


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

 
6. The existing structure and foundation can support the proposed loading. 
 

For the foregoing reasons, AT&T respectfully submits the proposed modifications to the above referenced 
telecommunication facility constitute an exempt modification pursuant to R.C.S.A §16-50j-72(b)(2). 

Sincerely,  

Hollis M. Redding 

Hollis M. Redding 
SAI Communications, LLC 
12 Industrial Way 
Salem, NH 03079 
Mobile: 860-834-6964 
hredding@saigrp.com  

Enclosures 

   
 

Cc: Honorable Amy St Onge, First Selectman & as property owner, Town of Thompson 
Ms. Tyra Penn-Gesek, Director of Planning & Development, Town of Thompson 

 SBA Towers, Inc., as tower owner 
  



Power Density

Existing Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             5.07% 
AT&T UMTS 2 414 127 0.0203 850 0.5667 0.36% 
AT&T PCS UMTS 2 656 127 0.0322 1900 1.0000 0.32% 
AT&T GSM 2 414 127 0.0203 850 0.5667 0.36% 
AT&T LTE 2 1750 127 0.0860 700 0.4667 1.84% 
AT&T PCS LTE 2 1964 127 0.0965 1900 1.0000 0.96% 
Site Total             8.91% 
*Per CSC Records (available upon request, includes calculation formulas)   
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  

       
       

Proposed Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             5.07% 
AT&T UMTS 1 308 127 0.0076 850 0.5667 0.13% 
AT&T LTE 1 1000 127 0.0246 850 0.5667 0.43% 
AT&T 5G 1 1000 127 0.0246 850 0.5667 0.43% 
AT&T LTE 1 1476 127 0.0363 700 0.4667 0.78% 
AT&T LTE 1 2951 127 0.0725 700 0.4667 1.55% 
AT&T LTE 2   3664 127 0.1800 1900 1.0000 1.80% 
AT&T LTE AWS 1 3837 127 0.0942 2100 1.0000 0.94% 
Site Total             11.14% 
*Per CSC Records (available upon request, includes calculation formulas)  
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  
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Phone (972) 483-0607, Fax (972) 975-9615 

1320 Greenway Drive, Suite 600, Irving, Texas 75038 
 

 

Structural Analysis Report 
 

Existing 149 ft Nudd Corporation Monopole 

Customer Name: SBA Communications Corp 

Customer Site Number: CT11559-A 

Customer Site Name: Thompson 1, CT 

Carrier Name: AT&T (App#: 132446, V1) 

Carrier Site ID / Name: CT1259 / THOMPSON CT RICH RD 

Site Location: 39 Rich Road 

 North Grosvenordale, Connecticut 

Windham County 

Latitude: 42.011550 

Longitude: -71.851908 

   

   

Analysis Result: 
Max Structural Usage: 63.4% [Pass] 

Max Foundation Usage: 71.0% [Pass] 

Additional Usage Caused by Mount Modification: +1.1% 
 

 

Report Prepared By:   Younus Alkarawi 
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Introduction 

The purpose of this report is to summarize the analysis results on the 149 ft Nudd Corporation Monopole to 
support the proposed antennas and transmission lines in addition to those currently installed.  Any modification 
listed under Sources of Information was assumed completed and was included in this analysis. 
 
 
 
Sources of Information 

Tower Drawings Fred A. Nudd Corporation (Project No. 308-13019) original design drawings dated 
April 25, 2008. 

Foundation Drawing Fred A. Nudd Corporation (Project No. 308-13019) original design drawings dated 
April 25, 2008. 

Geotechnical Report N/A 
Modification Drawings N/A 

 
 
 

Analysis Criteria 
 

The rigorous analysis was performed in accordance with the requirements and stipulations of the TIA-
222-G-2. In accordance with this standard, the structure was analyzed using TESPoles, a proprietary 
analysis software. The program considers the structure as an elastic 3-D model with second-order effects 
and temperature effects incorporated in the analysis. The analysis was performed using multiple wind 
directions. 
 

Wind Speed Used in the Analysis: 
   

Ultimate Design Wind Speed Vult = 130.0 mph (3-Sec. Gust)/  
Nominal Design Wind Speed Vasd = 101.0 mph (3-Sec. Gust)  

Wind Speed with Ice: 50 mph (3-  
Operational Wind Speed:  
Standard/Codes: TIA-222-G-2 / 2015 IBC / 2018 Connecticut State Building 

Code 
Exposure Category: C 
Structure Class: II 
Topographic Category: 1 
Crest Height: 0 ft 
Seismic Parameters: SS = 0.173, S1 = 0.063 

 

 
This structural analysis is based upon the tower being classified as a Structure 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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Existing Antennas, Mounts and Transmission Lines 
 

The table below summarizes the antennas, mounts and transmission lines that were considered in the 
analysis as existing on the tower. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Items Elevation 
(ft) Qty. Antenna Descriptions Mount Type & Qty. Transmission 

Lines Owner 

1 

148.0 

3 Ericsson Air 21 B2A/B4P (3)T-Arms w/ 
(1) Metrosite Heavy Collar 

Mount Assembly: MS-H1436
(1) Metrosite Support rail kit: 

MS-HR35-2375 
(3) V-   

(11) 1 5/8"
(2) 1 5/8" Fiber 

T-Mobile 

2 3 Ericsson Air 21 B4A/B2P 
3 3 RFS APXVAARR24_43-U-NA20 
4 3 Ericsson KRY 112 144/1 

5 3 Ericsson Radio 4449 B71+B12 

6 

137.0 

3 Antel/BXA-70063-6CF - Panel 

(3) T-Arms 
(12) 1 5/8"  

(1) 1 5/8" Fiber 
  

Verizon

7 3 Antel/BXA-171085-12BF - Panel 
8 4 Antel/LPA-80080-6CF - Panel 
9 2 Antel/LPA-4019 - Panel 

10 3 ALU/RRH 2x40 AWS 
11 1 RFS DB-T1-6Z-8AB-0Z Distribution 
-

127.0 

9 Powerwave - 7770.00 - Panel 

(3) T-Arms  

(12) 1 5/8"  
 

[ (2) 3/4" DC
(1) 7/16"  

inside 
(1) 3" flex 
Conduit] 

AT&T 

- 3 KMW - AM-X-CD-17-65-00T-RET - Panel 
- 12 Powerwave LGP21401 TMAs 
- 12 Kathrein 860 10025 RET 
- 3 Ericsson RRUS-11 RRUs 
- 3 Ericsson RRUS 12 RRUs 
- 6 Powerwave LGP13519 Diplexer 

- 1 Raycap DC6-48-60-18-8F DC Surge 
Suppression System 

- 3 Powerwave 1001983 Bias T 
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Proposed Antennas, Mounts and Transmission Lines
 

Information pertaining to the proposed  antennas and transmission lines 
was provided by SBA Communications Corp. The proposed antennas and lines are listed below. 
 

1- (Housing (2) 3/4" DC & (1) 7/16" fiber cables) 

2- (Housing (1) 7/16" fiber, & (3) 1" DC power cables) 

 
See the attached coax layout for the line placement considered in the analysis. 
 

