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June 28, 2022 
 

Melanie A. Bachman Executive 
Director Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

 
 

Re: Notice of Exempt Modification – Antenna and RRU Add 
Property Address: 1233 Wolcott Road, Wolcott, CT 06716 

                 Applicant: AT&T Mobility, LLC 
 

Dear Ms. Bachman: 
 

On behalf of AT&T, please accept this application as notification pursuant to R.C.S.A. 
§16-50j-73, for construction that constitutes an exempt modification pursuant to R.C.S.A. §16- 50j-72(b) (2). 

 
AT&T currently maintains a wireless telecommunications facility consisting of nine (9) wireless 

telecommunication antennas at an antenna center line height of 185-feet on an existing 350-foot Self Support Tower, 
owned by SBA Communications Corporation at 8051 Congress Ave, Boca Raton, FL, 33487. AT&T now intendeds to 
remove one (1) 6’ KMW AM-X-CD-16-65-00T-RET Panel Antenna, currently installed in position [1] per Alpha sector 
only, remove two (2) Kathrein 800-10121, each currently installed in position [1] per Beta & Gamma sectors, remove 
three (3) 8’ KMW EPBQ-65RL8H8-L2 Panel Antennas, currently installed in position [3] on all sectors, remove three (3) 
6’ CCI PRODUCTS HPA-65R-BUU-H6, currently installed in position [4], on all sectors. AT&T then will add three (3) 8’ 
Quintel QD8616-7 Panel Antennas, each to be installed in position [2] all sectors, add three (3) 2.5’ Ericsson AIR6419 
B77G (top) and three (3) 2.5’ Ericsson AIR6449 B77D (bottom) Stacked Panel Antennas on position [3] for a total of six 
(6) all sectors, and add three (3) 8’ CCI DMP65R-BU8DA Panel Antennas on position [4] all sectors. In addition, AT&T 
intends to remove three (3) RRUS-11 B12, currently installed on position [4] all sectors, remove three (3) RRUs-4478 
B5, currently installed on position [3] all sectors, remove RRUs-32 B2 on position [3], remove three (3) RRUs-4426 B66, 
currently installed on position [3] all sectors for a total of twelve (12) RRUs. AT&T intends to add three (3) RRUs-4449 
B5/B12 in position [4] all sectors, install three (3) RRUs-8843 B2/B66A on position [2] all sectors, install RRUs-4478 
B14 on position [2] all sectors, for a total of nine (9) RRUS. AT&T is also removing six (6) 1-5/8” Coax Cables and three 
(3) #8 AWG DC Power Trunks. AT&T intends to move three (3) existing AT&T Surge Suppressor DC6-48-60-18-8C-EV 
to position [2] all sectors, install three (3) #6 AWG DC Trunks on all sectors, and add six (6) “Y” Cables. All of the 
changes will take place on a new antenna mount. This modification/proposal includes B2, B5, and B12 hardware that is 
both 4G(LTE) and 5GNR capable through remote software configuration and either or both services may be turned on or 
off at various times 

              
Attached is a summary of the planned modifications including power density calculations reflecting the change in 

AT&T’s operations at the site. Also included is documentation of the structural sufficiency of the tower to accommodate the 
revised antenna configuration.  

 
Please accept this letter pursuant to Regulation of Connecticut State Agencies §16-50j-73, for construction that 

constitutes an exempt modification pursuant to R.C.S.A. § 16-5I0j-72(b) (2).   In accordance with R.C.S.A., a copy of this 
letter is being sent to the Honorable, Mayor Thomas G. Dunn, Mayor, Town of Wolcott and David Kalinowski, Zoning 
Inspector, Town of Wolcott, CT both at 10 Kenea Ave, Wolcott, CT 06716. A copy of this letter is being sent to the property 
owner Edward F. Cleary at 50 Beach Road, Wolcott, CT 06716, and the tower owner, SBA Communications Corporation 
at 8051 Congress Ave, Boca Raton, FL, 33487. 

 
The following is a list of subsequent decisions by the Connecticut Siting Council:  
 

 EM-AT&T-166-020626 - AT&T Wireless notice of intent to modify an existing telecommunications facility located 
at 1233 Wolcott Road, Wolcott, Connecticut. 
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 EM-CING-132-134-152-165-166-070726 – New Cingular Wireless PCS, LLC notice of intent to modify existing 
telecommunications facilities located at 151 Sand Hill Road, South Windsor; 30 Old Country Road, Stafford; 53 
Dayton Road, Waterford; 20 Spring Street, Windsor Locks; and 1233 Wolcott Road, Wolcott, Connecticut. 

 EM-CING-078-078-080-083-166-070815 - New Cingular Wireless PCS, LLC notice of intent to modify existing 
telecommunications facilities located at 82 North Eagleville Road, Mansfield; 1725 Stafford Road, Mansfield; 21 
West Peak Drive, Meriden; 1969 Saybrook Road, Middletown; and 1233 Wolcott Road, Wolcott, Connecticut. 

 EM-AT&T-166-120601 – AT&T Mobility notice of intent to modify an existing telecommunications facility located 
at 1233 Wolcott Road, Wolcott, Connecticut. 

 EM-CING-166-140826 - New Cingular Wireless PCS, LLC notice of intent to modify an existing 
telecommunications facility located at 1233 Wolcott Road, Wolcott, Connecticut.  

 EM-AT&T-166-170712 - AT&T notice of intent to modify an existing telecommunications facility located at 1233 
Wolcott Road, Wolcott, Connecticut. 

 EM-AT&T-166-181203 - AT&T Mobility, LLC notice of intent to modify an existing telecommunications facility 
located at 1233 Wolcott Road, Wolcott, Connecticut. 

 
The planned modifications to AT&T’s facility fall squarely within those activities explicitly provided for in R.C.S.A. §16-50j-
72(b) (2). 
 

1. The proposed modifications will not result in an increase in the height of the existing tower. AT&T’s 
replacement antennas will be installed at the 185-feet on an existing 350-foot Self Support Tower.  

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

3. The proposed modifications will not increase the noise levels at the facility by six decibels or more, or to 
levels that exceed state and local criteria. 

4. The operation of the modified facility will not increase radio frequency (RF) emissions at the facility to a level 
at or above the Federal Communications Commission (FCC) safety standard. A cumulative worst-case RF 
emissions calculation for AT&T’s modified facility is provided in the RF Emissions Compliance Report, 
included in Tab 2. 

5. The proposed modifications will not cause a change or alteration in the physical or environmental 
characteristics of the site. 

6. The tower and its foundation can support AT&T’s proposed modifications. (See Structural Analysis Report 
included in Tab 3). 

 
 
For the foregoing reasons, AT&T respectfully submits that the proposed modifications to the above referenced 
telecommunications facility constitutes an exempt modification under 
R.C.S.A. §16-50j-72(b) (2). 
 
Sincerely 
 
 
Kristina Cottone 
 
 
CC w/enclosures: 
Mayor Thomas G. Dunn - Mayor, Town of Wolcott  
David Kalinowski, Zoning Inspector - Town of Wolcott, CT 
Edward F. Cleary - Property Owner  
SBA Communications Corporation – Tower Owner  

















Location 1233 WOLCOTT RD Mblu 119/ 3/ 7/ /

Acct# C0109000 Owner CLEARY EDWARD F

Assessment $421,000 Appraisal $601,400

PID 1226 Building Count 2

Owner CLEARY EDWARD F
Co-Owner
Address 50 BEACH RD 

WOLCOTT, CT 06716

Sale Price $0
Certificate
Book & Page 0192/0018

Sale Date 02/28/1990
Instrument 25

Year Built: 1999
Living Area: 4,000
Replacement Cost: $161,820
Building Percent Good: 87
Replacement Cost 
Less Depreciation: $140,780

Building Attributes

 

1233 WOLCOTT RD

Current Value

Appraisal

Valuation Year Improvements Land Total

2021 $258,370 $343,030 $601,400

Assessment

Valuation Year Improvements Land Total

2021 $180,870 $240,130 $421,000

Owner of Record

Ownership History

Ownership History

Owner Sale Price Certificate Book & Page Instrument Sale Date

CLEARY EDWARD F $0  0192/0018 25 02/28/1990

Building Information

Building 1 : Section 1



Field Description

Style: Comm Garage

Model Comm/Ind

Grade D

Stories: 1

Occupancy 3.00

Exterior Wall 1 Pre-finsh Metl

Exterior Wall 2  

Roof Structure Gable

Roof Cover Metal

Interior Wall 1 Minimum

Interior Wall 2  

Interior Floor 1 Concrete

Interior Floor 2  

Heating Fuel Oil

Heating Type Forced Hot Air

AC % 0

Foundation Poured Conc

Bldg Use Commercial

Total Rooms 0

Total Bedrms 0

Total Fixtures 0

Perimeter 260

SF Fin Bsmt 0

1st Floor Use:  

Heat/AC NONE

Frame Type STEEL

Baths/Plumbing LIGHT

Ceiling/Wall NONE

Rooms/Prtns LIGHT

Wall Height 14.00

% Comn Wall  

Legend

Building Photo

(https://images.vgsi.com/photos/WolcottCTPhotos//\00\01\12\49.jpg)

Building Layout

(ParcelSketch.ashx?pid=1226&bid=1226)

Building Sub-Areas (sq ft)

Code Description
Gross 
Area

Living 
Area

BAS First Floor 4,000 4,000

SLB Slab 4,000 0

  8,000 4,000

Year Built:
Living Area: 0
Replacement Cost: $0
Building Percent Good:
Replacement Cost 
Less Depreciation: $0

Building Attributes : Bldg 2 of 2

Field Description

Building 2 : Section 1

https://images.vgsi.com/photos/WolcottCTPhotos///00/01/12/49.jpg
https://gis.vgsi.com/wolcottct/ParcelSketch.ashx?pid=1226&bid=1226


Style Outbuildings

Model

Grade:

Stories

Occupancy

Exterior Wall 1

Exterior Wall 2

Roof Structure

Roof Cover

Interior Wall 1

Interior Wall 2

Interior Flr 1  

Interior Flr 2

Heat Fuel

Heat Type:

AC Percent

Total Bedrooms:

Full Bthrms:

Half Baths:

Extra Fixtures

Total Rooms:

Bath Style:

Kitchen Style:

Num Kitchens

Fireplace(s)

% Attic Fin

LF Dormer

Foundation

Bsmt Gar(s)

Bsmt %

SF FBM

SF Rec Rm

Fin Bsmt Qual

Bsmt Access

Fndtn Cndtn

Basement

Legend

Building Photo

(https://images.vgsi.com/photos/WolcottCTPhotos//\00\01\12\50.jpg)

Building Layout

Building Layout (ParcelSketch.ashx?pid=1226&bid=20020)

Building Sub-Areas (sq ft)

 
No Data for Building Sub-Areas 

 

Legend

Extra Features

Extra Features

https://images.vgsi.com/photos/WolcottCTPhotos///00/01/12/50.jpg
https://gis.vgsi.com/wolcottct/ParcelSketch.ashx?pid=1226&bid=20020


Land Use

Use Code 201
Description Commercial  
Zone GC
Neighborhood C150
Alt Land Appr No
Category

Land Line Valuation

Size (Acres) 7.04
Frontage
Depth
Assessed Value $240,130
Appraised Value $343,030

Legend

(c) 2022 Vision Government Solutions, Inc. All rights reserved.

 
No Data for Extra Features  

 

Land

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

CELL Cell SH Cell Shed 450.00 S.F. $60,750 2

CELL Cell SH Cell Shed 200.00 S.F. $27,000 2

PAV1 Paving AS Asphalt 31500.00 S.F. $27,560 1

FN4 FENCE-8' CHAIN   240.00 L.F. $2,280 2

Valuation History

Appraisal

Valuation Year Improvements Land Total

2020 $255,360 $332,280 $587,640

2019 $255,360 $332,280 $587,640

2018 $255,360 $332,280 $587,640

Assessment

Valuation Year Improvements Land Total

2020 $178,760 $232,600 $411,360

2019 $178,760 $232,600 $411,360

2018 $178,760 $232,600 $411,360
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Radio Frequency Safety Survey Report Predictive (RFSSRP) Prepared For AT&T  

 

 

Site Name: WOLCOTT-NORTH 

FA# 

USID: 

Site ID: 

10041812 
26036 
CTL01111 

Address: 1233 WOLCOTT ROAD WOLCOTT, CT 
06716 

County: NEW HAVEN 

Latitude: 41.6215731 

Longitude: -72.9736319 

Structure Type:  SELF SUPPORT 

Property Owner: NA 

Pace Job: MRCTB053996 

RFDS Technology 5G NR 1SR CBAND 

  

  

  

 

 

Report Information  
 

Report Writer:  Parul Report Generated Date:  06-06-2022 

 

 

Compliance Statement  
 

AT&T Mobility Compliance Statement: Based on the information collected, AT&T Mobility will be Compliant when the remediation 

recommended in section 5 or appropriate remediation determined by AT&T is implemented   
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1. Executive Summary 

1.1  Site Summary   

Max Predictive Spatial Average MPE% & Location on Site 

(General Public) 

17208.20% on Antennas Centerline Level & at AT&T Sec-B antenna no. #B3-2 

Max Predictive Spatial Average MPE% on Ground (General 

Public) 

0.57% 

AT&T Mobility Site Compliance  AT&T Mobility will be Compliant by implementing remediation recommended as per section 5 in this 

report. 

TABLE 1: Site Summary  

 

1.2  Signage Summary (Proposed) 

AT&T 
Signage 

Locations 

Sign Type 

Safety 
Instructions 

Notice 
Sign 2 

Caution 
Sign 2 

Caution  
Sign 2B 

Caution  
Sign 2C 

Caution 
7"x7" 

Warning  
Sign 1B 

RF Exposure 
Map 

Lock Barriers 

Access 

Point(s) 
      1            

Alpha                 

Beta                 

Gamma                 

TABLE 2: Signage Summary (Proposed) 

 

1.3  List of Documents used to prepare this Report 

➢ 10041812_AE201_220324_CTL01111_Rev1_5G NR ACTIVATION, LTE 6C, 4TXRX, 5G NR SOFTWARE, BBU RECONFIG.5G NR 1SR CBAND, 5G NR 
RADIO,  ANTENNA MODS 

➢ NEW-ENGLAND_CONNECTICUT_CTV1111_2021-5G-NR-Radio_5G-NR-1SR-CBAND_pn5165_PTN_10041812_26036_11-01-2021_Final-
Approved_v4.00 
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2. Site Scale Map 

A4

A2

A3-1,A3-2

B3-1,B3-2C3-1,C3-2

B4

B2

C4

C2

AT&T 

Equipment 

Shelter

Other Carrier 

Equipment 

Shelter

Other Carrier 

Equipment 

Other Carrier 

Equipment 

Self Support Tower=350'

Ground=0'

Ground=0' 100'

100'

100'

Gate

AT&T 

Sector B

153° AT&T 

Sector C

263° 

AT&T 

Sector A

23° 

Fence

Fence

Fence

 

Proposed 

Barrier

Posts

Notice 2 Caution 2 Caution 2B Caution 2C

Proposed Signage

LockSafety Instructions Caution 7"x7" Warning 1B RF Exposure Map
Panel

OMNI

AT&T Antenna

Map Scale = 10 ft
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3. Antenna Inventory 

 
 

Table 3.1: Antenna Inventory Table 
 

Note: ^ Mechanical Tilt value of “0°” MUST be retained for C-BAND and/or DoD AAS antenna(s) at all times to ensure that “EME (Predictive) Study” shall remain valid. 

* 75% TDD duty Cycle, 1.5dB Power Tolerance & 0.32 Power Reduction factor1 are used to calculate Transmitter Power & ERP/EiRP 

Ant ID Operator
Antenna 

Mfg
Antenna Model

Antenna 

Type

FREQ.

(MHz)
TECH.

AZ.

(0)

H

B

W

(0)

Antenna 

Gain (dBd)

Antenna 

Aperture 

(ft)

Transmitter 

Power (Watts)

Total Loss 

(dB)

Total ERP 

(Watts)

Total EIRP 

(Watts)

A2 AT&T Quintel QD8616-7 Panel 700 LTE(B29) 23 72 12.75 8 60.00 0.5 1007.28 1652.54

A2 AT&T Quintel QD8616-7 Panel 700 LTE(FN) 23 72 12.75 8 120.00 0.5 2014.56 3305.07

A2 AT&T Quintel QD8616-7 Panel 1900 LTE/5G 23 62 15.05 8 120.00 0.5 3421.22 5612.82

A2 AT&T Quintel QD8616-7 Panel 2100 LTE/5G 23 62 15.35 8 120.00 0.5 3665.91 6014.25

A3-1 AT&T Ericsson AIR 6419 B77G^ Panel 3450 5G 23 11 23.5 2.55 108.44* 0 24277.05* 39828.68*

A3-2 AT&T Ericsson AIR 6449 B77D^ Panel 3840 5G 23 11 23.5 2.55 108.44* 0 24277.05* 39828.68*

A4 AT&T CCI DMP65R-BU8D Panel 700 LTE(B12) 23 75 12.95 8 120.00 0.5 2109.51 3460.84

A4 AT&T CCI DMP65R-BU8D Panel 850 5G 23 64 13.85 8 120.00 0.5 2595.26 4257.76

A4 AT&T CCI DMP65R-BU8D Panel 2300 LTE 23 64 15.95 8 75.00 0.5 2630.64 4315.80

B2 AT&T Quintel QD8616-7 Panel 700 LTE(B29) 153 72 12.75 8 60.00 0.5 1007.28 1652.54

B2 AT&T Quintel QD8616-7 Panel 700 LTE(FN) 153 72 12.75 8 120.00 0.5 2014.56 3305.07

B2 AT&T Quintel QD8616-7 Panel 1900 LTE/5G 153 62 15.05 8 120.00 0.5 3421.22 5612.82

B2 AT&T Quintel QD8616-7 Panel 2100 LTE/5G 153 62 15.35 8 120.00 0.5 3665.91 6014.25

B3-1 AT&T Ericsson AIR 6419 B77G^ Panel 3450 5G 153 11 23.5 2.55 108.44* 0 24277.05* 39828.68*

B3-2 AT&T Ericsson AIR 6449 B77D^ Panel 3840 5G 153 11 23.5 2.55 108.44* 0 24277.05* 39828.68*

B4 AT&T CCI DMP65R-BU8D Panel 700 LTE(B12) 153 75 12.95 8 120.00 0.5 2109.51 3460.84

B4 AT&T CCI DMP65R-BU8D Panel 850 5G 153 64 13.85 8 120.00 0.5 2595.26 4257.76

B4 AT&T CCI DMP65R-BU8D Panel 2300 LTE 153 64 15.95 8 75.00 0.5 2630.64 4315.80
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Table 3.2: Antenna Inventory Table 
 

Note: ^ Mechanical Tilt value of “0°” MUST be retained for C-BAND and/or DoD AAS antenna(s) at all times to ensure that “EME (Predictive) Study” shall remain valid. 

* 75% TDD duty Cycle, 1.5dB Power Tolerance & 0.32 Power Reduction factor1 are used to calculate Transmitter Power & ERP/EiRP  

Ant ID Operator
Antenna 

Mfg
Antenna Model

Antenna 

Type

FREQ.

(MHz)
TECH.

AZ.

(0)

H

B

W

(0)

Antenna 

Gain (dBd)

Antenna 

Aperture 

(ft)

Transmitter 

Power (Watts)

Total Loss 

(dB)

Total ERP 

(Watts)

Total EIRP 

(Watts)

C2 AT&T Quintel QD8616-7 Panel 700 LTE(B29) 263 72 12.75 8 60.00 0.5 1007.28 1652.54

C2 AT&T Quintel QD8616-7 Panel 700 LTE(FN) 263 72 12.75 8 120.00 0.5 2014.56 3305.07

C2 AT&T Quintel QD8616-7 Panel 1900 LTE/5G 263 62 15.05 8 120.00 0.5 3421.22 5612.82

C2 AT&T Quintel QD8616-7 Panel 2100 LTE/5G 263 62 15.35 8 120.00 0.5 3665.91 6014.25

C3-1 AT&T Ericsson AIR 6419 B77G^ Panel 3450 5G 263 11 23.5 2.55 108.44* 0 24277.05* 39828.68*

C3-2 AT&T Ericsson AIR 6449 B77D^ Panel 3840 5G 263 11 23.5 2.55 108.44* 0 24277.05* 39828.68*

C4 AT&T CCI DMP65R-BU8D Panel 700 LTE(B12) 263 75 12.95 8 120.00 0.5 2109.51 3460.84

C4 AT&T CCI DMP65R-BU8D Panel 850 5G 263 64 13.85 8 120.00 0.5 2595.26 4257.76

C4 AT&T CCI DMP65R-BU8D Panel 2300 LTE 263 64 15.95 8 75.00 0.5 2630.64 4315.80
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Antenna Heights (Z) 

 

 

Table 3.3: Antenna Height(s) Summary Table 
 

 

 

 

 

 

 

 

 

 

Ant ID Operator

Antenna 

Radiation 

Centerline

Z-Height 

from 

Ground

A2 AT&T 184.66 180.66

A3-1 AT&T 186.44 185.16

A3-2 AT&T 182.89 181.61

A4 AT&T 184.66 180.66

B2 AT&T 184.66 180.66

B3-1 AT&T 186.44 185.16

B3-2 AT&T 182.89 181.61

B4 AT&T 184.66 180.66

C2 AT&T 184.66 180.66

C3-1 AT&T 186.44 185.16

C3-2 AT&T 182.89 181.61

C4 AT&T 184.66 180.66
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4. Predicted Emission 

4.1 Predictive Cumulative MPE Contribution from All Sources at Antennas Centerline Level (184.66 ft.) 

 
Max. Predictive Spatial Average MPE% = 17208.20% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated

 



                                                                                     MobileComm Professionals, Inc.  
Your ISO 9001-2000 Certified, Quality Centric RF Safety Services Partner 

 AT&T Proprietary (Internal use Only). Not for use or disclosure outside the AT&T Companies,  
 Except under written agreement. © 2022 AT&T Intellectual property. All rights Reserved. 

Page 9 of 20 

4.2 Predictive Cumulative MPE Contribution from All Sources at Ground Level (0 ft.) 

 
Max. Predictive Spatial Average MPE% = 0.57% 

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 
 

% of FCC General Public Exposure Limit (Predictive Spatial Average)
100-500 500-50000-1 >5000

  General Population Standard 0-100% 

  General Population Standard 100-500% 

  General Population Standard 500-5000% 

  General Population Standard >5000% 

Uptime = 100% 

 

Proposed Barrier

Proposed Posts
Map Scale = 10 ft1-100Non-Simulated
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5. Statement of Compliance 

5.1  Statement of AT&T Mobility Compliance 

 At the time of our Analysis, AT&T Mobility is required to take action to fulfill their Obligations to comply with the FCC’s mandate as defined in OET-65 

Recommendations 

AT&T Alpha Sector:  

• No actions required.  

 
AT&T Beta Sector: 

• No actions required.  
 

AT&T Gamma Sector: 

• No actions required.  

Tower: 

• One Caution 2B Sign to be posted at the climbing access, facing outwards so approaching people can see as shown in “Recommendations Map – Detailed 
View” on page 11. (1 Total Sign) 
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Recommendations Map – Detailed View  

AT&T Alpha, Beta & Gamma Sectors 
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Appendix A – Statement of Limiting Conditions 

General Model Assumptions 

In this site compliance report, it is assumed that all antennas are operating at full power at all times. AT&T has further recommended to assume a 75% duty cycle of 
maximum radiated power for all LTE & 5G carriers (& consider 100% duty cycle for all UMTS carriers). 

In this site compliance report, it is assumed that Mechanical Tilt value of “0°” MUST be retained for C-BAND and/or DoD AAS^ antenna(s) at all times to ensure that 
“EME (Predictive) Study” shall remain valid. 

AT&T recommended to consider - For C-BAND and/or DoD AAS^ antenna(s) 75% TDD duty Cycle, 1.5dB Power Tolerance & 0.32 Power Reduction factor1 are used 
to calculate Transmitter Power & ERP/EiRP.  

AT&T recommended to use worst-case tilts for the simulations. 

Power Reduction Factor: IEC Standard 62232: 2017 allows for a statistically conservative power density model to more realistically define the RF exposure area. 
AT&T recommends a “0.32” factor to calculate the “Actual Maximum” (time averaged) power value, which accounts for “Beam Scanning,” “Scheduling,” and “RBS 
Utilization” This recommended value is a conservative figure modelled and supported by other vendors and through measurements published in scientific articles and 
white papers by IEEE and others. Those publication are listed below: 

1. IEEE Access, Time-Averaged Realistic Maximum Power Levels for the Assessment of RF Exposure for 5G Radio Base Stations Using Massive MIMO (Published 
Sept. 18, 2017 / BJÖRN THORS, ANDERS FURUSKÄR, DAVIDE COLOMBI, AND CHRISTER TÖRNEVIK) 
2. IEEE Explore, A Statistical Approach for RF Exposure Compliance Boundary Assessment in Massive MIMO Systems (Published Jan. 25, 2018 / Paolo Baracca, 
Andreas Weber, Thorsten Wild, Christophe Grangeat) 
3. IEEE Access, In-situ Measurement Methodology for the Assessment of 5G NR Massive MIMO Base Station Exposure at Sub-6 GHz Frequencies (Published Dec. 
20, 2019 / SAM AERTS, LEEN VERLOOCK, MATTHIAS VAN DEN BOSSCHE, DAVIDE COLOMBI, LUC MARTENS, CHRISTER TÖRNEVIK AND WOUT JOSEPH) 
4. Applied Sciences, Analysis of the Actual Power and EMF Exposure from Base Stations in a Commercial 5G Network (Published July 30, 2020 / Davide Colombi, 
Paramananda Joshi, Bo Xu, Fatemeh Ghasemifard, Vignesh Narasaraju and Christer Törnevik) 
5. Ofcom Technical Report, Electromagnetic Field (EMF) measurements near 5G mobile phone base stations (Published Feb. 21, 2020 / Davide Colombi, Paramananda 
Joshi, Bo Xu, Fatemeh Ghasemifard, Vignesh Narasaraju and Christer Törnevik) 

MobileComm believes these areas to be safe for entry by occupationally trained personnel utilizing appropriate personal protective equipment (in most cases, a personal 
monitor). Thus, at any time, if power density measurements were made, we believe the real time measurements would indicate levels below those depicted in the RF 
emission diagram(s) in this report. By modelling in this way, MobileComm has conservatively shown exclusion areas – areas that should not be entered without the 
use of a personal monitor, carriers reducing power, or performing real-time measurements to indicate real-time exposure levels. 

Use of Generic Antennas 

For the purposes of this report, the use of “Generic” as an antenna model, or “Other Carrier” for an operator means the information about a carrier, their FCC license 

and/or antenna information was not provided and could not be obtained while on site. In the event of unknown information, MobileComm will use our industry specific 

knowledge of equipment, antenna models, and transmit power to model the site. Information about similar facilities is used when the service is identified and associated 

with a particular antenna. If no information is available regarding the transmitting service associated with an unidentified antenna, using the antenna manufacturer’s 

published data regarding the antenna’s physical characteristics makes more conservative assumptions. 

Where the frequency is unknown, MobileComm uses the closest frequency in the antenna’s range that corresponds to the highest Maximum Exposure Limit (MPE), 

resulting in a conservative analysis.  
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Appendix B – FCC Guidelines and Emissions Threshold Limits 

All power density values used in this report were analyzed as a percentage of current Maximum Permissible Exposure (% MPE) as listed in the FCC OET Bulletin 65 

Edition 97-01and ANSI/IEEE Std C95.1. The FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (μW/cm2).The number of 

μW/cm2 calculated at each sample point is called the power density. The exposure limit for power density varies depending upon the frequencies being utilized. Wireless 

Carriers and Paging Services use different frequency bands each with different exposure limits, therefore it is necessary to report results and limits in terms of percent 

MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance 

with the Maximum Permissible Exposure (MPE) limits for General Population/Uncontrolled environments as defined below. 

General Population/Uncontrolled exposure limits apply to situations in which the general public may be exposed or in which persons who are exposed as a consequence 

of their employment may not be made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, members of the general public 

would always be considered under this category when exposure is not employment related, for example, in the case of a telecommunications tower that exposes 

persons in a nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square centimeter (μW/cm2). The general population exposure limit for the 

700 and 800 MHz Bands is approximately 467 μW/cm2 and 567 μW/cm2 respectively, and the general population exposure limit for the 1900 MHz PCS and 2100 MHz 

AWS bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each frequency band has different exposure limits, it is necessary to 

report percent of MPE rather than power density. 

Occupational/Controlled exposure limits apply to situations in which persons are exposed as a consequence of their employment and in which those persons who are 

exposed have been made fully aware of the potential for exposure, have been properly trained in RF safety and can exercise control over their exposure. 

Occupational/Controlled exposure limits also apply where exposure is of a transient nature as a result of incidental passage through a location where exposure levels 

may be above general population/uncontrolled limits (see below), as long as the exposed person has been made fully aware of the potential for exposure, have been 

trained in RF safety and can exercise control over his or her exposure by leaving the area or by some other appropriate means. The Occupational/Controlled exposure 

limits all utilized frequency bands is five (5) times the FCC’s General Public / Uncontrolled exposure limit. 

Additional details can be found in FCC OET 65. 
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Appendix C – Rules & Regulations 

Explanation of Applicable Rules and Regulations 

FCC has set forth guidelines in OET Bulletin 65 for human exposure to radio frequency electromagnetic fields. Currently, there are two different levels of MPE - General 

Public MPE and Occupational MPE. An individual classified as Occupational can be defined as an individual who has received appropriate RF training and meets the 

conditions outlined below. General Public is defined as anyone who does not meet the conditions of being Occupational. FCC Rules and Regulations define compliance 

in terms of total exposure to total RF energy, regardless of location of or proximity to the sources of energy. 

It is the responsibility of all licensees to ensure these guidelines are maintained at all times. It is the ongoing responsibility of all licensees composing the site to maintain 

ongoing compliance with FCC rules and regulations. 

A building owner or site manager can use this report as part of an overall RF Health and Safety Policy. It is important for building owners/site managers to identify areas 

in excess of the General Population MPE and ensure that only persons qualified as Occupational are granted access to those areas. 

Occupational Environment Explained 

The FCC definition of Occupational exposure limits apply to persons who: 

• are exposed to RF energy as a consequence of their employment; 

• have been made aware of the possibility of exposure; and 

• can exercise control over their exposure. 

FCC guidelines go further to state that persons must complete RF Safety Awareness training and must be trained in the use of appropriate personal protective 

equipment. 

In order to consider this site an Occupational Environment, the site must be controlled to prevent access by any individuals classified as the General Public. Compliance 

is also maintained when any non-occupational individuals (the General Public) are prevented from accessing areas indicated as Red or Yellow in the attached RF 

Emissions diagram. In addition, a person must be aware of the RF environment into which they are entering. This can be accomplished by an RF Safety Awareness 

class, and by appropriate written documentation such as this Site Compliance Report.  
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Appendix D – General Safety Recommendations 

The following are general recommendations appropriate for any site with accessible areas in excess of 100% General Public MPE. These recommendations are not 

specific to this site. These are safety recommendations appropriate for typical site management, building management, and other tenant operations. 

1. All individuals needing access to the main site should be instructed to read and obey all posted placards and signs. 

2. The site should be routinely inspected and this or similar report updated with the addition of any antennas or upon any changes to the RF environment including: 

• adding new antennas that may have been located on the site 

• removing of any existing antennas 

• changes in the radiating power or number of RF emitters 

3. Post the appropriate SAFETY INSTRUCTIONS, NOTICE, CAUTION & WARNING sign at the main site access point(s) and other locations as required. Note: 

Please refer to RF Exposure Diagrams in the report section above, to inform everyone who has access to this site that beyond posted signs there may be levels in 

excess of the limits prescribed by the FCC. The signs below are examples of signs meeting FCC guidelines. 

 

4. Ensure that the site door remains locked (or appropriately controlled) to deny access to the general public if deemed as policy by the building/site owner. 

5. For a General Public environment the five color levels identified in measured RF emission diagram can be interpreted in the following manner: 

• White represents areas predicted to be greater than or equal to 0% and less than 1% of the MPE general public limits 

• Green represents areas predicted to be greater than or equal to 1% and less than 100% of the MPE general public limits 

• Blue represents areas predicted to be greater than or equal to 100% and lesser than 500% of the MPE general public limits. 

• Yellow represents areas predicted to be greater than or equal to 500% and lesser than 5000% of the MPE general public limits. 

• Red areas indicates predicted levels greater than or equal to 5000% of the MPE general public limits. 
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Appendix E – References 

1 - FCC Definition 

FCC defines an Occupational or Controlled environment as one where persons are exposed to RF fields as a consequence of their employment and where those 

persons exposed have been made fully aware of the potential for exposure and can exercise control over their exposure. Typical criteria for an Occupational or 

Controlled environment is restricted access (i.e. locked doors, gates, etc.) to areas where antennas are located coupled with proper RF warning signage. 

FCC defines a site as a General Public or Uncontrolled environment when human exposure to RF fields occurs to the general public or in which persons who are 

exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over the exposure. Typical criteria for 

a General Public or Uncontrolled environment are unrestricted access (i.e. unlocked or no restrictions) to areas where antennas are located without proper RF 

warning signage being posted.  

2 - Physical Testing measurement procedure and Tools 

The Narda Broadband Field Meter NBM-550 can make rapid conformance measurements with evaluation in the time domain when used in conjunction EA5091 

probe. This probe is a so-called Shaped Probe, i.e. it is frequency weighted so that it automatically takes account of the FCC Occupational limit values. To collect 

data, the probe is pointed towards the potential source(s) of EME radiation and moved slowly from ground level up to slightly above head height (approx. 6 ft). 

Spatial Average Measurement A technique used to average a minimum of ten (10) measurements taken in a ten (10) second interval from zero (0) to six (6) feet. 

This measurement is intended to model the average energy an average sized human body will absorb while present in an electromagnetic field of energy. 

3 - Site Safety Procedures 

The following items are general safety recommendations that should be administered on a site by site basis as needed by the carrier. 

General Maintenance Work: Any maintenance personnel required to work immediately in front of antennas and / or in areas indicated as above 100% of the 

Occupational MPE limits should coordinate with the wireless operators to disable transmitters during their work activities. 

Training and Qualification Verification: All personnel accessing areas indicated as exceeding the General Population MPE limits should have a basic 

understanding of EME awareness and RF Safety procedures when working around transmitting antennas. Awareness training increases a workers understanding to 

potential RF exposure scenarios. Awareness can be achieved in a number of ways (e.g. videos, formal classroom lecture or internet based courses). 

Physical Access Control: Access restrictions to transmitting antennas locations is the primary element in a site safety plan. Examples of access restrictions are as 

follows: 

• Locked door or gate 

• Alarmed door 

• Locked ladder access 

• Restrictive Barrier at antenna locations (e.g. Chain link with posted RF Sign) 
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RF Signage: Everyone should obey all posted signs at all times. RF signs play an important role in properly warning a worker prior to entering into a potential RF 

Exposure area. 

Assume all antennas are active: Due to the nature of telecommunications transmissions, an antenna transmits intermittently. Always assume an antenna is 

transmitting. Never stop in front of an antenna. If you have to pass by an antenna, move through as quickly and safely as possible thereby reducing any exposure to 

a minimum. 

Maintain a 3 foot clearance from all antennas: There is a direct correlation between the strength of an EME field and the distance from the transmitting antenna. 

The further away from an antenna, the lower the corresponding EME field is. 

Rooftop RF Emissions Diagram: Section 4 of this report contains an RF Emissions Diagram that outlines various theoretical Maximum Permissible Exposure 

(MPE) areas on the rooftop. This analysis is all theoretical and assumes a duty cycle of 75% for each transmitting antenna at full power. This analysis is a worst case 

scenario. This analysis is based on one of two access control criteria: General Public criteria means the access to the site is uncontrolled and anyone can gain 

access. Occupational criteria means the access is restricted and only properly trained individuals can gain access to the antenna locations. 

