Number : 15364.1251

: James A. Mieczkowski, P.E.
: Jim Mieczkowski

Cromwell Cellphone Tower

July 13, 2002

5:55 PM

Che(%ked By:

Envelope Member Section Forces

©

Member Label Section Axial Lc  Sheary-y Lc Shearz-z Lc Torque Llc Momenty-y Lc Momentz-z (¢
(k) (k) (k) (k1) (k-ft) (k-ft)
[ ™67 1 _|max| 10.564 [20] .083 [11] .025 019 [ 11 0 4 0  T[i1]
min -.958 17 -.104 4 -.044 -.023 4 0 11 0 4
2 |max| 10.259 |20 .104 0 4 0 4
min 0 4 0 4

17

082

3 : 0
Wi74 02 17 : 4 G :
T 7036 77 ! 110 it
042 170 026 171 !4 0 4
-025 1171 0 110 P4 00 4
RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d] Page 5




July 13, 2002
5:55 PM
Chegked By:

Company : James A. Mieczkowski, P.E.
Designer . Jim Mieczkowski

Job Number : 156364.1251 Cromwell Cellphone Tower

«

Envelope Member Section Forces, (continued)

Axial Le

Member Label Section Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y Lc Momentz-z Lc

(k)

(k)

]

(kA1)

(k-ft)

(k-ft)

| M71 max| 8.522 |24 .061 7 7 24 0 7
min| -8.588 17| -.072 4 4 20 0 4
max| 8.288 |24 4 4 4 0 4
min| -8.506 {17 7 7 4 0 4

001

[ M90 max| 7455 20| 043 1111 034 171 24 24
min| 5639 |17 -06 | 4 | -.069 | 7 | -.025 17 20
max| 7637 20| 061 |4 | 068 | 7| .02] 4 4

24

max

i M84 11 .037 11 .001 4 0 17 0 17
min | -6.995 4 -.071 7 -.025 7 0 24 0 24
max| 7.288 4 .068 7 .021 11 0 4 0 4

i 24 0 0

i M88 maxi 3415 |24 .07 11 .029 11 .023 4 0 24 0 17
min | -8.272 |20 -.088 4 -.043 4 -.018 11 0 20 0 20
max| 3.515 |24 .088 4 .037 4 .025 4 0 4 0 4
min| -8.372 |20 -.07 11 .022 11 -.02 11 0 4 0 4

RISA-3D Version 4.5b

[G:\Cellphone Towers\Cromwell\cromsn002.r3d]

Page 6
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July 13, 2002

Company : James A. Mieczkowski, P.E.
Designer : Jim Mieczkowski 5:57 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Checked By:
<«
Envelope Member Section Forces
Member Label Section Axial lc Shearyy Lc Shearz-z Lc Torque Lc Momenty-y Lc Momentzz Lc
(k) (k) (k) (k-ft) (k-ft) (k-ft)
| M93 1 |max| 8.709 17 .017 11 .05 7 .028 7 0 24 0 17
min| -7.846 |24 -.017 4 -.016 11 -.002 4 0 17 0 20
2 |max{ 8.456 17 .019 7 .013 11 .025 4 0 4 0 4
min| -7.747 |24 -.008 11 -.044 7 .02 11 0 4 0 4

max

YR 1 6.053 |20 .066 |11 11 0 17 0 17
min | -2.178 |17 -082 | 4 4 023 [4 0 24 0 24

2 |max| 5771 [20| o081 |4 4] 017 |11 0 4 0 4

i 066 | 11 1] -021 |4 0 4 0o |4

02

[ M104 1 |max 17 20 17] 016 |11 0 17 0 24
min| -4527 24| -003 [ 4] -043 [ 7| -019 | 4 0 20 0 17

2 |max| 525 [17] .017 4 .046 7 023 7 0 4 0 4

min 24| -016 |11] -023 147] -o001 [11 0 4 0 4

i M108 1 |max| 4.32 20 .04 11 .034 11 .002 4 0 17 0 17
min| -2.168 |17 -.052 4 -.069 7 -.021 7 0 24 0 20

2 [max| 4.483 20 .055 4 .06 l 017 11 0 4 0 4

min| -2.317 |17 041 11 -.022 11 -.021 4 0 4 0 4

B 2186 AT 062: : 1 E
Ma4 1 4237 124 .059 M 1 ;4 0 17 0 B
fmini -6.502 |20 086 4 | -041 4 -018 [11: 0 24 0
2 imax! 4323 24 .086 4 033 | 4 .025 4 0 4 0 )
imin! -6634 120 -.07 11 -02 |11 -.02 11 0 4 0
RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d] Page 7
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Company : James A. Mieczkowski, P.E. July 13, 2002
Designer : Jim Mieczkowski 5:57 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Checked By:

<

Envelope Member Section Forces, (continued)

Member Label Section Axial Lc Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y Lc Momentz-z Lc
(x) (K) (k) (k-ft) (k-ft) (k-ft)

[ Mio1 1 |max] 4.067 |24 .042 7 .07 7 .024 4 0 17 0 17
min| -4.812 (20| -.056 4 -.025 4 -.02 11 0 24 0 24

2 |max| 3.848 |24 .054 4 .04 4 .001 11 0 4 0 4

min | --4.784 | 20 -.04 11 -.069 7 024 7 0 4 0 4

[ M106 1 |max| 2473 |24 .062 11 .026 11 .018 4 0 24
min| -3.767 |20| -.077 4 -.036 4 -.014 11 0 17