 

 

 

 

 

 

 

 

Items Elevation 
(ft) Qty. Antenna Descriptions Mount Type & Qty. Transmission 

Lines Owner 

12 

127.0 

6 Powerwave 7770- Panel 

(3) Modified T-Arms W/ 
Horizontal Pipe, 

Pipe Brace & 
 Antenna Pipes 

  

(6) 1 5/8"
 
 
1

(2) 3" Conduit2 

 

AT&T 

13 3 Cci OPA65R-BU8DA- Panel 
14 3 Cci DMP65R-BU8DA- Panel 
15 12 Powerwave LGP21401 TMA 
16 6 Powerwave LGP13519 Diplexer 
17 12 Powerwave 860 10025
18 3 Ericsson RRUS 4478 B14 
19 3 Ericsson RRUS 4449 B5/B12 
20 3 Ericsson RRUS 8843 B2 B66A 
21 1 Raycap DC6-48-60-18-8F 
22 1 Raycap DC9-48-60-24-8C-EV 
23 3 Powerwave 1001983- Bias T 
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Analysis Results 
 
The results of the structural analysis, performed for the wind and ice loading and antenna equipment as
defined above, are summarized as the following: 
  

 Pole shafts Anchor 
Bolts Base Plate

Max. Usage: 63.0% 63.4% 38.9% 
Pass/Fail Pass Pass Pass 

 

Foundations 
 

 Moment (Kip-Ft) Shear (Kips) Axial (Kips) 

Analysis Reactions 3720.0 34.7 77.5   
 
 
The foundation has been investigated using the supplied documents and soils report and was found 
adequate. Therefore, no modification to the foundation will be required. 
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Operational Condition (Rigidity): 
 

Operational characteristics of the tower are found to be within the limits prescribed by ANSI/TIA/EIA 
222-G for the installed antennas. The maximum twist/sway at the elevation of the proposed equipment 
is 0.9264 degrees under the operational wind speed as specified in the Analysis Criteria. 
 
 

 
 
Conclusions 
 
Based on the analysis results, the existing structure and its foundation were found to be adequate to
safely support the existing and proposed equipment and meet the minimum requirements per the 
ANSI/TIA/EIA 222-G Standard under the design basic wind speed as specified in the Analysis Criteria.  
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Standard Conditions 
 
 
1. This analysis was performed based on the information supplied to (TES) Tower Engineering Solutions, 

LLC. Verification of the information provided was not included in the Scope of Work for TES. The 
accuracy of the analysis is dependent on the accuracy of the information provided.

2. The structural analysis was performance based upon the evidence available at the time of this report. 
All information provided by the client is considered to be accurate. 

 
3. The analyses will be performed based on the codes as specified by the client or based on the best 

knowledge of the engineering staff of TES. In the absence of information to the contrary, all work will
be performed in accordance with the latest relevant revision of ANSI/TIA-222. If wind speed and/or ice 
loads are different from the minimum values recommended by the EIA/TIA-222 standard or other 
codes, TES should be notified in writing and the applicable minimum values provided by the client. 

4. The configuration of the existing mounts, antennas, coax and other appurtenances were supplied by 
the customer for the current structural analysis. TES has not visited the tower site to verify the adequacy 
of the information provided. If there is any discrepancy found in the report regarding the existing 
conditions, TES should be notified immediately to evaluate the effect of the discrepancy on the analysis
results.     

5. The client will assume responsibility for rework associated with the differences in initially provided 
information, including tower and foundation information, existing and/or proposed equipment and 
transmission lines. 

6. If a feasibility analysis was performed, final acceptance of changed conditions shall be based upon a 
rigorous structural analysis. 































































Customer Name:

Site Name:

Site Number:

Engr. Number:

Foundation Info Obtained from:

1.00 0.00

Axial Load (Kips): 77.5 Shear Force (Kips): 34.7 6 # 5

Uplift Force (Kips): 0.0 Moment (Kips-ft): 3720.0 4.5 30 # 9

Allowable overstress %: 5.0% 30 # 9

Foundation Geometries: 4.5 30 # 9

Mods required -Yes/No ?: No 30 # 9

7.0 Depth of Base BG (ft.): 4.5

Pier Height A. G. (ft.): 1.00 Thickness of Pad (ft): 2.50 2.50

Length of Pad (ft.): 31 Width of Pad (ft.): 31

31.0

Final Length of pad (ft) 31.0 Final width of pad (ft): 31.0 0.0

7.0

Concrete Strength (psi): 3000 Steel Elastic Modulus: 29000 ksi

Vertical bar yield (ksi) 60 Tie steel yield (ksi): 60 31.0

Vertical Rebar Size #: 9 Tie / Stirrup Size #: 5 31.0 W
Qty. of Vertical Rebars: 56 Tie Spacing (in): 12.0

Pad Rebar Yield (Ksi): 60 Pad Steel Rebar Size (#): 9 56 # 9

Concrete Cover (in.): 3 Unit Weight of Concrete: 150.0 pcf

Rebar at the bottom of the concrete pad: 0.0

Qty. of Rebar in Pad (L): 30 Qty. of Rebar in Pad (W): 30 0.0 0.0

Rebar at the top of the concrete pad: 31.0 L
Qty. of Rebar in Pad (L): 30 Qty. of Rebar in Pad (W): 30

Apply 1.35 factor for e/w Per G: 1.35

Soil Design Parameters:

Soil Unit Weight (pcf): 120.0 Soil Buoyant Weight: 50.0 Pcf

Water Table B.G.S. (ft): 4.5 Unit Weight of Water: 62.4 pcf Angle from Top of Pad: 30
Ultimate Bearing Pressure (psf): 10400 Ultimate Skin Friction: 175 Psf Angle from Bottm of Pad: 25
Consider Friction for O.T.M. (Y/N): No Consider Friction for bearing (Y/N): Yes Angle from Bottm of Pad: 25
Consider soil hor. resist. for OTM.: No Reduction factor on the maximum soil bearing pressure: 1.00

Foundation Analysis and Design: Uplift Strength Reduction Factor: 0.75 Compression Strength Reduction Factor: 0.75

1845.03 Total Dry Soil Weight (Kips): 221.40
0.00 Total Buoyant Soil Weight (Kips): 0.00

221.40 Weight from the Concrete Block at Top (K): 0.00
2517.95 Total Dry Concrete Weight (Kips): 377.69

0.00 Total Buoyant Concrete Weight (Kips): 0.00
377.69 Total Vertical Load on Base (Kips): 676.60

Load/   
Capacity  
Ratio

Calculated Maxium Net Soil Pressure under the base (psf): 1699 < Allowable Factored Soil Bearing (psf): 7800 0.22 OK!
Allowable Foundation Overturning Resistance (kips-ft.): 9558.6 > Design Factored Momont (kips-ft): 3911 0.41 OK!
Factor of Safety Against Overturning (O. R. Moment/Design Moment): 2.44 OK!

TES Engr. Number: Page 2/2 Date:

Monopole Mat Foundation Design Date

Engineer Name:

AT&T

93445

4/24/2020

CT11559-A-SBA

Drawings/Calculations

EIA/TIA Standard: EIA-222-G

Structure Height (Ft.): 149

Monopole

Engineer Login ID: TES

4/24/2020

Structure Type:

T. Alajaj

Base Reactions (Factored):

Diameter of Pier (ft.):

Analysis

Material Properties and Reabr Info:

Analysis or Design?

       Total Dry Soil Volume (cu. Ft.):

Check Soil Capacities:

       Total Buoyant Soil Volume (cu. Ft.):
       Total Effective Soil Weight (Kips):
       Total Dry Concrete Volume (cu. Ft.):
       Total Buoyant Concrete Volume (cu. Ft.):
       Total Effective Concrete Weight (Kips):

93445



Check the capacities of Reinforceing Concrete:
Strength reduction factor (Flexure and axial tension): 0.90 Strength reduction factor (Shear): 0.75
Strength reduction factor (Axial compresion): 0.65 Wind Load Factor on Concrete Design: 1.00

 (1) Concrete Pier:

Load/   
Capacity  
Ratio

Vertical Steel Rebar Area (sq. in./each): 1.00 Tie / Stirrup Area (sq. in./each): 0.31
Calculated Moment Capacity (Mn,Kips-Ft): 8863.4 > Design Factored Moment (Mu, Kips-F 3824.1 0.43 OK!
Calculated Shear Capacity (Kips): 663.6 > Design Factored Shear (Kips): 34.7 0.05 OK!
Calculated Tension Capacity (Tn, Kips): 3024.0 > Design Factored Tension (Tu Kips): 0.0 0.00 OK!
Calculated Compression Capacity (Pn, Kips): 7274.1 > Design Factored Axial Load (Pu Kips): 77.5 0.01 OK!
Moment & Axial Strength Combination: 0.43 OK! Check Tie Spacing (Design/Required): 1 OK!
Pier Reinforcement Ratio: 0.010