4 - Definitions 

Compliance- The determination of whether a site is safe or not with regards to Human Exposure to Radio Frequency Radiation from transmitting antennas. 

Decibel (dB) – A unit for measuring power or strength of a signal. 

Duty Cycle – The percent of pulse duration to the pulse period of a periodic pulse train. Also, may be a measure of the temporal transmission characteristic of an 

intermittently transmitting RF source such as a paging antenna by dividing average transmission duration by the average period for transmission. A duty cycle of 75% 

corresponds to continuous operation. 

Effective (or Equivalent) Isotropic Radiated Power (EIRP) – The product of the power supplied to the antenna and the antenna gain in a given direction relative to 

an isotropic antenna, this product is divided by the cable losses  

Effective Radiated Power (ERP) – In a given direction, the relative gain of a transmitting antenna with respect to the maximum directivity of a half wave dipole 

multiplied by the net power accepted by the antenna from the connecting transmitter. 

Gain (of an antenna in dbd) – The ratio of the maximum intensity in a given direction to the maximum radiation in the same direction from a reference dipole. Gain is 

a measure of the relative efficiency of a directional antennas as compared to a reference dipole. 

General Population/Uncontrolled Environment – Defined by the FCC, as an area where RFR exposure may occur to persons who are unaware of the potential for 

exposure and who have no control of their exposure. General Population is also referenced as General Public. 

Generic Antenna – For the purposes of this report, the use of “Generic” as an antenna model means the antenna information was not provided and could not be 

obtained while on site. In the event of unknown information, MobileComm will use our industry specific knowledge of antenna models to select a worst case scenario 

antenna to model the site. 

Isotropic Antenna – An antenna that is completely non-directional. In other words, an antenna that radiates energy equally in all directions. 

Maximum Measurement – This measurement represents the single largest measurement recorded when performing a spatial average measurement. 
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Maximum Exposure Limit (MPE) – The RMS and peak electric and magnetic field strength, their squares, or the plane-wave equivalent power densities associated 

with these fields to which a person may be exposed without harmful effect and with acceptable safety factor. 

Occupational/Controlled Environment – Defined by the FCC, as an area where Radio Frequency Radiation (RFR) exposure may occur to persons who are aware 

of the potential for exposure as a condition of employment or specific activity and can exercise control over their exposure. 

Radio Frequency Radiation – Electromagnetic waves that are propagated from antennas through space. 

Spatial Average Measurement – A technique used to average a minimum of ten (10) measurements taken in a ten (10) second interval from zero (0) to six (6) feet. 

This measurement is intended to model the average energy an average sized human body will absorb while present in an electromagnetic field of energy. 

Transmitter Power Output (TPO) – The radio frequency output power of a transmitter’s final radio frequency stage as measured at the output terminal while 

connected to a load. 
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Appendix F – Proprietary Statement 

This report was prepared for the use of AT&T Mobility, LLC to meet requirements specified in AT&T’s corporate RF safety guidelines. It was performed in accordance 

with generally accepted practices of other consultants undertaking similar studies at the same time and in the same locale under like circumstances. The conclusions 

provided by MobileComm are based solely on the information provided by AT&T Mobility and all observations in this report are valid on the date of the investigation. 

Any additional information that becomes available concerning the site should be provided to MobileComm so that our conclusions may be revised and modified, if 

necessary. This report has been prepared in accordance with Standard Conditions for Engagement and authorized proposal, both of which are integral parts of this 

report. No other warranty, expressed or implied, is made. 
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1.  ANALYSIS SUMMARY 

The existing 350’ Self‐Supported Tower located in Wolcott, Connecticut was analyzed by Allpro 
Consulting Group, Inc. (ACGI) for the existing loads and the proposed AT&T antennas, dishes and 
coaxes per application # 193674, v1 as authorized by SBA Communication Corp.   Based on the 
results of the analysis, the existing tower with below mentioned proposed and existing loading is 
found  in  code compliance with TIA‐222‐H, Structural  Standards  for Steel Antenna Towers and 
Antenna Supporting Structures and International Building Code 2018. 
 
2.  SCOPE & SOURCE OF INFORMATION 

The purpose of this structural analysis is to determine whether the existing structure is capable 
of supporting additional proposed loads.   

SOURCE OF INFORMATION 

Tower Data:  Paul J. Ford & Co. 
 
 
FDH Engineering 
 
 
Allpro Consulting 
Group, Inc. 

Structural analysis by Paul J. Ford & Co., Job No. 
A03‐T143 dated 12/22/2003. 
 
Previous structural analysis by FDH Engineering, 
project #1462GQ1400, dated 04/09/2014. 
 
Previous structural analysis by Allpro Consulting 
Group, Inc., ACGI Job #16‐4376, dated 
12/14/2016. 
 
Previous modification design by Allpro 
Consulting Group, Inc., ACGI#17‐0832 Rev.2 
dated 07/14/2017. 
 
Previous structural analysis by Allpro Consulting 
Group, Inc., ACGI Job #18‐5441, dated 
08/22/2018 
 
Previous structural analysis by Allpro Consulting 
Group, Inc., ACGI Job # 19‐0197, dated 
01/15/2019. 
 
Previous structural analysis by Allpro Consulting 
Group, Inc., ACGI Job # 19‐0642, dated 
02/04/2019. 
 
Previous structural analysis by Allpro Consulting 
Group, Inc., ACGI Job # 21‐6467, dated 
12/03/2021. 

Foundation Data:  Paul J. Ford & Co. 
  

Structural analysis by Paul J. Ford & Co., Job No. 
A03‐T143 dated 12/22/2003. 

Geotechnical 
Report: 

Osman Pekin 
 

Soil report by Osman Pekin, Ph.D., P.E. dated 
12/12/1991. 
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Loading Data:  Allpro Consulting 
Group, Inc. 
 
 
SBA Communication 
Corp. 
 

Existing Loading as per previous by Allpro 
Consulting Group, Inc., ACGI Job # 21‐6467, 
dated 12/03/2021. 
 
Proposed final loading for AT&T as per 
sbasite.com, App#193674, v1 downloaded from 
the SBA portal. 
 
Site summary dated 05/24/2021. 

Authorization:  SBA Communication 
Corp. 

 

 
3.  ANALYSIS METHODS & DATA 

The  analysis  was  performed  in  accordance  with  Telecommunication  Industry  Association 
specification  TIA‐222‐G‐Addendum 2.    The  tower was modeled  using  TNX  Tower,  a  3‐D  finite 
element  program.  TNX  Tower  is  a  general‐purpose  modeling,  analysis,  and  design  program 
created specifically for communication towers using the EIA‐222‐C, EIA‐222‐D, TIA/EIA‐222‐F or 
TIA‐222‐H standards.    The 3‐D model  included  the  tower, with existing appurtenances and all 
proposed loads.  

SITE DATA 

SBA Site Name:  Cleary Tower (Edward) 

SBA Site Number:  CT20021‐A‐08 

Carrier Site Name:  AT&T: CTL01111 /WALCOTT 

City, State:  Wolcott, CT 

County:  New Haven 

Code Wind Load Requirement:   TIA‐222‐H (117 mph basic wind speed) & IBC 2018 

Wind Load Used:  TIA‐222‐H Code: 

 Basic wind speed of 117 mph 
       (3 second gust wind speed)  

 Structure Class II*. 

 Exposure Category B. 

 Ground Elevation 963.64 ft. 

 Topographic Category 1. 

 Crest Height 0.00 ft. 

 A wind speed of 50 mph is used in 
combination with ice. 

 Nominal ice thickness of 1.0 in.   

Seismic Check:  Ss=0.19, Seismic check calculations are included as 
per TIA‐222‐H 

*This  structural  analysis  is  based  upon  the  tower  being  classified  as  a  class  II;  however,  if  a 
different classification is required subsequent to the date hereof, the tower classification will be 
changed to meet such requirement and a new structural analysis will be run. 
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TOWER DATA 

Tower Type:  Self‐Supported Tower 

Height:  350’   

Cross Section:  Triangular 

Steel Strength:  Legs – 50 ksi, Braces – 36ksi   

Type of Foundation:  Pad and Pier Foundation 

 

TOWER HISTORY 

Tower Manufacturer / Model:  FWT, Inc. 

Date of Original Design:  1992 

Previous Modifications:  Previous modification design by Allpro Consulting Group, 
Inc., ACGI#17‐0832 Rev.2 dated 07/14/2017. 

Original Design Code Reqts:  EIA/TIA 222‐E, 85mph basic wind speed without ice and 
74 mph basic wind speed with 0.5” thick ice 
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4.  APPURTENANCE LISTING 

 
EXISTING LOAD DESCRIPTION 

ELEV 
(ft.) 

Qty.  Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in)  TENANT 

350±  1  Celwave PD200 Omni 
(1) Star Mount 
w/ (9) Standoffs 

(1) 7/8”  LoJack 

350±  1  101 Omni    (1) 1 1/4”  Marcus 

341± 

3 
JMA Wireless MX08FRO665‐20 
Panel Antennas 

(3) Commscope 
SF‐SU7‐2‐96  
Sector Frame  

(1) 1.75” 
Hybrid 

 

Dish 
Network

3  Fujitsu TA08025‐B605 RRUs 

3  Fujitsu TA08025‐B604 RRUs 

1 
Raycap RDIDC‐9181‐PF‐48 DC 
Surge Suppressors  

320±  2  101 Omni  (2) 6’ Standoffs  (2) 1 1/4”  Marcus 

185± 

3  Powerwave 7770 Antenna 

(3) Sitepro 1 
VFA14‐H10‐

2120 Reinforced 
Sector Frame  

(12) 1‐5/8” 
(2) 1/2” 
Fiber  

(6) 3/4” DC 
Power 

 

AT&T 

1 
KMW AM‐X‐CD‐16‐65‐00T‐RET 
Antenna 

2  Kathrein 800 10121 Antenna 

3  CCI HPA‐65R‐BUU‐H6 Antenna 

3  KMW EPBQ‐654L8H8‐L2 Antenna 

6  CCI DTMABP7819VG12A TMA 

6  Powerwave LGP 13519 Diplexer 

4  Kathrein 860 10025 RET 

3  Ericsson RRUS 11 Remote Radio 

3  Ericsson RRUS 32 Remote Radio 

3  Ericsson RRUS 4478 B5 RRU 

3  Ericsson RRUS 4426 B66 RRU 

3  Ericsson RRUS 32 B66 RRU 

1  Raycap DC6‐48‐60‐18‐8F Surge 

2  Raycap DC6‐48‐60‐18‐8F Surge 

165± 
3  SPD3‐2.4 Radiowaves Dish  Pipe Mount 

(6) 1/2”  Marcus 
3  SPD2‐5.8 Radiowaves Dish  Pipe Mount 

158±  1  Decibel DB408 Omni  (1) 17” Standoff  (1) 7/8”  Wolcott 

134± 

3  APXVTM14‐C‐I20 

(3) 15’  
T‐Frames 

(4) 1‐1/4” 
 

Sprint 

3  RFS APXVSPP18 

3  RRH 1900 MHz 

3  RRH 800 MHz 

3  RRH TD‐8x20‐25 
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3  RRH 800 MHz Filter 

4  RFS ACU‐A20‐N 

  

FINAL AT&T LOAD DESCRIPTION 

ELEV 
(ft.) 

Qty.  Antenna Description 
Mount Type & 

Qty. 
TX. LINE (in)  TENANT

185± 

3  Quintel QD8616‐7 Panel Antennas 

(3) Sitepro 1 
VFA14‐H10‐

2120 Reinforced 
Sector Frame  

(6) 1‐5/8” 
Coax 

(3) 1/2” 
Fiber  

(6) 3/4” DC 
Power 

 

AT&T 

3 
Cci DMP65R‐BU86DA Panel 
Antennas 

3 
Ericsson AIR6449 B77D Panel 
Antennas 

3 
Ericsson AIR6419 B77G Panel 
Antennas 

3  Ericsson RRUS 32 Remote Radio 

3  Ericsson RRUS 4478 B14 RRU 

3  Ericsson RRUS 8843 B2 B66A RRU 

3  Ericsson RRUS 4449 B5/B12 RRU 

1  Raycap DC6‐48‐60‐18‐8F Surge 

2  Raycap DC6‐48‐60‐18‐8F Surge 

Notes: 
1. ACGI should be notified of any discrepancies found in the data listed in this report.   
2. Notify ACGI if any potential physical and other interference with existing antennas 

for a redesign. 
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5.  CONCLUSIONS 

 

RESULT SUMMARY  

MEMBER  % Capacity  Pass/Fail 

Leg  46.5 %  Pass 
Diagonal  45.7 %  Pass 
Horizontal  37.9 %  Pass 
Top Girt  3.2 %  Pass 

Redundant Horizontal Bracing  73.8 %  Pass  
Redundant Diagonal Bracing  51.5 %  Pass 

Inner Bracing  0.7 %  Pass 
Bolts  45.7 %  Pass 

Anchor Bolts  42.8%  Pass 
OVERALL TOWER RATING = 73.8 % (Pass) 

 

Foundation 
Type 

Reaction 
Direction 

Current 
Analysis 
Reaction 

(TIA‐222‐H) 

Original Design
Reaction 

(EIA/TIA‐222‐E) 

Original Design 
Reaction equivalent 

to TIA‐222‐G 
(multiply by 1.35) 

% 
Capacity 

Individual 
Foundation 

Uplift  286 k  631 k  851.8 k  33.5 % 

Compression  399 k  751 k  1013.8 k  39.4 % 

*Note: Soil data available as per Soil report by Osman Pekin, Ph.D., P.E. dated 12/12/1991 is not 
sufficient for the detail analysis of the foundation. Therefore, reactions are compared based 
upon the original tower design. Foundation is estimated to be acceptable based on the tower 
member loads and stresses. However, it is recommended to provide detailed geotechnical 
investigation report for rigorous analysis of the tower foundation.  
 

MAXIMUM DISH ROTATION AT SERVICE WIND SPEED  

Twist and Sway (deg), 10 dB degradation limit*
Elev. (ft)  MW Dish  Tilt (deg)  Twist (deg)  Allowable (deg) 

165±  SPD3‐2.4  0.0695  0.0038  Carrier to verify 

 
As per the results of the analysis, the existing tower is in code compliance for the proposed and 
existing antenna loads. 
 
Maximum tower member stress  is  less than 100%, making  it  is  in code complaince under the 
TIA‐222‐H code and 2018 International Building Code (IBC 2018) requirements.  
 
Overall  tower  stress  ratio  increased  by  0.2%  compared  to  previous  SA  by  Allpro  Consulting 
Group, Inc. ACGI # 21‐6467 dated 12/09/2021 due to change in AT&T loading. 
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6.  ASSUMPTIONS 

 
This analysis was completed based on the following assumptions: 

 Tower has been properly maintained 

 Tower erection was in accordance to manufacturer drawings 

 Leg flanges have been properly designed by manufacturer to not be a limiting reaction 

 Welds have been properly designed and installed by manufacturer to not be a limiting 
reaction 

 Foundation was constructed in accordance to manufacturer drawings 

 Foundation does not have structural damage 

 Bolts have been properly tightened according to manufacturer specifications 

 Appurtenance, mount and transmission line sizes and weights are best estimates using 
the tnxTower database and manufacturer information 

 
 
7.  DISCLAIMER 

 
Installation  procedures  and  related  loading  are  not  within  the  scope  of  this  analysis.    A 
contractor  experienced  in  similar work  should  perform  all  installation work.    The  engineering 
services provided by Allpro Consulting Group,  Inc.  (ACGI) are  limited to  the computer analysis 
and  calculations  of  the  structure  with  the  proposed  and  existing  loads.    This  analysis  is 
considered void if the loading mentioned in this report is changed or is different as installed.  It 
is assumed that the existing structure is properly maintained and is in good condition free of any 
defects.  Scope  of  this  analysis  does  not  include  existing  connections,  except  as  noted  in  this 
report.  
 
ACGI does not make any warranties, expressed or  implied  in connection with  this engineering 
analysis report and disclaims any liability arising from deficiencies or any existing conditions of 
the  original  structure.    ACGI  will  not  be  responsible  for  consequential  or  incidental  damages 
sustained  by  any  parties  as  a  result  of  any  data  or  conclusions  included  in  this  Report.    The 
maximum liability of ACGI pursuant to this report shall be limited to the consulting fee received 
for the preparation of the report.  
 
Climbers should not latch or tie their support lanyard or gear on to antennas, radios, epoxied or 
glued mounts etc without proper evaluation. They should only tie to their support  lanyards or 
gear to or attach to Tower structural members that have visible bolting and connection to the 
larger structure. 
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8.  SUMMARY OF WORKING PERCENTAGE OF STRUCTURAL COMPONENTS 

 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity
Pass 
Fail 

T1 350 - 340 Leg 2 3 -5.43 49.29 11.0 Pass 
    Diagonal L2x1 1/2x3/16 9 -2.03 13.47 15.1 

29.7 (b)
Pass  

    Top Girt L3x3x1/4 4 -0.33 36.68 0.9 
3.2 (b)

Pass  

T2 340 - 320 Leg 2 21 -33.54 72.06 46.5 Pass 
    Diagonal L2x1 1/2x3/16 24 -3.33 14.98 22.2 

45.7 (b)
Pass  

T3 320 - 300 Leg 2 1/2 54 -52.13 112.35 46.4 Pass 
    Diagonal L2x2x3/16 75 -2.65 17.06 15.5 

35.0 (b)
Pass  

T4 300 - 280 Leg 3 1/4 81 -65.96 183.31 36.0 Pass 
    Diagonal L2-1/2x2-1/2x3/16 84 -2.14 17.45 12.3 

26.1 (b)
Pass  

T5 280 - 260 Leg 3 1/4 102 -80.19 183.31 43.7 Pass 
    Diagonal L2-1/2x2-1/2x3/16 107 -2.29 13.10 17.5 

28.6 (b)
Pass  

T6 260 - 240 Leg 3 1/2 123 -95.02 234.48 40.5 Pass 
    Diagonal L3x3x3/16 128 -2.69 17.56 15.3 

34.0 (b)
Pass  

T7 240 - 220 Leg 3 1/2 144 -109.44 306.64 35.7 Pass 
    Diagonal 2L2 1/2x2 1/2x3/16x3/8 152 -3.49 32.33 10.8 

21.8 (b)
Pass  

    Horizontal L2 1/2x2 1/2x3/16 148 -2.08 10.45 19.9 
26.6 (b)

Pass  

    Inner Bracing L2 1/2x2 1/2x3/16 154 -0.01 9.64 0.4 Pass 
T8 220 - 200 Leg 3 3/4 183 -125.79 368.01 34.2 Pass 

    Diagonal 2L2 1/2x2 1/2x3/16x3/8 191 -3.96 26.85 14.8 
21.4 (b)

Pass  

    Horizontal L2 1/2x2 1/2x3/16 187 -2.28 7.86 29.0 
29.1 (b)

Pass  

    Inner Bracing L2 1/2x2 1/2x3/16 193 -0.01 7.31 0.5 Pass 
T9 200 - 180 Leg 4 222 -146.02 434.24 33.6 Pass 

    Diagonal 2L3x3x3/16x3/8 230 -6.19 39.43 15.7 
31.3 (b)

Pass  

    Horizontal L3x3x3/16 226 -2.54 10.75 23.6 
32.4 (b)

Pass  

    Inner Bracing L3x3x3/16 232 -0.01 10.06 0.5 Pass 
T10 180 - 160 Leg 4 1/4 261 -170.77 505.22 33.8 Pass 

    Diagonal 2L3x3x3/16x3/8 269 -7.06 33.29 21.2 
35.9 (b)

Pass  

    Horizontal L3x3x3/16 265 -2.96 8.62 34.4 
37.8 (b)

Pass  

    Inner Bracing L3x3x3/16 273 -0.01 8.10 0.6 Pass 
T11 160 - 140 Leg 4 1/4 300 -196.87 505.22 39.0 Pass 

    Diagonal 2L3x3x3/16x3/8 308 -7.76 28.30 27.4 
41.0 (b)

Pass  

    Horizontal L3 1/2x3 1/2x1/4 304 -3.41 14.81 23.1 
32.7 (b)

Pass  

    Inner Bracing L3 1/2x3 1/2x1/4 310 -0.02 14.00 0.5 Pass 
T12 140 - 120 Leg 4 1/2 339 -217.01 580.90 37.4 Pass 

    Diagonal 2L3x3x1/4x3/8 358 -11.32 38.40 29.5 
40.4 (b)

Pass  

    Horizontal 2L2 1/2x2 1/2x3/16x3/8 347 -3.76 17.33 21.7 Pass 
    Redund Horz 1 

Bracing 
L2x2x3/16 352 -3.76 7.12 52.9 Pass  

    Redund Diag 1 
Bracing 

L2-1/2x2-1/2x3/16 378 -2.56 7.69 33.2 Pass  

    Inner Bracing L3 1/2x3 1/2x1/4 362 -0.02 12.23 0.5 Pass 
T13 120 - 100 Leg 4 3/4 384 -246.40 661.23 37.3 Pass 

    Diagonal 2L3x3x1/4x3/8 400 -11.26 35.46 31.8 
43.8 (b)

Pass  

    Horizontal 2L2 1/2x2 1/2x3/16x3/8 392 -4.27 14.63 29.2 Pass 
    Redund Horz 1 L2x2x3/16 401 -4.27 6.02 71.0 Pass 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity
Pass 
Fail 

Bracing 
    Redund Diag 1 

Bracing 
L2-1/2x2-1/2x3/16 423 -2.80 6.96 40.3 Pass  

    Inner Bracing L4x4x1/4 406 -0.02 15.60 0.6 Pass 
T14 100 - 80 Leg 4 3/4 429 -273.29 661.23 41.3 Pass 

    Diagonal 2L3x3x1/4x3/8 448 -12.14 32.71 37.1 
44.1 (b)

Pass  

    Horizontal 2L2 1/2x2 1/2x3/16x3/8 437 -4.74 12.49 37.9 Pass 
    Redund Horz 1 

Bracing 
L2x2x3/8 442 -4.74 9.53 49.7 Pass  

    Redund Diag 1 
Bracing 

L2-1/2x2-1/2x3/16 465 -3.02 6.29 48.0 Pass  

    Inner Bracing L4x4x1/4 453 -0.03 13.37 0.6 Pass 
T15 80 - 60 Leg 5 474 -302.17 746.17 40.5 Pass 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 490 -12.26 45.63 26.9 
39.9 (b)

Pass  

    Horizontal 2L3x3x3/16x3/8 482 -5.24 19.06 27.5 
27.7 (b)

Pass  

    Redund Horz 1 
Bracing 

L2-1/2x2-1/2x3/16 487 -5.24 8.86 59.2 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 510 -3.26 10.04 32.5 Pass  

    Inner Bracing 2L3x3x3/16x3/8 498 -0.03 18.17 0.6 Pass 
T16 60 - 40 Leg 5 1/4 519 -329.59 835.68 39.4 Pass 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 538 -13.23 42.29 31.3 
40.8 (b)

Pass  

    Horizontal 2L3x3x3/16x3/8 527 -5.72 16.65 34.3 Pass 
    Redund Horz 1 

Bracing 
L2-1/2x2-1/2x3/16 532 -5.72 7.74 73.8 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 558 -3.48 9.16 38.0 Pass  

    Inner Bracing 2L3x3x3/16x3/8 541 -0.03 15.90 0.7 Pass 
T17 40 - 20 Leg 5 1/4 564 -358.54 835.68 42.9 Pass 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 580 -13.29 39.18 33.9 
42.7 (b)

Pass  

    Horizontal 2L3 1/2x3 1/2x1/4x3/8 572 -6.22 30.62 20.3 
24.6 (b)

Pass  

    Redund Horz 1 
Bracing 

L2.5x2.5x3/16 + L2.5x2.5x1/4 
(C-Shape) - Cleary Tower

599 -6.22 14.96 41.6 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 600 -3.72 8.35 44.5 Pass  

    Inner Bracing 2L3 1/2x3 1/2x1/4x3/8 588 -0.04 29.32 0.6 Pass 
T18 20 - 0 Leg 5 1/2 609 -386.45 929.74 41.6 Pass 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 628 -13.91 36.38 38.2 
43.7 (b)

Pass  

    Horizontal 2L3 1/2x3 1/2x1/4x3/8 617 -6.70 27.18 24.7 
26.6 (b)

Pass  

    Redund Horz 1 
Bracing 

L3x3x3/16 622 -6.70 10.61 63.2 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 648 -3.94 7.66 51.5 Pass  

    Inner Bracing 2L3 1/2x3 1/2x1/4x3/8 632 -0.03 26.06 0.6 Pass 
        Summary
      Leg (T2) 46.5 Pass 
            Diagonal 

(T2) 
45.7 Pass  

            Horizontal 
(T14) 

37.9 Pass  

            Top Girt 
(T1) 

3.2 Pass  

            Redund 
Horz 1 
Bracing 
(T16) 

73.8 Pass  

            Redund 
Diag 1 
Bracing 

51.5 Pass  
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity
Pass 
Fail 

(T18) 
            Inner 

Bracing 
(T16) 

0.7 Pass  

      Bolt Checks 45.7 Pass 
     RATING = 73.8 Pass  
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ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 963.64 ft (NAVD 88)

Latitude:
Longitude:

41.621581

-72.973633

Wind

Results: 

Wind Speed 117 Vmph

10-year MRI 75 Vmph

25-year MRI 84 Vmph

50-year MRI 90 Vmph

100-year MRI 97 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Fri Apr 15 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Page 1 of 3https://asce7hazardtool.online/ Fri Apr 15 2022



SS : 0.19

S1 : 0.054

Fa : 1.6

Fv : 2.4

SMS : 0.305

SM1 : 0.13

SDS : 0.203

SD1 : 0.087

TL : 6

PGA : 0.104

PGA M : 0.166

FPGA : 1.592

Ie : 1

Cv : 0.7

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: Fri Apr 15 2022

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Fri Apr 15 2022



Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 15 F

Gust Speed 50 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

Fri Apr 15 2022

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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TOWER ELEVATION DRAWING 



 Consulting Engineers 

 Allpro Consulting Group Inc. 
 9221 Lyndon B. Johnson Freeway, #204, 

 Dallas, Tx  
 Phone:  972-231-8893 

 FAX:  

Job: 22-1552
 Project: CT20021-A-08 Cleary Tower (Edward)
 Client:  SBA  Drawn by: mshariq  App'd: 

 Code:  TIA-222-H  Date: 04/18/22  Scale: NTS 
 Path: 
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REACTIONS - 117 mph WIND
TORQUE 28 kip-ft

68 K
SHEAR

11007 kip-ft
MOMENT

139 K
AXIAL

50 mph WIND - 1.0000 in ICE
TORQUE 7 kip-ft

20 K
SHEAR

3374 kip-ft
MOMENT

238 K
AXIAL

SEISMIC
TORQUE 0 kip-ft

2 K
SHEAR

494 kip-ft
MOMENT

144 K
AXIAL

SHEAR:  33 K
UPLIFT:  -286 K

SHEAR:  43 K
DOWN:  399 K
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SYMBOL LIST
MARK MARKSIZE SIZE

A  L3x3x1/4

B  L3 1/2x3 1/2x1/4

C  L2.5x2.5x3/16 + L2.5x2.5x1/4 (C-Shape) - Cleary 
 Tower

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower designed for Exposure B to the TIA-222-H Standard.
2.   Tower designed for a 117 mph basic wind in accordance with the TIA-222-H Standard.
3.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to increase

 in thickness with height.
4.   Deflections are based upon a 60 mph wind.
5.   Tower Risk Category II.
6.   Topographic Category 1 with Crest Height of 0.00 ft
7.   TOWER RATING: 73.9%
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 Celwave PD200 Omni (LoJack)  350 101 Omni (Marcus)  350 Star Mount w/ (9) Standoffs 
 (Marcus/LoJack)

 350 T1  350 MX08FRO665-20 (Dish Network)  341 MX08FRO665-20 (Dish Network)  341 MX08FRO665-20 (Dish Network)  341 RDIDC-9181-PF-48 (Dish Network)  341 TA08025-B605 (Dish Network)  341 TA08025-B605 (Dish Network)  341 TA08025-B605 (Dish Network)  341 TA08025-B604 (Dish Network)  341 TA08025-B604 (Dish Network)  341 TA08025-B604 (Dish Network)  341 Commscope SF-SU7-2-96 Sector 
 Frame (Dish Network)

 341 Commscope SF-SU7-2-96 Sector 
 Frame (Dish Network)

 341 Commscope SF-SU7-2-96 Sector 
 Frame (Dish Network)

 341 Antenna Mount Pipes (2x2.375x96) 
 (Dish Network)

 341 Antenna Mount Pipes (2x2.375x96) 
 (Dish Network)

 341 Antenna Mount Pipes (2x2.375x96) 
 (Dish Network)

 341 T2  340 101 Omni (Marcus)  320 101 Omni (Marcus)  320 6' Standoff (Marcus)  320 6' Standoff (Marcus)  320 T3  320 T4  300 T5  280 T6  260 T7  240 T8  220 Empty T-frames  200 Empty T-frames  200 Antenna Mount Pipes  200 Antenna Mount Pipes  200 T9  200 RRUS 32 (ATT)  186 RRUS 32 (ATT)  186 RRUS 32 (ATT)  186 RRUS 32 (ATT)  186 RRUS 32 (ATT)  186 RRUS 32 (ATT)  186 RRUS 4478 B14 (ATT)  186 VFA14-H10-2120 (ATT)  186 VFA14-H10-2120 (ATT)  186 VFA14-H10-2120 (ATT)  186 (5) Mount Pipes  (ATT)  186 (5) Mount Pipes  (ATT)  186 RRUS-4449 B5/B12 (ATT)  186 RRUS-4449 B5/B12 (ATT)  186 DC6-48-60-18-8F (ATT)  186 DC6-48-60-18-8F (ATT)  186 (5) Mount Pipes  (ATT)  186 RRUS 4478 B14 (ATT)  186 RRUS 4478 B14 (ATT)  186 RRUS 8843 B2 B66A (ATT)  186 RRUS 8843 B2 B66A (ATT)  186 RRUS 8843 B2 B66A (ATT)  186 RRUS-4449 B5/B12 (ATT)  186 DC6-48-60-18-8F (ATT)  186 QD8616-7 (ATT)  185 QD8616-7 (ATT)  185 DMP65R-BU86DA (ATT)  185 DMP65R-BU86DA (ATT)  185 QD8616-7 (ATT)  185 DMP65R-BU86DA (ATT)  185 AIR6449 B77D (ATT)  185 AIR6449 B77D (ATT)  185 AIR6449 B77D (ATT)  185 AIR6419 B77G (ATT)  185 AIR6419 B77G (ATT)  185 AIR6419 B77G (ATT)  185 T10  180 (2) Pipe Mounts (5.25' x 4.5") (Marcus)  165 (2) Pipe Mounts (5.25' x 4.5") (Marcus)  165 (2) Pipe Mounts (5.25' x 4.5") (Marcus)  165 Radiowaves SPD3-2.4 Dish (Marcus)  165 Radiowaves SPD3-2.4 Dish (Marcus)  165 Radiowaves SPD3-2.4 Dish (Marcus)  165 Radiowaves SPD2-5.8 Dish (Marcus)  165 Radiowaves SPD2-5.8 Dish (Marcus)  165 Radiowaves SPD2-5.8 Dish (Marcus)  165 T11  160 17" Standoff Mount (Wolcott)  158 Decibel DB408 Omni (Wolcott 
 Ambulance)

 158 T12  140 15' T-Frames (Sprint)  134 15' T-Frames (Sprint)  134 Antenna mount Pipes (3x2.375x72) 
 (Sprint)

 134 Antenna mount Pipes (3x2.375x72) 
 (Sprint)

 134 Antenna mount Pipes (3x2.375x72) 
 (Sprint)

 134 ACU-A20-N (Sprint)  134 800 MHz RRH (Sprint)  134 800 MHz RRH (Sprint)  134 800 MHz RRH (Sprint)  134 TD-RRH8x20-25 (Sprint)  134 TD-RRH8x20-25 (Sprint)  134 TD-RRH8x20-25 (Sprint)  134 800 MHz Filter (Sprint)  134 800 MHz Filter (Sprint)  134 800 MHz Filter (Sprint)  134 APXVTM14-C-I20 (Sprint)  134 APXVTM14-C-I20 (Sprint)  134 APXVTM14-C-I20 (Sprint)  134 RFS APXVSPP18 (Sprint)  134 RFS APXVSPP18 (Sprint)  134 RFS APXVSPP18 (Sprint)  134 1900 MHz RRH (Sprint)  134 1900 MHz RRH (Sprint)  134 ACU-A20-N (Sprint)  134 1900 MHz RRH (Sprint)  134 (2) ACU-A20-N (Sprint)  134 15' T-Frames (Sprint)  134 T13  120 T14  100 T15  80 T16  60 T17  40 T18  20DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 Celwave PD200 Omni (LoJack)  350

 101 Omni (Marcus)  350

 Star Mount w/ (9) Standoffs 
 (Marcus/LoJack)

 350

 T1  350

 MX08FRO665-20 (Dish Network)  341

 MX08FRO665-20 (Dish Network)  341

 MX08FRO665-20 (Dish Network)  341

 RDIDC-9181-PF-48 (Dish Network)  341

 TA08025-B605 (Dish Network)  341

 TA08025-B605 (Dish Network)  341

 TA08025-B605 (Dish Network)  341

 TA08025-B604 (Dish Network)  341

 TA08025-B604 (Dish Network)  341

 TA08025-B604 (Dish Network)  341

 Commscope SF-SU7-2-96 Sector 
 Frame (Dish Network)

 341

 Commscope SF-SU7-2-96 Sector 
 Frame (Dish Network)

 341

 Commscope SF-SU7-2-96 Sector 
 Frame (Dish Network)

 341

 Antenna Mount Pipes (2x2.375x96) 
 (Dish Network)

 341

 Antenna Mount Pipes (2x2.375x96) 
 (Dish Network)

 341

 Antenna Mount Pipes (2x2.375x96) 
 (Dish Network)

 341

 T2  340

 101 Omni (Marcus)  320

 101 Omni (Marcus)  320

 6' Standoff (Marcus)  320

 6' Standoff (Marcus)  320

 T3  320

 T4  300

 T5  280

 T6  260

 T7  240

 T8  220

 Empty T-frames  200

 Empty T-frames  200

 Antenna Mount Pipes  200

 Antenna Mount Pipes  200

 T9  200

 RRUS 32 (ATT)  186

 RRUS 32 (ATT)  186

 RRUS 32 (ATT)  186

 RRUS 32 (ATT)  186

 RRUS 32 (ATT)  186

 RRUS 32 (ATT)  186

 RRUS 4478 B14 (ATT)  186

 VFA14-H10-2120 (ATT)  186

 VFA14-H10-2120 (ATT)  186

 VFA14-H10-2120 (ATT)  186

 (5) Mount Pipes  (ATT)  186

 (5) Mount Pipes  (ATT)  186

 RRUS-4449 B5/B12 (ATT)  186

 RRUS-4449 B5/B12 (ATT)  186

 DC6-48-60-18-8F (ATT)  186

 DC6-48-60-18-8F (ATT)  186

 (5) Mount Pipes  (ATT)  186

 RRUS 4478 B14 (ATT)  186

 RRUS 4478 B14 (ATT)  186

 RRUS 8843 B2 B66A (ATT)  186

 RRUS 8843 B2 B66A (ATT)  186

 RRUS 8843 B2 B66A (ATT)  186

 RRUS-4449 B5/B12 (ATT)  186

 DC6-48-60-18-8F (ATT)  186

 QD8616-7 (ATT)  185

 QD8616-7 (ATT)  185

 DMP65R-BU86DA (ATT)  185

 DMP65R-BU86DA (ATT)  185

 QD8616-7 (ATT)  185

 DMP65R-BU86DA (ATT)  185

 AIR6449 B77D (ATT)  185

 AIR6449 B77D (ATT)  185

 AIR6449 B77D (ATT)  185

 AIR6419 B77G (ATT)  185

 AIR6419 B77G (ATT)  185

 AIR6419 B77G (ATT)  185

 T10  180

 (2) Pipe Mounts (5.25' x 4.5") (Marcus)  165

 (2) Pipe Mounts (5.25' x 4.5") (Marcus)  165

 (2) Pipe Mounts (5.25' x 4.5") (Marcus)  165

 Radiowaves SPD3-2.4 Dish (Marcus)  165

 Radiowaves SPD3-2.4 Dish (Marcus)  165

 Radiowaves SPD3-2.4 Dish (Marcus)  165

 Radiowaves SPD2-5.8 Dish (Marcus)  165

 Radiowaves SPD2-5.8 Dish (Marcus)  165

 Radiowaves SPD2-5.8 Dish (Marcus)  165

 T11  160

 17" Standoff Mount (Wolcott)  158

 Decibel DB408 Omni (Wolcott 
 Ambulance)