2 |max| 2.539 |24 .078 4 027 4 .02 4 0 4

min 20 11 11 11 0 4

RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d] Page 8
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Company : James A. Mieczkowski, P.E. July 13, 2002
Designer o Jim Mieczkowski 5:58 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Checked By:

o

Envelope Member Section Forces

Member Label Section Axial lc Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y Lc' Momentz-z ic
(¥) (k) (k) (k-f) (k-ft) (k-ft)

| M115 1 |max| 2989 |20 .01 24| -.001 7 .037 11 0 4 0 4

min -.051 17 -.013 17 -.008 17 -.046 4 0 4 0 4

2 |max| 2.963 20 .013 17 .008 17 .037 11 0 4 0 4

min 059 17 01 0 4 0 4

[ ' . 17] 009 |24] .03 ]20| 036 |7
min| -2625 | 24| -003 [17] 001 |11] -.017 |11
2 |max| 2643 [17| 003 |17] -001 |11] 036 |7

OIo|o|o
(RS- NN N
:OOOO
LSRN - N

IEEE 1 [max| 2662 |24] 004 [11] 013 201 032
min| -2687 | 17| -013 | 17| 001 11| -.044
2 |max| 2642 [24[ 013 [17] -001 |i1| 032

~Nial~ A
olojolo
SNFNFNFN
o|o|olo
INFNFNFS

T Mi20 1 |max| 254 |24] .004 [11] 000

17 .02 11 0 4 0 4

min | -2.605 |17 -.013 17 -.002 7 -.035 7 0 4 0 4
2 |max| 2561 24 .013 17 .002 7 02 11 0 4 0 4
17 0 4 0 4

-.035

M122 1 . . 006 [17] 032

17 009 | 24 20 |

0 4 0 i
247 -003 |17 11 1.0 4 0 4
177 003 [17 11 71 0 4 0 4
241 2009 |24 20 11 0 41 0 4

RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d] Page 9
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Company : James A. Mieczkowski, P.E. July 13, 2002
Designer : Jim Mieczkowski 5:58 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Chegked By:

A

Envelope Member Section Forces, (continued)

Member Label Section Axial Lc  Sheary-y Lc Shearzz Lc Torque Lc Momenty-y Lc Momentz-z Lc
(k) (k) (k-ft) (k-ft) (k-ft)

I M126 1 |max| 2424 |24 .004 11 .006 17 017 | 11 0 0
min| -2.454 [17| -013 171 -.002 7 -.031 7 0 0

2 imax| 2.444 |24 .013 17 .002 7 017 11 0 0

i 17 0 0

[ ™Mi29 1 |max| 2408 [17] .000 |24] .013 201 028 |7
min| -2.375 | 24| -.003 17| 001 41| -013 |11
2 |max| 2381 [17] 003 [17] -001 [41] 028 |7

olo|o|o
L E BN
Qlojo|o
R E NN N

| M131 1 |max| 2.255 |24 .004 11 .013 20 .019 4 0 0 4
min| -2.287 17| -013 17 .001 1 -.027 7 0 0 4

2 imax| 2235 |24 013 17 . 11 018 4 0 0 4

min| -2275 17| -.004 11 20| -.027 7 0 0 4

min -.226 4 -.013 17 -.008 17 -.031 4
2 |max| 1.998 20 .013 17 .008 17 .025 11
n| 23 |4 2| 001 [7] -0t 4

[=lfellelloe]
IR BN N
QIO|IO|O
R RS BN P-N

'-J;;;'};A

TMAB8

“min
M137 1 [max:

NSNS

111 013

RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d]
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Company : James A. Mieczkowski, P.E. July 13, 2002
Designer : Jim Mieczkowski 5:58 PM
Job Number : 15364.1251 Cromweli Cellphone Tower Checked By:

<

Envelope Member Section Forces, (continued)

Member Label Section Axial Llc Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y Lc Momentz-z Lc
() (k) (K) (k-ft) {(k-ft) (k)
min|{ -1.676 17 -.013 17 .001 11 -.024 7 0 4 0
2 |max| 1.636 24 .013 17 -.001 11 017 4 0 4 0
min 17 11 7

[ M146 1 |max| 1.531 17 .01 20 .006 17 .021
min| -1.531 |24 -.003 17 -.002 7 -.013
2 |max| 1.559 17 .003 17 .002 7 .021
min | -1.543 |24 -.01 20 006 17 -.013

EN TN
QOO C
-h-h-&-h;
[l elielle]
P s

i M150 1 |max| 1455 |24 .004 11 .006 17 011 11 0 4
min| -1479 (17| -013 17 -.002 7 -.021 7 0 4

2 |max| 1.476 |24 .013 17 .002 7 .011 11 0 4

min | -1.481 |17 .004 11 171 -.021 7 0 4

RISA-3D Version 4.5b [G\Cellphone Towers\Cromwell\cromsn002.r3d] Page 11



Company : James A. Mieczkowski, P.E. July 13, 2002
Designer . Jim Mieczkowski 5:58 PM
Job Number : 15364.1251 Cromwell Cellphone Tower Checked By:

<

Envelope Member Section Forces, (continued)

Member Label Section Axial Le  Sheary-y Lc Shearz-z Lc Torque Lc Momenty-y tc Momentz-z Lc
(k-ft) (k-ft)

[ MT112

min 20| <013 [17] 012 201 -o025 |17
2 Tmax| . 1] 013 [17] 012 1201 o027 14

[elleliello]
Qjo|c|o

RISA-3D Version 4.5b [G:\Cellphone Towers\Cromwell\cromsn002.r3d] Page 12



James A. Mieczkowski. P.E.

:Jim Mieczkowski
©15364.1251

Cromwell Celiphone Tower

Frame Dead Load

July 13, 2002

4:49 PM
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! Loads:OL (Dead Load )
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