 (2).Concrete Pad:
One-Way Design Shear Capacity (L-Direction, Kips): 808.0 > One-Way Factored Shear (L-D. Kips): 353.3 0.44 OK!
One-Way Design Shear Capacity (W-Direction, Kips): 808.0 > One-Way Factored Shear (W-D., Kips) 353.3 0.44 OK!
One-Way Design Shear Capacity (Corner-Corner. Kips): 845.4 > One-Way Factored Shear (C-C, Kips): 336.9 0.40 OK!
Lower Steel Pad Reinforcement Ratio (L-Direct. ): 0.0031 OK! Lower Steel Pad Reinf. Ratio (W-Direc 0.0031
Lower Steel Pad Moment Capacity (L-Direction. Kips-ft): 3441.0 > Moment at Bottom ( L-Dir. K-Ft): 2429.6 0.71 OK!
Lower Steel Pad Moment Capacity (W-Direction. Kips-ft): 3441.0 > Moment at Bottom ( W-Dir. K-Ft): 2429.6 0.71 OK!
Lower Steel Pad Moment Capacity (Corner-Corner,K-ft): 4831.9 > Moment at Bottom ( C-C Dir. K-Ft): 3436.0 0.71 OK!
Upper Steel Pad Reinforcement Ratio (L-Direct. ): 0.0031 OK! Upper Steel Reinf. Ratio (W-Dir. ): 0.0031
Upper Steel Pad Moment Capacity (L-Direc. Kips-ft): 3441.0 > Moment at the top  (L-Dir K-Ft): 673.9 0.20 OK!
Upper Steel Pad Moment Capacity (W-Direc. Kips-ft): 3441.0 > Moment at the top  (W-Dir K-Ft): 673.9 0.20 OK!
Upper Steel Pad Moment Capacity (Corner-Corner. K-ft): 4831.9 > Moment at the top  (C-C Dir. K-Ft): 629.1 0.13 OK!

 (3).Check Punching Shear Capacity due to Moment in the Pier:
Moment transferred by punching shear: 1488.0 k-ft. Max. factored shear stress vu_CD: 1.7 Psi
Max. factored shear stress vu_AB: 15.3 Psi n: 164.3 Psi
Max. factored shear stress vu: 15.3 Psi Check Usage of Punching Shear Capacity: 0.09 OK!

Reinforcement Ratio is satisfied per ACI
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April 10, 2020

SAI Communications 
12 Industrial Way 
Salem NH, 03079 

RE: SBA Site I.D.  CT11559-A 
Site Number:  CT1259 (LTE 5G) 

 FA Number:  10128120 
 PACE Number:  MRCTB047160 
 PT Number:  2051A0VFCV 

Site Name:    THOMPSON CT RICH RD 
Site Address:  38 Rich Road 
   North Grosvenordale, CT 06255 
 

To Whom It May Concern: 

Hudson Design Group LLC (HDG) has been authorized by SAI Communications to perform a mount analysis 
on the existing AT&T antenna/RRH mounts to determine their capability of supporting the following 
additional loading: 

 (3) 7770 Antennas (55.0�x11.0�x5.0� - Wt. = 35 lbs. /each) 
 

 (6) LGP21401 TMA�s (14.4�x9.0�x2.7� � Wt. = 19 lbs. /each) 
 

 (1) Squid Surge Arrestor (24.0�x9.7�  � Wt. = 33 lbs. /each) (Tower Mount)  
 

 (3) OPA65R-BU8DA Antennas (96.0�x21.0�x7.8� � Wt. = 77 lbs. /each) 
 

 (3) DMP65R-BU8DA Antennas (96.0�x20.7�x7.7� � Wt. = 96 lbs. /each) 
 

 (3) B14 4478 RRH�s (18.1�x13.4�x8.3�� Wt. = 60 lbs. /each) 
 

 (3) B5/B12 4449 RRH�s (17.9�x13.2�x9.5� � Wt. = 71 lbs. /each) 
 

 (3) B2/B66A 8843 RRH�s (14.9�x13.2�x10.9� � Wt. = 72 lbs. /each) 
 

 (1) Squid Surge Arrestor (24.0�x9.7�  � Wt. = 33 lbs. /each) (Tower Mount) 

*Proposed equipment shown in bold 

No original structural design documents or fabrication drawings were available for the existing mounts. 
HDG�s subconsultant, ProVertic LLC, conducted a survey climb and mapping of the existing AT&T antenna 
mounts on March 23, 2020. 
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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 � R13.   
 

 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 130 mph with a max basic wind speed with ice of 50 
mph and a max ice thickness of 1.5 in.  An escalated ice thickness of 1.72 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. 
 

 AT&T policy forbids walking on or suspending below T-arm mounts. This analysis does not include 
live load conditions for this mount. 
 

 The existing mount is secured to the existing monopole with a ring mount.  The connection is 
considered OK by visual inspection.   
 

Based on our evaluation, we have determined that the existing mounts ARE NOT CAPABLE of supporting the 
proposed installation. HDG recommends the following modifications: 

 Remove existing antenna pipes and install new 2-1/2� std. (2.88� O.D.) antenna pipes behind new 
OPA65R-BU8DA and DMP65R-BU8DA Antennas (typ. of 2 per sector, total of 6). 
 

 Install new 2� std. (2.38� O.D.) horizontal pipe secured to new and existing antenna pipes (typ. of 1 
per sector, total of 3). 
 

 Install new 2� std. (2.38� O.D.) pipe brace secured to the mount standoff (typ. of 1 per sector,     
total of 3). 

Component Controlling Load Case Stress Ratio Pass/Fail 
Existing (LTE 5G)  

Mount Rating  
1 LC1 118% FAIL 

Modified (LTE 5G) 
 Mount Rating 

4 LC30 58% PASS 

Reference Documents: 

 Mount mapping report prepared by ProVertic LLC. 
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FIELD PHOTOS: 
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Wind & Ice  
Calculations 



Date:          4/8/2020
Project Name:   THOMPSON CT RICH RD

Project No.:        CT1259    

Designed By:      LBW          Checked By:  MSC       

2.6.5.2 Velocity Pressure Coeff:

Kz= 2.01 (z/zg)
2/ z= 127 (ft)

zg= 1200 (ft)
Kz= 1.058 = 7.0

Kzmin Kz 2.01

Table 2 4
Exposure Zg 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= #DIV/0! Kh= #DIV/0!
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= 127
zs= 640 (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= 0.98 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.50 in
Importance Factor = I= 1.0 (from Table 2 3)

Kiz = 1.14 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.72 in
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Project Name:   THOMPSON CT RICH RD

Project No.:        CT1259    
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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= 151 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= 1.058 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)
Ks= 1.0 (from 2.6.7)

qz= 42.49 Ke= 0.98 (from 2.6.8)
qz (ice)= 6.29 Kd= 0.95 (from Table 2 2)
qz (30)= 2.26 Vmax= 130 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

Table 2 2
Structure Type Wind Direction Probability Factor, Kd

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
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Determine Ca:

Table 2 9

Round C < 39
(Subcritical)
39 C 78
(Transitional)

C > 78
(Supercritical)

Ice Thickness = 1.72 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)

7770 Antenna 55.0 11.0 5.0 4.20 5.00 1.31 234 48 12

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 4.57 1.29 769 137 41

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 759 136 40

B14 4478 RRH 18.1 13.4 8.3 1.68 1.35 1.20 86 19 5
B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 2.18 1.20 53 13 3