 158

 T12  140

 15' T-Frames (Sprint)  134

 15' T-Frames (Sprint)  134

 Antenna mount Pipes (3x2.375x72) 
 (Sprint)

 134

 Antenna mount Pipes (3x2.375x72) 
 (Sprint)

 134

 Antenna mount Pipes (3x2.375x72) 
 (Sprint)

 134

 ACU-A20-N (Sprint)  134

 800 MHz RRH (Sprint)  134

 800 MHz RRH (Sprint)  134

 800 MHz RRH (Sprint)  134

 TD-RRH8x20-25 (Sprint)  134

 TD-RRH8x20-25 (Sprint)  134

 TD-RRH8x20-25 (Sprint)  134

 800 MHz Filter (Sprint)  134

 800 MHz Filter (Sprint)  134

 800 MHz Filter (Sprint)  134

 APXVTM14-C-I20 (Sprint)  134

 APXVTM14-C-I20 (Sprint)  134

 APXVTM14-C-I20 (Sprint)  134

 RFS APXVSPP18 (Sprint)  134

 RFS APXVSPP18 (Sprint)  134

 RFS APXVSPP18 (Sprint)  134

 1900 MHz RRH (Sprint)  134

 1900 MHz RRH (Sprint)  134

 ACU-A20-N (Sprint)  134

 1900 MHz RRH (Sprint)  134

 (2) ACU-A20-N (Sprint)  134

 15' T-Frames (Sprint)  134

 T13  120

 T14  100

 T15  80

 T16  60

 T17  40

 T18  20

SYMBOL LIST
MARK MARKSIZE SIZE

A  L3x3x1/4

B  L3 1/2x3 1/2x1/4

C  L2.5x2.5x3/16 + L2.5x2.5x1/4 (C-Shape) - Cleary 
 Tower

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower designed for Exposure B to the TIA-222-H Standard.
2.  Tower designed for a 117 mph basic wind in accordance with the TIA-222-H Standard.
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  Tower Input Data    
 

 
The main tower is a 3x free standing tower with an overall height of 350.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 4.00 ft at the top and 36.00 ft at the base. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

 Tower base elevation above sea level: 963.64 ft. 
 Basic wind speed of 117 mph. 
 Risk Category II. 
 Exposure Category B. 
 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
 Topographic Category: 1. 
 Crest Height: 0.00 ft. 
 Nominal ice thickness of 1.0000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces
  Consider Moments - Diagonals √ Assume Rigid Index Plate Ignore Redundant Members in FEA
  Use Moment Magnification √ Use Clear Spans For Wind Area SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios √ Use Clear Spans For KL/r All Leg Panels Have Same Allowable
√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt. Use TIA-222-H Bracing Resist. Exemption

√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas Use TIA-222-H Tension Splice Exemption
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 

√ Secondary Horizontal Braces Leg   Sort Capacity Reports By Component Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs Pole Without Linear Attachments 
        Pole With Shroud Or No Appurtenances
          Outside and Inside Corner Radii Are 

Known
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft

Number  
of  

Sections 

Section 
Length 

 
ft

T1 350.00-340.00  4.00 1 10.00
T2 340.00-320.00  4.00 1 20.00
T3 320.00-300.00  4.00 1 20.00
T4 300.00-280.00  6.00 1 20.00
T5 280.00-260.00  8.00 1 20.00
T6 260.00-240.00  10.00 1 20.00
T7 240.00-220.00  12.00 1 20.00
T8 220.00-200.00  14.00 1 20.00
T9 200.00-180.00  16.00 1 20.00

T10 180.00-160.00  18.00 1 20.00
T11 160.00-140.00  20.00 1 20.00
T12 140.00-120.00  22.00 1 20.00
T13 120.00-100.00  24.00 1 20.00
T14 100.00-80.00  26.00 1 20.00
T15 80.00-60.00  28.00 1 20.00
T16 60.00-40.00  30.00 1 20.00
T17 40.00-20.00  32.00 1 20.00
T18 20.00-0.00  34.00 1 20.00

 
 
 

 Tower Section Geometry (cont’d)   
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Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels

Has  
Horizontals 

Top Girt 
Offset 

 
in

Bottom Girt 
Offset 

 
in 

T1 350.00-340.00 5.00 X Brace No No 0.0000 0.0000
T2 340.00-320.00 4.00 X Brace No No 0.0000 0.0000
T3 320.00-300.00 5.00 X Brace No No 0.0000 0.0000
T4 300.00-280.00 6.67 X Brace No No 0.0000 0.0000
T5 280.00-260.00 6.67 X Brace No No 0.0000 0.0000
T6 260.00-240.00 6.67 X Brace No No 0.0000 0.0000
T7 240.00-220.00 5.00 Double K No Yes 0.0000 0.0000
T8 220.00-200.00 5.00 Double K No Yes 0.0000 0.0000
T9 200.00-180.00 5.00 Double K No Yes 0.0000 0.0000

T10 180.00-160.00 5.00 Double K No Yes 0.0000 0.0000
T11 160.00-140.00 5.00 Double K No Yes 0.0000 0.0000
T12 140.00-120.00 10.00 Double K1 No Yes 0.0000 0.0000
T13 120.00-100.00 10.00 Double K1 No Yes 0.0000 0.0000
T14 100.00-80.00 10.00 Double K1 No Yes 0.0000 0.0000
T15 80.00-60.00 10.00 Double K1 No Yes 0.0000 0.0000
T16 60.00-40.00 10.00 Double K1 No Yes 0.0000 0.0000
T17 40.00-20.00 10.00 Double K1 No Yes 0.0000 0.0000
T18 20.00-0.00 10.00 Double K1 No Yes 0.0000 0.0000

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

Diagonal  
Size 

Diagonal 
Grade 

T1 350.00-340.00 Solid Round 2 A572-50 
(50 ksi)

Single Angle L2x1 1/2x3/16 A36 
(36 ksi)

T2 340.00-320.00 Solid Round 2 A572-50 
(50 ksi)

Single Angle L2x1 1/2x3/16 A36 
(36 ksi)

T3 320.00-300.00 Solid Round 2 1/2 A572-50 
(50 ksi)

Equal Angle L2x2x3/16 A36 
(36 ksi)

T4 300.00-280.00 Solid Round 3 1/4 A572-50 
(50 ksi)

Equal Angle L2-1/2x2-1/2x3/16 A36 
(36 ksi)

T5 280.00-260.00 Solid Round 3 1/4 A572-50 
(50 ksi)

Equal Angle L2-1/2x2-1/2x3/16 A36 
(36 ksi)

T6 260.00-240.00 Solid Round 3 1/2 A572-50 
(50 ksi)

Equal Angle L3x3x3/16 A36 
(36 ksi)

T7 240.00-220.00 Solid Round 3 1/2 A572-50 
(50 ksi)

Double Equal 
Angle

2L2 1/2x2 1/2x3/16x3/8 A36 
(36 ksi)

T8 220.00-200.00 Solid Round 3 3/4 A572-50 
(50 ksi)

Double Equal 
Angle

2L2 1/2x2 1/2x3/16x3/8 A36 
(36 ksi)

T9 200.00-180.00 Solid Round 4 A572-50 
(50 ksi)

Double Equal 
Angle

2L3x3x3/16x3/8 A36 
(36 ksi)

T10 
180.00-160.00 

Solid Round 4 1/4 A572-50 
(50 ksi)

Double Equal 
Angle

2L3x3x3/16x3/8 A36 
(36 ksi)

T11 
160.00-140.00 

Solid Round 4 1/4 A572-50 
(50 ksi)

Double Equal 
Angle

2L3x3x3/16x3/8 A36 
(36 ksi)

T12 
140.00-120.00 

Solid Round 4 1/2 A572-50 
(50 ksi)

Double Equal 
Angle

2L3x3x1/4x3/8 A36 
(36 ksi)

T13 
120.00-100.00 

Solid Round 4 3/4 A572-50 
(50 ksi)

Double Equal 
Angle

2L3x3x1/4x3/8 A36 
(36 ksi)

T14 100.00-80.00 Solid Round 4 3/4 A572-50 
(50 ksi)

Double Equal 
Angle

2L3x3x1/4x3/8 A36 
(36 ksi)

T15 80.00-60.00 Solid Round 5 A572-50 
(50 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x1/4x3/8 A36 
(36 ksi)

T16 60.00-40.00 Solid Round 5 1/4 A572-50 
(50 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x1/4x3/8 A36 
(36 ksi)

T17 40.00-20.00 Solid Round 5 1/4 A572-50 Double Equal 2L3 1/2x3 1/2x1/4x3/8 A36
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Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

Diagonal  
Size 

Diagonal 
Grade 

(50 ksi) Angle (36 ksi)
T18 20.00-0.00 Solid Round 5 1/2 A572-50 

(50 ksi)
Double Equal 

Angle
2L3 1/2x3 1/2x1/4x3/8 A36 

(36 ksi)

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

No. 
of  

Mid 
Girts 

Mid Girt 
Type 

 

Mid Girt  
Size 

 

Mid Girt  
Grade 

Horizontal 
Type 

 

Horizontal 
Size 

 

Horizontal  
Grade 

T7 240.00-220.00 None Flat Bar  A36 
(36 ksi)

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi)

T8 220.00-200.00 None Flat Bar  A36 
(36 ksi)

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi)

T9 200.00-180.00 None Flat Bar  A36 
(36 ksi)

Equal Angle L3x3x3/16 A36 
(36 ksi)

T10 
180.00-160.00 

None Flat Bar  A36 
(36 ksi)

Equal Angle L3x3x3/16 A36 
(36 ksi)

T11 
160.00-140.00 

None Flat Bar  A36 
(36 ksi)

Equal Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi)

T12 
140.00-120.00 

None Flat Bar  A36 
(36 ksi)

Double Equal 
Angle

2L2 1/2x2 1/2x3/16x3/8 A36 
(36 ksi)

T13 
120.00-100.00 

None Flat Bar  A36 
(36 ksi)

Double Equal 
Angle

2L2 1/2x2 1/2x3/16x3/8 A36 
(36 ksi)

T14 100.00-80.00 None Flat Bar  A36 
(36 ksi)

Double Equal 
Angle

2L2 1/2x2 1/2x3/16x3/8 A36 
(36 ksi)

T15 80.00-60.00 None Flat Bar  A36 
(36 ksi)

Double Equal 
Angle

2L3x3x3/16x3/8 A36 
(36 ksi)

T16 60.00-40.00 None Flat Bar  A36 
(36 ksi)

Double Equal 
Angle

2L3x3x3/16x3/8 A36 
(36 ksi)

T17 40.00-20.00 None Flat Bar  A36 
(36 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x1/4x3/8 A36 
(36 ksi)

T18 20.00-0.00 None Flat Bar  A36 
(36 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x1/4x3/8 A36 
(36 ksi)

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

Secondary 
Horizontal Type 

 

Secondary Horizontal  
Size 

 

Secondary 
Horizontal  

Grade 

Inner Bracing 
Type 

 

Inner Bracing Size 
 

Inner Bracing 
Grade 

T7 240.00-220.00 Equal Angle  A36 
(36 ksi)

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T8 220.00-200.00 Equal Angle  A36 
(36 ksi)

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T9 200.00-180.00 Equal Angle  A36 
(36 ksi)

Equal Angle L3x3x3/16 A36 
(36 ksi) 

T10 
180.00-160.00 

Equal Angle  A36 
(36 ksi)

Equal Angle L3x3x3/16 A36 
(36 ksi) 

T11 
160.00-140.00 

Equal Angle  A36 
(36 ksi)

Equal Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 
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Tower 
 Elevation 

 
ft 

Secondary 
Horizontal Type 

 

Secondary Horizontal  
Size 

 

Secondary 
Horizontal  

Grade 

Inner Bracing 
Type 

 

Inner Bracing Size 
 

Inner Bracing 
Grade 

T12 
140.00-120.00 

Equal Angle  A36 
(36 ksi)

Equal Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T13 
120.00-100.00 

Equal Angle  A36 
(36 ksi)

Equal Angle L4x4x1/4 A36 
(36 ksi) 

T14 100.00-80.00 Equal Angle  A36 
(36 ksi)

Equal Angle L4x4x1/4 A36 
(36 ksi) 

T15 80.00-60.00 Equal Angle  A36 
(36 ksi)

Double Equal 
Angle

2L3x3x3/16x3/8 A36 
(36 ksi) 

T16 60.00-40.00 Equal Angle  A36 
(36 ksi)

Double Equal 
Angle

2L3x3x3/16x3/8 A36 
(36 ksi) 

T17 40.00-20.00 Equal Angle  A36 
(36 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x1/4x3/8 A36 
(36 ksi) 

T18 20.00-0.00 Equal Angle  A36 
(36 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x1/4x3/8 A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

Redundant 
Bracing 
Grade 

 Redundant 
Type 

 

Redundant 
Size 

 

K Factor 
 

T12 
140.00-120.00 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Equal Angle 
Equal Angle

L2x2x3/16 
L2-1/2x2-1/2x3/16

1 
1

T13 
120.00-100.00 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Equal Angle 
Equal Angle

L2x2x3/16 
L2-1/2x2-1/2x3/16

1 
1

T14 
100.00-80.00 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Equal Angle 
Equal Angle

L2x2x3/8 
L2-1/2x2-1/2x3/16

1 
1

T15 
80.00-60.00 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Equal Angle 
Equal Angle

L2-1/2x2-1/2x3/16 
L3x3x3/16

1 
1

T16 
60.00-40.00 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Equal Angle 
Equal Angle

L2-1/2x2-1/2x3/16 
L3x3x3/16

1 
1

T17 
40.00-20.00 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Arbitrary Shape 
Equal Angle 

L2.5x2.5x3/16 + 
L2.5x2.5x1/4 (C-Shape) - 

Cleary Tower 
L3x3x3/16

1 
1 

T18 
20.00-0.00 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Equal Angle 
Equal Angle

L3x3x3/16 
L3x3x3/16

1 
1

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in

T1 
350.00-340.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T2 
340.00-320.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T3 
320.00-300.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T4 0.00 0.0000 A36 1 1 1.05 36.0000 36.0000 36.0000
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Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in

300.00-280.00 (36 ksi) 
T5 

280.00-260.00 
0.00 0.0000 A36 

(36 ksi) 
1 1 1.05 36.0000 36.0000 36.0000 

T6 
260.00-240.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T7 
240.00-220.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T8 
220.00-200.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T9 
200.00-180.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T10 
180.00-160.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T11 
160.00-140.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T12 
140.00-120.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T13 
120.00-100.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T14 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T15 
80.00-60.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T16 
60.00-40.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T17 
40.00-20.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T18 20.00-0.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1 

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y

K 
Brace 
Diags 

X 
Y

Single 
Diags 

 
X 
Y

Girts 
 
 

X 
Y

Horiz. 
 
 

X 
Y

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y

T1 
350.00-340.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T2 
340.00-320.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T3 
320.00-300.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T4 
300.00-280.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T5 
280.00-260.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T6 
260.00-240.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T7 
240.00-220.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T8 
220.00-200.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T9 Yes Yes 1 1 1 1 1 1 1 1
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   K Factors1 

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y

K 
Brace 
Diags 

X 
Y

Single 
Diags 

 
X 
Y

Girts 
 
 

X 
Y

Horiz. 
 
 

X 
Y

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y

200.00-180.00 1 1 1 1 1 1 1
T10 

180.00-160.00 
Yes Yes 1 1 

1
1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T11 
160.00-140.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T12 
140.00-120.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T13 
120.00-100.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T14 
100.00-80.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T15 
80.00-60.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T16 
60.00-40.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T17 
40.00-20.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T18 
20.00-0.00 

Yes Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T1 
350.00-340.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T2 
340.00-320.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T3 
320.00-300.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 
300.00-280.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T5 
280.00-260.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T6 
260.00-240.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T7 
240.00-220.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T8 
220.00-200.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T9 
200.00-180.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T10 
180.00-160.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T11 
160.00-140.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
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Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T12 
140.00-120.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T13 
120.00-100.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T14 
100.00-80.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T15 
80.00-60.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T16 
60.00-40.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T17 
40.00-20.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T18 20.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

 
 

Tower 
 Elevation 

ft 

Redundant 
Horizontal 

Redundant 
Diagonal 

Redundant 
Sub-Diagonal 

Redundant 
Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 
Diagonal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T1 
350.00-340.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T2 
340.00-320.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T3 
320.00-300.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 
300.00-280.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T5 
280.00-260.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T6 
260.00-240.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T7 
240.00-220.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T8 
220.00-200.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T9 
200.00-180.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T10 
180.00-160.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T11 
160.00-140.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T12 
140.00-120.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T13 
120.00-100.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T14 
100.00-80.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T15 
80.00-60.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T16 
60.00-40.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T17 
40.00-20.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
Date 

14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

Tower 
 Elevation 

ft 

Redundant 
Horizontal 

Redundant 
Diagonal 

Redundant 
Sub-Diagonal 

Redundant 
Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 
Diagonal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T18 20.00-0.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size 
in 

No. Bolt Size
in

No. 

T1 
350.00-340.00 

Flange 0.6250 
A325N 

4 0.6250 
A325N 

1  0.6250 
A325N

1  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

0  0.6250 
A325N

0  

T2 
340.00-320.00 

Flange 0.6250 
A325N 

4 0.6250 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

0  0.6250 
A325N

0  

T3 
320.00-300.00 

Flange 0.7500 
A325N 

4 0.6250 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

0  0.6250 
A325N

0  

T4 
300.00-280.00 

Flange 0.7500 
A325N 

6 0.6250 
A325N 

1  0.6250 
A325N

0  0.6250 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

0  0.6250 
A325N

0  

T5 
280.00-260.00 

Flange 0.8750 
A325N 

6 0.6250 
A325N 

1  0.6250 
A325N

0  0.6250 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

0  0.6250 
A325N

0  

T6 
260.00-240.00 

Flange 0.8750 
A325N 

6 0.6250 
A325N 

1  0.6250 
A325N

0  0.6250 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

0  0.6250 
A325N

0  

T7 
240.00-220.00 

Flange 1.0000 
A325N 

6 0.6250 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

1  0.6250 
A325N

0  

T8 
220.00-200.00 

Flange 1.1250 
A325N 

6 0.7500 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

1  0.6250 
A325N

1  

T9 
200.00-180.00 

Flange 1.1250 
A325N 

6 0.7500 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

1  0.6250 
A325N

1  

T10 
180.00-160.00 

Flange 1.2500 
A325N 

6 0.7500 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

1  0.6250 
A325N

1  

T11 
160.00-140.00 

Flange 1.2500 
A325N 

6 0.7500 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.6250 
A325N 

1  0.6250 
A325N

1  

T12 
140.00-120.00 

Flange 1.3750 
A325N 

6 0.7500 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.7500 
A325N 

1  0.6250 
A325N

1  

T13 
120.00-100.00 

Flange 1.3750 
A325N 

6 0.7500 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.7500 
A325N 

1  0.6250 
A325N

1  

T14 
100.00-80.00 

Flange 1.3750 
A325N 

6 0.7500 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.7500 
A325N 

1  0.6250 
A325N

1  

T15 
80.00-60.00 

Flange 1.5000 
A325N 

6 0.8750 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.7500 
A325N 

1  0.6250 
A325N

1  

T16 
60.00-40.00 

Flange 1.5000 
A325N 

6 0.8750 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.7500 
A325N 

1  0.6250 
A325N

1  

T17 
40.00-20.00 

Flange 1.5000 
A325N 

6 0.8750 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.7500 
A325N 

1  0.6250 
A325N

1  

T18 20.00-0.00 Flange 2.5000 
A307 

6 0.8750 
A325N 

1  0.6250 
A325N

0  0.0000 
A325N

0  0.6250 
A325N

0  0.7500 
A325N 

1  0.6250 
A325N

1  

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
Date 

14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Face
Offset

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 

7/8 
(LoJack) 

A No No Ar (CaAa) 350.00 - 
0.00

0.0000 -0.15 1 1 0.5000 1.1100  0.54 

7/8 
(Wolcott 

Ambulance) 

A No No Ar (CaAa) 158.00 - 
0.00 

0.0000 -0.1 1 1 0.5000 1.1100  0.54 

1/2 
(Marcus) 

A No No Ar (CaAa) 165.00 - 
0.00

0.0000 0.05 3 3 0.5000 0.5800  0.25 

1 1/4 
(Marcus) 

A No No Ar (CaAa) 350.00 - 
0.00

0.0000 0.1 1 1 0.5000 1.5500  0.66 

1 1/4 
(Marcus) 

A No No Ar (CaAa) 320.00 - 
0.00

0.0000 0.12 2 2 0.5000 1.5500  0.66 

1/2 
(Marcus) 

A No No Ar (CaAa) 165.00 - 
0.00

0.0000 0.15 3 3 0.5000 0.5800  0.25 

Feedline 
Ladder (Af) 

A No No Af (CaAa) 350.00 - 
0.00

0.0000 0 1 1 1.5000 1.5000  4.20 

****             
1-5/8'' 

(AT&T) 
B No No Ar (CaAa) 186.00 - 

0.00
0.0000 0.15 6 6 0.5000 1.9800  0.82 

3/4'' DC 
Power 

(AT&T) 

B No No Ar (CaAa) 186.00 - 
0.00 

4.5000 0.15 4 4 0.5000 0.8650  0.15 

3/4'' DC 
Power 

(AT&T) 

B No No Ar (CaAa) 186.00 - 
0.00 

0.0000 0.05 2 1 0.5000 0.8650  0.15 

1/2'' Fiber 
(AT&T) 

B No No Ar (CaAa) 186.00 - 
0.00

0.0000 0.05 1 1 0.5000 0.6400  0.11 

1/2'' Fiber 
(AT&T) 

B No No Ar (CaAa) 186.00 - 
0.00

4.5000 0.17 1 1 0.5000 0.6400  0.11 

1/2'' Fiber 
(AT&T) 

B No No Ar (CaAa) 186.00 - 
0.00

4.5000 0.17 1 1 0.5000 0.6400  0.11 

Feedline 
Ladder (Af) 

(AT&T) 

B No No Af (CaAa) 186.00 - 
0.00 

0.0000 0 1 1 1.5000 1.5000  4.20 

****             
1 1/4 

(Sprint) 
B No No Ar (CaAa) 134.00 - 

0.00
0.0000 -0.15 4 4 0.5000 1.5500  0.66 

****             
Climbing 
Ladder 

C No No Af (CaAa) 350.00 - 
0.00

0.0000 0 1 1 0.5000 1.5000  7.90 

****             
1.75'' Hybrid 

(Dish 
Network) 

C No No Ar (CaAa) 341.00 - 
0.00 

0.0000 0.4 1 1 0.5000 1.7500  2.72 

Feedline 
Ladder (Af) 

(Dish 
Network) 

C No No Af (CaAa) 341.00 - 
0.00 

0.0000 0.4 1 1 1.5000 1.5000  4.20 

****             
0.62'' S.O. 

Cord 
C No No Ar (CaAa) 176.00 - 

0.00
0.0000 0 2 2 0.0000 0.6200  0.31 

0.62'' S.O. 
Cord 

C No No Ar (CaAa) 350.00 - 
176.00

0.0000 0 1 1 0.0000 0.6200  0.31 

0.25'' Cable C No No Ar (CaAa) 350.00 - 
0.00

0.0000 0 1 1 0.2500 0.2500  0.13 

 
 
 

 Feed Line/Linear Appurtenances Section Areas  
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
Date 

14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

K
T1 350.00-340.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

5.160 
0.000 
3.795

0.000 
0.000 
0.000

0.05 
0.00 
0.09

T2 340.00-320.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

10.320 
0.000 

15.240

0.000 
0.000 
0.000

0.11 
0.00 
0.31

T3 320.00-300.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

16.520 
0.000 

15.240

0.000 
0.000 
0.000

0.13 
0.00 
0.31

T4 300.00-280.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

16.520 
0.000 

15.240

0.000 
0.000 
0.000

0.13 
0.00 
0.31

T5 280.00-260.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

16.520 
0.000 

15.240

0.000 
0.000 
0.000

0.13 
0.00 
0.31

T6 260.00-240.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

16.520 
0.000 

15.240

0.000 
0.000 
0.000

0.13 
0.00 
0.31

T7 240.00-220.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

16.520 
0.000 

15.240

0.000 
0.000 
0.000

0.13 
0.00 
0.31

T8 220.00-200.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

16.520 
0.000 

15.240

0.000 
0.000 
0.000

0.13 
0.00 
0.31

T9 200.00-180.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

16.520 
12.894 
15.240

0.000 
0.000 
0.000

0.13 
0.06 
0.31

T10 180.00-160.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

18.260 
42.980 
16.232

0.000 
0.000 
0.000

0.14 
0.21 
0.31

T11 160.00-140.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.478 
42.980 
16.480

0.000 
0.000 
0.000

0.17 
0.21 
0.31

T12 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.700 
51.660 
16.480

0.000 
0.000 
0.000

0.18 
0.24 
0.31

T13 120.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.700 
55.380 
16.480

0.000 
0.000 
0.000

0.18 
0.26 
0.31

T14 100.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.700 
55.380 
16.480

0.000 
0.000 
0.000

0.18 
0.26 
0.31

T15 80.00-60.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.700 
55.380 
16.480

0.000 
0.000 
0.000

0.18 
0.26 
0.31

T16 60.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.700 
55.380 
16.480

0.000 
0.000 
0.000

0.18 
0.26 
0.31

T17 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.700 
55.380 
16.480

0.000 
0.000 
0.000

0.18 
0.26 
0.31

T18 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.700 
55.380 
16.480

0.000 
0.000 
0.000

0.18 
0.26 
0.31

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
Date 

14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
ft2

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

K 
T1 350.00-340.00 A 

B 
C 

1.265 0.000 
0.000 
0.000

0.000 
0.000 
0.000

12.747 
0.000 

11.888

0.000 
0.000 
0.000

0.17 
0.00 
0.19 

T2 340.00-320.00 A 
B 
C 

1.259 0.000 
0.000 
0.000

0.000 
0.000 
0.000

25.427 
0.000 

40.419

0.000 
0.000 
0.000

0.35 
0.00 
0.66 

T3 320.00-300.00 A 
B 
C 

1.251 0.000 
0.000 
0.000

0.000 
0.000 
0.000

43.646 
0.000 

40.262

0.000 
0.000 
0.000

0.51 
0.00 
0.66 

T4 300.00-280.00 A 
B 
C 

1.243 0.000 
0.000 
0.000

0.000 
0.000 
0.000

43.488 
0.000 

40.095

0.000 
0.000 
0.000

0.50 
0.00 
0.66 

T5 280.00-260.00 A 
B 
C 

1.234 0.000 
0.000 
0.000

0.000 
0.000 
0.000

43.321 
0.000 

39.918

0.000 
0.000 
0.000

0.50 
0.00 
0.65 

T6 260.00-240.00 A 
B 
C 

1.224 0.000 
0.000 
0.000

0.000 
0.000 
0.000

43.142 
0.000 

39.729

0.000 
0.000 
0.000

0.50 
0.00 
0.65 

T7 240.00-220.00 A 
B 
C 

1.214 0.000 
0.000 
0.000

0.000 
0.000 
0.000

42.949 
0.000 

39.526

0.000 
0.000 
0.000

0.49 
0.00 
0.64 

T8 220.00-200.00 A 
B 
C 

1.203 0.000 
0.000 
0.000

0.000 
0.000 
0.000

42.741 
0.000 

39.306

0.000 
0.000 
0.000

0.49 
0.00 
0.64 

T9 200.00-180.00 A 
B 
C 

1.191 0.000 
0.000 
0.000

0.000 
0.000 
0.000

42.514 
31.614 
39.066

0.000 
0.000 
0.000

0.48 
0.33 
0.63 

T10 180.00-160.00 A 
B 
C 

1.178 0.000 
0.000 
0.000

0.000 
0.000 
0.000

49.617 
104.909 
43.377

0.000 
0.000 
0.000

0.53 
1.09 
0.64 

T11 160.00-140.00 A 
B 
C 

1.163 0.000 
0.000 
0.000

0.000 
0.000 
0.000

77.382 
104.386 
44.183

0.000 
0.000 
0.000

0.76 
1.08 
0.64 

T12 140.00-120.00 A 
B 
C 

1.147 0.000 
0.000 
0.000

0.000 
0.000 
0.000

77.465 
122.536 
43.802

0.000 
0.000 
0.000

0.75 
1.25 
0.63 

T13 120.00-100.00 A 
B 
C 

1.128 0.000 
0.000 
0.000

0.000 
0.000 
0.000

76.770 
129.767 
43.364

0.000 
0.000 
0.000

0.74 
1.31 
0.62 

T14 100.00-80.00 A 
B 
C 

1.106 0.000 
0.000 
0.000

0.000 
0.000 
0.000

75.952 
128.824 
42.848

0.000 
0.000 
0.000

0.73 
1.29 
0.62 

T15 80.00-60.00 A 
B 
C 

1.078 0.000 
0.000 
0.000

0.000 
0.000 
0.000

74.949 
127.671 
42.216

0.000 
0.000 
0.000

0.71 
1.26 
0.60 

T16 60.00-40.00 A 
B 
C 

1.042 0.000 
0.000 
0.000

0.000 
0.000 
0.000

73.647 
126.173 
41.394

0.000 
0.000 
0.000

0.68 
1.22 
0.59 

T17 40.00-20.00 A 
B 
C 

0.991 0.000 
0.000 
0.000

0.000 
0.000 
0.000

71.754 
123.996 
40.198

0.000 
0.000 
0.000

0.65 
1.17 
0.57 

T18 20.00-0.00 A 
B 
C 

0.887 0.000 
0.000 
0.000

0.000 
0.000 
0.000

68.001 
119.683 
37.825

0.000 
0.000 
0.000

0.59 
1.06 
0.53 

 
 
 

   Feed Line Center of Pressure     
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
Date 

14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in

CPX 

Ice 
in

CPZ 

Ice 
in

T1 350.00-340.00 -1.3469 -0.2959 -2.2971 0.8845
T2 340.00-320.00 -2.9477 0.5381 -4.2490 2.2305
T3 320.00-300.00 -3.9227 -0.6642 -5.5442 1.1216
T4 300.00-280.00 -4.4673 -0.7552 -6.8631 1.3949
T5 280.00-260.00 -5.1584 -0.8758 -8.0642 1.6403
T6 260.00-240.00 -5.1427 -0.8782 -8.5962 1.7553
T7 240.00-220.00 -5.9576 -1.0175 -9.6735 1.9619
T8 220.00-200.00 -6.2867 -1.0747 -10.3348 2.0874
T9 200.00-180.00 -3.3229 -1.4612 -6.4548 1.1166

T10 180.00-160.00 1.5275 -2.6865 0.2078 -1.2095
T11 160.00-140.00 0.1191 -3.9512 -2.4443 -3.6766
T12 140.00-120.00 1.1291 -7.2171 -1.6889 -6.6819
T13 120.00-100.00 1.6066 -8.5766 -1.2531 -8.0683
T14 100.00-80.00 1.6579 -8.9278 -1.2774 -8.4770
T15 80.00-60.00 1.5392 -8.4461 -1.2094 -8.4404
T16 60.00-40.00 1.5693 -8.6684 -1.1832 -8.7635
T17 40.00-20.00 1.5710 -8.7482 -1.0966 -9.0170
T18 20.00-0.00 1.5709 -8.8111 -0.8941 -9.3188

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T1 1 7/8 340.00 -
350.00

0.6000 0.5756

T1 4 1 1/4 340.00 -
350.00

0.6000 0.5756

T1 7 Feedline Ladder (Af) 340.00 -
350.00

0.6000 0.5756

T1 20 Climbing Ladder 340.00 -
350.00

0.6000 0.5756

T1 22 1.75" Hybrid 340.00 -
341.00

0.6000 0.5756

T1 23 Feedline Ladder (Af) 340.00 -
341.00

0.6000 0.5756

T1 26 0.62" S.O. Cord 340.00 -
350.00

0.6000 0.5756

T1 27 0.25" Cable 340.00 -
350.00

0.6000 0.5756

T2 1 7/8 320.00 -
340.00

0.6000 0.5948

T2 4 1 1/4 320.00 -
340.00

0.6000 0.5948

T2 7 Feedline Ladder (Af) 320.00 -
340.00

0.6000 0.5948

T2 20 Climbing Ladder 320.00 -
340.00

0.6000 0.5948

T2 22 1.75" Hybrid 320.00 -
340.00

0.6000 0.5948

T2 23 Feedline Ladder (Af) 320.00 -
340.00

0.6000 0.5948

T2 26 0.62" S.O. Cord 320.00 -
340.00

0.6000 0.5948

T2 27 0.25" Cable 320.00 -
340.00

0.6000 0.5948
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9221 Lyndon B. Johnson Freeway, #204, 
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Phone:  972-231-8893 
FAX:  
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SBA 

Designed by 

mshariq 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T3 1 7/8 300.00 -
320.00

0.6000 0.6000

T3 4 1 1/4 300.00 -
320.00

0.6000 0.6000

T3 5 1 1/4 300.00 -
320.00

0.6000 0.6000

T3 7 Feedline Ladder (Af) 300.00 -
320.00

0.6000 0.6000

T3 20 Climbing Ladder 300.00 -
320.00

0.6000 0.6000

T3 22 1.75" Hybrid 300.00 -
320.00

0.6000 0.6000

T3 23 Feedline Ladder (Af) 300.00 -
320.00

0.6000 0.6000

T3 26 0.62" S.O. Cord 300.00 -
320.00

0.6000 0.6000

T3 27 0.25" Cable 300.00 -
320.00

0.6000 0.6000

T4 1 7/8 280.00 -
300.00

0.6000 0.6000

T4 4 1 1/4 280.00 -
300.00

0.6000 0.6000

T4 5 1 1/4 280.00 -
300.00

0.6000 0.6000

T4 7 Feedline Ladder (Af) 280.00 -
300.00

0.6000 0.6000

T4 20 Climbing Ladder 280.00 -
300.00

0.6000 0.6000

T4 22 1.75" Hybrid 280.00 -
300.00

0.6000 0.6000

T4 23 Feedline Ladder (Af) 280.00 -
300.00

0.6000 0.6000

T4 26 0.62" S.O. Cord 280.00 -
300.00

0.6000 0.6000

T4 27 0.25" Cable 280.00 -
300.00

0.6000 0.6000

T5 1 7/8 260.00 -
280.00

0.6000 0.6000

T5 4 1 1/4 260.00 -
280.00

0.6000 0.6000

T5 5 1 1/4 260.00 -
280.00

0.6000 0.6000

T5 7 Feedline Ladder (Af) 260.00 -
280.00

0.6000 0.6000

T5 20 Climbing Ladder 260.00 -
280.00

0.6000 0.6000

T5 22 1.75" Hybrid 260.00 -
280.00

0.6000 0.6000

T5 23 Feedline Ladder (Af) 260.00 -
280.00

0.6000 0.6000

T5 26 0.62" S.O. Cord 260.00 -
280.00

0.6000 0.6000

T5 27 0.25" Cable 260.00 -
280.00

0.6000 0.6000

T6 1 7/8 240.00 -
260.00

0.6000 0.6000

T6 4 1 1/4 240.00 -
260.00

0.6000 0.6000

T6 5 1 1/4 240.00 -
260.00

0.6000 0.6000

T6 7 Feedline Ladder (Af) 240.00 -
260.00

0.6000 0.6000
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
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14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T6 20 Climbing Ladder 240.00 -
260.00

0.6000 0.6000

T6 22 1.75" Hybrid 240.00 -
260.00

0.6000 0.6000

T6 23 Feedline Ladder (Af) 240.00 -
260.00

0.6000 0.6000

T6 26 0.62" S.O. Cord 240.00 -
260.00

0.6000 0.6000

T6 27 0.25" Cable 240.00 -
260.00

0.6000 0.6000

T7 1 7/8 220.00 -
240.00

0.6000 0.6000

T7 4 1 1/4 220.00 -
240.00

0.6000 0.6000

T7 5 1 1/4 220.00 -
240.00

0.6000 0.6000

T7 7 Feedline Ladder (Af) 220.00 -
240.00

0.6000 0.6000

T7 20 Climbing Ladder 220.00 -
240.00

0.6000 0.6000

T7 22 1.75" Hybrid 220.00 -
240.00

0.6000 0.6000

T7 23 Feedline Ladder (Af) 220.00 -
240.00

0.6000 0.6000

T7 26 0.62" S.O. Cord 220.00 -
240.00

0.6000 0.6000

T7 27 0.25" Cable 220.00 -
240.00

0.6000 0.6000

T8 1 7/8 200.00 -
220.00

0.6000 0.6000

T8 4 1 1/4 200.00 -
220.00

0.6000 0.6000

T8 5 1 1/4 200.00 -
220.00

0.6000 0.6000

T8 7 Feedline Ladder (Af) 200.00 -
220.00

0.6000 0.6000

T8 20 Climbing Ladder 200.00 -
220.00

0.6000 0.6000

T8 22 1.75" Hybrid 200.00 -
220.00

0.6000 0.6000

T8 23 Feedline Ladder (Af) 200.00 -
220.00

0.6000 0.6000

T8 26 0.62" S.O. Cord 200.00 -
220.00

0.6000 0.6000

T8 27 0.25" Cable 200.00 -
220.00

0.6000 0.6000

T9 1 7/8 180.00 -
200.00

0.6000 0.6000

T9 4 1 1/4 180.00 -
200.00

0.6000 0.6000

T9 5 1 1/4 180.00 -
200.00

0.6000 0.6000

T9 7 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T9 9 1-5/8" 180.00 -
186.00

0.6000 0.6000

T9 10 3/4" DC Power 180.00 -
186.00

0.6000 0.6000

T9 11 3/4" DC Power 180.00 -
186.00

0.6000 0.6000

T9 12 1/2" Fiber 180.00 -
186.00

0.6000 0.6000
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
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14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  
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SBA 

Designed by 

mshariq 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T9 13 1/2" Fiber 180.00 -
186.00

0.0001 0.0001

T9 14 1/2" Fiber 180.00 -
186.00

0.0001 0.0001

T9 16 Feedline Ladder (Af) 180.00 -
186.00

0.6000 0.6000

T9 20 Climbing Ladder 180.00 -
200.00

0.6000 0.6000

T9 22 1.75" Hybrid 180.00 -
200.00

0.6000 0.6000

T9 23 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T9 26 0.62" S.O. Cord 180.00 -
200.00

0.6000 0.6000

T9 27 0.25" Cable 180.00 -
200.00

0.6000 0.6000

T10 1 7/8 160.00 -
180.00

0.6000 0.6000

T10 3 1/2 160.00 -
165.00

0.6000 0.6000

T10 4 1 1/4 160.00 -
180.00

0.6000 0.6000

T10 5 1 1/4 160.00 -
180.00

0.6000 0.6000

T10 6 1/2 160.00 -
165.00

0.6000 0.6000

T10 7 Feedline Ladder (Af) 160.00 -
180.00

0.6000 0.6000

T10 9 1-5/8" 160.00 -
180.00

0.6000 0.6000

T10 10 3/4" DC Power 160.00 -
180.00

0.6000 0.6000

T10 11 3/4" DC Power 160.00 -
180.00

0.6000 0.6000

T10 12 1/2" Fiber 160.00 -
180.00

0.6000 0.6000

T10 13 1/2" Fiber 160.00 -
180.00

0.0001 0.0001

T10 14 1/2" Fiber 160.00 -
180.00

0.0001 0.0001

T10 16 Feedline Ladder (Af) 160.00 -
180.00

0.6000 0.6000

T10 20 Climbing Ladder 160.00 -
180.00

0.6000 0.6000

T10 22 1.75" Hybrid 160.00 -
180.00

0.6000 0.6000

T10 23 Feedline Ladder (Af) 160.00 -
180.00

0.6000 0.6000

T10 25 0.62" S.O. Cord 160.00 -
176.00

0.6000 0.6000

T10 26 0.62" S.O. Cord 176.00 -
180.00

0.6000 0.6000

T10 27 0.25" Cable 160.00 -
180.00

0.6000 0.6000

T11 1 7/8 140.00 -
160.00

0.6000 0.6000

T11 2 7/8 140.00 -
158.00

0.6000 0.6000

T11 3 1/2 140.00 -
160.00

0.6000 0.6000

T11 4 1 1/4 140.00 -
160.00

0.6000 0.6000
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
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14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T11 5 1 1/4 140.00 -
160.00

0.6000 0.6000

T11 6 1/2 140.00 -
160.00

0.6000 0.6000

T11 7 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T11 9 1-5/8" 140.00 -
160.00

0.6000 0.6000

T11 10 3/4" DC Power 140.00 -
160.00

0.6000 0.6000

T11 11 3/4" DC Power 140.00 -
160.00

0.6000 0.6000

T11 12 1/2" Fiber 140.00 -
160.00

0.6000 0.6000

T11 13 1/2" Fiber 140.00 -
160.00

0.0001 0.0001

T11 14 1/2" Fiber 140.00 -
160.00

0.0001 0.0001

T11 16 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T11 20 Climbing Ladder 140.00 -
160.00

0.6000 0.6000

T11 22 1.75" Hybrid 140.00 -
160.00

0.6000 0.6000

T11 23 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T11 25 0.62" S.O. Cord 140.00 -
160.00

0.6000 0.6000

T11 27 0.25" Cable 140.00 -
160.00

0.6000 0.6000

T12 1 7/8 120.00 -
140.00

0.6000 0.6000

T12 2 7/8 120.00 -
140.00

0.6000 0.6000

T12 3 1/2 120.00 -
140.00

0.6000 0.6000

T12 4 1 1/4 120.00 -
140.00

0.6000 0.6000

T12 5 1 1/4 120.00 -
140.00

0.6000 0.6000

T12 6 1/2 120.00 -
140.00

0.6000 0.6000

T12 7 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T12 9 1-5/8" 120.00 -
140.00

0.6000 0.6000

T12 10 3/4" DC Power 120.00 -
140.00

0.6000 0.6000

T12 11 3/4" DC Power 120.00 -
140.00

0.6000 0.6000

T12 12 1/2" Fiber 120.00 -
140.00

0.6000 0.6000

T12 13 1/2" Fiber 120.00 -
140.00

0.0001 0.0001

T12 14 1/2" Fiber 120.00 -
140.00

0.0001 0.0001

T12 16 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T12 18 1 1/4 120.00 -
134.00

0.6000 0.6000

T12 20 Climbing Ladder 120.00 -
140.00

0.6000 0.6000
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Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
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14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T12 22 1.75" Hybrid 120.00 -
140.00

0.6000 0.6000

T12 23 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T12 25 0.62" S.O. Cord 120.00 -
140.00

0.6000 0.6000

T12 27 0.25" Cable 120.00 -
140.00

0.6000 0.6000

T13 1 7/8 100.00 -
120.00

0.6000 0.6000

T13 2 7/8 100.00 -
120.00

0.6000 0.6000

T13 3 1/2 100.00 -
120.00

0.6000 0.6000

T13 4 1 1/4 100.00 -
120.00

0.6000 0.6000

T13 5 1 1/4 100.00 -
120.00

0.6000 0.6000

T13 6 1/2 100.00 -
120.00

0.6000 0.6000

T13 7 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T13 9 1-5/8" 100.00 -
120.00

0.6000 0.6000

T13 10 3/4" DC Power 100.00 -
120.00

0.6000 0.6000

T13 11 3/4" DC Power 100.00 -
120.00

0.6000 0.6000

T13 12 1/2" Fiber 100.00 -
120.00

0.6000 0.6000

T13 13 1/2" Fiber 100.00 -
120.00

0.0001 0.0001

T13 14 1/2" Fiber 100.00 -
120.00

0.0001 0.0001

T13 16 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T13 18 1 1/4 100.00 -
120.00

0.6000 0.6000

T13 20 Climbing Ladder 100.00 -
120.00

0.6000 0.6000

T13 22 1.75" Hybrid 100.00 -
120.00

0.6000 0.6000

T13 23 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T13 25 0.62" S.O. Cord 100.00 -
120.00

0.6000 0.6000

T13 27 0.25" Cable 100.00 -
120.00

0.6000 0.6000

T14 1 7/8 80.00 - 100.00 0.6000 0.6000
T14 2 7/8 80.00 - 100.00 0.6000 0.6000
T14 3 1/2 80.00 - 100.00 0.6000 0.6000
T14 4 1 1/4 80.00 - 100.00 0.6000 0.6000
T14 5 1 1/4 80.00 - 100.00 0.6000 0.6000
T14 6 1/2 80.00 - 100.00 0.6000 0.6000
T14 7 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T14 9 1-5/8" 80.00 - 100.00 0.6000 0.6000
T14 10 3/4" DC Power 80.00 - 100.00 0.6000 0.6000
T14 11 3/4" DC Power 80.00 - 100.00 0.6000 0.6000
T14 12 1/2" Fiber 80.00 - 100.00 0.6000 0.6000
T14 13 1/2" Fiber 80.00 - 100.00 0.0001 0.0001
T14 14 1/2" Fiber 80.00 - 100.00 0.0001 0.0001
T14 16 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
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9221 Lyndon B. Johnson Freeway, #204, 
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FAX:  
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Designed by 
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Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T14 18 1 1/4 80.00 - 100.00 0.6000 0.6000
T14 20 Climbing Ladder 80.00 - 100.00 0.6000 0.6000
T14 22 1.75" Hybrid 80.00 - 100.00 0.6000 0.6000
T14 23 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T14 25 0.62" S.O. Cord 80.00 - 100.00 0.6000 0.6000
T14 27 0.25" Cable 80.00 - 100.00 0.6000 0.6000
T15 1 7/8 60.00 - 80.00 0.6000 0.6000
T15 2 7/8 60.00 - 80.00 0.6000 0.6000
T15 3 1/2 60.00 - 80.00 0.6000 0.6000
T15 4 1 1/4 60.00 - 80.00 0.6000 0.6000
T15 5 1 1/4 60.00 - 80.00 0.6000 0.6000
T15 6 1/2 60.00 - 80.00 0.6000 0.6000
T15 7 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T15 9 1-5/8" 60.00 - 80.00 0.6000 0.6000
T15 10 3/4" DC Power 60.00 - 80.00 0.6000 0.6000
T15 11 3/4" DC Power 60.00 - 80.00 0.6000 0.6000
T15 12 1/2" Fiber 60.00 - 80.00 0.6000 0.6000
T15 13 1/2" Fiber 60.00 - 80.00 0.0001 0.0001
T15 14 1/2" Fiber 60.00 - 80.00 0.0001 0.0001
T15 16 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T15 18 1 1/4 60.00 - 80.00 0.6000 0.6000
T15 20 Climbing Ladder 60.00 - 80.00 0.6000 0.6000
T15 22 1.75" Hybrid 60.00 - 80.00 0.6000 0.6000
T15 23 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T15 25 0.62" S.O. Cord 60.00 - 80.00 0.6000 0.6000
T15 27 0.25" Cable 60.00 - 80.00 0.6000 0.6000
T16 1 7/8 40.00 - 60.00 0.6000 0.6000
T16 2 7/8 40.00 - 60.00 0.6000 0.6000
T16 3 1/2 40.00 - 60.00 0.6000 0.6000
T16 4 1 1/4 40.00 - 60.00 0.6000 0.6000
T16 5 1 1/4 40.00 - 60.00 0.6000 0.6000
T16 6 1/2 40.00 - 60.00 0.6000 0.6000
T16 7 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T16 9 1-5/8" 40.00 - 60.00 0.6000 0.6000
T16 10 3/4" DC Power 40.00 - 60.00 0.6000 0.6000
T16 11 3/4" DC Power 40.00 - 60.00 0.6000 0.6000
T16 12 1/2" Fiber 40.00 - 60.00 0.6000 0.6000
T16 13 1/2" Fiber 40.00 - 60.00 0.0001 0.0001
T16 14 1/2" Fiber 40.00 - 60.00 0.0001 0.0001
T16 16 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T16 18 1 1/4 40.00 - 60.00 0.6000 0.6000
T16 20 Climbing Ladder 40.00 - 60.00 0.6000 0.6000
T16 22 1.75" Hybrid 40.00 - 60.00 0.6000 0.6000
T16 23 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T16 25 0.62" S.O. Cord 40.00 - 60.00 0.6000 0.6000
T16 27 0.25" Cable 40.00 - 60.00 0.6000 0.6000
T17 1 7/8 20.00 - 40.00 0.6000 0.6000
T17 2 7/8 20.00 - 40.00 0.6000 0.6000
T17 3 1/2 20.00 - 40.00 0.6000 0.6000
T17 4 1 1/4 20.00 - 40.00 0.6000 0.6000
T17 5 1 1/4 20.00 - 40.00 0.6000 0.6000
T17 6 1/2 20.00 - 40.00 0.6000 0.6000
T17 7 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T17 9 1-5/8" 20.00 - 40.00 0.6000 0.6000
T17 10 3/4" DC Power 20.00 - 40.00 0.6000 0.6000
T17 11 3/4" DC Power 20.00 - 40.00 0.6000 0.6000
T17 12 1/2" Fiber 20.00 - 40.00 0.6000 0.6000
T17 13 1/2" Fiber 20.00 - 40.00 0.0001 0.0001
T17 14 1/2" Fiber 20.00 - 40.00 0.0001 0.0001
T17 16 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T17 18 1 1/4 20.00 - 40.00 0.6000 0.6000
T17 20 Climbing Ladder 20.00 - 40.00 0.6000 0.6000
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Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
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T17 22 1.75" Hybrid 20.00 - 40.00 0.6000 0.6000
T17 23 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T17 25 0.62" S.O. Cord 20.00 - 40.00 0.6000 0.6000
T17 27 0.25" Cable 20.00 - 40.00 0.6000 0.6000
T18 1 7/8 0.00 - 20.00 0.6000 0.6000
T18 2 7/8 0.00 - 20.00 0.6000 0.6000
T18 3 1/2 0.00 - 20.00 0.6000 0.6000
T18 4 1 1/4 0.00 - 20.00 0.6000 0.6000
T18 5 1 1/4 0.00 - 20.00 0.6000 0.6000
T18 6 1/2 0.00 - 20.00 0.6000 0.6000
T18 7 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T18 9 1-5/8" 0.00 - 20.00 0.6000 0.6000
T18 10 3/4" DC Power 0.00 - 20.00 0.6000 0.6000
T18 11 3/4" DC Power 0.00 - 20.00 0.6000 0.6000
T18 12 1/2" Fiber 0.00 - 20.00 0.6000 0.6000
T18 13 1/2" Fiber 0.00 - 20.00 0.0001 0.0001
T18 14 1/2" Fiber 0.00 - 20.00 0.0001 0.0001
T18 16 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T18 18 1 1/4 0.00 - 20.00 0.6000 0.6000
T18 20 Climbing Ladder 0.00 - 20.00 0.6000 0.6000
T18 22 1.75" Hybrid 0.00 - 20.00 0.6000 0.6000
T18 23 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T18 25 0.62" S.O. Cord 0.00 - 20.00 0.6000 0.6000
T18 27 0.25" Cable 0.00 - 20.00 0.6000 0.6000

 
 
 
 
 

  User Defined Loads - Seismic     
 

 Description Elevation  
 
 

ft 

Offset 
From 

Centroid
ft 

Azimuth 
Angle 

 
°

Ev 

 
 

K

Ehx 

 
 

K

Ehz 

 
 

K

Eh 

 
 

K 
T1 350.00 0.00 0.0000 0.13 0.00 0.00 0.16 
T2 340.00 0.00 0.0000 0.06 0.00 0.00 0.07 
T3 320.00 0.00 0.0000 0.08 0.00 0.00 0.10 
T4 300.00 0.00 0.0000 0.11 0.00 0.00 0.12 
T5 280.00 0.00 0.0000 0.12 0.00 0.00 0.12 
T6 260.00 0.00 0.0000 0.14 0.00 0.00 0.13 
T7 240.00 0.00 0.0000 0.17 0.00 0.00 0.15 
T8 220.00 0.00 0.0000 0.19 0.00 0.00 0.15 
T9 200.00 0.00 0.0000 0.43 0.00 0.00 0.31 

T10 180.00 0.00 0.0000 0.28 0.00 0.00 0.18 
T11 160.00 0.00 0.0000 0.29 0.00 0.00 0.17 
T12 140.00 0.00 0.0000 0.38 0.00 0.00 0.19 
T13 120.00 0.00 0.0000 0.32 0.00 0.00 0.14 
T14 100.00 0.00 0.0000 0.33 0.00 0.00 0.12 
T15 80.00 0.00 0.0000 0.38 0.00 0.00 0.11 
T16 60.00 0.00 0.0000 0.40 0.00 0.00 0.09 
T17 40.00 0.00 0.0000 0.44 0.00 0.00 0.06 
 T18 20.00 0.00 0.0000 0.47 0.00 0.00 0.03 

 
 
 

   Discrete Tower Loads    
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Client 
SBA 
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mshariq 

 
Description Face 

or 
Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

QD8616-7 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

20.53 
21.52 
22.52

9.60 
10.31 
11.01 

0.07 
0.18 
0.29

QD8616-7 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

20.53 
21.52 
22.52

9.60 
10.31 
11.01 

0.07 
0.18 
0.29

QD8616-7 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

20.53 
21.52 
22.52

9.60 
10.31 
11.01 

0.07 
0.18 
0.29

DMP65R-BU86DA 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

19.32 
20.30 
21.28

8.12 
8.77 
9.42 

0.10 
0.19 
0.29

DMP65R-BU86DA 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

19.32 
20.30 
21.28

8.12 
8.77 
9.42 

0.10 
0.19 
0.29

DMP65R-BU86DA 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

19.32 
20.30 
21.28

8.12 
8.77 
9.42 

0.10 
0.19 
0.29

AIR6449 B77D 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.82 
5.22 
5.62

3.23 
3.59 
3.94 

0.09 
0.12 
0.16

AIR6449 B77D 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.82 
5.22 
5.62

3.23 
3.59 
3.94 

0.09 
0.12 
0.16

AIR6449 B77D 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.82 
5.22 
5.62

3.23 
3.59 
3.94 

0.09 
0.12 
0.16

AIR6419 B77G 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.30 
4.81 
5.32

2.17 
2.48 
2.79 

0.07 
0.09 
0.12

AIR6419 B77G 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.30 
4.81 
5.32

2.17 
2.48 
2.79 

0.07 
0.09 
0.12

AIR6419 B77G 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.30 
4.81 
5.32

2.17 
2.48 
2.79 

0.07 
0.09 
0.12

VFA14-H10-2120 
(AT&T) 

A From Leg 1.50 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

8.14 
11.15 
14.16

5.84 
7.84 
9.84 

0.50 
0.70 
0.90

VFA14-H10-2120 
(AT&T) 

B From Leg 1.50 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

8.14 
11.15 
14.16

5.84 
7.84 
9.84 

0.50 
0.70 
0.90

VFA14-H10-2120 
(AT&T) 

C From Leg 1.50 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

8.14 
11.15 
14.16

5.84 
7.84 
9.84 

0.50 
0.70 
0.90

(5) Mount Pipes 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.05 
5.76 
7.47

9.03 
12.82 
16.63 

0.15 
0.20 
0.25

(5) Mount Pipes 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.05 
5.76 
7.47

9.03 
12.82 
16.63 

0.15 
0.20 
0.25

(5) Mount Pipes 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

4.05 
5.76 
7.47

9.03 
12.82 
16.63 

0.15 
0.20 
0.25

RRUS 32 
(AT&T) 

A From Leg 3.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice

2.32 
2.51

1.65 
1.83 

0.08 
0.10
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SBA 
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mshariq 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 1'' Ice 2.71 2.01 0.12
RRUS 32 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

2.32 
2.51 
2.71

1.65 
1.83 
2.01 

0.08 
0.10 
0.12

RRUS 32 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

2.32 
2.51 
2.71

1.65 
1.83 
2.01 

0.08 
0.10 
0.12

RRUS 4478 B14 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

2.02 
2.20 
2.39

1.25 
1.40 
1.55 

0.06 
0.08 
0.10

RRUS 4478 B14 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

2.02 
2.20 
2.39

1.25 
1.40 
1.55 

0.06 
0.08 
0.10

RRUS 4478 B14 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

2.02 
2.20 
2.39

1.25 
1.40 
1.55 

0.06 
0.08 
0.10

RRUS 8843 B2 B66A 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

1.91 
2.15 
2.40

1.58 
1.80 
2.02 

0.07 
0.09 
0.11

RRUS 8843 B2 B66A 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

1.91 
2.15 
2.40

1.58 
1.80 
2.02 

0.07 
0.09 
0.11

RRUS 8843 B2 B66A 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

1.91 
2.15 
2.40

1.58 
1.80 
2.02 

0.07 
0.09 
0.11

RRUS-4449 B5/B12 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

1.97 
2.15 
2.33

1.63 
1.79 
1.96 

0.07 
0.09 
0.12

RRUS-4449 B5/B12 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

1.97 
2.15 
2.33

1.63 
1.79 
1.96 

0.07 
0.09 
0.12

RRUS-4449 B5/B12 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 185.00 No Ice 
1/2'' Ice
1'' Ice

1.97 
2.15 
2.33

1.63 
1.79 
1.96 

0.07 
0.09 
0.12

DC6-48-60-18-8F 
(AT&T) 

A From Leg 3.00 
0.00 
0.00

0.0000 186.00 No Ice 
1/2'' Ice
1'' Ice

1.56 
1.72 
1.89

4.78 
5.06 
5.35 

0.03 
0.06 
0.10

DC6-48-60-18-8F 
(AT&T) 

B From Leg 3.00 
0.00 
0.00

0.0000 186.00 No Ice 
1/2'' Ice
1'' Ice

1.56 
1.72 
1.89

4.78 
5.06 
5.35 

0.03 
0.06 
0.10

DC6-48-60-18-8F 
(AT&T) 

C From Leg 3.00 
0.00 
0.00

0.0000 186.00 No Ice 
1/2'' Ice
1'' Ice

1.56 
1.72 
1.89

4.78 
5.06 
5.35 

0.03 
0.06 
0.10

*****        
Celwave PD200 Omni 

(LoJack) 
A From Leg 3.00 

0.00 
10.00

0.0000 350.00 No Ice 
1/2'' Ice
1'' Ice

2.73 
3.91 
5.09

2.73 
3.91 
5.10 

0.02 
0.04 
0.07

101 Omni 
(Marcus) 

B From Leg 3.00 
0.00 
5.00

0.0000 350.00 No Ice 
1/2'' Ice
1'' Ice

2.14 
3.06 
5.10

2.14 
3.06 
3.99 

0.02 
0.04 
0.07

Star Mount w/ (9) Standoffs 
(Marcus/LoJack) 

A From Leg 1.50 
0.00 
0.00

0.0000 350.00 No Ice 
1/2'' Ice
1'' Ice

28.57 
35.34 
42.11

28.57 
35.34 
42.11 

0.57 
0.86 
1.16

****        
101 Omni 
(Marcus) 

A From Leg 3.00 
0.00 
5.00

0.0000 320.00 No Ice 
1/2'' Ice
1'' Ice

2.14 
3.06 
5.10

2.14 
3.06 
3.99 

0.02 
0.04 
0.07
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

101 Omni 
(Marcus) 

B From Leg 3.00 
0.00 
5.00

0.0000 320.00 No Ice 
1/2'' Ice
1'' Ice

2.14 
3.06 
5.10

2.14 
3.06 
3.99 

0.02 
0.04 
0.07

6' Standoff 
(Marcus) 

A From Leg 1.50 
0.00 
0.00

0.0000 320.00 No Ice 
1/2'' Ice
1'' Ice

4.97 
6.12 
7.27

3.20 
5.12 
7.04 

0.07 
0.13 
0.19

6' Standoff 
(Marcus) 

B From Leg 1.50 
0.00 
0.00

0.0000 320.00 No Ice 
1/2'' Ice
1'' Ice

4.97 
6.12 
7.27

3.20 
5.12 
7.04 

0.07 
0.13 
0.19

*****        
Decibel DB408 Omni 
(Wolcott Ambulance) 

A From Leg 3.00 
0.00 
5.00

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice

1.60 
2.42 
3.24

1.60 
2.42 
3.24 

0.02 
0.03 
0.05

17'' Standoff Mount 
(Wolcott) 

B From Leg 1.50 
0.00 
0.00

0.0000 158.00 No Ice 
1/2'' Ice
1'' Ice

0.73 
0.91 
1.09

0.73 
0.91 
1.09 

0.03 
0.04 
0.05

****        
*****        

(2) Pipe Mounts (5.25' x 4.5'') 
(Marcus) 

A From Leg 0.50 
0.00 
0.00

0.0000 165.00 No Ice 
1/2'' Ice
1'' Ice

1.69 
2.21 
2.54

1.69 
2.21 
2.54 

0.06 
0.07 
0.09

(2) Pipe Mounts (5.25' x 4.5'') 
(Marcus) 

B From Leg 0.50 
0.00 
0.00

0.0000 165.00 No Ice 
1/2'' Ice
1'' Ice

1.69 
2.21 
2.54

1.69 
2.21 
2.54 

0.06 
0.07 
0.09

(2) Pipe Mounts (5.25' x 4.5'') 
(Marcus) 

C From Leg 0.50 
0.00 
0.00

0.0000 165.00 No Ice 
1/2'' Ice
1'' Ice

1.69 
2.21 
2.54

1.69 
2.21 
2.54 

0.06 
0.07 
0.09

****        
MX08FRO665-20 

(Dish Network) 
C From Leg 3.00 

0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

12.49 
12.99 
13.49

5.87 
6.32 
6.79 

0.07 
0.14 
0.22

MX08FRO665-20 
(Dish Network) 

B From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

12.49 
12.99 
13.49

5.87 
6.32 
6.79 

0.07 
0.14 
0.22

MX08FRO665-20 
(Dish Network) 

A From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

12.49 
12.99 
13.49

5.87 
6.32 
6.79 

0.07 
0.14 
0.22

RDIDC-9181-PF-48 
(Dish Network) 

A From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

2.24 
2.42 
2.62

1.17 
1.31 
1.46 

0.02 
0.04 
0.06

TA08025-B605 
(Dish Network) 

A From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

1.96 
2.14 
2.32

1.19 
1.33 
1.48 

0.07 
0.09 
0.11

TA08025-B605 
(Dish Network) 

B From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

1.96 
2.14 
2.32

1.19 
1.33 
1.48 

0.07 
0.09 
0.11

TA08025-B605 
(Dish Network) 

C From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

1.96 
2.14 
2.32

1.19 
1.33 
1.48 

0.07 
0.09 
0.11

TA08025-B604 
(Dish Network) 

A From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

1.96 
2.14 
2.32

1.03 
1.17 
1.31 

0.06 
0.08 
0.10

TA08025-B604 
(Dish Network) 

B From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

1.96 
2.14 
2.32

1.03 
1.17 
1.31 

0.06 
0.08 
0.10

TA08025-B604 
(Dish Network) 

C From Leg 3.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice

1.96 
2.14

1.03 
1.17 

0.06 
0.08
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 1'' Ice 2.32 1.31 0.10
Commscope SF-SU7-2-96 

Sector Frame 
(Dish Network) 

A From Leg 1.50 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

15.15 
20.05 
24.95

10.77 
14.02 
17.27 

0.33 
0.47 
0.60

Commscope SF-SU7-2-96 
Sector Frame 

(Dish Network) 

B From Leg 1.50 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

15.15 
20.05 
24.95

10.77 
14.02 
17.27 

0.33 
0.47 
0.60

Commscope SF-SU7-2-96 
Sector Frame 

(Dish Network) 

C From Leg 1.50 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

15.15 
20.05 
24.95

10.77 
14.02 
17.27 

0.33 
0.47 
0.60

Antenna Mount Pipes 
(2x2.375x96) 

(Dish Network) 

A From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

2.38 
3.38 
4.38

3.80 
5.40 
7.00 

0.06 
0.08 
0.11

Antenna Mount Pipes 
(2x2.375x96) 

(Dish Network) 

B From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

2.38 
3.38 
4.38

3.80 
5.40 
7.00 

0.06 
0.08 
0.11

Antenna Mount Pipes 
(2x2.375x96) 

(Dish Network) 

C From Leg 3.00 
0.00 
0.00

0.0000 341.00 No Ice 
1/2'' Ice
1'' Ice

2.38 
3.38 
4.38

3.80 
5.40 
7.00 

0.06 
0.08 
0.11

***********        
APXVTM14-C-I20 

(Sprint) 
A From Leg 3.00 

0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

6.34 
6.72 
7.10

3.61 
3.97 
4.33 

0.06 
0.10 
0.14

APXVTM14-C-I20 
(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

6.34 
6.72 
7.10

3.61 
3.97 
4.33 

0.06 
0.10 
0.14

APXVTM14-C-I20 
(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

6.34 
6.72 
7.10

3.61 
3.97 
4.33 

0.06 
0.10 
0.14

RFS APXVSPP18 
(Sprint) 

A From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

8.02 
8.48 
8.94

5.28 
5.74 
6.20 

0.06 
0.11 
0.16

RFS APXVSPP18 
(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

8.02 
8.48 
8.94

5.28 
5.74 
6.20 

0.06 
0.11 
0.16

RFS APXVSPP18 
(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

8.02 
8.48 
8.94

5.28 
5.74 
6.20 

0.06 
0.11 
0.16

1900 MHz RRH 
(Sprint) 

A From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.16 
1.26 
1.36

2.38 
2.58 
2.79 

0.06 
0.08 
0.11

1900 MHz RRH 
(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.16 
1.26 
1.36

2.38 
2.58 
2.79 

0.06 
0.08 
0.11

1900 MHz RRH 
(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.16 
1.26 
1.36

2.38 
2.58 
2.79 

0.06 
0.08 
0.11

800 MHz RRH 
(Sprint) 

A From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.07 
1.16 
1.25

1.77 
1.95 
2.13 

0.05 
0.07 
0.10

800 MHz RRH 
(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.07 
1.16 
1.25

1.77 
1.95 
2.13 

0.05 
0.07 
0.10

800 MHz RRH 
(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.07 
1.16 
1.25

1.77 
1.95 
2.13 

0.05 
0.07 
0.10

TD-RRH8x20-25 A From Leg 3.00 0.0000 134.00 No Ice 1.85 1.29 0.07
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(Sprint) 0.00 
0.00

1/2'' Ice
1'' Ice

1.97 
2.09

1.46 
1.64 

0.09 
0.12

TD-RRH8x20-25 
(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
1.97 
2.09

1.29 
1.46 
1.64 

0.07 
0.09 
0.12

TD-RRH8x20-25 
(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
1.97 
2.09

1.29 
1.46 
1.64 

0.07 
0.09 
0.12

800 MHz Filter 
(Sprint) 

A From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

0.30 
0.37 
0.45

0.15 
0.20 
0.26 

0.01 
0.01 
0.02

800 MHz Filter 
(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

0.30 
0.37 
0.45

0.15 
0.20 
0.26 

0.01 
0.01 
0.02

800 MHz Filter 
(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

0.30 
0.37 
0.45

0.15 
0.20 
0.26 

0.01 
0.01 
0.02

(2) ACU-A20-N 
(Sprint) 

A From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

0.07 
0.10 
0.15

0.12 
0.16 
0.21 

0.00 
0.00 
0.00

ACU-A20-N 
(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

0.07 
0.10 
0.15

0.12 
0.16 
0.21 

0.00 
0.00 
0.00

ACU-A20-N 
(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

0.07 
0.10 
0.15

0.12 
0.16 
0.21 

0.00 
0.00 
0.00

15' T-Frames 
(Sprint) 

A From Leg 1.50 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

12.67 
18.10 
23.53

8.47 
12.52 
16.57 

0.38 
0.53 
0.69

15' T-Frames 
(Sprint) 

B From Leg 1.50 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

12.67 
18.10 
23.53

8.47 
12.52 
16.57 

0.38 
0.53 
0.69

15' T-Frames 
(Sprint) 

C From Leg 1.50 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

12.67 
18.10 
23.53

8.47 
12.52 
16.57 

0.38 
0.53 
0.69

Antenna mount Pipes 
(3x2.375x72) 

(Sprint) 

A From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
2.63 
3.42

4.28 
6.08 
7.88 

0.07 
0.09 
0.12

Antenna mount Pipes 
(3x2.375x72) 

(Sprint) 

B From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
2.63 
3.42

4.28 
6.08 
7.88 

0.07 
0.09 
0.12

Antenna mount Pipes 
(3x2.375x72) 

(Sprint) 

C From Leg 3.00 
0.00 
0.00

0.0000 134.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
2.63 
3.42

4.28 
6.08 
7.88 

0.07 
0.09 
0.12

***        
Empty T-frames A From Leg 1.50 

0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice

7.27 
11.34 
15.42

7.55 
10.68 
13.80 

0.41 
0.57 
0.73

Empty T-frames B From Leg 1.50 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice

7.27 
11.34 
15.42

7.55 
10.68 
13.80 

0.41 
0.57 
0.73

Antenna Mount Pipes A From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice

2.85 
4.05 
5.25

2.85 
4.05 
5.25 

0.04 
0.06 
0.08

Antenna Mount Pipes B From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice

2.85 
4.05 
5.25

2.85 
4.05 
5.25 

0.04 
0.06 
0.08
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  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft

Azimuth 
Adjustment

 
 
°

3 dB 
Beam 
Width 

 
°

Elevation 
 
 
 

ft

Outside 
Diameter 

 
 

ft

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

K
Radiowaves 

SPD3-2.4 Dish 
(Marcus) 

A Paraboloid 
w/Radome 

From 
Leg 

1.00 
0.00 
0.00

0.0000   165.00 3.00 No Ice 
1/2'' Ice 
1'' Ice 

7.10 
7.46 
7.83 

0.04 
0.07 
0.11

Radiowaves 
SPD3-2.4 Dish 

(Marcus) 

B Paraboloid 
w/Radome 

From 
Leg 

1.00 
0.00 
0.00

0.0000   165.00 3.00 No Ice 
1/2'' Ice 
1'' Ice 

7.10 
7.46 
7.83 

0.04 
0.07 
0.11

Radiowaves 
SPD3-2.4 Dish 

(Marcus) 

C Paraboloid 
w/Radome 

From 
Leg 

1.00 
0.00 
0.00

0.0000   165.00 3.00 No Ice 
1/2'' Ice 
1'' Ice 

7.10 
7.46 
7.83 

0.04 
0.07 
0.11

Radiowaves 
SPD2-5.8 Dish 

(Marcus) 

A Paraboloid 
w/Radome 

From 
Leg 

1.00 
0.00 
0.00

0.0000   165.00 2.00 No Ice 
1/2'' Ice 
1'' Ice 

3.14 
3.41 
3.67 

0.02 
0.04 
0.06

Radiowaves 
SPD2-5.8 Dish 

(Marcus) 

B Paraboloid 
w/Radome 

From 
Leg 

1.00 
0.00 
0.00

0.0000   165.00 2.00 No Ice 
1/2'' Ice 
1'' Ice 

3.14 
3.41 
3.67 

0.02 
0.04 
0.06

Radiowaves 
SPD2-5.8 Dish 

(Marcus) 

C Paraboloid 
w/Radome 

From 
Leg 

1.00 
0.00 
0.00

0.0000   165.00 2.00 No Ice 
1/2'' Ice 
1'' Ice 

3.14 
3.41 
3.67 

0.02 
0.04 
0.06

 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 
10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
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Comb. 
No. 