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.13 1.20 70 16 4
B5/B12 4449 RRH (Side) 14.9 10.4 13.2 1.08 1.43 1.20 55 13 3

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.20 70 16 4

LGP21401 TMA 14.4 2.7 9.0 0.27 5.33 1.33 15 6 1

Surge Arrestor 24.0 9.7 9.7 1.62 2.47 0.70 48 11 3

2" Pipe 2.4 12.0 0.20 0.20 1.20 10 5 1

3" Pipe 3.5 12.0 0.29 0.29 1.20 15 6 1

4" Pipe 4.5 12.0 0.38 0.38 1.20 19 6 1

4x4 HSS 4.0 12.0 0.33 0.33 1.25 18 6 1

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

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



Date:           4/8/2020

Project Name:   THOMPSON CT RICH RD

Project No.:        CT1259    

Designed By:      LBW          Checked By:  MSC       

Angle = 30 (deg) Ice Thickness = 1.72 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)
(normal)

Force (lbs)
(side)

Force (lbs)
(angle)

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 234 124 207

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 769 348 664

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 759 345 656

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 86 53 78
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 43 86 54

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 70 55 66
B5/B12 4449 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 35 70 44

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 70 58 67

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 15 46 23

WIND LOADS WITH ICE:

7770 Antenna 58.4 14.4 8.4 5.86 3.42 4.05 6.93 1.27 1.40 47 30 43

OPA65R BU8DA Antenna 99.4 24.4 11.2 16.87 7.76 4.07 8.85 1.27 1.46 135 71 119

DMP65R BU8DA Antenna 99.4 24.1 11.1 16.66 7.69 4.12 8.93 1.27 1.46 133 71 118

B14 4478 RRH 21.5 16.8 11.7 2.52 1.75 1.28 1.84 1.20 1.20 19 13 18
B14 4478 RRH (Side) 21.5 8.4 16.8 1.26 2.52 2.56 1.28 1.20 1.20 10 19 12

B5/B12 4449 RRH 18.3 16.6 13.8 2.12 1.76 1.10 1.33 1.20 1.20 16 13 15
B5/B12 4449 RRH (Side) 18.3 8.3 16.6 1.06 2.12 2.20 1.10 1.20 1.20 8 16 10

B2/B66A 8843 RRH 18.3 16.6 14.3 2.12 1.82 1.10 1.28 1.20 1.20 16 14 15

LGP21401 TMA 17.8 6.1 12.4 0.76 1.54 2.91 1.43 1.22 1.20 6 12 7

WIND LOADS AT 30 MPH:

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 12 7 11

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 41 19 35

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 35

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 4
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 2 5 3

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 4 3 4
B5/B12 4449 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 2 4 2

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 4 3 4

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 2 1

WIND LOADS
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Angle = 60 (deg) Ice Thickness = 1.72 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)

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 234 124 152

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 769 348 453

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 759 345 449

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 86 53 61
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 64 86 81

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 70 55 59
B5/B12 4449 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 52 70 65

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 70 58 61

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 15 46 38

WIND LOADS WITH ICE:

7770 Antenna 58.4 14.4 8.4 5.86 3.42 4.05 6.93 1.27 1.40 47 30 34

OPA65R BU8DA Antenna 99.4 24.4 11.2 16.87 7.76 4.07 8.85 1.27 1.46 135 71 87

DMP65R BU8DA Antenna 99.4 24.1 11.1 16.66 7.69 4.12 8.93 1.27 1.46 133 71 86

B14 4478 RRH 21.5 16.8 11.7 2.52 1.75 1.28 1.84 1.20 1.20 19 13 15
B14 4478 RRH (Side) 21.5 12.6 16.8 1.89 2.52 1.71 1.28 1.20 1.20 14 19 18

B5/B12 4449 RRH 18.3 16.6 13.8 2.12 1.76 1.10 1.33 1.20 1.20 16 13 14
B5/B12 4449 RRH (Side) 18.3 12.5 16.6 1.59 2.12 1.47 1.10 1.20 1.20 12 16 15

B2/B66A 8843 RRH 18.3 16.6 14.3 2.12 1.82 1.10 1.28 1.20 1.20 16 14 14

LGP21401 TMA 17.8 6.1 12.4 0.76 1.54 2.91 1.43 1.22 1.20 6 12 10

WIND LOADS AT 30 MPH:

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 12 7 8

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 41 19 24

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 24

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 3 5 4

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 4 3 3
B5/B12 4449 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 3 4 3

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 4 3 3

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 2 2

WIND LOADS
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Angle = 90 (deg) Ice Thickness = 1.72 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)

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 234 124 124

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 769 348 348

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 759 345 345

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 86 53 53
B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 53 86 86

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 70 55 55
B5/B12 4449 RRH (Side) 14.9 10.4 13.2 1.08 1.37 1.43 1.13 1.20 1.20 55 70 70

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 70 58 58

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 15 46 46

WIND LOADS WITH ICE:

7770 Antenna 58.4 14.4 8.4 5.86 3.42 4.05 6.93 1.27 1.40 47 30 30

OPA65R BU8DA Antenna 99.4 24.4 11.2 16.87 7.76 4.07 8.85 1.27 1.46 135 71 71

DMP65R BU8DA Antenna 99.4 24.1 11.1 16.66 7.69 4.12 8.93 1.27 1.46 133 71 71

B14 4478 RRH 21.5 16.8 11.7 2.52 1.75 1.28 1.84 1.20 1.20 19 13 13
B14 4478 RRH (Side) 21.5 11.7 16.8 1.75 2.52 1.84 1.28 1.20 1.20 13 19 19

B5/B12 4449 RRH 18.3 16.6 13.8 2.12 1.76 1.10 1.33 1.20 1.20 16 13 13
B5/B12 4449 RRH (Side) 18.3 13.8 16.6 1.76 2.12 1.33 1.10 1.20 1.20 13 16 16

B2/B66A 8843 RRH 18.3 16.6 14.3 2.12 1.82 1.10 1.28 1.20 1.20 16 14 14

LGP21401 TMA 17.8 6.1 12.4 0.76 1.54 2.91 1.43 1.22 1.20 6 12 12

WIND LOADS AT 30 MPH:

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 12 7 7

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 41 19 19

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 18

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3
B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 5

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 4 3 3
B5/B12 4449 RRH (Side) 14.9 10.4 13.2 1.08 1.37 1.43 1.13 1.20 1.20 3 4 4

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 4 3 3

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 2 2

WIND LOADS
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Angle = 120 (deg) Ice Thickness = 1.72 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)

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 234 124 152

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 769 348 453

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 759 345 449

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 86 53 61
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 64 86 81

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 70 55 59
B5/B12 4449 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 52 70 65

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 70 58 61

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 15 46 38

WIND LOADS WITH ICE:

7770 Antenna 58.4 14.4 8.4 5.86 3.42 4.05 6.93 1.27 1.40 47 30 34

OPA65R BU8DA Antenna 99.4 24.4 11.2 16.87 7.76 4.07 8.85 1.27 1.46 135 71 87

DMP65R BU8DA Antenna 99.4 24.1 11.1 16.66 7.69 4.12 8.93 1.27 1.46 133 71 86

B14 4478 RRH 21.5 16.8 11.7 2.52 1.75 1.28 1.84 1.20 1.20 19 13 15
B14 4478 RRH (Side) 21.5 12.6 16.8 1.89 2.52 1.71 1.28 1.20 1.20 14 19 18

B5/B12 4449 RRH 18.3 16.6 13.8 2.12 1.76 1.10 1.33 1.20 1.20 16 13 14
B5/B12 4449 RRH (Side) 18.3 12.5 16.6 1.59 2.12 1.47 1.10 1.20 1.20 12 16 15

B2/B66A 8843 RRH 18.3 16.6 14.3 2.12 1.82 1.10 1.28 1.20 1.20 16 14 14

LGP21401 TMA 17.8 6.1 12.4 0.76 1.54 2.91 1.43 1.22 1.20 6 12 10

WIND LOADS AT 30 MPH:

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 12 7 8

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 41 19 24

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 24

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 3 5 4

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 4 3 3
B5/B12 4449 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 3 4 3

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 4 3 3

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 2 2

WIND LOADS



Date:          4/8/2020

Project Name:   THOMPSON CT RICH RD

Project No.:        CT1259    

Designed By:      LBW          Checked By:  MSC       

Angle = 150 (deg) Ice Thickness = 1.72 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)

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 234 124 207

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 769 348 664

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 759 345 656

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 86 53 78
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 43 86 54

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 70 55 66
B5/B12 4449 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 35 70 44

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 70 58 67

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 15 46 23

WIND LOADS WITH ICE:

7770 Antenna 58.4 14.4 8.4 5.86 3.42 4.05 6.93 1.27 1.40 47 30 43

OPA65R BU8DA Antenna 99.4 24.4 11.2 16.87 7.76 4.07 8.85 1.27 1.46 135 71 119

DMP65R BU8DA Antenna 99.4 24.1 11.1 16.66 7.69 4.12 8.93 1.27 1.46 133 71 118

B14 4478 RRH 21.5 16.8 11.7 2.52 1.75 1.28 1.84 1.20 1.20 19 13 18
B14 4478 RRH (Side) 21.5 8.4 16.8 1.26 2.52 2.56 1.28 1.20 1.20 10 19 12

B5/B12 4449 RRH 18.3 16.6 13.8 2.12 1.76 1.10 1.33 1.20 1.20 16 13 15
B5/B12 4449 RRH (Side) 18.3 8.3 16.6 1.06 2.12 2.20 1.10 1.20 1.20 8 16 10

B2/B66A 8843 RRH 18.3 16.6 14.3 2.12 1.82 1.10 1.28 1.20 1.20 16 14 15

LGP21401 TMA 17.8 6.1 12.4 0.76 1.54 2.91 1.43 1.22 1.20 6 12 7

WIND LOADS AT 30 MPH:

7770 Antenna 55.0 11.0 5.0 4.20 1.91 5.00 11.00 1.31 1.53 12 7 11

OPA65R BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 41 19 35

DMP65R BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 35

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 4
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 2 5 3

B5/B12 4449 RRH 14.9 13.2 10.4 1.37 1.08 1.13 1.43 1.20 1.20 4 3 4
B5/B12 4449 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 2 4 2

B2/B66A 8843 RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 4 3 4

LGP21401 TMA 14.4 2.7 9.0 0.27 0.90 5.33 1.60 1.33 1.20 1 2 1

WIND LOADS



Date:     4/8/2020

Project Name:   THOMPSON CT RICH RD

Project No.:        CT1259    

Designed By:      LBW          Checked By:  MSC       

Thickness of ice: 1.72 in.
Density of ice: 56 pcf

7770 Antenna OPA65R BU8DA Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 55.0 Height (in): 96.0
Width (in): 11.0 Width (in): 21.0
Depth (in): 5.0 Depth (in): 7.8
Total weight of ice on object: 133 lbs Total weight of ice on object: 406 lbs
Weight of object: 35.0 lbs Weight of object: 77.0 lbs
Combined weight of ice and object: 168 lbs Combined weight of ice and object: 483 lbs

DMP65R BU8DA Antenna B14 4478 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 96.0 Height (in): 18.1
Width (in): 20.7 Width (in): 13.4
Depth (in): 7.7 Depth (in): 8.3
Total weight of ice on object: 400 lbs Total weight of ice on object: 55 lbs
Weight of object: 96.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 496 lbs Combined weight of ice and object: 115 lbs

B5/B12 4449 RRH B2/B66A 8843 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 14.9 Height (in): 14.9
Width (in): 13.2 Width (in): 13.2
Depth (in): 10.4 Depth (in): 10.9
Total weight of ice on object: 48 lbs Total weight of ice on object: 49 lbs
Weight of object: 73.0 lbs Weight of object: 72.0 lbs
Combined weight of ice and object: 121 lbs Combined weight of ice and object: 121 lbs

LGP21401 TMA Squid Surge Arrestor
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 14.4 Depth (in): 24.0
Width (in): 2.7 Diameter(in): 9.7
Depth (in): 9.0 Total weight of ice on object: 48 lbs
Total weight of ice on object: 28 lbs Weight of object: 33 lbs
Weight of object: 19.0 lbs Combined weight of ice and object: 81 lbs
Combined weight of ice and object: 47 lbs

3" Pipe
2" pipe Per foot weight of ice:
Per foot weight of ice: diameter (in): 3.5
diameter (in): 2.38 Per foot weight of ice on object: 11 plf
Per foot weight of ice on object: 9 plf

HSS 4x4
4" Pipe Weight of ice based on total radial SF area:
Per foot weight of ice: Height (in): 4
diameter (in): 4.5 Width (in): 4
Per foot weight of ice on object: 13 plf Per foot weight of ice on object: 16 plf

ICE WEIGHT CALCULATIONS



 
 

 
 
 
 
 
 
 
 

Mount Calculations  
(Existing Conditions) 
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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
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

-----------------------------------------------------------------------------------------------------------------------------------------------
Wo 1 z -0.015 0.00 0.00 No 0.00 No

2 z -0.019 0.00 0.00 No 0.00 No
4 z -0.018 0.00 0.00 No 0.00 No
11 z -0.01 0.00 0.00 No 0.00 No
14 z -0.01 0.00 0.00 No 0.00 No

W30 1 z -0.015 0.00 0.00 No 0.00 No
2 z -0.019 0.00 0.00 No 0.00 No
4 z -0.018 0.00 0.00 No 0.00 No
11 z -0.01 0.00 0.00 No 0.00 No
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14 z -0.01 0.00 0.00 No 0.00 No
W60 1 x -0.015 0.00 0.00 No 0.00 No

2 x -0.019 0.00 0.00 No 0.00 No
4 x -0.018 0.00 0.00 No 0.00 No
9 x -0.01 0.00 0.00 No 0.00 No
10 x -0.01 0.00 0.00 No 0.00 No
11 x -0.01 0.00 0.00 No 0.00 No
12 x -0.01 0.00 0.00 No 0.00 No
14 x -0.01 0.00 0.00 No 0.00 No

W90 2 x -0.019 0.00 0.00 No 0.00 No
4 x -0.018 0.00 0.00 No 0.00 No
9 x -0.01 0.00 0.00 No 0.00 No
10 x -0.01 0.00 0.00 No 0.00 No
11 x -0.01 0.00 0.00 No 0.00 No
12 x -0.01 0.00 0.00 No 0.00 No
14 x -0.01 0.00 0.00 No 0.00 No

W120 1 x -0.015 0.00 0.00 No 0.00 No
2 x -0.019 0.00 0.00 No 0.00 No
4 x -0.018 0.00 0.00 No 0.00 No
9 x -0.01 0.00 0.00 No 0.00 No
10 x -0.01 0.00 0.00 No 0.00 No
11 x -0.01 0.00 0.00 No 0.00 No
12 x -0.01 0.00 0.00 No 0.00 No
14 x -0.01 0.00 0.00 No 0.00 No

W150 1 z 0.015 0.00 0.00 No 0.00 No
2 z 0.019 0.00 0.00 No 0.00 No
4 z 0.018 0.00 0.00 No 0.00 No
11 z 0.01 0.00 0.00 No 0.00 No
14 z 0.01 0.00 0.00 No 0.00 No

Di 1 y -0.011 0.00 0.00 No 0.00 No
2 y -0.013 0.00 0.00 No 0.00 No
4 y -0.016 0.00 0.00 No 0.00 No
9 y -0.009 0.00 0.00 No 0.00 No
10 y -0.009 0.00 0.00 No 0.00 No
11 y -0.009 0.00 0.00 No 0.00 No
12 y -0.009 0.00 0.00 No 0.00 No
14 y -0.009 0.00 0.00 No 0.00 No