Description 

25 0.9 Dead+1.0 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service
51 1.2 Dead+1.0 Ev+1.0 Eh 0 deg 
52 0.9 Dead-1.0 Ev+1.0 Eh 0 deg
53 1.2 Dead+1.0 Ev+1.0 Eh 30 deg 
54 0.9 Dead-1.0 Ev+1.0 Eh 30 deg 
55 1.2 Dead+1.0 Ev+1.0 Eh 60 deg 
56 0.9 Dead-1.0 Ev+1.0 Eh 60 deg 
57 1.2 Dead+1.0 Ev+1.0 Eh 90 deg 
58 0.9 Dead-1.0 Ev+1.0 Eh 90 deg 
59 1.2 Dead+1.0 Ev+1.0 Eh 120 deg 
60 0.9 Dead-1.0 Ev+1.0 Eh 120 deg 
61 1.2 Dead+1.0 Ev+1.0 Eh 150 deg 
62 0.9 Dead-1.0 Ev+1.0 Eh 150 deg 
63 1.2 Dead+1.0 Ev+1.0 Eh 180 deg 
64 0.9 Dead-1.0 Ev+1.0 Eh 180 deg 
65 1.2 Dead+1.0 Ev+1.0 Eh 210 deg 
66 0.9 Dead-1.0 Ev+1.0 Eh 210 deg 
67 1.2 Dead+1.0 Ev+1.0 Eh 240 deg 
68 0.9 Dead-1.0 Ev+1.0 Eh 240 deg 
69 1.2 Dead+1.0 Ev+1.0 Eh 270 deg 
70 0.9 Dead-1.0 Ev+1.0 Eh 270 deg 
71 1.2 Dead+1.0 Ev+1.0 Eh 300 deg 
72 0.9 Dead-1.0 Ev+1.0 Eh 300 deg 
73 1.2 Dead+1.0 Ev+1.0 Eh 330 deg 
74 0.9 Dead-1.0 Ev+1.0 Eh 330 deg 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 350 - 340 6.617 39 0.2281 0.0735
T2 340 - 320 6.140 39 0.2246 0.0594
T3 320 - 300 5.233 39 0.1937 0.0343
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T4 300 - 280 4.480 39 0.1614 0.0181
T5 280 - 260 3.833 39 0.1437 0.0117
T6 260 - 240 3.256 39 0.1270 0.0081
T7 240 - 220 2.742 39 0.1131 0.0060
T8 220 - 200 2.288 39 0.0993 0.0051
T9 200 - 180 1.887 39 0.0874 0.0043

T10 180 - 160 1.531 39 0.0769 0.0037
T11 160 - 140 1.212 39 0.0674 0.0031
T12 140 - 120 0.930 39 0.0574 0.0026
T13 120 - 100 0.690 39 0.0482 0.0022
T14 100 - 80 0.489 47 0.0396 0.0018
T15 80 - 60 0.323 47 0.0307 0.0014
T16 60 - 40 0.195 47 0.0224 0.0011
T17 40 - 20 0.100 47 0.0148 0.0007
T18 20 - 0 0.032 47 0.0071 0.0004

   

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
350.00 Celwave PD200 Omni 39 6.617 0.2281 0.0735 350675
341.00 MX08FRO665-20 39 6.187 0.2253 0.0608 176391
340.00 T2 39 6.140 0.2246 0.0594 148134
320.00 101 Omni 39 5.233 0.1937 0.0343 25160
300.00 T4 39 4.480 0.1614 0.0181 51145
280.00 T5 39 3.833 0.1437 0.0117 70437
260.00 T6 39 3.256 0.1270 0.0081 77483
240.00 T7 39 2.742 0.1131 0.0060 77004
220.00 T8 39 2.288 0.0993 0.0051 93364
200.00 Empty T-frames 39 1.887 0.0874 0.0043 103466
186.00 DC6-48-60-18-8F 39 1.634 0.0799 0.0039 126896
185.00 QD8616-7 39 1.617 0.0794 0.0038 129068
180.00 T10 39 1.531 0.0769 0.0037 138647
165.00 Radiowaves SPD3-2.4 Dish 39 1.288 0.0697 0.0033 135160
160.00 T11 39 1.212 0.0674 0.0031 132319
158.00 Decibel DB408 Omni 39 1.182 0.0664 0.0031 130091
140.00 T12 39 0.930 0.0574 0.0026 109641
134.00 APXVTM14-C-I20 39 0.853 0.0545 0.0025 111026
120.00 T13 39 0.690 0.0482 0.0022 118453
100.00 T14 47 0.489 0.0396 0.0018 154357
80.00 T15 47 0.323 0.0307 0.0014 119358
60.00 T16 47 0.195 0.0224 0.0011 139424
40.00 T17 47 0.100 0.0148 0.0007 219290
20.00 T18 47 0.032 0.0071 0.0004 103901

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 350 - 340 25.123 2 0.8510 0.2799
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T2 340 - 320 23.338 2 0.8423 0.2263
T3 320 - 300 19.920 2 0.7331 0.1307
T4 300 - 280 17.064 2 0.6136 0.0687
T5 280 - 260 14.600 2 0.5473 0.0446
T6 260 - 240 12.402 2 0.4841 0.0308
T7 240 - 220 10.442 2 0.4311 0.0228
T8 220 - 200 8.714 2 0.3784 0.0193
T9 200 - 180 7.185 2 0.3330 0.0165

T10 180 - 160 5.829 2 0.2930 0.0140
T11 160 - 140 4.613 2 0.2567 0.0119
T12 140 - 120 3.537 2 0.2188 0.0098
T13 120 - 100 2.623 2 0.1834 0.0084
T14 100 - 80 1.861 2 0.1507 0.0069
T15 80 - 60 1.227 2 0.1168 0.0054
T16 60 - 40 0.739 18 0.0854 0.0040
T17 40 - 20 0.378 18 0.0565 0.0027
T18 20 - 0 0.121 19 0.0269 0.0013

   

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
350.00 Celwave PD200 Omni 2 25.123 0.8510 0.2799 159063
341.00 MX08FRO665-20 2 23.516 0.8445 0.2316 75284
340.00 T2 2 23.338 0.8423 0.2263 59176
320.00 101 Omni 2 19.920 0.7331 0.1307 6875
300.00 T4 2 17.064 0.6136 0.0687 13626
280.00 T5 2 14.600 0.5473 0.0446 18657
260.00 T6 2 12.402 0.4841 0.0308 20385
240.00 T7 2 10.442 0.4311 0.0228 20217
220.00 T8 2 8.714 0.3784 0.0193 24441
200.00 Empty T-frames 2 7.185 0.3330 0.0165 27148
186.00 DC6-48-60-18-8F 2 6.220 0.3045 0.0147 33291
185.00 QD8616-7 2 6.154 0.3025 0.0146 33860
180.00 T10 2 5.829 0.2930 0.0140 36367
165.00 Radiowaves SPD3-2.4 Dish 2 4.904 0.2658 0.0124 35419
160.00 T11 2 4.613 0.2567 0.0119 34669
158.00 Decibel DB408 Omni 2 4.498 0.2529 0.0116 34090
140.00 T12 2 3.537 0.2188 0.0098 28780
134.00 APXVTM14-C-I20 2 3.246 0.2078 0.0094 29129
120.00 T13 2 2.623 0.1834 0.0084 31030
100.00 T14 2 1.861 0.1507 0.0069 40491
80.00 T15 2 1.227 0.1168 0.0054 31262
60.00 T16 18 0.739 0.0854 0.0040 36772
40.00 T17 18 0.378 0.0565 0.0027 56816
20.00 T18 19 0.121 0.0269 0.0013 27418

  
 
 

 Bolt Design Data    
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Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load 

per Bolt 
K

Allowable
Load 

per Bolt 
K

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T1 350 Leg A325N 0.6250 4 0.82 20.34 
0.040  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 2.03 6.83 
0.297  

1 Member Block 
Shear

    Top Girt A325N 0.6250 1 0.34 10.44 
0.032  

1 Member Bearing

T2 340 Leg A325N 0.6250 4 7.22 20.34 
0.355  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 3.12 6.83 
0.457  

1 Member Block 
Shear

T3 320 Leg A325N 0.7500 4 11.22 30.10 
0.373  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 2.39 6.83 
0.350  

1 Member Block 
Shear

T4 300 Leg A325N 0.7500 6 9.37 30.10 
0.311  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 2.04 7.83 
0.261  

1 Member Bearing

T5 280 Leg A325N 0.8750 6 11.26 41.56 
0.271  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 2.24 7.83 
0.286  

1 Member Bearing

T6 260 Leg A325N 0.8750 6 13.15 41.56 
0.317  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 2.66 7.83 
0.340  

1 Member Bearing

T7 240 Leg A325N 1.0000 6 14.89 54.52 
0.273  

1 Bolt Tension 

    Diagonal A325N 0.6250 1 3.42 15.66 
0.218  

1 Member Bearing

    Horizontal A325N 0.6250 1 2.08 7.83 
0.266  

1 Member Bearing

T8 220 Leg A325N 1.1250 6 16.84 68.69 
0.245  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 3.83 17.94 
0.214  

1 Member Block 
Shear

    Horizontal A325N 0.6250 1 2.28 7.83 
0.291  

1 Member Bearing

T9 200 Leg A325N 1.1250 6 18.68 68.69 
0.272  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 5.92 18.92 
0.313  

1 Member Bearing

    Horizontal A325N 0.6250 1 2.54 7.83 
0.324  

1 Member Bearing

T10 180 Leg A325N 1.2500 6 21.70 87.22 
0.249  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 6.79 18.92 
0.359  

1 Member Bearing

    Horizontal A325N 0.6250 1 2.96 7.83 
0.378  

1 Member Bearing

T11 160 Leg A325N 1.2500 6 24.85 87.22 
0.285  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 7.76 18.92 
0.410  

1 Member Bearing

    Horizontal A325N 0.6250 1 3.41 10.44 
0.327  

1 Member Bearing

T12 140 Leg A325N 1.3750 6 27.00 103.94 
0.260  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 10.18 25.23 
0.404  

1 Member Bearing

    Horizontal A325N 0.7500 1 3.76 17.94 
0.210  

1 Member Block 
Shear

T13 120 Leg A325N 1.3750 6 30.49 103.94 
0.293  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 11.06 25.23 
0.438  

1 Member Bearing

    Horizontal A325N 0.7500 1 4.27 17.94 
0.238  

1 Member Block 
Shear

T14 100 Leg A325N 1.3750 6 33.73 103.94 
0.325  

1 Bolt Tension 

    Diagonal A325N 0.7500 1 11.12 25.23 
0.441  

1 Member Bearing

    Horizontal A325N 0.7500 1 4.74 17.94 
0.264  

1 Member Block 
Shear
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Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load 

per Bolt 
K

Allowable
Load 

per Bolt 
K

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T15 80 Leg A325N 1.5000 6 37.01 126.47 
0.293  

1 Bolt Tension 

    Diagonal A325N 0.8750 1 11.80 29.58 
0.399  

1 Member Bearing

    Horizontal A325N 0.7500 1 5.24 18.92 
0.277  

1 Member Bearing

T16 60 Leg A325N 1.5000 6 40.08 126.47 
0.317  

1 Bolt Tension 

    Diagonal A325N 0.8750 1 12.05 29.58 
0.408  

1 Member Bearing

    Horizontal A325N 0.7500 1 5.72 18.92 
0.302  

1 Member Bearing

T17 40 Leg A325N 1.5000 6 43.21 126.47 
0.342  

1 Bolt Tension 

    Diagonal A325N 0.8750 1 12.64 29.58 
0.427  

1 Member Bearing

    Horizontal A325N 0.7500 1 6.22 25.23 
0.246  

1 Member Bearing

T18 20 Leg A307 2.5000 6 46.10 179.95 
0.256  

1 Bolt Tension 

    Diagonal A325N 0.8750 1 12.92 29.58 
0.437  

1 Member Bearing

    Horizontal A325N 0.7500 1 6.70 25.23 
0.266  

1 Member Bearing

          

 
 
 

 Compression Checks   
 

 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T1 350 - 340 2 10.00 5.00 120.0 
K=1.00 

3.1416 -5.43 49.29 0.110 1  

T2 340 - 320 2 20.00 4.00 96.0 
K=1.00 

3.1416 -33.54 72.06 0.465 1  

T3 320 - 300 2 1/2 20.03 5.01 96.2 
K=1.00 

4.9087 -52.13 112.35 0.464 1  

T4 300 - 280 3 1/4 20.03 6.68 98.6 
K=1.00 

8.2958 -65.96 183.31 0.360 1  

T5 280 - 260 3 1/4 20.03 6.68 98.6 
K=1.00 

8.2958 -80.19 183.31 0.437 1  

T6 260 - 240 3 1/2 20.03 6.68 91.6 
K=1.00 

9.6211 -95.02 234.48 0.405 1  

T7 240 - 220 3 1/2 20.03 5.01 68.7 
K=1.00 

9.6211 -109.44 306.64 0.357 1  

T8 220 - 200 3 3/4 20.03 5.01 64.1 
K=1.00 

11.0447 -125.79 368.01 0.342 1  

T9 200 - 180 4 20.03 5.01 60.1 
K=1.00 

12.5664 -146.02 434.24 0.336 1  

T10 180 - 160 4 1/4 20.03 5.01 56.6 
K=1.00 

14.1863 -170.77 505.22 0.338 1  

T11 160 - 140 4 1/4 20.03 5.01 56.6 
K=1.00 

14.1863 -196.87 505.22 0.390 1  

T12 140 - 120 4 1/2 20.03 5.01 53.4 15.9043 -217.01 580.90 0.374 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

K=1.00 

T13 120 - 100 4 3/4 20.03 5.01 50.6 
K=1.00 

17.7205 -246.40 661.23 0.373 1  

T14 100 - 80 4 3/4 20.03 5.01 50.6 
K=1.00 

17.7205 -273.29 661.23 0.413 1  

T15 80 - 60 5 20.03 5.01 48.1 
K=1.00 

19.6350 -302.17 746.17 0.405 1  

T16 60 - 40 5 1/4 20.03 5.01 45.8 
K=1.00 

21.6475 -329.59 835.68 0.394 1  

T17 40 - 20 5 1/4 20.03 5.01 45.8 
K=1.00 

21.6475 -358.54 835.68 0.429 1  

T18 20 - 0 5 1/2 20.03 5.01 43.7 
K=1.00 

23.7583 -386.45 929.74 0.416 1  

        

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T1 350 - 340 L2x1 1/2x3/16 6.40 2.95 112.4 
K=1.02 

0.6211 -2.03 13.47 0.151 1  

T2 340 - 320 L2x1 1/2x3/16 5.66 2.59 102.4 
K=1.06 

0.6211 -3.33 14.98 0.222 1  

T3 320 - 300 L2x2x3/16 6.56 3.22 103.5 
K=1.06 

0.7148 -2.65 17.06 0.155 1  

T4 300 - 280 L2-1/2x2-1/2x3/16 10.16 5.00 121.3 
K=1.00 

0.9023 -2.14 17.45 0.123 1  

T5 280 - 260 L2-1/2x2-1/2x3/16 11.74 5.79 140.4 
K=1.00 

0.9023 -2.29 13.10 0.175 1  

T6 260 - 240 L3x3x3/16 13.44 6.62 133.3 
K=1.00 

1.0898 -2.69 17.56 0.153 1  

T7 240 - 220 2L2 1/2x2 1/2x3/16x3/8 8.60 8.18 126.2 
K=1.00 

1.8000 -3.49 32.33 0.108 1  

T8 220 - 200 2L2 1/2x2 1/2x3/16x3/8 9.44 8.98 138.5 
K=1.00 

1.8000 -3.96 26.85 0.148 1  

T9 200 - 180 2L3x3x3/16x3/8 10.30 9.84 125.7 
K=1.00 

2.1800 -6.19 39.43 0.157 1  

T10 180 - 160 2L3x3x3/16x3/8 11.18 10.71 136.9 
K=1.00 

2.1800 -7.06 33.29 0.212 1  

T11 160 - 140 2L3x3x3/16x3/8 12.08 11.62 148.5 
K=1.00 

2.1800 -7.76 28.30 0.274 1  

T12 140 - 120 2L3x3x1/4x3/8 15.62 15.11 143.9 
K=1.00 

2.8800 -11.32 38.40 0.295 1  

T13 120 - 100 2L3x3x1/4x3/8 16.40 15.88 150.0 
K=1.00 

2.8800 -11.26 35.46 0.318 1  

T14 100 - 80 2L3x3x1/4x3/8 17.21 16.69 156.4 
K=1.00 

2.8800 -12.14 32.71 0.371 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T15 80 - 60 2L3 1/2x3 1/2x1/4x3/8 18.03 17.48 141.7 
K=1.00 

3.3800 -12.26 45.63 0.269 1  

T16 60 - 40 2L3 1/2x3 1/2x1/4x3/8 18.87 18.31 147.6 
K=1.00 

3.3800 -13.23 42.29 0.313 1  

T17 40 - 20 2L3 1/2x3 1/2x1/4x3/8 19.73 19.17 153.7 
K=1.00 

3.3800 -13.29 39.18 0.339 1  

T18 20 - 0 2L3 1/2x3 1/2x1/4x3/8 20.59 20.03 159.8 
K=1.00 

3.3800 -13.91 36.38 0.382 1  

        

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T7 240 - 220 L2 1/2x2 1/2x3/16 13.50 6.48 157.2 
K=1.00 

0.9023 -2.08 10.45 0.199 1  

T8 220 - 200 L2 1/2x2 1/2x3/16 15.50 7.47 181.2 
K=1.00 

0.9023 -2.28 7.86 0.290 1  

T9 200 - 180 L3x3x3/16 17.50 8.46 170.3 
K=1.00 

1.0898 -2.54 10.75 0.236 1  

T10 180 - 160 L3x3x3/16 19.50 9.45 190.2 
K=1.00 

1.0898 -2.96 8.62 0.344 1  

T11 160 - 140 L3 1/2x3 1/2x1/4 21.50 10.45 180.7 
K=1.00 

1.6900 -3.41 14.81 0.231 1  

T12 140 - 120 2L2 1/2x2 1/2x3/16x3/8 23.00 11.18 172.4 
K=1.00 

1.8000 -3.76 17.33 0.217 1  

T13 120 - 100 2L2 1/2x2 1/2x3/16x3/8 25.00 12.17 187.7 
K=1.00 

1.8000 -4.27 14.63 0.292 1  

T14 100 - 80 2L2 1/2x2 1/2x3/16x3/8 27.00 13.17 203.1 
K=1.00 

1.8000 -4.74 12.49 0.379 1  

T15 80 - 60 2L3x3x3/16x3/8 29.00 14.16 180.9 
K=1.00 

2.1800 -5.24 19.06 0.275 1  

T16 60 - 40 2L3x3x3/16x3/8 31.00 15.15 193.6 
K=1.00 

2.1800 -5.72 16.65 0.343 1  

T17 40 - 20 2L3 1/2x3 1/2x1/4x3/8 33.00 16.15 177.8 
K=1.00 

3.3800 -6.22 30.62 0.203 1  

T18 20 - 0 2L3 1/2x3 1/2x1/4x3/8 35.00 17.14 188.6 
K=1.00 

3.3800 -6.70 27.18 0.247 1  

        

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
 



 
 
 

ttnnxxTToowweerr  
Job 

22-1552  

Page  

34 of 41 

Allpro Consulting Group Inc. 
9221 Lyndon B. Johnson Freeway, #204, 

Project 

CT20021-A-08 Cleary Tower (Edward) 
Date 

14:02:58 04/20/22  
Dallas, Tx  

Phone:  972-231-8893 
FAX:  

Client 
SBA 

Designed by 

mshariq 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T1 350 - 340 L3x3x1/4 4.00 3.59 96.4 
K=1.32 

1.4400 -0.33 36.68 0.009 1  

        

 
1 P u  / Pn controls 
 
 

 Redundant Horizontal (1) Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T12 140 - 120 L2x2x3/16 5.75 5.56 169.5 
K=1.00 

0.7148 -3.76 7.12 0.529 1  

T13 120 - 100 L2x2x3/16 6.25 6.05 184.4 
K=1.00 

0.7148 -4.27 6.02 0.710 1  

T14 100 - 80 L2x2x3/8 6.75 6.55 202.1 
K=1.00 

1.3600 -4.74 9.53 0.497 1  

T15 80 - 60 L2-1/2x2-1/2x3/16 7.25 7.04 170.7 
K=1.00 

0.9023 -5.24 8.86 0.592 1  

T16 60 - 40 L2-1/2x2-1/2x3/16 7.75 7.53 182.6 
K=1.00 

0.9023 -5.72 7.74 0.738 1  

T17 40 - 20 L2.5x2.5x3/16 + 
L2.5x2.5x1/4 (C-Shape) - 

Cleary Tower 

8.25 8.03 125.4 
K=1.00 

1.0565 -6.22 14.96 0.416 1  

 

T18 20 - 0 L3x3x3/16 8.75 8.52 171.5 
K=1.00 

1.0898 -6.70 10.61 0.632 1  

        

 
1 P u  / Pn controls 
 
 

 Redundant Diagonal (1) Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T12 140 - 120 L2-1/2x2-1/2x3/16 7.81 7.56 183.3 
K=1.00 

0.9023 -2.56 7.69 0.332 1  

T13 120 - 100 L2-1/2x2-1/2x3/16 8.20 7.94 192.6 
K=1.00 

0.9023 -2.80 6.96 0.403 1  

T14 100 - 80 L2-1/2x2-1/2x3/16 8.60 8.35 202.6 
K=1.00 

0.9023 -3.02 6.29 0.480 1  

T15 80 - 60 L3x3x3/16 9.02 8.76 176.3 
K=1.00 

1.0898 -3.26 10.04 0.325 1  

T16 60 - 40 L3x3x3/16 9.44 9.17 184.6 
K=1.00 

1.0898 -3.48 9.16 0.380 1  

T17 40 - 20 L3x3x3/16 9.86 9.60 193.3 
K=1.00 

1.0898 -3.72 8.35 0.445 1  

T18 20 - 0 L3x3x3/16 10.30 10.03 201.9 
K=1.00 

1.0898 -3.94 7.66 0.515 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

        

 
1 P u  / Pn controls 
 
 

   Inner Bracing Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T7 240 - 220 L2 1/2x2 1/2x3/16 6.75 6.75 163.7 
K=1.00 

0.9023 -0.01 9.64 0.001 1  

T8 220 - 200 L2 1/2x2 1/2x3/16 7.75 7.75 187.9 
K=1.00 

0.9023 -0.01 7.31 0.001 1  

T9 200 - 180 L3x3x3/16 8.75 8.75 176.1 
K=1.00 

1.0898 -0.01 10.06 0.001 1  

T10 180 - 160 L3x3x3/16 9.75 9.75 196.2 
K=1.00 

1.0898 -0.01 8.10 0.002 1  

T11 160 - 140 L3 1/2x3 1/2x1/4 10.75 10.75 185.9 
K=1.00 

1.6900 -0.02 14.00 0.001 1  

T12 140 - 120 L3 1/2x3 1/2x1/4 11.50 11.50 198.8 
K=1.00 

1.6900 -0.02 12.23 0.002 1  

T13 120 - 100 L4x4x1/4 12.50 12.50 188.7 
K=1.00 

1.9400 -0.02 15.60 0.002 1  

T14 100 - 80 L4x4x1/4 13.50 13.50 203.8 
K=1.00 

1.9400 -0.03 13.37 0.002 1  

T15 80 - 60 2L3x3x3/16x3/8 14.50 14.50 185.3 
K=1.00 

2.1800 -0.03 18.17 0.002 1  

T16 60 - 40 2L3x3x3/16x3/8 15.50 15.50 198.1 
K=1.00 

2.1800 -0.03 15.90 0.002 1  

T17 40 - 20 2L3 1/2x3 1/2x1/4x3/8 16.50 16.50 181.7 
K=1.00 

3.3800 -0.04 29.32 0.001 1  

T18 20 - 0 2L3 1/2x3 1/2x1/4x3/8 17.50 17.50 192.7 
K=1.00 

3.3800 -0.03 26.06 0.001 1  

        

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 

 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T1 350 - 340 2 10.00 5.00 120.0 3.1416 3.28 141.37 0.023 1  

T2 340 - 320 2 20.00 4.00 96.0 3.1416 28.90 141.37 0.204 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T3 320 - 300 2 1/2 20.03 5.01 96.2 4.9087 44.86 220.89 0.203 1  

T4 300 - 280 3 1/4 20.03 6.68 98.6 8.2958 56.24 373.31 0.151 1  

T5 280 - 260 3 1/4 20.03 6.68 98.6 8.2958 67.56 373.31 0.181 1  

T6 260 - 240 3 1/2 20.03 6.68 91.6 9.6211 78.92 432.95 0.182 1  

T7 240 - 220 3 1/2 20.03 5.01 68.7 9.6211 89.50 432.95 0.207 1  

T8 220 - 200 3 3/4 20.03 5.01 64.1 11.0447 101.21 497.01 0.204 1  

T9 200 - 180 4 20.03 5.01 60.1 12.5664 113.44 565.49 0.201 1  

T10 180 - 160 4 1/4 20.03 5.01 56.6 14.1863 130.60 638.38 0.205 1  

T11 160 - 140 4 1/4 20.03 5.01 56.6 14.1863 149.41 638.38 0.234 1  

T12 140 - 120 4 1/2 20.03 5.01 53.4 15.9043 163.47 715.69 0.228 1  

T13 120 - 100 4 3/4 20.03 5.01 50.6 17.7205 184.03 797.42 0.231 1  

T14 100 - 80 4 3/4 20.03 5.01 50.6 17.7205 203.54 797.42 0.255 1  

T15 80 - 60 5 20.03 5.01 48.1 19.6350 223.36 883.57 0.253 1  

T16 60 - 40 5 1/4 20.03 5.01 45.8 21.6475 241.90 974.14 0.248 1  

T17 40 - 20 5 1/4 20.03 5.01 45.8 21.6475 260.76 974.14 0.268 1  

T18 20 - 0 5 1/2 20.03 5.01 43.7 23.7583 278.01 1069.12 0.260 1  

        

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T1 350 - 340 L2x1 1/2x3/16 6.40 2.95 83.8 0.3604 2.03 15.68 0.130 1  

T2 340 - 320 L2x1 1/2x3/16 5.66 2.59 74.0 0.3604 3.12 15.68 0.199 1  

T3 320 - 300 L2x2x3/16 6.56 3.22 64.9 0.4307 2.39 18.73 0.128 1  

T4 300 - 280 L2-1/2x2-1/2x3/16 9.67 4.77 75.3 0.5713 2.04 24.85 0.082 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T5 280 - 260 L2-1/2x2-1/2x3/16 11.74 5.79 91.1 0.5713 2.24 24.85 0.090 1  

T6 260 - 240 L3x3x3/16 13.44 6.62 86.1 0.7119 2.66 30.97 0.086 1  

T7 240 - 220 2L2 1/2x2 1/2x3/16x3/8 8.20 7.78 123.7 1.1391 3.42 49.55 0.069 1  

T8 220 - 200 2L2 1/2x2 1/2x3/16x3/8 9.02 8.56 136.2 1.1039 3.83 48.02 0.080 1  

T9 200 - 180 2L3x3x3/16x3/8 10.30 9.84 129.1 1.3889 5.92 60.42 0.098 1  

T10 180 - 160 2L3x3x3/16x3/8 11.18 10.71 140.4 1.3889 6.79 60.42 0.112 1  

T11 160 - 140 2L3x3x3/16x3/8 11.63 11.17 146.1 1.3889 7.76 60.42 0.128 1  

T12 140 - 120 2L3x3x1/4x3/8 15.62 15.11 132.8 1.8319 10.18 79.69 0.128 1  

T13 120 - 100 2L3x3x1/4x3/8 15.62 15.10 132.7 1.8319 11.06 79.69 0.139 1  

T14 100 - 80 2L3x3x1/4x3/8 16.40 15.89 139.5 1.8319 11.12 79.69 0.140 1  

T15 80 - 60 2L3 1/2x3 1/2x1/4x3/8 17.21 16.65 128.0 2.1600 11.80 93.96 0.126 1  

T16 60 - 40 2L3 1/2x3 1/2x1/4x3/8 18.03 17.47 134.1 2.1600 12.05 93.96 0.128 1  

T17 40 - 20 2L3 1/2x3 1/2x1/4x3/8 18.87 18.31 140.5 2.1600 12.64 93.96 0.134 1  

T18 20 - 0 2L3 1/2x3 1/2x1/4x3/8 19.73 19.16 146.9 2.1600 12.92 93.96 0.137 1  

        

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T7 240 - 220 L2 1/2x2 1/2x3/16 12.50 5.98 94.1 0.5713 2.08 24.85 0.084 1  

T8 220 - 200 L2 1/2x2 1/2x3/16 14.50 6.97 109.4 0.5713 2.28 24.85 0.092 1  

T9 200 - 180 L3x3x3/16 16.50 7.96 103.3 0.7119 2.54 30.97 0.082 1  

T10 180 - 160 L3x3x3/16 19.50 9.45 122.3 0.7119 2.96 30.97 0.096 1  

T11 160 - 140 L3 1/2x3 1/2x1/4 20.50 9.95 110.9 1.1269 3.41 49.02 0.070 1  

T12 140 - 120 2L2 1/2x2 1/2x3/16x3/8 23.00 11.18 174.5 1.1039 3.76 48.02 0.078 1  

T13 120 - 100 2L2 1/2x2 1/2x3/16x3/8 25.00 12.17 189.7 1.1039 4.27 48.02 0.089 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T14 100 - 80 2L2 1/2x2 1/2x3/16x3/8 27.00 13.17 205.2 1.1039 4.74 48.02 0.099 1  

T15 80 - 60 2L3x3x3/16x3/8 29.00 14.16 182.6 1.3889 5.24 60.42 0.087 1  

T16 60 - 40 2L3x3x3/16x3/8 31.00 15.15 195.3 1.3889 5.72 60.42 0.095 1  

T17 40 - 20 2L3 1/2x3 1/2x1/4x3/8 33.00 16.15 179.2 2.2069 6.22 96.00 0.065 1  

T18 20 - 0 2L3 1/2x3 1/2x1/4x3/8 35.00 17.14 190.1 2.2069 6.70 96.00 0.070 1  

        

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T1 350 - 340 L3x3x1/4 4.00 3.59 49.5 0.9394 0.34 40.86 0.008 1  

        

 
1 P u  / Pn controls 
 
 

 Redundant Horizontal (1) Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T12 140 - 120 L2x2x3/16 5.75 5.56 108.1 0.7148 3.76 23.16 0.162 1  

T13 120 - 100 L2x2x3/16 6.25 6.05 117.6 0.7148 4.27 23.16 0.184 1  

T14 100 - 80 L2x2x3/8 6.75 6.55 132.4 1.3600 4.74 44.06 0.108 1  

T15 80 - 60 L2-1/2x2-1/2x3/16 7.25 7.04 108.6 0.9023 5.24 29.24 0.179 1  

T16 60 - 40 L2-1/2x2-1/2x3/16 7.75 7.53 116.1 0.9023 5.72 29.24 0.196 1  

T17 40 - 20 L2.5x2.5x3/16 + 
L2.5x2.5x1/4 (C-Shape) - 

Cleary Tower 

8.25 8.03 125.4 1.0565 6.22 34.23 0.182 1  

 

T18 20 - 0 L3x3x3/16 8.75 8.52 108.9 1.0898 6.70 35.31 0.190 1  

        

 
1 P u  / Pn controls 
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 Redundant Diagonal (1) Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T12 140 - 120 L2-1/2x2-1/2x3/16 7.81 7.56 116.5 0.9023 2.56 29.24 0.087 1  

T13 120 - 100 L2-1/2x2-1/2x3/16 8.20 7.94 122.5 0.9023 2.80 29.24 0.096 1  

T14 100 - 80 L2-1/2x2-1/2x3/16 8.60 8.35 128.8 0.9023 3.02 29.24 0.103 1  

T15 80 - 60 L3x3x3/16 9.02 8.76 111.9 1.0898 3.26 35.31 0.092 1  

T16 60 - 40 L3x3x3/16 9.44 9.17 117.2 1.0898 3.48 35.31 0.099 1  

T17 40 - 20 L3x3x3/16 9.86 9.60 122.7 1.0898 3.72 35.31 0.105 1  

T18 20 - 0 L3x3x3/16 10.30 10.03 128.1 1.0898 3.94 35.31 0.112 1  

        

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T1 350 - 340 Leg 2 3 -5.43 49.29 11.0 Pass 
    Diagonal L2x1 1/2x3/16 9 -2.03 13.47 15.1 

29.7 (b) 
Pass  

    Top Girt L3x3x1/4 4 -0.33 36.68 0.9 
3.2 (b) 

Pass  

T2 340 - 320 Leg 2 21 -33.54 72.06 46.5 Pass 
    Diagonal L2x1 1/2x3/16 24 -3.33 14.98 22.2 

45.7 (b) 
Pass  

T3 320 - 300 Leg 2 1/2 54 -52.13 112.35 46.4 Pass 
    Diagonal L2x2x3/16 75 -2.65 17.06 15.5 

35.0 (b) 
Pass  

T4 300 - 280 Leg 3 1/4 81 -65.96 183.31 36.0 Pass 
    Diagonal L2-1/2x2-1/2x3/16 84 -2.14 17.45 12.3 

26.1 (b) 
Pass  

T5 280 - 260 Leg 3 1/4 102 -80.19 183.31 43.7 Pass 
    Diagonal L2-1/2x2-1/2x3/16 107 -2.29 13.10 17.5 

28.6 (b) 
Pass  

T6 260 - 240 Leg 3 1/2 123 -95.02 234.48 40.5 Pass 
    Diagonal L3x3x3/16 128 -2.69 17.56 15.3 

34.0 (b) 
Pass  

T7 240 - 220 Leg 3 1/2 144 -109.44 306.64 35.7 Pass 
    Diagonal 2L2 1/2x2 1/2x3/16x3/8 152 -3.49 32.33 10.8 

21.8 (b) 
Pass  

    Horizontal L2 1/2x2 1/2x3/16 148 -2.08 10.45 19.9 
26.6 (b) 

Pass  

    Inner Bracing L2 1/2x2 1/2x3/16 154 -0.01 9.64 0.4 Pass 
T8 220 - 200 Leg 3 3/4 183 -125.79 368.01 34.2 Pass 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

    Diagonal 2L2 1/2x2 1/2x3/16x3/8 191 -3.96 26.85 14.8 
21.4 (b) 

Pass  

    Horizontal L2 1/2x2 1/2x3/16 187 -2.28 7.86 29.0 
29.1 (b) 

Pass  

    Inner Bracing L2 1/2x2 1/2x3/16 193 -0.01 7.31 0.5 Pass 
T9 200 - 180 Leg 4 222 -146.02 434.24 33.6 Pass 

    Diagonal 2L3x3x3/16x3/8 230 -6.19 39.43 15.7 
31.3 (b) 

Pass  

    Horizontal L3x3x3/16 226 -2.54 10.75 23.6 
32.4 (b) 

Pass  

    Inner Bracing L3x3x3/16 232 -0.01 10.06 0.5 Pass 
T10 180 - 160 Leg 4 1/4 261 -170.77 505.22 33.8 Pass 

    Diagonal 2L3x3x3/16x3/8 269 -7.06 33.29 21.2 
35.9 (b) 

Pass  

    Horizontal L3x3x3/16 265 -2.96 8.62 34.4 
37.8 (b) 

Pass  

    Inner Bracing L3x3x3/16 273 -0.01 8.10 0.6 Pass 
T11 160 - 140 Leg 4 1/4 300 -196.87 505.22 39.0 Pass 

    Diagonal 2L3x3x3/16x3/8 308 -7.76 28.30 27.4 
41.0 (b) 

Pass  

    Horizontal L3 1/2x3 1/2x1/4 304 -3.41 14.81 23.1 
32.7 (b) 

Pass  

    Inner Bracing L3 1/2x3 1/2x1/4 310 -0.02 14.00 0.5 Pass 
T12 140 - 120 Leg 4 1/2 339 -217.01 580.90 37.4 Pass 

    Diagonal 2L3x3x1/4x3/8 358 -11.32 38.40 29.5 
40.4 (b) 

Pass  

    Horizontal 2L2 1/2x2 1/2x3/16x3/8 347 -3.76 17.33 21.7 Pass 
    Redund Horz 1 

Bracing 
L2x2x3/16 352 -3.76 7.12 52.9 Pass  

    Redund Diag 1 
Bracing 

L2-1/2x2-1/2x3/16 378 -2.56 7.69 33.2 Pass  

    Inner Bracing L3 1/2x3 1/2x1/4 362 -0.02 12.23 0.5 Pass 
T13 120 - 100 Leg 4 3/4 384 -246.40 661.23 37.3 Pass 

    Diagonal 2L3x3x1/4x3/8 400 -11.26 35.46 31.8 
43.8 (b) 

Pass  

    Horizontal 2L2 1/2x2 1/2x3/16x3/8 392 -4.27 14.63 29.2 Pass 
    Redund Horz 1 

Bracing 
L2x2x3/16 401 -4.27 6.02 71.0 Pass  

    Redund Diag 1 
Bracing 

L2-1/2x2-1/2x3/16 423 -2.80 6.96 40.3 Pass  

    Inner Bracing L4x4x1/4 406 -0.02 15.60 0.6 Pass 
T14 100 - 80 Leg 4 3/4 429 -273.29 661.23 41.3 Pass 

    Diagonal 2L3x3x1/4x3/8 448 -12.14 32.71 37.1 
44.1 (b) 

Pass  

    Horizontal 2L2 1/2x2 1/2x3/16x3/8 437 -4.74 12.49 37.9 Pass 
    Redund Horz 1 

Bracing 
L2x2x3/8 442 -4.74 9.53 49.7 Pass  

    Redund Diag 1 
Bracing 

L2-1/2x2-1/2x3/16 465 -3.02 6.29 48.0 Pass  

    Inner Bracing L4x4x1/4 453 -0.03 13.37 0.6 Pass 
T15 80 - 60 Leg 5 474 -302.17 746.17 40.5 Pass 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 490 -12.26 45.63 26.9 
39.9 (b) 

Pass  

    Horizontal 2L3x3x3/16x3/8 482 -5.24 19.06 27.5 
27.7 (b) 

Pass  

    Redund Horz 1 
Bracing 

L2-1/2x2-1/2x3/16 487 -5.24 8.86 59.2 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 510 -3.26 10.04 32.5 Pass  

    Inner Bracing 2L3x3x3/16x3/8 498 -0.03 18.17 0.6 Pass 
T16 60 - 40 Leg 5 1/4 519 -329.59 835.68 39.4 Pass 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 538 -13.23 42.29 31.3 
40.8 (b) 

Pass  

    Horizontal 2L3x3x3/16x3/8 527 -5.72 16.65 34.3 Pass 
    Redund Horz 1 

Bracing 
L2-1/2x2-1/2x3/16 532 -5.72 7.74 73.8 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 558 -3.48 9.16 38.0 Pass  

    Inner Bracing 2L3x3x3/16x3/8 541 -0.03 15.90 0.7 Pass 
T17 40 - 20 Leg 5 1/4 564 -358.54 835.68 42.9 Pass 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 580 -13.29 39.18 33.9 
42.7 (b) 

Pass  

    Horizontal 2L3 1/2x3 1/2x1/4x3/8 572 -6.22 30.62 20.3 
24.6 (b) 

Pass  

    Redund Horz 1 
Bracing 

L2.5x2.5x3/16 + L2.5x2.5x1/4 
(C-Shape) - Cleary Tower

599 -6.22 14.96 41.6 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 600 -3.72 8.35 44.5 Pass  

    Inner Bracing 2L3 1/2x3 1/2x1/4x3/8 588 -0.04 29.32 0.6 Pass 
T18 20 - 0 Leg 5 1/2 609 -386.45 929.74 41.6 Pass 

    Diagonal 2L3 1/2x3 1/2x1/4x3/8 628 -13.91 36.38 38.2 
43.7 (b) 

Pass  

    Horizontal 2L3 1/2x3 1/2x1/4x3/8 617 -6.70 27.18 24.7 
26.6 (b) 

Pass  

    Redund Horz 1 
Bracing 

L3x3x3/16 622 -6.70 10.61 63.2 Pass  

    Redund Diag 1 
Bracing 

L3x3x3/16 648 -3.94 7.66 51.5 Pass  

    Inner Bracing 2L3 1/2x3 1/2x1/4x3/8 632 -0.03 26.06 0.6 Pass 
       Summary 
      Leg (T2) 46.5 Pass 
            Diagonal 

(T2) 
45.7 Pass  

            Horizontal 
(T14) 

37.9 Pass  

            Top Girt 
(T1) 

3.2 Pass  

            Redund 
Horz 1 
Bracing 
(T16) 

73.8 Pass  

            Redund 
Diag 1 
Bracing 
(T18) 

51.5 Pass  

            Inner 
Bracing 
(T16) 

0.7 Pass  

      Bolt Checks 45.7 Pass 
     RATING = 73.8 Pass  
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ACGI# 22‐1552 Total Weight W 116.020 k

Site Name/ID CT20021‐A‐08/ Cleary Tower Fundamental Period (T) 1.406 s

TIA Code TIA‐222‐H Total Seimic Shear 2.392 k

Type of Tower SST 0.5*V_wind 0.000

Risk Category II Controlling Shear #VALUE!

Result #VALUE!

SDS 0.203

SD1 0.087

S1 0.054

TL(sec) 6

Wind Load 

Base Shear(Kips)
0

Wind Load Data (For G Code Only)

Seismic Load Analysis Output

Project Data Output Result

Seismic Design Data



T1  350.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.126 0.159

T2  340.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.061 0.075

T3  320.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.084 0.097

T4  300.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.113 0.122

T5  280.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.117 0.117

T6  260.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.138 0.130

T7  240.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.168 0.146

T8  220.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.188 0.149

T9  200.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.432 0.311

T10 180.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.281 0.182

T11 160.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.287 0.166

T12 140.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.383 0.193

T13 120.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.316 0.136

T14 100.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.331 0.119

T15 80.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.375 0.108

T16 60.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.402 0.087

T17 40.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.439 0.063

T18 20.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.469 0.034



                                        CT20021‐A‐08 / Cleary Tower (Edward) ‐350’ SST 
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 EXISTING 350 ' SELF SUPPORT TOWER  ANCHOR BOLT CHECK
 REACTIONS ON THE FOUNDATION

 As per Tnx output (see attached)

Down load; Puc 399 kips Shear; Vuc 43 kips

Uplift load; Put 286 kips Vut 33 kips

Anchor Rod Data is as per Structural Analysis by Paul J. Ford & Co., Job No. A03-T143 dated 12/22/2003.

Number of Anchor Rods: Nanchors 6

Diameter of Anchors: Danchors 2.5in n 4in
1



Area of anchor bolts
Ag

π Danchors
2





4
4.909 in

2


Net Tensile Area of 
Anchors:

An
π

4
Danchors

0.9743

n






2

 3.999 in
2



Minimum Yield Stress FYanchors 36ksi

Ultimate Tensile Stress: FUanchors 58ksi

YES = "0"
NO = "1"

The existing tower is originally designed based on TIA-222-G/F Code code 0

Is there a cementious grount existing
in good condition (or) being proposed
in between tower base plate and top
of foundation

Grout 1 YES = "0"
NO = "1"

Clear Distance: Iar 2.5in (estimated)

SST Anchor Bolt Check TIA-222-H-1 Rev-2.xmcd 4/18/2022
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Saftey Factor for Anchor: ϕt 0.75 ϕv 0.75 ϕc 0.9 ϕf 0.9 (Section 4.9.9, TIA-222-H Addendum 1)

Design Shear Strength of anchor rod

ϕRnv ϕv 0.5 FUanchors Ag 106.765 kips

ϕRnvc ϕc 0.6 FYanchors 0.75Ag  71.569 kips

Design Tensile Strength of anchor rod

ϕRnt ϕt FUanchors An 173.949 kips

Design Compression Strength of anchor rod

ϕRnc ϕc FYanchors Ag 159.043 kips

Interaction Equation for Anchor Rods as per Section 4.9.9, TIA-222-H Addendum 1

Design Flexural Strength of anchor rod

Z
Danchors 3

6
1.507 10

3
 ft

3


Mn FYanchors Z 7.813 kips ft

Muc 0.65 Iar Vuc 5.823 kips ft Mut 0.65 Iar Vut 4.469 kips ft

Design Buckling Strength of anchor rod

Unbraced length L 1.2Iar k 1 E 29000 ksi

Mom.of Inertia
I

π Danchors
4





64
 I 1.917 in

4


Radius of gyration
R

I

Ag
 R 0.625 in

λc

k L

R

π

FYanchors

E
 λc 0.054

Fcr if λc 1.5
0.877

λc( )
2









FYanchors 0.658
λc( )

2



 FYanchors







35.956 ksi

ϕRnb ϕc Fcr Ag 158.85 kips

SST Anchor Bolt Check TIA-222-H-1 Rev-2.xmcd 4/18/2022
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 Anchor Rod Capacity in Tension:

Tt

Vut

Nanchors

ϕRnv













2
Put

Nanchors

ϕRnt













2

 Iar Danchorsif

Vut

Nanchors

ϕRnv













2
Put

Nanchors

ϕRnt

Mut

Nanchors

ϕf Mn














2

 Danchors Iar 4 Danchorsif

Vut

Nanchors

ϕRnv













2
Put

Nanchors

ϕRnt

Mut

Nanchors

ϕf Mn














2

 Iar 4 Danchorsif

7.774 %

 

Puc1 if code 0= if Grout 1 0 Puc  Puc  399 kips
 Anchor Rod Capacity in Compression:

Vuc1 if code 0= if Grout 1 0 Vuc  Vuc  43 kips

Muc1 if code 0= if Grout 1 0 Muc  Muc  1.775 kips

Tc

Vuc1

Nanchors

ϕRnvc













2
Puc1

Nanchors

ϕRnc













 Iar Danchorsif

Vuc1

Nanchors

ϕRnvc













2
Puc1

Nanchors

ϕRnc

Muc1

Nanchors

ϕf Mn














 Danchors Iar 4 Danchorsif

Vuc1

Nanchors

ϕRnvc













2
Puc1

Nanchors

ϕRnb

Muc1

Nanchors

ϕf Mn














 Iar 4 Danchorsif

42.815 %

 Summary

- Foundation Reactions from Tower Base-

Shear Vuc 43 kips Vut 33 kips

Down load Puc 399 kips

Uplift load Put 286 kips

Anchor Rod Check T max Tt Tc  T 42.815 %

Anchor_Rod_Check if T 1 "OK" "Not OK"( )

Anchor_Rod_Check "OK"

SST Anchor Bolt Check TIA-222-H-1 Rev-2.xmcd 4/18/2022





Page 2 of 5
 Re: CT1111 

March 2, 2022 

 p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA  01845 

Mount Analysis Methods: 

 This analysis was conducted in accordance with EIA/TIA-222-H, Structural Standards for Steel
Antenna Towers and Antenna Supporting Structures, the International Building Code 2015 with 2018
Connecticut State Building Code, and AT&T Mount Technical Directive – R16.

 HDG considers this mount to be asymmetrical and has applied wind loads in 30 degree increments
all around the mount. Per TIA-222-H and Appendix N of the Connecticut State Building Code, the
max basic wind speed for this site is equal to 125 mph with a max basic wind speed with ice of 50
mph and a max ice thickness of 1.0 in.  An escalated ice thickness of 1.19 in was used for this analysis.

 HDG considers this site to be exposure category B; tower is located in an urban/suburban or wooded
area with numerous closely spaced obstructions.

 HDG considers this site to be topographic category 1; tower is located on flat terrain or the bottom
of a hill or ridge.

 HDG considers this site to have a spectral response acceleration parameter at short periods, SS, of
0.187 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.064.

 The mounts have been analyzed with load combinations consisting of 500 lbs live load using a service 
wind speed of 30 mph wind on the worst case antenna. Analysis performed on each antenna pipe
to determine worst case location; worst case location was antenna position 4.

 The mounts have been analyzed with load combinations consisting of a 250 lbs live load in a worst
case location on the mount.

 The proposed mounts are to be secured to the existing self-supporting tower with threaded rods and
clamps tightened around the tower leg. HDG considers the threaded rods as the governing
connection members.

Based on our evaluation, we have determined that the Proposed SitePro1 VFA14-H10-2120 mounts ARE 
CAPABLE of supporting the proposed installation. 

Component Controlling Load Case Stress Ratio Pass/Fail 

 Proposed Mount Rating  9 LC83 66% PASS 

Reference Documents: 

 Fabrication drawings prepared by SitePro1, P/N VFA14-H10-2120, dated December 14, 2017.
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 p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA  01845 

FIELD PHOTOS: 
*Note: Existing mounts to be removed.
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 p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA  01845 

FIELD PHOTOS (CONT.): 
*Note: Existing mounts to be removed.
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α

z= 187.67 (ft)

zg= 1200 (ft)

Kz= 1.183 α= 7

Kzmin ≤ Kz ≤ 2.01

Table 2‐4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9

C 900 ft 9.5 0.85 1.0

D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2‐5

Topo. Category Kt f

2 0.43 1.25

3 0.53 2.0

4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]
2 Kh= e 

(f*z/H)

Kzt= 1 Kh= 1

Kc= 0.9 (from Table 2‐4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2‐5)

f= 0 (from Table 2‐5)

Category= 1 z= 187.67

zs= 977 (Mean elevation of base of structure above sea level)

H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 0.97 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti =  1.00 in

Importance Factor = I= 1.00 (from Table 2‐3)

Kiz = 1.19 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz =  1.19 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 ‐ 3.0] h= ht. of structure

h= 350 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances  Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.183 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 38.83 Ke= 0.97 (from 2.6.8)

qz (ice)= 6.21 Kd= 0.85 (from Table 2‐2)

qz (30)= 2.24 Vmax= 125 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2‐2

Structure Type

Latticed structures with triangular, square or rectangular cross 

sections
0.85

Tubular pole structures supporting antennas enclosed within a 

cylindrical shroud
1.00

Tubular pole structures, latticed structures with other cross 

sections, appurtenances
0.95

Wind Direction Probability Factor, Kd
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Determine Ca:

Table 2‐9

Round C < 39

(Subcritical)
39 ≤ C ≤ 78

(Transitional)

C > 78

(Supercritical)

Ice Thickness = 1.19 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 

Ratio
Ca Force (lbs)

Force (lbs) 

(w/ Ice)

Force (lbs) 

(30 mph)

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 4.36 1.28 731 133 42

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.93 1.20 161 32 9

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 157 31 9

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 694 127 40

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 2.18 1.20 49 11 3

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 4.36 1.28 26 7 1

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.20 53 12 3

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 2.73 1.21 27 7 2

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.90 1.20 54 12 3

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 3.81 1.26 29 8 2

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 3.89 1.26 65 15 4

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 7.77 1.43 37 11 2

DC6‐48‐60‐18‐8F Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 60 13 3

Plate 11‐1/4x5/8 0.6 12.0 0.05 0.05 2.00 4

Plate 3‐1/2x5/8 0.6 12.0 0.05 0.05 2.00 4

3/4" RoundBar 0.8 12.0 0.06 0.06 1.20 3

5/8" RoundBar 0.6 12.0 0.05 0.05 1.20 2

2" Pipe 2.4 12.0 0.20 0.20 1.20 9

2‐1/2" Pipe 2.9 12.0 0.24 0.24 1.20 11

1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

2.0

Square/Rectangular HSS 1.2 ‐ 2.8(rs) ≥ 0.85 1.4 ‐ 4.0(rs) ≥ 0.90 2.0 ‐ 6.0(rs) ≥ 1.25

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8

0.6 0.6
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Angle = 30 (deg)   Ice Thickness = 1.19 in. Equivalent Angle = 210 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

Aspect 

Ratio 

Aspect 

Ratio 

Ca (normal) Ca     

(side)

Force 

(lbs) 

Force 

(lbs) 

Force 

(lbs)     

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 731 373 641

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 161 78 141

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 157 106 145

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 694 315 599

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 49 78 56

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 26 78 39

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 53 64 55

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 27 64 36

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 54 76 60

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 29 76 41

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 65 106 75

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 37 106 54

WIND LOADS WITH ICE:

QD8616‐7 Antenna 98.4 24.4 12.0 16.66 8.18 4.04 8.21 1.27 1.44 131 73 117

AIR6419 Antenna 33.4 18.5 9.7 4.28 2.24 1.81 3.45 1.20 1.24 32 17 28

AIR6449 Antenna 33.0 18.3 13.0 4.19 2.97 1.80 2.54 1.20 1.20 31 22 29

DMP65R‐BU8DA Antenna 98.4 23.1 10.1 15.77 6.89 4.26 9.76 1.28 1.49 125 64 110

4478 B14 RRH (Side) 20.5 10.7 15.8 1.52 2.24 1.92 1.30 1.20 1.20 11 17 13

4478 B14 RRH (Shielded) 20.5 6.5 15.8 0.93 2.24 3.14 1.30 1.23 1.20 7 17 9

8843 B2/B66A RRH (Side) 17.3 13.3 15.6 1.59 1.87 1.30 1.11 1.20 1.20 12 14 12

8843 B2/B66A RRH (Shielded) 17.3 7.8 15.6 0.94 1.87 2.21 1.11 1.20 1.20 7 14 9

4449 B5/B12 RRH (Side) 20.3 11.8 15.6 1.66 2.19 1.72 1.30 1.20 1.20 12 16 13

4449 B5/B12 RRH (Shielded) 20.3 7.1 15.6 1.00 2.19 2.86 1.30 1.22 1.20 8 16 10

RRUS‐32 B30 RRH (Side) 29.6 9.4 14.5 1.93 2.97 3.15 2.04 1.23 1.20 15 22 17

RRUS‐32 B30 RRH (Shielded) 29.6 5.9 14.5 1.21 2.97 5.03 2.04 1.31 1.20 10 22 13

WIND LOADS AT 30 MPH:

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 42 21 37

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 9 4 8

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 8

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 35

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 3

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 1 5 2

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 3

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 2

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 4 3

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 4 2

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 6 4

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 6 3

WIND LOADS
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Angle = 60 (deg)   Ice Thickness = 1.19 in. Equivalent Angle = 240 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force 

(lbs) 

Force 

(lbs) 

Force 

(lbs)     

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 731 373 462

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 161 78 99

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 157 106 119

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 694 315 410

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 49 78 71

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 26 78 65

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 53 64 61

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 27 64 54

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 54 76 71

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 29 76 64

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 65 106 96

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 37 106 89

WIND LOADS WITH ICE:

QD8616‐7 Antenna 98.4 24.4 12.0 16.66 8.18 4.04 8.21 1.27 1.44 131 73 88

AIR6419 Antenna 33.4 18.5 9.7 4.28 2.24 1.81 3.45 1.20 1.24 32 17 21

AIR6449 Antenna 33.0 18.3 13.0 4.19 2.97 1.80 2.54 1.20 1.20 31 22 24

DMP65R‐BU8DA Antenna 98.4 23.1 10.1 15.77 6.89 4.26 9.76 1.28 1.49 125 64 79

4478 B14 RRH (Side) 20.5 10.7 15.8 1.52 2.24 1.92 1.30 1.20 1.20 11 17 15

4478 B14 RRH (Shielded) 20.5 6.5 15.8 0.93 2.24 3.14 1.30 1.23 1.20 7 17 14

8843 B2/B66A RRH (Side) 17.3 13.3 15.6 1.59 1.87 1.30 1.11 1.20 1.20 12 14 13

8843 B2/B66A RRH (Shielded) 17.3 7.8 15.6 0.94 1.87 2.21 1.11 1.20 1.20 7 14 12

4449 B5/B12 RRH (Side) 20.3 11.8 15.6 1.66 2.19 1.72 1.30 1.20 1.20 12 16 15

4449 B5/B12 RRH (Shielded) 20.3 7.1 15.6 1.00 2.19 2.86 1.30 1.22 1.20 8 16 14

RRUS‐32 B30 RRH (Side) 29.6 9.4 14.5 1.93 2.97 3.15 2.04 1.23 1.20 15 22 20

RRUS‐32 B30 RRH (Shielded) 29.6 5.9 14.5 1.21 2.97 5.03 2.04 1.31 1.20 10 22 19

WIND LOADS AT 30 MPH:

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 42 21 27

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 9 4 6

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 7

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 24

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 4

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 1 5 4

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 4

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 3

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 4 4

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 4 4

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 6 6

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 6 5

WIND LOADS
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Angle = 90 (deg)   Ice Thickness = 1.19 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force 

(lbs) 

Force 

(lbs) 

Force 

(lbs)     

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 731 373 373

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 161 78 78

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 157 106 106

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 694 315 315

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 49 78 78

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 26 78 78

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 53 64 64

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 27 64 64

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 54 76 76

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 29 76 76

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 65 106 106

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 37 106 106

WIND LOADS WITH ICE:

QD8616‐7 Antenna 98.4 24.4 12.0 16.66 8.18 4.04 8.21 1.27 1.44 131 73 73

AIR6419 Antenna 33.4 18.5 9.7 4.28 2.24 1.81 3.45 1.20 1.24 32 17 17

AIR6449 Antenna 33.0 18.3 13.0 4.19 2.97 1.80 2.54 1.20 1.20 31 22 22

DMP65R‐BU8DA Antenna 98.4 23.1 10.1 15.77 6.89 4.26 9.76 1.28 1.49 125 64 64

4478 B14 RRH (Side) 20.5 10.7 15.8 1.52 2.24 1.92 1.30 1.20 1.20 11 17 17

4478 B14 RRH (Shielded) 20.5 6.5 15.8 0.93 2.24 3.14 1.30 1.23 1.20 7 17 17

8843 B2/B66A RRH (Side) 17.3 13.3 15.6 1.59 1.87 1.30 1.11 1.20 1.20 12 14 14

8843 B2/B66A RRH (Shielded) 17.3 7.8 15.6 0.94 1.87 2.21 1.11 1.20 1.20 7 14 14

4449 B5/B12 RRH (Side) 20.3 11.8 15.6 1.66 2.19 1.72 1.30 1.20 1.20 12 16 16

4449 B5/B12 RRH (Shielded) 20.3 7.1 15.6 1.00 2.19 2.86 1.30 1.22 1.20 8 16 16

RRUS‐32 B30 RRH (Side) 29.6 9.4 14.5 1.93 2.97 3.15 2.04 1.23 1.20 15 22 22

RRUS‐32 B30 RRH (Shielded) 29.6 5.9 14.5 1.21 2.97 5.03 2.04 1.31 1.20 10 22 22

WIND LOADS AT 30 MPH:

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 42 21 21

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 9 4 4

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 6

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 18

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 5

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 1 5 5

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 4

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 4

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 4 4

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 4 4

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 6 6

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 6 6

WIND LOADS



Date:          3/1/2022
Project Name:   WOLCOTT-NORTH
Project No.:        CT1111

Designed By:      KSBM          Checked By:  MSC       

Angle = 120 (deg)   Ice Thickness = 1.19 in. Equivalent Angle = 300 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force 

(lbs) 

Force 

(lbs) 

Force 

(lbs)     

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 731 373 462

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 161 78 99

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 157 106 119

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 694 315 410

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 49 78 71

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 26 78 65

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 53 64 61

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 27 64 54

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 54 76 71

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 29 76 64

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 65 106 96

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 37 106 89

WIND LOADS WITH ICE:

QD8616‐7 Antenna 98.4 24.4 12.0 16.66 8.18 4.04 8.21 1.27 1.44 131 73 88

AIR6419 Antenna 33.4 18.5 9.7 4.28 2.24 1.81 3.45 1.20 1.24 32 17 21

AIR6449 Antenna 33.0 18.3 13.0 4.19 2.97 1.80 2.54 1.20 1.20 31 22 24

DMP65R‐BU8DA Antenna 98.4 23.1 10.1 15.77 6.89 4.26 9.76 1.28 1.49 125 64 79

4478 B14 RRH (Side) 20.5 10.7 15.8 1.52 2.24 1.92 1.30 1.20 1.20 11 17 15

4478 B14 RRH (Shielded) 20.5 6.5 15.8 0.93 2.24 3.14 1.30 1.23 1.20 7 17 14

8843 B2/B66A RRH (Side) 17.3 13.3 15.6 1.59 1.87 1.30 1.11 1.20 1.20 12 14 13

8843 B2/B66A RRH (Shielded) 17.3 7.8 15.6 0.94 1.87 2.21 1.11 1.20 1.20 7 14 12

4449 B5/B12 RRH (Side) 20.3 11.8 15.6 1.66 2.19 1.72 1.30 1.20 1.20 12 16 15

4449 B5/B12 RRH (Shielded) 20.3 7.1 15.6 1.00 2.19 2.86 1.30 1.22 1.20 8 16 14

RRUS‐32 B30 RRH (Side) 29.6 9.4 14.5 1.93 2.97 3.15 2.04 1.23 1.20 15 22 20

RRUS‐32 B30 RRH (Shielded) 29.6 5.9 14.5 1.21 2.97 5.03 2.04 1.31 1.20 10 22 19

WIND LOADS AT 30 MPH:

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 42 21 27

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 9 4 6

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 7

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 24

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 4

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 1 5 4

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 4

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 3

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 4 4

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 4 4

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 6 6

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 6 5

WIND LOADS



Date:          3/1/2022
Project Name:   WOLCOTT-NORTH
Project No.:        CT1111

Designed By:      KSBM          Checked By:  MSC       

Angle = 150 (deg)   Ice Thickness = 1.19 in. Equivalent Angle = 330 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force 

(lbs) 

Force 

(lbs) 

Force 

(lbs)     

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 731 373 641

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 161 78 141

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 157 106 145

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 694 315 599

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 49 78 56

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 26 78 39

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 53 64 55

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 27 64 36

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 54 76 60

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 29 76 41

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 65 106 75

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 37 106 54

WIND LOADS WITH ICE:

QD8616‐7 Antenna 98.4 24.4 12.0 16.66 8.18 4.04 8.21 1.27 1.44 131 73 117

AIR6419 Antenna 33.4 18.5 9.7 4.28 2.24 1.81 3.45 1.20 1.24 32 17 28

AIR6449 Antenna 33.0 18.3 13.0 4.19 2.97 1.80 2.54 1.20 1.20 31 22 29

DMP65R‐BU8DA Antenna 98.4 23.1 10.1 15.77 6.89 4.26 9.76 1.28 1.49 125 64 110

4478 B14 RRH (Side) 20.5 10.7 15.8 1.52 2.24 1.92 1.30 1.20 1.20 11 17 13

4478 B14 RRH (Shielded) 20.5 6.5 15.8 0.93 2.24 3.14 1.30 1.23 1.20 7 17 9

8843 B2/B66A RRH (Side) 17.3 13.3 15.6 1.59 1.87 1.30 1.11 1.20 1.20 12 14 12

8843 B2/B66A RRH (Shielded) 17.3 7.8 15.6 0.94 1.87 2.21 1.11 1.20 1.20 7 14 9

4449 B5/B12 RRH (Side) 20.3 11.8 15.6 1.66 2.19 1.72 1.30 1.20 1.20 12 16 13

4449 B5/B12 RRH (Shielded) 20.3 7.1 15.6 1.00 2.19 2.86 1.30 1.22 1.20 8 16 10

RRUS‐32 B30 RRH (Side) 29.6 9.4 14.5 1.93 2.97 3.15 2.04 1.23 1.20 15 22 17

RRUS‐32 B30 RRH (Shielded) 29.6 5.9 14.5 1.21 2.97 5.03 2.04 1.31 1.20 10 22 13

WIND LOADS AT 30 MPH:

QD8616‐7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 42 21 37

AIR6419 Antenna 31.0 16.1 7.3 3.47 1.57 1.93 4.25 1.20 1.28 9 4 8

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 8

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 35

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 3

4478 B14 RRH (Shielded) 18.1 4.2 13.4 0.52 1.68 4.36 1.35 1.28 1.20 1 5 2

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 3 4 3

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 1.37 2.73 1.13 1.21 1.20 2 4 2

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 4 3

4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 2 4 2

RRUS‐32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 6 4

RRUS‐32 B30 RRH (Shielded) 27.2 3.5 12.1 0.66 2.29 7.77 2.25 1.43 1.20 2 6 3

WIND LOADS



Date:    3/1/2022
Project Name:   WOLCOTT-NORTH
Project No.:        CT1111
Designed By:      KSBM          Checked By:  MSC       

Thickness of ice: 1.19 in.

Density of ice: 56 pcf

QD8616‐7 Antenna AIR6419 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 96.0 Height (in): 31.0

Width (in): 22.0 Width (in): 16.1

Depth (in):  9.6 Depth (in):  7.3

Total weight of ice on object:  293 lbs  Total weight of ice on object:  71 lbs 

Weight of object: 150.0 lbs Weight of object: 66.0 lbs

Combined weight of ice and object: 443 lbs Combined weight of ice and object: 137 lbs

AIR6449 Antenna DMP65R‐BU8DA Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 30.6 Height (in): 96.0

Width (in): 15.9 Width (in): 20.7

Depth (in):  10.6 Depth (in):  7.7

Total weight of ice on object:  75 lbs  Total weight of ice on object:  271 lbs 

Weight of object: 82.0 lbs Weight of object: 96.0 lbs

Combined weight of ice and object: 157 lbs Combined weight of ice and object: 367 lbs

4478 B14 RRH 8843 B2/B66A RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 18.1 Height (in): 14.9

Width (in): 13.4 Width (in): 13.2

Depth (in):  8.3 Depth (in):  10.9

Total weight of ice on object:  37 lbs  Total weight of ice on object:  33 lbs 

Weight of object: 60.0 lbs Weight of object: 72.0 lbs

Combined weight of ice and object: 97 lbs Combined weight of ice and object: 105 lbs

4449 B5/B12 RRH RRUS‐32 B30 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 17.9 Height (in): 27.2

Width (in): 13.2 Width (in): 12.1

Depth (in):  9.4 Depth (in):  7.0

Total weight of ice on object:  38 lbs  Total weight of ice on object:  50 lbs 

Weight of object: 73.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 111 lbs Combined weight of ice and object: 110 lbs

DC6‐48‐60‐18 Surge Arrestor 2‐1/2" pipe

Weight of ice based on total radial SF area: Per foot weight of ice:

Depth (in):  31.4 diameter (in): 2.88

Diameter(in): 10.2 Per foot weight of ice on object:  6 plf

Total weight of ice on object:  43 lbs

Weight of object: 33 lbs

Combined weight of ice and object: 76 lbs

PL 11‐1/4x5/8 PL 3‐1/2x5/8

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 11.25 Height (in): 3.5

Width (in): 0.63 Width (in): 0.63

Per foot weight of ice on object:  18 plf Per foot weight of ice on object:  7 plf

3/4" Round Bar 5/8" Round Bar

Per foot weight of ice: Per foot weight of ice:

diameter (in): 0.75 diameter (in): 0.63

Per foot weight of ice on object:  3 plf Per foot weight of ice on object:  3 plf

2" pipe

Per foot weight of ice:

diameter (in): 2.38

Per foot weight of ice on object:  5 plf

ICE WEIGHT CALCULATIONS



 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

Mount Calculations  
(Proposed Conditions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Current Date: 3/1/2022 8:58 PM
Units system: English



 
Current Date: 3/1/2022 8:59 PM
Units system: English



 
Current Date: 3/1/2022 8:59 PM
Units system: English



 
Current Date: 3/1/2022 8:59 PM
Units system: English



 

Current Date: 3/1/2022 9:00 PM
Units system: English

Load data
__________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
__________________________________________________________________________________________________________________________

Condition Description Comb. Category

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No DL
Wo Wind Load (NO ICE) No WIND
W30 WL 30deg No WIND
W60 WL 60deg No WIND
W90 WL 90deg No WIND
W120 WL 120deg No WIND
W150 WL 150deg No WIND
Di Ice Load No LL
WI0 WL ICE 0deg No WIND
WI30 WL ICE 30deg No WIND
WI60 WL ICE 60deg No WIND
WI90 WL ICE 90deg No WIND
WI120 WL ICE 120deg No WIND
WI150 WL ICE 150deg No WIND
WL0 WL 30 mph 0deg No WIND
WL30 WL 30 mph 30deg No WIND
WL60 WL 30 mph 60deg No WIND
WL90 WL 30 mph 90deg No WIND
WL120 WL 30 mph 120deg No WIND
WL150 WL 30 mph 150deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load Right End of Mount No LL
LL3 250 lb Live Load Left End of Mount No LL
LLa1 500 lb Live Load Antenna 1 No LL
LLa2 500 lb Live Load Antenna 2 No LL
LLa3 500 lb Live Load Antenna 3 No LL
LLa4 500 lb Live Load Antenna 4 No LL
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
__________________________________________________________________________________________________________________________
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

-----------------------------------------------------------------------------------------------------------------------------------------------
Wo 2 z -0.011 0.00 0.00 No 0.00 No

3 z -0.011 0.00 0.00 No 0.00 No
4 z -0.009 0.00 0.00 No 0.00 No
5 z -0.009 0.00 0.00 No 0.00 No
6 z -0.009 0.00 0.00 No 0.00 No
7 z -0.009 0.00 0.00 No 0.00 No
8 z -0.002 0.00 0.00 No 0.00 No
9 z -0.002 0.00 0.00 No 0.00 No
10 z -0.002 0.00 0.00 No 0.00 No
11 z -0.002 0.00 0.00 No 0.00 No
12 z -0.003 0.00 0.00 No 0.00 No
13 z -0.003 0.00 0.00 No 0.00 No
14 z -0.003 0.00 0.00 No 0.00 No
15 z -0.003 0.00 0.00 No 0.00 No
16 z -0.009 0.00 0.00 No 0.00 No
17 z -0.004 0.00 0.00 No 0.00 No
18 z -0.004 0.00 0.00 No 0.00 No
19 z -0.004 0.00 0.00 No 0.00 No
20 z -0.004 0.00 0.00 No 0.00 No
23 z -0.004 0.00 0.00 No 0.00 No
24 z -0.004 0.00 0.00 No 0.00 No
25 z -0.004 0.00 0.00 No 0.00 No
26 z -0.004 0.00 0.00 No 0.00 No
27 z -0.004 0.00 0.00 No 0.00 No
28 z -0.004 0.00 0.00 No 0.00 No
38 z -0.011 0.00 0.00 No 0.00 No