-----------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

---------------------------------------------------------------------------------------------------------
D 9 y -0.039 0.50 No

y -0.039 7.50 No
10 y -0.048 0.50 No

y -0.048 7.50 No
11 y -0.06 1.00 No

y -0.073 1.00 No
y -0.072 5.00 No

12 y -0.018 0.50 No
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y -0.018 5.00 No
y -0.038 4.00 No

14 y -0.033 1.00 No
Wo 9 z -0.385 0.50 No

z -0.385 7.50 No
10 z -0.38 0.50 No

z -0.38 7.50 No
11 z -0.053 1.00 No

z -0.055 1.00 No
z -0.07 5.00 No

12 z -0.118 0.50 No
z -0.118 5.00 No
z -0.015 4.00 No

14 z -0.048 1.00 No
W30 9 3 -0.332 0.50 No

3 -0.332 7.50 No
10 3 -0.328 0.50 No

3 -0.328 7.50 No
11 3 -0.054 1.00 No

3 -0.067 5.00 No
12 3 -0.104 0.50 No

3 -0.104 5.00 No
3 -0.023 4.00 No

14 3 -0.048 1.00 No
W60 9 3 -0.227 0.50 No

3 -0.227 7.50 No
10 3 -0.225 0.50 No

3 -0.225 7.50 No
11 3 -0.081 1.00 No

3 -0.061 5.00 No
12 3 -0.076 0.50 No

3 -0.076 5.00 No
3 -0.038 4.00 No

14 3 -0.048 1.00 No
W90 9 x -0.175 0.50 No

x -0.175 7.50 No
10 x -0.173 0.50 No

x -0.173 7.50 No
11 x -0.086 1.00 No

x -0.058 5.00 No
12 x -0.063 0.50 No

x -0.063 5.00 No
x -0.046 4.00 No

14 x -0.048 1.00 No
W120 9 2 -0.227 0.50 No

2 -0.227 7.50 No
10 2 -0.225 0.50 No

2 -0.225 7.50 No
11 2 -0.081 1.00 No

2 -0.061 5.00 No
12 2 -0.076 0.50 No

2 -0.076 5.00 No
2 -0.038 4.00 No

14 2 -0.048 1.00 No
W150 9 2 -0.332 0.50 No

2 -0.332 7.50 No
10 2 -0.328 0.50 No

2 -0.328 7.50 No
11 2 -0.054 1.00 No

2 -0.067 5.00 No
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12 2 -0.104 0.50 No
2 -0.104 5.00 No
2 -0.023 4.00 No

14 2 -0.048 1.00 No
Di 9 y -0.203 0.50 No

y -0.203 7.50 No
10 y -0.20 0.50 No

y -0.20 7.50 No
11 y -0.055 1.00 No

y -0.048 1.00 No
y -0.049 5.00 No

12 y -0.066 0.50 No
y -0.066 5.00 No
y -0.056 4.00 No

14 y -0.048 1.00 No
WI0 9 z -0.069 0.50 No

z -0.069 7.50 No
10 z -0.068 0.50 No

z -0.068 7.50 No
11 z -0.013 1.00 No

z -0.013 1.00 No
z -0.016 5.00 No

12 z -0.025 0.50 No
z -0.025 5.00 No
z -0.006 4.00 No

14 z -0.011 1.00 No
WI30 9 3 -0.06 0.50 No

3 -0.06 7.50 No
10 3 -0.059 0.50 No

3 -0.059 7.50 No
11 3 -0.012 1.00 No

3 -0.015 5.00 No
12 3 -0.022 0.50 No

3 -0.022 5.00 No
3 -0.007 4.00 No

14 3 -0.011 1.00 No
WI60 9 3 -0.044 0.50 No

3 -0.044 7.50 No
10 3 -0.044 0.50 No

3 -0.044 7.50 No
11 3 -0.018 1.00 No

3 -0.014 5.00 No
12 3 -0.018 0.50 No

3 -0.018 5.00 No
3 -0.01 4.00 No

14 3 -0.011 1.00 No
WI90 9 x -0.036 0.50 No

x -0.036 7.50 No
10 x -0.036 0.50 No

x -0.036 7.50 No
11 x -0.019 1.00 No

x -0.014 5.00 No
12 x -0.016 0.50 No

x -0.016 5.00 No
x -0.012 4.00 No

14 x -0.011 1.00 No
WI120 9 2 -0.044 0.50 No

2 -0.044 7.50 No
10 2 -0.044 0.50 No

2 -0.044 7.50 No
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11 2 -0.018 1.00 No
2 -0.014 5.00 No

12 2 -0.018 0.50 No
2 -0.018 5.00 No
2 -0.01 4.00 No

14 2 -0.011 1.00 No
WI150 9 2 -0.06 0.50 No

2 -0.06 7.50 No
10 2 -0.059 0.50 No

2 -0.059 7.50 No
11 2 -0.012 1.00 No

2 -0.015 5.00 No
12 2 -0.022 0.50 No

2 -0.022 5.00 No
2 -0.007 4.00 No

14 2 -0.011 1.00 No
WL0 9 z -0.021 0.50 No

z -0.021 7.50 No
10 z -0.021 0.50 No

z -0.021 7.50 No
11 z -0.003 1.00 No

z -0.003 1.00 No
z -0.004 5.00 No

12 z -0.007 0.50 No
z -0.007 5.00 No
z -0.001 4.00 No

14 z -0.003 1.00 No
WL30 9 3 -0.018 0.50 No

3 -0.018 7.50 No
10 3 -0.018 0.50 No

3 -0.018 7.50 No
11 3 -0.003 1.00 No

3 -0.004 5.00 No
12 3 -0.006 0.50 No

3 -0.006 5.00 No
3 -0.001 4.00 No

14 3 -0.003 1.00 No
WL60 9 3 -0.013 0.50 No

3 -0.013 7.50 No
10 3 -0.012 0.50 No

3 -0.012 7.50 No
11 3 -0.004 1.00 No

3 -0.003 5.00 No
12 3 -0.005 0.50 No

3 -0.005 5.00 No
3 -0.002 4.00 No

14 3 -0.003 1.00 No
WL90 9 x -0.01 0.50 No

x -0.01 7.50 No
10 x -0.01 0.50 No

x -0.01 7.50 No
11 x -0.005 1.00 No

x -0.003 5.00 No
12 x -0.004 0.50 No

x -0.004 5.00 No
x -0.002 4.00 No

14 x -0.003 1.00 No
WL120 9 2 -0.013 0.50 No

2 -0.013 7.50 No
10 2 -0.012 0.50 No
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2 -0.012 7.50 No
11 2 -0.004 1.00 No

2 -0.003 5.00 No
12 2 -0.005 0.50 No

2 -0.005 5.00 No
2 -0.002 4.00 No

14 2 -0.003 1.00 No
WL150 9 2 -0.018 0.50 No

2 -0.018 7.50 No
10 2 -0.018 0.50 No

2 -0.018 7.50 No
11 2 -0.003 1.00 No

2 -0.004 5.00 No
12 2 -0.006 0.50 No

2 -0.006 5.00 No
2 -0.001 4.00 No

14 2 -0.003 1.00 No
---------------------------------------------------------------------------------------------------------

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
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________
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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
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
---------------------------------------------------------------------------
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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
LC38=1.2D+1.5LL1
LC39=1.2D+1.5LL2
LC40=1.2D+1.5LL3

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HSS_SQR 4X4X1_4 4 LC6 at 0.00% 0.68 OK
-----------------------------------------------------------------------------------------------

PIPE 2x0.154 9 LC1 at 50.00% 1.02 N.G.
10 LC1 at 50.00% 1.01 N.G.
11 LC1 at 46.88% 0.18 OK
12 LC7 at 46.88% 0.21 OK
14 LC7 at 81.25% 0.08 OK

-----------------------------------------------------------------------------------------------
PIPE 3x0.216 1 LC1 at 48.96% 1.18 N.G.