W30 2 z -0.011 0.00 0.00 No 0.00 No
3 z -0.011 0.00 0.00 No 0.00 No
4 z -0.009 0.00 0.00 No 0.00 No
5 z -0.009 0.00 0.00 No 0.00 No
6 z -0.009 0.00 0.00 No 0.00 No
7 z -0.009 0.00 0.00 No 0.00 No
8 z -0.002 0.00 0.00 No 0.00 No
9 z -0.002 0.00 0.00 No 0.00 No
10 z -0.002 0.00 0.00 No 0.00 No
11 z -0.002 0.00 0.00 No 0.00 No
12 z -0.003 0.00 0.00 No 0.00 No
13 z -0.003 0.00 0.00 No 0.00 No
14 z -0.003 0.00 0.00 No 0.00 No
15 z -0.003 0.00 0.00 No 0.00 No
16 z -0.009 0.00 0.00 No 0.00 No
17 z -0.004 0.00 0.00 No 0.00 No
18 z -0.004 0.00 0.00 No 0.00 No
19 z -0.004 0.00 0.00 No 0.00 No
20 z -0.004 0.00 0.00 No 0.00 No
23 z -0.004 0.00 0.00 No 0.00 No
24 z -0.004 0.00 0.00 No 0.00 No
25 z -0.004 0.00 0.00 No 0.00 No
26 z -0.004 0.00 0.00 No 0.00 No
27 z -0.004 0.00 0.00 No 0.00 No
28 z -0.004 0.00 0.00 No 0.00 No
38 z -0.011 0.00 0.00 No 0.00 No

W60 2 x -0.011 0.00 0.00 No 0.00 No
3 x -0.011 0.00 0.00 No 0.00 No
4 x -0.009 0.00 0.00 No 0.00 No
5 x -0.009 0.00 0.00 No 0.00 No
6 x -0.009 0.00 0.00 No 0.00 No
7 x -0.009 0.00 0.00 No 0.00 No
8 x -0.002 0.00 0.00 No 0.00 No
9 x -0.002 0.00 0.00 No 0.00 No
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10 x -0.002 0.00 0.00 No 0.00 No
11 x -0.002 0.00 0.00 No 0.00 No
12 x -0.003 0.00 0.00 No 0.00 No
13 x -0.003 0.00 0.00 No 0.00 No
14 x -0.003 0.00 0.00 No 0.00 No
15 x -0.003 0.00 0.00 No 0.00 No
16 x -0.009 0.00 0.00 No 0.00 No
17 x -0.004 0.00 0.00 No 0.00 No
18 x -0.004 0.00 0.00 No 0.00 No
19 x -0.004 0.00 0.00 No 0.00 No
20 x -0.004 0.00 0.00 No 0.00 No
23 x -0.004 0.00 0.00 No 0.00 No
24 x -0.004 0.00 0.00 No 0.00 No
25 x -0.004 0.00 0.00 No 0.00 No
26 x -0.004 0.00 0.00 No 0.00 No
27 x -0.004 0.00 0.00 No 0.00 No
28 x -0.004 0.00 0.00 No 0.00 No
38 x -0.011 0.00 0.00 No 0.00 No
39 x -0.011 0.00 0.00 No 0.00 No
40 x -0.011 0.00 0.00 No 0.00 No
41 x -0.011 0.00 0.00 No 0.00 No

W90 4 x -0.009 0.00 0.00 No 0.00 No
5 x -0.009 0.00 0.00 No 0.00 No
6 x -0.009 0.00 0.00 No 0.00 No
7 x -0.009 0.00 0.00 No 0.00 No
8 x -0.002 0.00 0.00 No 0.00 No
9 x -0.002 0.00 0.00 No 0.00 No
10 x -0.002 0.00 0.00 No 0.00 No
11 x -0.002 0.00 0.00 No 0.00 No
12 x -0.003 0.00 0.00 No 0.00 No
13 x -0.003 0.00 0.00 No 0.00 No
14 x -0.003 0.00 0.00 No 0.00 No
15 x -0.003 0.00 0.00 No 0.00 No
16 x -0.009 0.00 0.00 No 0.00 No
17 x -0.004 0.00 0.00 No 0.00 No
18 x -0.004 0.00 0.00 No 0.00 No
19 x -0.004 0.00 0.00 No 0.00 No
20 x -0.004 0.00 0.00 No 0.00 No
23 x -0.004 0.00 0.00 No 0.00 No
24 x -0.004 0.00 0.00 No 0.00 No
25 x -0.004 0.00 0.00 No 0.00 No
26 x -0.004 0.00 0.00 No 0.00 No
27 x -0.004 0.00 0.00 No 0.00 No
28 x -0.004 0.00 0.00 No 0.00 No
38 x -0.011 0.00 0.00 No 0.00 No
39 x -0.011 0.00 0.00 No 0.00 No
40 x -0.011 0.00 0.00 No 0.00 No
41 x -0.011 0.00 0.00 No 0.00 No

W120 2 x -0.011 0.00 0.00 No 0.00 No
3 x -0.011 0.00 0.00 No 0.00 No
4 x -0.009 0.00 0.00 No 0.00 No
5 x -0.009 0.00 0.00 No 0.00 No
6 x -0.009 0.00 0.00 No 0.00 No
7 x -0.009 0.00 0.00 No 0.00 No
8 x -0.002 0.00 0.00 No 0.00 No
9 x -0.002 0.00 0.00 No 0.00 No
10 x -0.002 0.00 0.00 No 0.00 No
11 x -0.002 0.00 0.00 No 0.00 No
12 x -0.003 0.00 0.00 No 0.00 No
13 x -0.003 0.00 0.00 No 0.00 No
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14 x -0.003 0.00 0.00 No 0.00 No
15 x -0.003 0.00 0.00 No 0.00 No
16 x -0.009 0.00 0.00 No 0.00 No
17 x -0.004 0.00 0.00 No 0.00 No
18 x -0.004 0.00 0.00 No 0.00 No
19 x -0.004 0.00 0.00 No 0.00 No
20 x -0.004 0.00 0.00 No 0.00 No
23 x -0.004 0.00 0.00 No 0.00 No
24 x -0.004 0.00 0.00 No 0.00 No
25 x -0.004 0.00 0.00 No 0.00 No
26 x -0.004 0.00 0.00 No 0.00 No
27 x -0.004 0.00 0.00 No 0.00 No
28 x -0.004 0.00 0.00 No 0.00 No
38 x -0.011 0.00 0.00 No 0.00 No
39 x -0.011 0.00 0.00 No 0.00 No
40 x -0.011 0.00 0.00 No 0.00 No
41 x -0.011 0.00 0.00 No 0.00 No

W150 2 z 0.011 0.00 0.00 No 0.00 No
3 z 0.011 0.00 0.00 No 0.00 No
4 z 0.009 0.00 0.00 No 0.00 No
5 z 0.009 0.00 0.00 No 0.00 No
6 z 0.009 0.00 0.00 No 0.00 No
7 z 0.009 0.00 0.00 No 0.00 No
8 z 0.002 0.00 0.00 No 0.00 No
9 z 0.002 0.00 0.00 No 0.00 No
10 z 0.002 0.00 0.00 No 0.00 No
11 z 0.002 0.00 0.00 No 0.00 No
12 z 0.003 0.00 0.00 No 0.00 No
13 z 0.003 0.00 0.00 No 0.00 No
14 z 0.003 0.00 0.00 No 0.00 No
15 z 0.003 0.00 0.00 No 0.00 No
16 z 0.009 0.00 0.00 No 0.00 No
17 z 0.004 0.00 0.00 No 0.00 No
18 z 0.004 0.00 0.00 No 0.00 No
19 z 0.004 0.00 0.00 No 0.00 No
20 z 0.004 0.00 0.00 No 0.00 No
23 z 0.004 0.00 0.00 No 0.00 No
24 z 0.004 0.00 0.00 No 0.00 No
25 z 0.004 0.00 0.00 No 0.00 No
26 z 0.004 0.00 0.00 No 0.00 No
27 z 0.004 0.00 0.00 No 0.00 No
28 z 0.004 0.00 0.00 No 0.00 No
38 z 0.011 0.00 0.00 No 0.00 No
39 z 0.011 0.00 0.00 No 0.00 No
40 z 0.011 0.00 0.00 No 0.00 No
41 z 0.011 0.00 0.00 No 0.00 No

Di 2 y -0.006 0.00 0.00 No 0.00 No
3 y -0.006 0.00 0.00 No 0.00 No
4 y -0.005 0.00 0.00 No 0.00 No
5 y -0.005 0.00 0.00 No 0.00 No
6 y -0.005 0.00 0.00 No 0.00 No
7 y -0.005 0.00 0.00 No 0.00 No
8 y -0.003 0.00 0.00 No 0.00 No
9 y -0.003 0.00 0.00 No 0.00 No
10 y -0.003 0.00 0.00 No 0.00 No
11 y -0.003 0.00 0.00 No 0.00 No
12 y -0.003 0.00 0.00 No 0.00 No
13 y -0.003 0.00 0.00 No 0.00 No
14 y -0.003 0.00 0.00 No 0.00 No
15 y -0.003 0.00 0.00 No 0.00 No
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16 y -0.005 0.00 0.00 No 0.00 No
17 y -0.007 0.00 0.00 No 0.00 No
18 y -0.007 0.00 0.00 No 0.00 No
19 y -0.007 0.00 0.00 No 0.00 No
20 y -0.007 0.00 0.00 No 0.00 No
23 y -0.007 0.00 0.00 No 0.00 No
24 y -0.007 0.00 0.00 No 0.00 No
25 y -0.007 0.00 0.00 No 0.00 No
26 y -0.007 0.00 0.00 No 0.00 No
27 y -0.018 0.00 0.00 No 0.00 No
28 y -0.018 0.00 0.00 No 0.00 No
38 y -0.006 0.00 0.00 No 0.00 No
39 y -0.006 0.00 0.00 No 0.00 No
40 y -0.006 0.00 0.00 No 0.00 No
41 y -0.006 0.00 0.00 No 0.00 No

-----------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

---------------------------------------------------------------------------------------------------------
D 39 y -0.075 1.50 No

y -0.075 8.50 No
y -0.06 5.00 No
y -0.072 5.00 No

40 y -0.033 2.25 No
y -0.033 4.00 No
y -0.041 6.00 No
y -0.041 7.75 No

41 y -0.048 1.50 No
y -0.048 8.50 No
y -0.073 5.00 No
y -0.06 5.00 No

Wo 39 z -0.366 1.50 No
z -0.366 8.50 No
z -0.026 5.00 No
z -0.027 5.00 No

40 z -0.081 2.25 No
z -0.081 4.00 No
z -0.079 6.00 No
z -0.079 7.75 No

41 z -0.347 1.50 No
z -0.347 8.50 No
z -0.029 5.00 No
z -0.037 5.00 No

W30 39 3 -0.321 1.50 No
3 -0.321 8.50 No
3 -0.039 5.00 No

40 3 -0.071 2.25 No
3 -0.071 4.00 No
3 -0.073 6.00 No
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3 -0.073 7.75 No
41 3 -0.30 1.50 No

3 -0.30 8.50 No
3 -0.054 5.00 No

W60 39 3 -0.232 1.50 No
3 -0.232 8.50 No
3 -0.065 5.00 No

40 3 -0.05 2.25 No
3 -0.05 4.00 No
3 -0.06 6.00 No
3 -0.06 7.75 No

41 3 -0.206 1.50 No
3 -0.206 8.50 No
3 -0.089 5.00 No

W90 39 x -0.187 1.50 No
x -0.187 8.50 No
x -0.078 5.00 No

40 x -0.039 2.25 No
x -0.039 4.00 No
x -0.054 6.00 No
x -0.054 7.75 No

41 x -0.158 1.50 No
x -0.158 8.50 No
x -0.106 5.00 No

W120 39 2 -0.232 1.50 No
2 -0.232 8.50 No
2 -0.065 5.00 No

40 2 -0.05 2.25 No
2 -0.05 4.00 No
2 -0.06 6.00 No
2 -0.06 7.75 No

41 2 -0.206 1.50 No
2 -0.206 8.50 No
2 -0.089 5.00 No

W150 39 2 -0.321 1.50 No
2 -0.321 8.50 No
2 -0.039 5.00 No

40 2 -0.071 2.25 No
2 -0.071 4.00 No
2 -0.073 6.00 No
2 -0.073 7.75 No

41 2 -0.30 1.50 No
2 -0.30 8.50 No
2 -0.054 5.00 No

Di 39 y -0.147 1.50 No
y -0.147 8.50 No
y -0.037 5.00 No
y -0.033 5.00 No

40 y -0.036 2.25 No
y -0.036 4.00 No
y -0.038 6.00 No
y -0.038 7.75 No

41 y -0.136 1.50 No
y -0.136 8.50 No
y -0.038 5.00 No
y -0.05 5.00 No

WI0 39 z -0.067 1.50 No
z -0.067 8.50 No
z -0.007 5.00 No
z -0.007 5.00 No

Page6



40 z -0.016 2.25 No
z -0.016 4.00 No
z -0.016 6.00 No
z -0.016 7.75 No

41 z -0.064 1.50 No
z -0.064 8.50 No
z -0.008 5.00 No
z -0.011 5.00 No

WI30 39 3 -0.059 1.50 No
3 -0.059 8.50 No
3 -0.009 5.00 No

40 3 -0.015 2.25 No
3 -0.015 4.00 No
3 -0.015 6.00 No
3 -0.015 7.75 No

41 3 -0.055 1.50 No
3 -0.055 8.50 No
3 -0.013 5.00 No

WI60 39 3 -0.044 1.50 No
3 -0.044 8.50 No
3 -0.014 5.00 No

40 3 -0.011 2.25 No
3 -0.011 4.00 No
3 -0.013 6.00 No
3 -0.013 7.75 No

41 3 -0.04 1.50 No
3 -0.04 8.50 No
3 -0.019 5.00 No

WI90 39 x -0.037 1.50 No
x -0.037 8.50 No
x -0.017 5.00 No

40 x -0.009 2.25 No
x -0.009 4.00 No
x -0.012 6.00 No
x -0.012 7.75 No

41 x -0.032 1.50 No
x -0.032 8.50 No
x -0.022 5.00 No

WI120 39 2 -0.044 1.50 No
2 -0.044 8.50 No
2 -0.014 5.00 No

40 2 -0.011 2.25 No
2 -0.011 4.00 No
2 -0.013 6.00 No
2 -0.013 7.75 No

41 2 -0.04 1.50 No
2 -0.04 8.50 No
2 -0.019 5.00 No

WI150 39 2 -0.059 1.50 No
2 -0.059 8.50 No
2 -0.009 5.00 No

40 2 -0.015 2.25 No
2 -0.015 4.00 No
2 -0.015 6.00 No
2 -0.015 7.75 No

41 2 -0.055 1.50 No
2 -0.055 8.50 No
2 -0.013 5.00 No

WL0 39 z -0.022 1.50 No
z -0.022 8.50 No
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z -0.001 5.00 No
z -0.002 5.00 No

40 z -0.005 2.25 No
z -0.005 4.00 No
z -0.005 6.00 No
z -0.005 7.75 No

41 z -0.02 1.50 No
z -0.02 8.50 No
z -0.002 5.00 No
z -0.002 5.00 No

WL30 39 3 -0.019 1.50 No
3 -0.019 8.50 No
3 -0.002 5.00 No

40 3 -0.005 2.25 No
3 -0.005 4.00 No
3 -0.005 6.00 No
3 -0.005 7.75 No

41 3 -0.018 1.50 No
3 -0.018 8.50 No
3 -0.003 5.00 No

WL60 39 3 -0.014 1.50 No
3 -0.014 8.50 No
3 -0.004 5.00 No

40 3 -0.003 2.25 No
3 -0.003 4.00 No
3 -0.004 6.00 No
3 -0.004 7.75 No

41 3 -0.012 1.50 No
3 -0.012 8.50 No
3 -0.005 5.00 No

WL90 39 x -0.011 1.50 No
x -0.011 8.50 No
x -0.005 5.00 No

40 x -0.003 2.25 No
x -0.003 4.00 No
x -0.004 6.00 No
x -0.004 7.75 No

41 x -0.01 1.50 No
x -0.01 8.50 No
x -0.006 5.00 No

WL120 39 2 -0.014 1.50 No
2 -0.014 8.50 No
2 -0.004 5.00 No

40 2 -0.003 2.25 No
2 -0.003 4.00 No
2 -0.004 6.00 No
2 -0.004 7.75 No

41 2 -0.012 1.50 No
2 -0.012 8.50 No
2 -0.005 5.00 No

WL150 39 2 -0.019 1.50 No
2 -0.019 8.50 No
2 -0.002 5.00 No

40 2 -0.005 2.25 No
2 -0.005 4.00 No
2 -0.005 6.00 No
2 -0.005 7.75 No

41 2 -0.018 1.50 No
2 -0.018 8.50 No
2 -0.003 5.00 No
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LL1 2 y -0.25 50.00 Yes
LL2 2 y -0.25 100.00 Yes
LL3 2 y -0.25 0.00 Yes
LLa1 38 y -0.50 50.00 Yes
LLa2 39 y -0.50 50.00 Yes
LLa3 40 y -0.50 50.00 Yes
LLa4 41 y -0.50 50.00 Yes
---------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
__________________________________________________________________________________________________________________________

               Self weight multiplier            
Condition Description Comb. MultX MultY MultZ

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No 0.00 -1.00 0.00
Wo Wind Load (NO ICE) No 0.00 0.00 0.00
W30 WL 30deg No 0.00 0.00 0.00
W60 WL 60deg No 0.00 0.00 0.00
W90 WL 90deg No 0.00 0.00 0.00
W120 WL 120deg No 0.00 0.00 0.00
W150 WL 150deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
WI0 WL ICE 0deg No 0.00 0.00 0.00
WI30 WL ICE 30deg No 0.00 0.00 0.00
WI60 WL ICE 60deg No 0.00 0.00 0.00
WI90 WL ICE 90deg No 0.00 0.00 0.00
WI120 WL ICE 120deg No 0.00 0.00 0.00
WI150 WL ICE 150deg No 0.00 0.00 0.00
WL0 WL 30 mph 0deg No 0.00 0.00 0.00
WL30 WL 30 mph 30deg No 0.00 0.00 0.00
WL60 WL 30 mph 60deg No 0.00 0.00 0.00
WL90 WL 30 mph 90deg No 0.00 0.00 0.00
WL120 WL 30 mph 120deg No 0.00 0.00 0.00
WL150 WL 30 mph 150deg No 0.00 0.00 0.00
LL1 250 lb Live Load Center of Mount No 0.00 0.00 0.00
LL2 250 lb Live Load Right End of Mount No 0.00 0.00 0.00
LL3 250 lb Live Load Left End of Mount No 0.00 0.00 0.00
LLa1 500 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 500 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 500 lb Live Load Antenna 3 No 0.00 0.00 0.00
LLa4 500 lb Live Load Antenna 4 No 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

---------------------------------------------------------------------------
D 0.00 0.00 0.00
Wo 0.00 0.00 0.00
W30 0.00 0.00 0.00
W60 0.00 0.00 0.00
W90 0.00 0.00 0.00
W120 0.00 0.00 0.00
W150 0.00 0.00 0.00
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Di 0.00 0.00 0.00
WI0 0.00 0.00 0.00
WI30 0.00 0.00 0.00
WI60 0.00 0.00 0.00
WI90 0.00 0.00 0.00
WI120 0.00 0.00 0.00
WI150 0.00 0.00 0.00
WL0 0.00 0.00 0.00
WL30 0.00 0.00 0.00
WL60 0.00 0.00 0.00
WL90 0.00 0.00 0.00
WL120 0.00 0.00 0.00
WL150 0.00 0.00 0.00
LL1 0.00 0.00 0.00
LL2 0.00 0.00 0.00
LL3 0.00 0.00 0.00
LLa1 0.00 0.00 0.00
LLa2 0.00 0.00 0.00
LLa3 0.00 0.00 0.00
LLa4 0.00 0.00 0.00
---------------------------------------------------------------------------
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Current Date: 3/1/2022 9:01 PM
Units system: English

Steel Code Check
__________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1
LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
LC54=1.2D+WL60+1.6LLa2
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LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2
LC64=1.2D+WL0+1.6LLa3
LC65=1.2D+WL30+1.6LLa3
LC66=1.2D+WL60+1.6LLa3
LC67=1.2D+WL90+1.6LLa3
LC68=1.2D+WL120+1.6LLa3
LC69=1.2D+WL150+1.6LLa3
LC70=1.2D-WL0+1.6LLa3
LC71=1.2D-WL30+1.6LLa3
LC72=1.2D-WL60+1.6LLa3
LC73=1.2D-WL90+1.6LLa3
LC74=1.2D-WL120+1.6LLa3
LC75=1.2D-WL150+1.6LLa3
LC76=1.2D+WL0+1.6LLa4
LC77=1.2D+WL30+1.6LLa4
LC78=1.2D+WL60+1.6LLa4
LC79=1.2D+WL90+1.6LLa4
LC80=1.2D+WL120+1.6LLa4
LC81=1.2D+WL150+1.6LLa4
LC82=1.2D-WL0+1.6LLa4
LC83=1.2D-WL30+1.6LLa4
LC84=1.2D-WL60+1.6LLa4
LC85=1.2D-WL90+1.6LLa4
LC86=1.2D-WL120+1.6LLa4
LC87=1.2D-WL150+1.6LLa4

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PIPE 2-1_2x0.203 2 LC6 at 32.81% 0.66 OK
3 LC12 at 32.14% 0.61 OK
38 LC47 at 33.33% 0.31 OK
39 LC47 at 33.33% 0.30 OK
40 LC3 at 33.33% 0.19 OK
41 LC77 at 33.33% 0.46 OK

-----------------------------------------------------------------------------------------------
PIPE 2x0.154 4 LC81 at 93.75% 0.41 OK

5 LC87 at 93.75% 0.30 OK
6 LC40 at 93.75% 0.25 OK
7 LC45 at 93.75% 0.34 OK
16 LC3 at 0.00% 0.06 OK

-----------------------------------------------------------------------------------------------
PL 11-1/4x5/8 27 LC30 at 100.00% 0.50 OK

28 LC31 at 100.00% 0.31 OK
-----------------------------------------------------------------------------------------------

PL 3-1/2x5/8 17 LC77 at 100.00% 0.42 OK
18 LC41 at 100.00% 0.37 OK
19 LC45 at 100.00% 0.43 OK
20 LC83 at 100.00% 0.51 OK
23 LC81 at 100.00% 0.61 OK
24 LC41 at 0.00% 0.53 OK
25 LC87 at 100.00% 0.63 OK
26 LC41 at 0.00% 0.54 OK

-----------------------------------------------------------------------------------------------
RndBar 3_4 12 LC49 at 100.00% 0.28 OK

13 LC41 at 0.00% 0.30 With warnings
14 LC87 at 0.00% 0.37 OK
15 LC87 at 100.00% 0.37 With warnings
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-----------------------------------------------------------------------------------------------
RndBar 5_8 8 LC87 at 87.50% 0.64 OK

9 LC83 at 87.50% 0.66 OK
10 LC41 at 87.50% 0.54 OK
11 LC40 at 87.50% 0.55 OK

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 3/1/2022 9:01 PM
Units system: English

Geometry data
__________________________________________________________________________________________________________________________
GLOSSARY

Cb22, Cb33 : Moment gradient coefficients
Cm22, Cm33 : Coefficients applied to bending term in interaction formula
d0 : Tapered member section depth at J end of member
DJX : Rigid end offset distance measured from J node in axis X
DJY : Rigid end offset distance measured from J node in axis Y
DJZ : Rigid end offset distance measured from J node in axis Z
DKX : Rigid end offset distance measured from K node in axis X
DKY : Rigid end offset distance measured from K node in axis Y
DKZ : Rigid end offset distance measured from K node in axis Z
dL : Tapered member section depth at K end of member
Ig factor : Inertia reduction factor (Effective Inertia/Gross Inertia) for reinforced concrete members
K22 : Effective length factor about axis 2
K33 : Effective length factor about axis 3
L22 : Member length for calculation of axial capacity
L33 : Member length for calculation of axial capacity
LB pos : Lateral unbraced length of the compression flange in the positive side of local axis 2
LB neg : Lateral unbraced length of the compression flange in the negative side of local axis 2
RX : Rotation about X
RY : Rotation about Y
RZ : Rotation about Z
TO : 1 = Tension only member     0 = Normal member
TX : Translation in X
TY : Translation in Y
TZ : Translation in Z

Nodes
__________________________________________________________________________________________________________________________

Node X Y Z Rigid Floor
[ft] [ft] [ft]

--------------------------------------------------------------------------------------------------------------------
142 0.00 0.00 0.1833 0
143 -0.6362 0.00 0.6617 0
144 0.00 -3.3333 0.1833 0
145 -0.6362 -3.3333 0.6617 0
146 0.6362 -3.3333 0.6617 0
147 0.6362 0.00 0.6617 0
158 -7.25 0.00 2.8133 0
159 7.25 0.00 2.8133 0
160 -7.25 -3.3333 2.8133 0
161 7.25 -3.3333 2.8133 0
162 -2.4126 0.00 2.4208 0
163 -2.4126 -3.3333 2.4208 0
164 2.4126 -3.3333 2.4208 0
165 2.4126 0.00 2.4208 0
166 -2.2835 0.00 2.2929 0
167 -2.2835 -3.3333 2.2929 0
168 -0.7653 0.00 0.7895 0
169 -0.7653 -3.3333 0.7895 0
170 0.7653 0.00 0.7895 0
171 0.7653 -3.3333 0.7895 0
172 2.2835 0.00 2.2929 0
173 2.2835 -3.3333 2.2929 0
174 -4.50 0.00 2.8133 0
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175 -4.00 0.00 -2.3167 0
184 -2.4792 0.00 2.8133 0
185 2.4792 0.00 2.8133 0
186 2.4792 -3.3333 2.8133 0
187 -2.4792 -3.3333 2.8133 0
208 0.00 0.00 0.6617 0
209 0.00 -3.3333 0.6617 0
231 7.00 3.3333 3.0133 0
232 7.00 -6.6667 3.0133 0
233 3.50 3.3333 3.0133 0
234 3.50 -6.6667 3.0133 0
235 -2.00 3.3333 3.0133 0
236 -2.00 -6.6667 3.0133 0
237 -7.00 3.3333 3.0133 0
238 -7.00 -6.6667 3.0133 0
--------------------------------------------------------------------------------------------------------------------

Restraints
__________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

-----------------------------------------------------------------------------------------------
142 1 1 1 1 0 1
144 1 1 1 1 0 1
175 1 1 1 0 0 0
-----------------------------------------------------------------------------------------------

Members
__________________________________________________________________________________________________________________________

Member NJ NK Description Section Material d0 dL Ig factor
[in] [in]

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 158 159 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
3 160 161 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
4 162 143 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
5 163 145 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
6 164 146 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
7 165 147 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
8 166 167 RndBar 5_8 A36 0.00 0.00 0.00
9 168 169 RndBar 5_8 A36 0.00 0.00 0.00
10 170 171 RndBar 5_8 A36 0.00 0.00 0.00
11 172 173 RndBar 5_8 A36 0.00 0.00 0.00
12 170 173 RndBar 3_4 A36 0.00 0.00 0.00
13 171 172 RndBar 3_4 A36 0.00 0.00 0.00
14 167 168 RndBar 3_4 A36 0.00 0.00 0.00
15 166 169 RndBar 3_4 A36 0.00 0.00 0.00
16 174 175 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
17 162 184 PL 3-1/2x5/8 A36 0.00 0.00 0.00
18 165 185 PL 3-1/2x5/8 A36 0.00 0.00 0.00
19 164 186 PL 3-1/2x5/8 A36 0.00 0.00 0.00
20 163 187 PL 3-1/2x5/8 A36 0.00 0.00 0.00
23 143 208 PL 3-1/2x5/8 A36 0.00 0.00 0.00
24 208 147 PL 3-1/2x5/8 A36 0.00 0.00 0.00
25 145 209 PL 3-1/2x5/8 A36 0.00 0.00 0.00
26 209 146 PL 3-1/2x5/8 A36 0.00 0.00 0.00
27 208 142 PL 11-1/4x5/8 A36 11.25 4.00 0.00
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28 209 144 PL 11-1/4x5/8 A36 11.25 4.00 0.00
38 231 232 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
39 233 234 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
40 235 236 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
41 237 238 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
__________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

--------------------------------------------------------------------------------------------------------------------
8 0.00 2 0.00 0.00 1.00
9 0.00 2 0.00 0.00 1.00
10 0.00 2 0.00 0.00 1.00
11 0.00 2 0.00 0.00 1.00
17 90.00 0 0.00 0.00 0.00
18 90.00 0 0.00 0.00 0.00
19 90.00 0 0.00 0.00 0.00
20 90.00 0 0.00 0.00 0.00
23 90.00 0 0.00 0.00 0.00
24 90.00 0 0.00 0.00 0.00
25 90.00 0 0.00 0.00 0.00
26 90.00 0 0.00 0.00 0.00
27 90.00 0 0.00 0.00 0.00
28 90.00 0 0.00 0.00 0.00
38 315.00 0 0.00 0.00 0.00
39 315.00 0 0.00 0.00 0.00
40 315.00 0 0.00 0.00 0.00
41 315.00 0 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------

Rigid end offsets
__________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------
12 0.00 -3.50 0.00 0.00 3.50 0.00
13 0.00 3.50 0.00 0.00 -3.50 0.00
14 0.00 3.50 0.00 0.00 -3.50 0.00
15 0.00 -3.50 0.00 0.00 3.50 0.00
27 0.00 -0.625 0.00 0.00 -0.625 0.00
28 0.00 -0.625 0.00 0.00 -0.625 0.00
----------------------------------------------------------------------------------------------------------------------------------------

Hinges
__________________________________________________________________________________________________________________________
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                       Node-J                                             Node-K                       
Member M33 M22 V3 V2 M33 M22 V3 V2 TOR AXL Axial rigidity

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 0 0 0 0 0 0 0 0 0 0 Tension only
15 0 0 0 0 0 0 0 0 0 0 Tension only
16 1 1 0 0 0 0 0 0 0 0 Full
17 1 1 0 0 0 0 0 0 0 0 Full
18 1 1 0 0 0 0 0 0 0 0 Full
19 1 1 0 0 0 0 0 0 0 0 Full
20 1 1 0 0 0 0 0 0 0 0 Full
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Units system: English



 

Current Date: 3/1/2022 9:03 PM
Units system: English

Analysis result

Reactions
__________________________________________________________________________________________________________________________

Direction of positive forces and moments

                               Forces [Kip]                                                      Moments [Kip*ft]                        
Node FX FY FZ MX MY MZ
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  LC1=1.2D+Wo
142 0.35960 0.78476 -0.31207 -0.24061 0.00000 -0.00143
144 -0.30485 0.61253 2.17369 -0.25267 0.00000 -0.01902
175 -0.05475 0.00926 0.57644 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.40655 2.43806 -0.49327 0.00000 -0.02045

Condition  LC2=1.2D+W30
142 1.00649 0.77814 -1.15446 -0.22487 0.00000 0.04604
144 0.24318 0.61984 1.82496 -0.24511 0.00000 0.01934
175 -0.10204 0.00858 1.05020 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.14763 1.40655 1.72069 -0.46998 0.00000 0.06538

Condition  LC3=1.2D+W60
142 1.21964 0.76569 -1.83154 -0.20305 0.00000 0.06747
144 0.39266 0.63262 1.42117 -0.24433 0.00000 0.03857
175 -0.10453 0.00824 1.29425 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.50776 1.40655 0.88388 -0.44738 0.00000 0.10603

Condition  LC4=1.2D+W90
142 1.26865 0.76896 -2.03766 -0.19993 0.00000 0.05125
144 0.49791 0.62903 0.97518 -0.23094 0.00000 0.02619
175 -0.08268 0.00856 1.06247 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.68388 1.40655 0.00000 -0.43087 0.00000 0.07743

Condition  LC5=1.2D+W120
142 1.12160 0.77628 -2.00603 -0.20236 0.00000 0.01193
144 0.42254 0.62097 0.52792 -0.21556 0.00000 -0.00577
175 -0.03638 0.00929 0.59423 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.50776 1.40655 -0.88388 -0.41793 0.00000 0.00616
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Condition  LC6=1.2D+W150
142 0.91179 0.77454 -2.34400 -0.19126 0.00000 -0.00760
144 0.26981 0.62223 -0.04160 -0.20436 0.00000 -0.02395
175 -0.03396 0.00978 0.33491 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.14763 1.40655 -2.05069 -0.39562 0.00000 -0.03155

Condition  LC7=1.2D-Wo
142 0.20214 0.78667 -1.61812 -0.20662 0.00000 -0.08825
144 -0.26043 0.60800 -0.23380 -0.19396 0.00000 -0.08861
175 0.05830 0.01188 -0.58614 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.40655 -2.43806 -0.40058 0.00000 -0.17686

Condition  LC8=1.2D-W30
142 -0.44174 0.79257 -0.78169 -0.22168 0.00000 -0.13526
144 -0.80887 0.60065 0.11561 -0.20161 0.00000 -0.12668
175 0.10298 0.01333 -1.05462 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.14763 1.40655 -1.72069 -0.42329 0.00000 -0.26194

Condition  LC9=1.2D-W60
142 -0.65182 0.80428 -0.11070 -0.24270 0.00000 -0.15636
144 -0.95782 0.58820 0.52013 -0.20256 0.00000 -0.14581
175 0.10187 0.01408 -1.29332 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.50776 1.40655 -0.88388 -0.44527 0.00000 -0.30218

Condition  LC10=1.2D-W90
142 -0.69904 0.80136 0.09430 -0.24588 0.00000 -0.14042
144 -1.06322 0.59183 0.96643 -0.21594 0.00000 -0.13379
175 0.07838 0.01336 -1.06073 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.68388 1.40655 0.00000 -0.46182 0.00000 -0.27421

Condition  LC11=1.2D-W120
142 -0.55321 0.79476 0.06428 -0.24402 0.00000 -0.10130
144 -0.98794 0.59981 1.41331 -0.23128 0.00000 -0.10196
175 0.03339 0.01198 -0.59371 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.50776 1.40655 0.88388 -0.47530 0.00000 -0.20326

Condition  LC12=1.2D-W150
142 -0.34518 0.79672 0.41081 -0.25537 0.00000 -0.08251
144 -0.83504 0.59850 1.98269 -0.24228 0.00000 -0.08429
175 0.03258 0.01133 -0.34280 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.14763 1.40655 2.05069 -0.49765 0.00000 -0.16680

Condition  LC13=0.9D+Wo
142 0.28933 0.58776 -0.06875 -0.18458 0.00000 0.01002
144 -0.23461 0.46018 1.93047 -0.19675 0.00000 -0.00536
175 -0.05472 0.00697 0.57633 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.05491 2.43806 -0.38133 0.00000 0.00466
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Condition  LC14=0.9D+W30
142 0.93558 0.58086 -0.91116 -0.16881 0.00000 0.05712
144 0.31402 0.46750 1.58203 -0.18920 0.00000 0.03267
175 -0.10196 0.00656 1.04982 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.14763 1.05491 1.72069 -0.35801 0.00000 0.08979

Condition  LC15=0.9D+W60
142 1.14810 0.56832 -1.58835 -0.14700 0.00000 0.07836
144 0.46410 0.48024 1.17850 -0.18844 0.00000 0.05178
175 -0.10443 0.00635 1.29373 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.50776 1.05491 0.88388 -0.33544 0.00000 0.13014

Condition  LC16=0.9D+W90
142 1.19703 0.57170 -1.79486 -0.14392 0.00000 0.06201
144 0.56945 0.47666 0.73280 -0.17508 0.00000 0.03930
175 -0.08260 0.00655 1.06207 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.68388 1.05491 0.00000 -0.31900 0.00000 0.10131

Condition  LC17=0.9D+W120
142 1.05010 0.57927 -1.76374 -0.14641 0.00000 0.02267
144 0.49401 0.46863 0.28578 -0.15974 0.00000 0.00733
175 -0.03634 0.00701 0.59407 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.50776 1.05491 -0.88388 -0.30615 0.00000 0.03000