-----------------------------------------------------------------------------------------------
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PIPE 4x0.237 2 LC7 at 50.00% 0.00 OK
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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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]

--------------------------------------------------------------------------------------------------------------------
1 -1.50 0.00 0.00 0
3 0.00 0.75 2.60 0
4 0.00 -0.75 2.60 0
6 6.00 0.00 2.80 0
7 -6.00 0.00 2.80 0
16 -5.50 3.00 3.00 0
17 5.50 4.00 3.00 0
18 -1.8333 3.00 3.00 0
19 1.8333 4.00 3.00 0
20 -5.50 -3.00 3.00 0
21 5.50 -4.00 3.00 0
22 -1.8333 -3.00 3.00 0
23 1.8333 -4.00 3.00 0
27 -0.0996 2.50 2.0273 0
--------------------------------------------------------------------------------------------------------------------

Restraints
__________________________________________________________________________________________________________________________
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Node TX TY TZ RX RY RZ

-----------------------------------------------------------------------------------------------
1 1 1 1 1 1 1
-----------------------------------------------------------------------------------------------

Members
__________________________________________________________________________________________________________________________

Member NJ NK Description Section Material d0 dL Ig factor
[in] [in]

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 6 7 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
2 3 4 PIPE 4x0.237 A53 GrB 0.00 0.00 0.00
4 1 2 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
9 17 21 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
10 19 23 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
11 18 22 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
12 16 20 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
14 27 28 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
__________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

--------------------------------------------------------------------------------------------------------------------
9 315.00 0 0.00 0.00 0.00
10 315.00 0 0.00 0.00 0.00
11 315.00 0 0.00 0.00 0.00
12 315.00 0 0.00 0.00 0.00
14 315.00 0 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------
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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
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

-----------------------------------------------------------------------------------------------------------------------------------------------
Wo 1 z -0.015 0.00 0.00 No 0.00 No

2 z -0.019 0.00 0.00 No 0.00 No
4 z -0.018 0.00 0.00 No 0.00 No
11 z -0.01 0.00 0.00 No 0.00 No
14 z -0.01 0.00 0.00 No 0.00 No
15 z -0.01 0.00 0.00 No 0.00 No
20 z -0.01 0.00 0.00 No 0.00 No

W30 1 z -0.015 0.00 0.00 No 0.00 No
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2 z -0.019 0.00 0.00 No 0.00 No
4 z -0.018 0.00 0.00 No 0.00 No
11 z -0.01 0.00 0.00 No 0.00 No
14 z -0.01 0.00 0.00 No 0.00 No
15 z -0.01 0.00 0.00 No 0.00 No
20 z -0.01 0.00 0.00 No 0.00 No

W60 1 x -0.015 0.00 0.00 No 0.00 No
2 x -0.019 0.00 0.00 No 0.00 No
4 x -0.018 0.00 0.00 No 0.00 No
9 x -0.012 0.00 0.00 No 0.00 No
10 x -0.012 0.00 0.00 No 0.00 No
11 x -0.01 0.00 0.00 No 0.00 No
12 x -0.01 0.00 0.00 No 0.00 No
14 x -0.01 0.00 0.00 No 0.00 No
15 x -0.01 0.00 0.00 No 0.00 No
20 x -0.01 0.00 0.00 No 0.00 No

W90 2 x -0.019 0.00 0.00 No 0.00 No
4 x -0.018 0.00 0.00 No 0.00 No
9 x -0.012 0.00 0.00 No 0.00 No
10 x -0.012 0.00 0.00 No 0.00 No
11 x -0.01 0.00 0.00 No 0.00 No
12 x -0.01 0.00 0.00 No 0.00 No
14 x -0.01 0.00 0.00 No 0.00 No
15 x -0.01 0.00 0.00 No 0.00 No

W120 1 x -0.015 0.00 0.00 No 0.00 No
2 x -0.019 0.00 0.00 No 0.00 No
4 x -0.018 0.00 0.00 No 0.00 No
9 x -0.012 0.00 0.00 No 0.00 No
10 x -0.012 0.00 0.00 No 0.00 No
11 x -0.01 0.00 0.00 No 0.00 No
12 x -0.01 0.00 0.00 No 0.00 No
14 x -0.01 0.00 0.00 No 0.00 No
15 x -0.01 0.00 0.00 No 0.00 No
20 x -0.01 0.00 0.00 No 0.00 No

W150 1 z 0.015 0.00 0.00 No 0.00 No
2 z 0.019 0.00 0.00 No 0.00 No
4 z 0.018 0.00 0.00 No 0.00 No
11 z 0.01 0.00 0.00 No 0.00 No
14 z 0.01 0.00 0.00 No 0.00 No
15 z 0.01 0.00 0.00 No 0.00 No
20 z 0.01 0.00 0.00 No 0.00 No

Di 1 y -0.011 0.00 0.00 No 0.00 No
2 y -0.013 0.00 0.00 No 0.00 No
4 y -0.016 0.00 0.00 No 0.00 No
9 y -0.01 0.00 0.00 No 0.00 No
10 y -0.01 0.00 0.00 No 0.00 No
11 y -0.009 0.00 0.00 No 0.00 No
12 y -0.009 0.00 0.00 No 0.00 No
14 y -0.009 0.00 0.00 No 0.00 No
15 y -0.009 0.00 0.00 No 0.00 No
20 y -0.009 0.00 0.00 No 0.00 No

-----------------------------------------------------------------------------------------------------------------------------------------------
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Concentrated forces on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

---------------------------------------------------------------------------------------------------------
D 9 y -0.039 0.50 No

y -0.039 7.50 No
10 y -0.048 0.50 No

y -0.048 7.50 No
11 y -0.06 1.00 No

y -0.073 1.00 No
y -0.072 5.00 No

12 y -0.018 0.50 No
y -0.018 5.00 No
y -0.038 4.00 No

14 y -0.033 1.00 No
Wo 9 z -0.385 0.50 No

z -0.385 7.50 No
10 z -0.38 0.50 No

z -0.38 7.50 No
11 z -0.053 1.00 No

z -0.055 1.00 No
z -0.07 5.00 No

12 z -0.118 0.50 No
z -0.118 5.00 No
z -0.015 4.00 No

14 z -0.048 1.00 No
W30 9 3 -0.332 0.50 No

3 -0.332 7.50 No
10 3 -0.328 0.50 No

3 -0.328 7.50 No
11 3 -0.054 1.00 No

3 -0.067 5.00 No
12 3 -0.104 0.50 No

3 -0.104 5.00 No
3 -0.023 4.00 No

14 3 -0.048 1.00 No
W60 9 3 -0.227 0.50 No

3 -0.227 7.50 No
10 3 -0.225 0.50 No

3 -0.225 7.50 No
11 3 -0.081 1.00 No

3 -0.061 5.00 No
12 3 -0.076 0.50 No

3 -0.076 5.00 No
3 -0.038 4.00 No

14 3 -0.048 1.00 No
W90 9 x -0.175 0.50 No

x -0.175 7.50 No
10 x -0.173 0.50 No

x -0.173 7.50 No
11 x -0.086 1.00 No

x -0.058 5.00 No
12 x -0.063 0.50 No

x -0.063 5.00 No
x -0.046 4.00 No

14 x -0.048 1.00 No
W120 9 2 -0.227 0.50 No

2 -0.227 7.50 No
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10 2 -0.225 0.50 No
2 -0.225 7.50 No

11 2 -0.081 1.00 No
2 -0.061 5.00 No

12 2 -0.076 0.50 No
2 -0.076 5.00 No
2 -0.038 4.00 No

14 2 -0.048 1.00 No
W150 9 2 -0.332 0.50 No

2 -0.332 7.50 No
10 2 -0.328 0.50 No

2 -0.328 7.50 No
11 2 -0.054 1.00 No

2 -0.067 5.00 No
12 2 -0.104 0.50 No

2 -0.104 5.00 No
2 -0.023 4.00 No

14 2 -0.048 1.00 No
Di 9 y -0.203 0.50 No

y -0.203 7.50 No
10 y -0.20 0.50 No

y -0.20 7.50 No
11 y -0.055 1.00 No

y -0.048 1.00 No
y -0.049 5.00 No

12 y -0.066 0.50 No
y -0.066 5.00 No
y -0.056 4.00 No

14 y -0.048 1.00 No
WI0 9 z -0.069 0.50 No

z -0.069 7.50 No
10 z -0.068 0.50 No

z -0.068 7.50 No
11 z -0.013 1.00 No

z -0.013 1.00 No
z -0.016 5.00 No

12 z -0.025 0.50 No
z -0.025 5.00 No
z -0.006 4.00 No

14 z -0.011 1.00 No
WI30 9 3 -0.06 0.50 No

3 -0.06 7.50 No
10 3 -0.059 0.50 No

3 -0.059 7.50 No
11 3 -0.012 1.00 No

3 -0.015 5.00 No
12 3 -0.022 0.50 No

3 -0.022 5.00 No
3 -0.007 4.00 No

14 3 -0.011 1.00 No
WI60 9 3 -0.044 0.50 No

3 -0.044 7.50 No
10 3 -0.044 0.50 No

3 -0.044 7.50 No
11 3 -0.018 1.00 No

3 -0.014 5.00 No
12 3 -0.018 0.50 No

3 -0.018 5.00 No
3 -0.01 4.00 No

14 3 -0.011 1.00 No
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WI90 9 x -0.036 0.50 No
x -0.036 7.50 No

10 x -0.036 0.50 No
x -0.036 7.50 No

11 x -0.019 1.00 No
x -0.014 5.00 No

12 x -0.016 0.50 No
x -0.016 5.00 No
x -0.012 4.00 No

14 x -0.011 1.00 No
WI120 9 2 -0.044 0.50 No

2 -0.044 7.50 No
10 2 -0.044 0.50 No

2 -0.044 7.50 No
11 2 -0.018 1.00 No

2 -0.014 5.00 No
12 2 -0.018 0.50 No

2 -0.018 5.00 No
2 -0.01 4.00 No

14 2 -0.011 1.00 No
WI150 9 2 -0.06 0.50 No

2 -0.06 7.50 No
10 2 -0.059 0.50 No

2 -0.059 7.50 No
11 2 -0.012 1.00 No

2 -0.015 5.00 No
12 2 -0.022 0.50 No

2 -0.022 5.00 No
2 -0.007 4.00 No

14 2 -0.011 1.00 No
WL0 9 z -0.021 0.50 No

z -0.021 7.50 No
10 z -0.021 0.50 No

z -0.021 7.50 No
11 z -0.003 1.00 No

z -0.003 1.00 No
z -0.004 5.00 No

12 z -0.007 0.50 No
z -0.007 5.00 No
z -0.001 4.00 No

14 z -0.003 1.00 No
WL30 9 3 -0.018 0.50 No

3 -0.018 7.50 No
10 3 -0.018 0.50 No

3 -0.018 7.50 No
11 3 -0.003 1.00 No

3 -0.004 5.00 No
12 3 -0.006 0.50 No

3 -0.006 5.00 No
3 -0.001 4.00 No

14 3 -0.003 1.00 No
WL60 9 3 -0.013 0.50 No

3 -0.013 7.50 No
10 3 -0.012 0.50 No

3 -0.012 7.50 No
11 3 -0.004 1.00 No

3 -0.003 5.00 No
12 3 -0.005 0.50 No

3 -0.005 5.00 No
3 -0.002 4.00 No
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14 3 -0.003 1.00 No
WL90 9 x -0.01 0.50 No

x -0.01 7.50 No
10 x -0.01 0.50 No

x -0.01 7.50 No
11 x -0.005 1.00 No

x -0.003 5.00 No
12 x -0.004 0.50 No

x -0.004 5.00 No
x -0.002 4.00 No

14 x -0.003 1.00 No
WL120 9 2 -0.013 0.50 No

2 -0.013 7.50 No
10 2 -0.012 0.50 No

2 -0.012 7.50 No
11 2 -0.004 1.00 No

2 -0.003 5.00 No
12 2 -0.005 0.50 No

2 -0.005 5.00 No
2 -0.002 4.00 No

14 2 -0.003 1.00 No
WL150 9 2 -0.018 0.50 No

2 -0.018 7.50 No
10 2 -0.018 0.50 No

2 -0.018 7.50 No
11 2 -0.003 1.00 No

2 -0.004 5.00 No
12 2 -0.006 0.50 No

2 -0.006 5.00 No
2 -0.001 4.00 No

14 2 -0.003 1.00 No
---------------------------------------------------------------------------------------------------------

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

Page6



WL150 WL 30 mph 150deg 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
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
---------------------------------------------------------------------------
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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

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HSS_SQR 4X4X1_4 4 LC30 at 0.00% 0.58 OK
-----------------------------------------------------------------------------------------------

PIPE 2-1_2x0.203 9 LC1 at 50.00% 0.53 OK
10 LC7 at 50.00% 0.52 OK

-----------------------------------------------------------------------------------------------
PIPE 2x0.154 11 LC34 at 47.92% 0.35 OK

12 LC34 at 47.92% 0.30 OK
14 LC4 at 81.25% 0.08 OK
15 LC32 at 0.00% 0.17 OK
20 LC30 at 33.75% 0.30 OK

-----------------------------------------------------------------------------------------------
PIPE 3x0.216 1 LC32 at 49.11% 0.54 OK
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-----------------------------------------------------------------------------------------------
PIPE 4x0.237 2 LC9 at 50.00% 0.00 OK

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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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]

--------------------------------------------------------------------------------------------------------------------
1 -1.50 0.00 0.00 0
3 0.00 0.75 2.60 0
4 0.00 -0.75 2.60 0
6 6.00 0.00 2.80 0
7 -6.00 0.00 2.80 0
16 -5.50 3.00 3.00 0
17 5.50 4.00 3.00 0
18 -1.8333 3.00 3.00 0
19 1.8333 4.00 3.00 0
20 -5.50 -3.00 3.00 0
21 5.50 -4.00 3.00 0
22 -1.8333 -3.00 3.00 0
23 1.8333 -4.00 3.00 0
27 -0.0996 2.50 2.0273 0
28 -0.0996 -0.50 2.0273 0
29 5.00 0.00 2.80 0
30 5.50 0.00 -3.00 0
31 -6.00 1.50 2.80 0
36 6.00 1.50 2.80 0
--------------------------------------------------------------------------------------------------------------------
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Restraints
__________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

-----------------------------------------------------------------------------------------------
1 1 1 1 1 1 1
30 1 1 1 0 0 0
-----------------------------------------------------------------------------------------------

Members
__________________________________________________________________________________________________________________________

Member NJ NK Description Section Material d0 dL Ig factor
[in] [in]

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 6 7 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
2 3 4 PIPE 4x0.237 A53 GrB 0.00 0.00 0.00
4 1 2 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
9 17 21 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
10 19 23 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
11 18 22 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
12 16 20 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
14 27 28 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
15 29 30 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
20 36 31 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
__________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

--------------------------------------------------------------------------------------------------------------------
9 315.00 0 0.00 0.00 0.00
10 315.00 0 0.00 0.00 0.00
11 315.00 0 0.00 0.00 0.00
12 315.00 0 0.00 0.00 0.00
14 315.00 0 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------

Rigid end offsets
__________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------
15 0.00 2.00 0.00 0.00 2.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------
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