Condition  LC18=0.9D+W150
142 0.84014 0.57771 -2.10213 -0.13537 0.00000 0.00308
144 0.34144 0.46984 -0.28343 -0.14858 0.00000 -0.01092
175 -0.03395 0.00736 0.33486 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.14763 1.05491 -2.05069 -0.28394 0.00000 -0.00783

Condition  LC19=0.9D-Wo
142 0.13107 0.59035 -1.37679 -0.15081 0.00000 -0.07731
144 -0.18931 0.45563 -0.47558 -0.13822 0.00000 -0.07534
175 0.05823 0.00893 -0.58569 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.05491 -2.43806 -0.28903 0.00000 -0.15265

Condition  LC20=0.9D-W30
142 -0.51216 0.59656 -0.54034 -0.16595 0.00000 -0.12390
144 -0.73835 0.44824 -0.12647 -0.14586 0.00000 -0.11307
175 0.10287 0.01012 -1.05388 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.14763 1.05491 -1.72069 -0.31181 0.00000 -0.23697

Condition  LC21=0.9D-W60
142 -0.72160 0.60837 0.13076 -0.18697 0.00000 -0.14481
144 -0.88791 0.43581 0.27780 -0.14680 0.00000 -0.13208
175 0.10174 0.01073 -1.29244 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.50776 1.05491 -0.88388 -0.33378 0.00000 -0.27689
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Condition  LC22=0.9D-W90
142 -0.76876 0.60529 0.33613 -0.19006 0.00000 -0.12879
144 -0.99340 0.43948 0.72383 -0.16014 0.00000 -0.11997
175 0.07827 0.01014 -1.05996 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.68388 1.05491 0.00000 -0.35020 0.00000 -0.24876

Condition  LC23=0.9D-W120
142 -0.62304 0.59844 0.30662 -0.18813 0.00000 -0.08965
144 -0.91804 0.44744 1.17046 -0.17544 0.00000 -0.08814
175 0.03332 0.00903 -0.59320 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.50776 1.05491 0.88388 -0.36357 0.00000 -0.17779

Condition  LC24=0.9D-W150
142 -0.41485 0.60022 0.65357 -0.19942 0.00000 -0.07080
144 -0.76532 0.44617 1.73952 -0.18641 0.00000 -0.07040
175 0.03253 0.00852 -0.34240 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.14763 1.05491 2.05069 -0.38583 0.00000 -0.14119

Condition  LC25=1.2D+Di+WI0
142 0.73836 1.45159 -1.75629 -0.41146 0.00000 -0.10241
144 -0.72382 1.12590 1.96614 -0.41593 0.00000 -0.12758
175 -0.01454 0.02266 0.14915 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.60014 0.35900 -0.82739 0.00000 -0.23000

Condition  LC26=1.2D+Di+WI30
142 0.86172 1.45070 -1.91251 -0.40862 0.00000 -0.09361
144 -0.61956 1.12716 1.89712 -0.41442 0.00000 -0.12045
175 -0.02296 0.02228 0.23460 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.21920 2.60014 0.21920 -0.82304 0.00000 -0.21406

Condition  LC27=1.2D+Di+WI60
142 0.83193 1.45102 -1.88935 -0.40905 0.00000 -0.09724
144 -0.63744 1.12663 1.87718 -0.41367 0.00000 -0.12327
175 -0.01842 0.02249 0.18825 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.17607 2.60014 0.17607 -0.82272 0.00000 -0.22052

Condition  LC28=1.2D+Di+WI90
142 0.84593 1.45155 -1.93289 -0.40834 0.00000 -0.10006
144 -0.61273 1.12591 1.78812 -0.41101 0.00000 -0.12538
175 -0.01419 0.02269 0.14477 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.21900 2.60014 0.00000 -0.81935 0.00000 -0.22544

Condition  LC29=1.2D+Di+WI120
142 0.81154 1.45288 -1.91867 -0.40888 0.00000 -0.10852
144 -0.63117 1.12412 1.69886 -0.40788 0.00000 -0.13225
175 -0.00429 0.02314 0.04374 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.17607 2.60014 -0.17607 -0.81675 0.00000 -0.24077

Page4



Condition  LC30=1.2D+Di+WI150
142 0.83663 1.45271 -1.95349 -0.40830 0.00000 -0.10719
144 -0.61201 1.12435 1.67914 -0.40730 0.00000 -0.13128
175 -0.00542 0.02309 0.05514 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.21920 2.60014 -0.21920 -0.81560 0.00000 -0.23847

Condition  LC31=1.2D+Di-WI0
142 0.69611 1.45505 -1.81491 -0.41113 0.00000 -0.12528
144 -0.71113 1.12104 1.60904 -0.40421 0.00000 -0.14581
175 0.01502 0.02406 -0.15312 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.60014 -0.35900 -0.81534 0.00000 -0.27109

Condition  LC32=1.2D+Di-WI30
142 0.57290 1.45590 -1.65880 -0.41394 0.00000 -0.13409
144 -0.81540 1.11978 1.67810 -0.40572 0.00000 -0.15294
175 0.02330 0.02447 -0.23850 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.21920 2.60014 -0.21920 -0.81966 0.00000 -0.28703

Condition  LC33=1.2D+Di-WI60
142 0.60268 1.45559 -1.68196 -0.41352 0.00000 -0.13046
144 -0.79752 1.12031 1.69803 -0.40647 0.00000 -0.15012
175 0.01877 0.02425 -0.19214 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.17607 2.60014 -0.17607 -0.81999 0.00000 -0.28058

Condition  LC34=1.2D+Di-WI90
142 0.58873 1.45507 -1.63845 -0.41423 0.00000 -0.12765
144 -0.82222 1.12104 1.78709 -0.40914 0.00000 -0.14802
175 0.01449 0.02404 -0.14864 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.21900 2.60014 0.00000 -0.82337 0.00000 -0.27567

Condition  LC35=1.2D+Di-WI120
142 0.62307 1.45376 -1.65264 -0.41371 0.00000 -0.11919
144 -0.80378 1.12282 1.87634 -0.41227 0.00000 -0.14115
175 0.00464 0.02356 -0.04764 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.17607 2.60014 0.17607 -0.82598 0.00000 -0.26035

Condition  LC36=1.2D+Di-WI150
142 0.59799 1.45394 -1.61782 -0.41428 0.00000 -0.12052
144 -0.82294 1.12259 1.89607 -0.41284 0.00000 -0.14213
175 0.00575 0.02362 -0.05905 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.21920 2.60014 0.21920 -0.82712 0.00000 -0.26265

Condition  LC37=1.2D+1.6LL1
142 0.28209 1.01822 -1.24187 -0.30138 0.00000 -0.04557
144 -0.28212 0.77787 1.24223 -0.29046 0.00000 -0.05538
175 0.00004 0.01046 -0.00036 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.80655 0.00000 -0.59184 0.00000 -0.10095
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Condition  LC38=1.2D+1.6LL2
142 -0.50122 1.01489 -1.25030 -0.28587 0.00000 0.08774
144 0.50134 0.78120 1.24905 -0.28279 0.00000 0.10137
175 -0.00012 0.01046 0.00125 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.80655 0.00000 -0.56866 0.00000 0.18910

Condition  LC39=1.2D+1.6LL3
142 1.06527 1.01585 -1.24870 -0.28149 0.00000 -0.18006
144 -1.06551 0.78024 1.25119 -0.27884 0.00000 -0.21142
175 0.00024 0.01047 -0.00248 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.80655 0.00000 -0.56033 0.00000 -0.39148

Condition  LC40=1.2D+WL0+1.6LLa1
142 -1.22770 1.24323 -1.56663 -0.34751 0.00000 0.20911
144 1.23226 0.95292 1.63077 -0.34545 0.00000 0.24410
175 -0.00456 0.01040 0.04686 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 0.11100 -0.69296 0.00000 0.45321

Condition  LC41=1.2D+WL30+1.6LLa1
142 -1.18772 1.24278 -1.62002 -0.34644 0.00000 0.21227
144 1.26544 0.95341 1.61082 -0.34503 0.00000 0.24664
175 -0.00771 0.01035 0.07921 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 0.07000 -0.69147 0.00000 0.45891

Condition  LC42=1.2D+WL60+1.6LLa1
142 -1.19986 1.24300 -1.60889 -0.34669 0.00000 0.21070
144 1.25862 0.95318 1.60310 -0.34473 0.00000 0.24543
175 -0.00573 0.01038 0.05881 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 0.05303 -0.69142 0.00000 0.45613

Condition  LC43=1.2D+WL90+1.6LLa1
142 -1.19460 1.24313 -1.62431 -0.34642 0.00000 0.20996
144 1.26629 0.95303 1.57610 -0.34394 0.00000 0.24486
175 -0.00470 0.01039 0.04821 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06700 2.20655 0.00000 -0.69035 0.00000 0.45482

Condition  LC44=1.2D+WL120+1.6LLa1
142 -1.20548 1.24358 -1.62090 -0.34660 0.00000 0.20745
144 1.26036 0.95254 1.54896 -0.34300 0.00000 0.24282
175 -0.00184 0.01043 0.01891 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 -0.05303 -0.68960 0.00000 0.45027

Condition  LC45=1.2D+WL150+1.6LLa1
142 -1.19579 1.24352 -1.63264 -0.34639 0.00000 0.20778
144 1.26786 0.95260 1.54142 -0.34277 0.00000 0.24305
175 -0.00207 0.01043 0.02122 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 -0.07000 -0.68916 0.00000 0.45083
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Condition  LC46=1.2D-WL0+1.6LLa1
142 -1.23977 1.24432 -1.59163 -0.34732 0.00000 0.20239
144 1.23586 0.95172 1.52077 -0.34189 0.00000 0.23871
175 0.00391 0.01051 -0.04013 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 -0.11100 -0.68922 0.00000 0.44110

Condition  LC47=1.2D-WL30+1.6LLa1
142 -1.27974 1.24477 -1.53826 -0.34839 0.00000 0.19924
144 1.20268 0.95123 1.54073 -0.34232 0.00000 0.23616
175 0.00705 0.01056 -0.07248 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 -0.07000 -0.69071 0.00000 0.43540

Condition  LC48=1.2D-WL60+1.6LLa1
142 -1.26760 1.24456 -1.54939 -0.34814 0.00000 0.20080
144 1.20950 0.95146 1.54844 -0.34262 0.00000 0.23737
175 0.00507 0.01053 -0.05208 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 -0.05303 -0.69076 0.00000 0.43818

Condition  LC49=1.2D-WL90+1.6LLa1
142 -1.27286 1.24442 -1.53397 -0.34841 0.00000 0.20155
144 1.20182 0.95161 1.57544 -0.34341 0.00000 0.23794
175 0.00403 0.01051 -0.04148 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06700 2.20655 0.00000 -0.69182 0.00000 0.43949

Condition  LC50=1.2D-WL120+1.6LLa1
142 -1.26198 1.24397 -1.53737 -0.34823 0.00000 0.20405
144 1.20776 0.95210 1.60258 -0.34435 0.00000 0.23998
175 0.00118 0.01047 -0.01218 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 0.05303 -0.69258 0.00000 0.44403

Condition  LC51=1.2D-WL150+1.6LLa1
142 -1.27167 1.24403 -1.52564 -0.34844 0.00000 0.20372
144 1.20026 0.95204 1.61013 -0.34458 0.00000 0.23976
175 0.00141 0.01048 -0.01449 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 0.07000 -0.69302 0.00000 0.44348

Condition  LC52=1.2D+WL0+1.6LLa2
142 -0.46023 1.23971 -1.55809 -0.35509 0.00000 0.10231
144 0.46448 0.95646 1.62549 -0.35554 0.00000 0.11025
175 -0.00425 0.01037 0.04361 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 0.11100 -0.71063 0.00000 0.21256

Condition  LC53=1.2D+WL30+1.6LLa2
142 -0.42021 1.23928 -1.61140 -0.35405 0.00000 0.10546
144 0.49763 0.95695 1.60544 -0.35512 0.00000 0.11278
175 -0.00741 0.01031 0.07596 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 0.07000 -0.70917 0.00000 0.21824
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Condition  LC54=1.2D+WL60+1.6LLa2
142 -0.43236 1.23949 -1.60030 -0.35429 0.00000 0.10390
144 0.49082 0.95671 1.59773 -0.35482 0.00000 0.11158
175 -0.00543 0.01035 0.05559 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 0.05303 -0.70911 0.00000 0.21547

Condition  LC55=1.2D+WL90+1.6LLa2
142 -0.42708 1.23962 -1.61574 -0.35402 0.00000 0.10316
144 0.49848 0.95656 1.57069 -0.35403 0.00000 0.11102
175 -0.00440 0.01037 0.04504 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06700 2.20655 0.00000 -0.70805 0.00000 0.21418

Condition  LC56=1.2D+WL120+1.6LLa2
142 -0.43796 1.24006 -1.61238 -0.35419 0.00000 0.10067
144 0.49254 0.95606 1.54354 -0.35309 0.00000 0.10899
175 -0.00154 0.01043 0.01581 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 -0.05303 -0.70728 0.00000 0.20966

Condition  LC57=1.2D+WL150+1.6LLa2
142 -0.42827 1.24001 -1.62411 -0.35399 0.00000 0.10100
144 0.50004 0.95612 1.53597 -0.35286 0.00000 0.10922
175 -0.00177 0.01042 0.01813 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 -0.07000 -0.70685 0.00000 0.21022

Condition  LC58=1.2D-WL0+1.6LLa2
142 -0.47227 1.24078 -1.58323 -0.35488 0.00000 0.09564
144 0.46805 0.95523 1.51537 -0.35198 0.00000 0.10490
175 0.00421 0.01054 -0.04314 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 -0.11100 -0.70687 0.00000 0.20054

Condition  LC59=1.2D-WL30+1.6LLa2
142 -0.51227 1.24120 -1.52994 -0.35592 0.00000 0.09250
144 0.43490 0.95474 1.53542 -0.35240 0.00000 0.10237
175 0.00736 0.01061 -0.07549 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 -0.07000 -0.70832 0.00000 0.19486

Condition  LC60=1.2D-WL60+1.6LLa2
142 -0.50013 1.24100 -1.54103 -0.35568 0.00000 0.09406
144 0.44172 0.95498 1.54312 -0.35270 0.00000 0.10357
175 0.00538 0.01057 -0.05512 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 -0.05303 -0.70838 0.00000 0.19763

Condition  LC61=1.2D-WL90+1.6LLa2
142 -0.50539 1.24087 -1.52560 -0.35595 0.00000 0.09479
144 0.43405 0.95513 1.57016 -0.35349 0.00000 0.10413
175 0.00434 0.01055 -0.04457 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06700 2.20655 0.00000 -0.70945 0.00000 0.19892
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Condition  LC62=1.2D-WL120+1.6LLa2
142 -0.49452 1.24043 -1.52895 -0.35578 0.00000 0.09728
144 0.43999 0.95563 1.59732 -0.35444 0.00000 0.10616
175 0.00149 0.01049 -0.01534 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 0.05303 -0.71022 0.00000 0.20344

Condition  LC63=1.2D-WL150+1.6LLa2
142 -0.50421 1.24049 -1.51722 -0.35598 0.00000 0.09695
144 0.43249 0.95557 1.60488 -0.35467 0.00000 0.10593
175 0.00172 0.01049 -0.01766 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 0.07000 -0.71065 0.00000 0.20288

Condition  LC64=1.2D+WL0+1.6LLa3
142 0.71421 1.23770 -1.55181 -0.36309 0.00000 -0.12859
144 -0.71005 0.95852 1.62014 -0.36593 0.00000 -0.14706
175 -0.00416 0.01033 0.04268 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 0.11100 -0.72902 0.00000 -0.27566

Condition  LC65=1.2D+WL30+1.6LLa3
142 0.75433 1.23731 -1.60489 -0.36211 0.00000 -0.12543
144 -0.67700 0.95901 1.59986 -0.36551 0.00000 -0.14451
175 -0.00733 0.01024 0.07503 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 0.07000 -0.72762 0.00000 -0.26994

Condition  LC66=1.2D+WL60+1.6LLa3
142 0.74217 1.23750 -1.59382 -0.36233 0.00000 -0.12699
144 -0.68380 0.95876 1.59218 -0.36521 0.00000 -0.14571
175 -0.00534 0.01030 0.05467 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 0.05303 -0.72754 0.00000 -0.27270

Condition  LC67=1.2D+WL90+1.6LLa3
142 0.74748 1.23763 -1.60916 -0.36207 0.00000 -0.12770
144 -0.67617 0.95859 1.56504 -0.36442 0.00000 -0.14626
175 -0.00431 0.01033 0.04412 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06700 2.20655 0.00000 -0.72649 0.00000 -0.27396

Condition  LC68=1.2D+WL120+1.6LLa3
142 0.73660 1.23806 -1.60579 -0.36223 0.00000 -0.13018
144 -0.68211 0.95808 1.53786 -0.36347 0.00000 -0.14826
175 -0.00146 0.01041 0.01490 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 -0.05303 -0.72570 0.00000 -0.27844

Condition  LC69=1.2D+WL150+1.6LLa3
142 0.74632 1.23801 -1.61746 -0.36204 0.00000 -0.12984
144 -0.67463 0.95814 1.53023 -0.36324 0.00000 -0.14803
175 -0.00168 0.01041 0.01723 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 -0.07000 -0.72528 0.00000 -0.27787
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Condition  LC70=1.2D-WL0+1.6LLa3
142 0.70225 1.23874 -1.57671 -0.36287 0.00000 -0.13519
144 -0.70655 0.95722 1.50974 -0.36236 0.00000 -0.15233
175 0.00430 0.01059 -0.04403 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 -0.11100 -0.72523 0.00000 -0.28753

Condition  LC71=1.2D-WL30+1.6LLa3
142 0.66214 1.23913 -1.52365 -0.36385 0.00000 -0.13836
144 -0.73960 0.95674 1.53002 -0.36277 0.00000 -0.15488
175 0.00746 0.01069 -0.07637 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 -0.07000 -0.72662 0.00000 -0.29324

Condition  LC72=1.2D-WL60+1.6LLa3
142 0.67430 1.23894 -1.53472 -0.36363 0.00000 -0.13680
144 -0.73280 0.95698 1.53770 -0.36308 0.00000 -0.15368
175 0.00547 0.01063 -0.05601 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 -0.05303 -0.72670 0.00000 -0.29048

Condition  LC73=1.2D-WL90+1.6LLa3
142 0.66899 1.23881 -1.51938 -0.36389 0.00000 -0.13609
144 -0.74043 0.95715 1.56484 -0.36387 0.00000 -0.15314
175 0.00444 0.01060 -0.04546 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06700 2.20655 0.00000 -0.72776 0.00000 -0.28922

Condition  LC74=1.2D-WL120+1.6LLa3
142 0.67987 1.23838 -1.52275 -0.36373 0.00000 -0.13361
144 -0.73448 0.95766 1.59202 -0.36481 0.00000 -0.15113
175 0.00158 0.01051 -0.01625 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 0.05303 -0.72855 0.00000 -0.28474

Condition  LC75=1.2D-WL150+1.6LLa3
142 0.67015 1.23843 -1.51107 -0.36392 0.00000 -0.13395
144 -0.74197 0.95761 1.59965 -0.36504 0.00000 -0.15136
175 0.00181 0.01051 -0.01857 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 0.07000 -0.72897 0.00000 -0.28531

Condition  LC76=1.2D+WL0+1.6LLa4
142 1.80267 1.24474 -1.56290 -0.33889 0.00000 -0.29736
144 -1.79889 0.95162 1.63523 -0.33887 0.00000 -0.35108
175 -0.00379 0.01019 0.03867 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 0.11100 -0.67776 0.00000 -0.64845

Condition  LC77=1.2D+WL30+1.6LLa4
142 1.84273 1.24442 -1.61603 -0.33798 0.00000 -0.29410
144 -1.76575 0.95216 1.61486 -0.33849 0.00000 -0.34845
175 -0.00697 0.00997 0.07117 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 0.07000 -0.67647 0.00000 -0.64255
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Condition  LC78=1.2D+WL60+1.6LLa4
142 1.83055 1.24456 -1.60488 -0.33818 0.00000 -0.29567
144 -1.77254 0.95188 1.60716 -0.33817 0.00000 -0.34965
175 -0.00497 0.01011 0.05076 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 0.05303 -0.67635 0.00000 -0.64532

Condition  LC79=1.2D+WL90+1.6LLa4
142 1.83580 1.24467 -1.62015 -0.33792 0.00000 -0.29633
144 -1.76485 0.95170 1.57992 -0.33738 0.00000 -0.35015
175 -0.00394 0.01018 0.04023 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06700 2.20655 0.00000 -0.67530 0.00000 -0.64648

Condition  LC80=1.2D+WL120+1.6LLa4
142 1.82487 1.24503 -1.61663 -0.33804 0.00000 -0.29878
144 -1.77076 0.95113 1.55265 -0.33642 0.00000 -0.35213
175 -0.00107 0.01038 0.01094 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.05303 2.20655 -0.05303 -0.67446 0.00000 -0.65092

Condition  LC81=1.2D+WL150+1.6LLa4
142 1.83454 1.24499 -1.62829 -0.33786 0.00000 -0.29842
144 -1.76323 0.95119 1.54500 -0.33620 0.00000 -0.35188
175 -0.00130 0.01037 0.01329 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07000 2.20655 -0.07000 -0.67406 0.00000 -0.65029

Condition  LC82=1.2D-WL0+1.6LLa4
142 1.79046 1.24559 -1.58731 -0.33861 0.00000 -0.30381
144 -1.79519 0.95018 1.52445 -0.33527 0.00000 -0.35621
175 0.00472 0.01079 -0.04814 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.20655 -0.11100 -0.67388 0.00000 -0.66002

Condition  LC83=1.2D-WL30+1.6LLa4
142 1.75042 1.24590 -1.53419 -0.33952 0.00000 -0.30707
144 -1.82832 0.94963 1.54482 -0.33565 0.00000 -0.35885
175 0.00790 0.01102 -0.08064 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 -0.07000 -0.67517 0.00000 -0.66592

Condition  LC84=1.2D-WL60+1.6LLa4
142 1.76260 1.24577 -1.54534 -0.33933 0.00000 -0.30551
144 -1.82153 0.94991 1.55253 -0.33597 0.00000 -0.35764
175 0.00590 0.01087 -0.06022 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 -0.05303 -0.67530 0.00000 -0.66315

Condition  LC85=1.2D-WL90+1.6LLa4
142 1.75736 1.24566 -1.53007 -0.33959 0.00000 -0.30484
144 -1.82922 0.95009 1.57976 -0.33676 0.00000 -0.35715
175 0.00486 0.01080 -0.04969 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06700 2.20655 0.00000 -0.67635 0.00000 -0.66199
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Condition  LC86=1.2D-WL120+1.6LLa4
142 1.76828 1.24529 -1.53359 -0.33946 0.00000 -0.30239
144 -1.82331 0.95066 1.60703 -0.33772 0.00000 -0.35516
175 0.00200 0.01060 -0.02041 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.05303 2.20655 0.05303 -0.67718 0.00000 -0.65755

Condition  LC87=1.2D-WL150+1.6LLa4
142 1.75861 1.24534 -1.52193 -0.33964 0.00000 -0.30276
144 -1.83084 0.95060 1.61468 -0.33794 0.00000 -0.35542
175 0.00223 0.01061 -0.02275 0.00000 0.00000 0.00000
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07000 2.20655 0.07000 -0.67758 0.00000 -0.65818

Envelope for nodal reactions
__________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
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LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1
LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
LC54=1.2D+WL60+1.6LLa2
LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2
LC64=1.2D+WL0+1.6LLa3
LC65=1.2D+WL30+1.6LLa3
LC66=1.2D+WL60+1.6LLa3
LC67=1.2D+WL90+1.6LLa3
LC68=1.2D+WL120+1.6LLa3
LC69=1.2D+WL150+1.6LLa3
LC70=1.2D-WL0+1.6LLa3
LC71=1.2D-WL30+1.6LLa3
LC72=1.2D-WL60+1.6LLa3
LC73=1.2D-WL90+1.6LLa3
LC74=1.2D-WL120+1.6LLa3
LC75=1.2D-WL150+1.6LLa3
LC76=1.2D+WL0+1.6LLa4
LC77=1.2D+WL30+1.6LLa4
LC78=1.2D+WL60+1.6LLa4
LC79=1.2D+WL90+1.6LLa4
LC80=1.2D+WL120+1.6LLa4
LC81=1.2D+WL150+1.6LLa4
LC82=1.2D-WL0+1.6LLa4
LC83=1.2D-WL30+1.6LLa4
LC84=1.2D-WL60+1.6LLa4
LC85=1.2D-WL90+1.6LLa4
LC86=1.2D-WL120+1.6LLa4
LC87=1.2D-WL150+1.6LLa4
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                                          Forces                                                                           Moments                                      
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
142 Max 1.843 LC77 1.456 LC32 0.654 LC24 -0.13537 LC18 0.00000 LC1 0.21227 LC41

Min -1.280 LC47 0.568 LC15 -2.344 LC6 -0.41428 LC36 0.00000 LC1 -0.30707 LC83
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
144 Max 1.268 LC45 1.127 LC26 2.174 LC1 -0.13822 LC19 0.00000 LC1 0.24664 LC41

Min -1.831 LC87 0.436 LC21 -0.476 LC19 -0.41593 LC25 0.00000 LC1 -0.35885 LC83
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
175 Max 0.103 LC8 0.024 LC32 1.294 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.105 LC3 0.006 LC15 -1.293 LC9 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Connection Check 

 
 



Date:              3/1/2022
Project Name:  WOLCOTT-NORTH
Project No.:        CT1111
Designed By:      KSBM          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A325 5/8" (Threaded Rod)

Allowable Tensile Load =

FTall = 13806 lbs.

Allowable Shear Load =

FVall= 8283 lbs.

TENSILE FORCES

Reaction F = 2344 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 1843 lbs. (See Bentley Output)

Reactions in Y direction: 1456 lbs. (See Bentley Output)

Resultant: 2349 lbs.

No. of Supports = 1

No. of Bolts / Support = 4

Tension Design Load /Bolts =

ft= 586.00 lbs. < 13806 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 587.19 lbs. < 8283 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.042 + 0.071 = 0.113 < 1.0 Therefore, OK !



1

Kristina Cottone

From: TrackingUpdates@fedex.com
Sent: Thursday, June 30, 2022 10:16 AM
To: Kristina Cottone
Subject: FedEx Shipment 777247743955: Your package has been delivered

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 
 

 

 

 

Hi. Your package was 
delivered Thu, 06/30/2022 at 

10:13am. 

 

 

 
 

 

 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.

 

 

Delivered to 8051 CONGRESS AVE, BOCA RATON, FL 33487 
Received by L.OURDES 

 

OBTAIN PROOF OF DELIVERY  
 

  

 

 

 

 

TRACKING NUMBER

 

777247743955  

 

    

FROM

 

Smartlink LLC  

85 Rangeway Road  

Building 3 Suite 102  

NORTH BILLERICA, MA, US, 01862  

 

    

TO

 

SBA Communications Corp.  

George O'Neil   

 

 



2

8051 Congress Avenue  

BOCA RATON, FL, US, 33487  
    

REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIPPER REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIP DATE

 

Tue 6/28/2022 06:24 PM 
 

    

DELIVERED TO

 

Mailroom 
 

    

PACKAGING TYPE

 

FedEx Envelope 
 

    

ORIGIN

 

NORTH BILLERICA, MA, US, 01862 
 

    

DESTINATION

 

BOCA RATON, FL, US, 33487 
 

    

SPECIAL HANDLING

 

Deliver Weekday 
 

    

NUMBER OF PIECES

 

1 
 

    

TOTAL SHIPMENT WEIGHT

 

1.00 LB 
 

    

SERVICE TYPE

 

FedEx 2Day 
 

    
 

 

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 

 

 

Get the FedEx® 
Mobile app 

 

Create shipments, receive tracking 

alerts, redirect packages to a FedEx 

retail location for pickup, and more 

from the palm of your hand 

- Download now. 
 

 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Itunes App

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Android App

 

   

 

  

 
 

 

 

 

 

FOLLOW FEDEX 
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Kristina Cottone

From: TrackingUpdates@fedex.com
Sent: Thursday, June 30, 2022 12:32 PM
To: Kristina Cottone
Subject: FedEx Shipment 777247605230: Your package has been delivered

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 
 

 

 

 

Hi. Your package was 
delivered Thu, 06/30/2022 at 

12:28pm. 

 

 

 
 

 

 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.

 

 

Delivered to 10 KENEA AVE, WOLCOTT, CT 06716
Received by K.MOWAD 

 

OBTAIN PROOF OF DELIVERY  
 

  

 

 

 

 

TRACKING NUMBER

 

777247605230  

 

    

FROM

 

Smartlink LLC  

85 Rangeway Road  

Building 3 Suite 102  

NORTH BILLERICA, MA, US, 01862  

 

    

TO

 

Town of Wolcott  

ATTN: Zoning Inspector David K.  

 

 



2

10 Kenea Ave  

WOLCOTT, CT, US, 06716  
    

REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIPPER REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIP DATE

 

Tue 6/28/2022 06:24 PM 
 

    

DELIVERED TO

 

Receptionist/Front Desk 
 

    

PACKAGING TYPE

 

FedEx Envelope 
 

    

ORIGIN

 

NORTH BILLERICA, MA, US, 01862 
 

    

DESTINATION

 

WOLCOTT, CT, US, 06716 
 

    

SPECIAL HANDLING

 

Deliver Weekday 
 

    

NUMBER OF PIECES

 

1 
 

    

TOTAL SHIPMENT WEIGHT

 

1.00 LB 
 

    

SERVICE TYPE

 

FedEx 2Day 
 

    
 

 

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 

 

 

Get the FedEx® 
Mobile app 

 

Create shipments, receive tracking 

alerts, redirect packages to a FedEx 

retail location for pickup, and more 

from the palm of your hand 

- Download now. 
 

 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Itunes App

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Android App

 

   

 

  

 
 

 

 

 

 

FOLLOW FEDEX 
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Kristina Cottone

From: TrackingUpdates@fedex.com
Sent: Thursday, June 30, 2022 12:32 PM
To: Kristina Cottone
Subject: FedEx Shipment 777247693350: Your package has been delivered

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 
 

 

 

 

Hi. Your package was 
delivered Thu, 06/30/2022 at 

12:28pm. 

 

 

 
 

 

 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.

 

 

Delivered to 10 KENEA AVE, WOLCOTT, CT 06716
Received by K.MOWAD 

 

OBTAIN PROOF OF DELIVERY  
 

  

 

 

 

 

TRACKING NUMBER

 

777247693350  

 

    

FROM

 

Smartlink LLC  

85 Rangeway Road  

Building 3 Suite 102  

NORTH BILLERICA, MA, US, 01862  

 

    

TO

 

Town of Wolcott  

ATTN: Mayor Thomas G. Dunn  

 

 



2

10 Kenea Ave  

WOLCOTT, CT, US, 06716  
    

REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIPPER REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIP DATE

 

Tue 6/28/2022 06:24 PM 
 

    

DELIVERED TO

 

Receptionist/Front Desk 
 

    

PACKAGING TYPE

 

FedEx Envelope 
 

    

ORIGIN

 

NORTH BILLERICA, MA, US, 01862 
 

    

DESTINATION

 

WOLCOTT, CT, US, 06716 
 

    

SPECIAL HANDLING

 

Deliver Weekday 
 

    

NUMBER OF PIECES

 

1 
 

    

TOTAL SHIPMENT WEIGHT

 

1.00 LB 
 

    

SERVICE TYPE

 

FedEx 2Day 
 

    
 

 

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 

 

 

Get the FedEx® 
Mobile app 

 

Create shipments, receive tracking 

alerts, redirect packages to a FedEx 

retail location for pickup, and more 

from the palm of your hand 

- Download now. 
 

 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Itunes App

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Android App

 

   

 

  

 
 

 

 

 

 

FOLLOW FEDEX 
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Kristina Cottone

From: TrackingUpdates@fedex.com
Sent: Thursday, June 30, 2022 3:14 PM
To: Kristina Cottone
Subject: FedEx Shipment 777247720726: Your package has been delivered

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 
 

 

 

 

Hi. Your package was 
delivered Thu, 06/30/2022 at 

3:12pm. 

 

 

 
 

 

 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.

 

 

Delivered to 50 BEACH RD, WOLCOTT, CT 06716
Received by D.DARTY 

 

OBTAIN PROOF OF DELIVERY  
 

  

 

 

 

 

TRACKING NUMBER

 

777247720726  

 

    

FROM

 

Smartlink LLC  

85 Rangeway Road  

Building 3 Suite 102  

NORTH BILLERICA, MA, US, 01862  

 

    

TO

 

Edward F. Cleary  

ATTN: Edward F. Cleary  

 

 



2

Beach Road  

WOLCOTT, CT, US, 06716  
    

REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIPPER REFERENCE

 

CTL01111 - Wolcott  
 

    

SHIP DATE

 

Tue 6/28/2022 06:24 PM 
 

    

DELIVERED TO

 

Residence 
 

    

PACKAGING TYPE

 

FedEx Envelope 
 

    

ORIGIN

 

NORTH BILLERICA, MA, US, 01862 
 

    

DESTINATION

 

WOLCOTT, CT, US, 06716 
 

    

SPECIAL HANDLING

 

Deliver Weekday 
 

    

NUMBER OF PIECES

 

1 
 

    

TOTAL SHIPMENT WEIGHT

 

1.00 LB 
 

    

SERVICE TYPE

 

FedEx 2Day 
 

    
 

 

 

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.
FedEx

 

 

 

Get the FedEx® 
Mobile app 

 

Create shipments, receive tracking 

alerts, redirect packages to a FedEx 

retail location for pickup, and more 

from the palm of your hand 

- Download now. 
 

 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Itunes App

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
Download Android App

 

   

 

  

 
 

 

 

 

 

FOLLOW FEDEX 
 

 
 

 

 



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

SITE NUMBER: CTL01111
SITE NAME: WOLCOTT-NORTH

FA CODE: 10041812
PACE ID: MRCTB054196, MRCTB055215, MRCTB055039, MRCTB053996,

MRCTB053991, MRCTB055424, MRCTB056405, MRCTB062670
PROJECT: 5G NR ACTIVATION, LTE 6C, 4TXRX, 5G NR SOFTWARE, BBU

RECONFIG. 5G NR 1SR CBAND, 5G NR RADIO, ANTENNA MODS

·  .

·  

·  

·  

·  

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

·

72 HOURS

UNDERGROUND SERVICE ALERT

PROJECT
SITE

SHEET NO. DESCRIPTION REV.



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

GROUNDING NOTES
GENERAL NOTES
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SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

COMPOUND PLAN EQUIPMENT PLAN



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

EXISTING ANTENNA LAYOUT PROPOSED ANTENNA LAYOUT



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

ELEVATION



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

” ” ”

” ” ”

” ” ”

PROPOSED ANTENNA @ POS. 2

FINAL ANTENNA CONFIGURATION

PROPOSED RRUS DETAIL

” ” ”

NOTE:

BACK TO BACK RRU

MOUNT DETAILPROPOSED ANTENNA @ POS. 3 PROPOSED ANTENNA @ POS. 4



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

PROPOSED MOUNT (SITEPRO1 #VFA14-H10-2120) DETAIL



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

GROUND WIRE TO GROUND BAR CONNECTION DETAIL
TYPICAL GROUND BAR CONNECTION DETAIL

GROUNDING RISER DIAGRAM

GROUND BAR - DETAIL (AS REQUIRED)



SITE NUMBER: CTL01111
SITE NAME:  WOLCOTT-NORTH

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

RF PLUMBING DIAGRAM

NOTE:
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