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June 15, 2018 

SPRINT  

Attn: RF Engineering Manager 

1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

Emissions Analysis for Site:  CT54XC704 – Voluntown 

EBI Consulting was directed to analyze the proposed SPRINT facility located at 111 Stone Hill Road, 

Voluntown, CT, for the purpose of determining whether the emissions from the Proposed SPRINT 

Antenna Installation located on this property are within specified federal limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (W/cm2). 

The number of W/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 population 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 population 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. 

General population exposure to radio frequencies is regulated and enforced in units of microwatts per 

square centimeter (μW/cm2). The general population exposure limits for the 850 MHz Band is 

approximately 567 μW/cm2. The general population exposure limit for the 1900 MHz (PCS) and 2500 

MHz (BRS) 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.  
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 

consequence of their employment and in which those persons who are exposed have been made fully 

aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 

a location where exposure levels may be above general population/uncontrolled limits (see below), as 

long as the exposed person has been made fully aware of the potential for exposure and can exercise 

control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed SPRINT Wireless antenna facility located at 111 Stone Hill 

Road, Voluntown, CT, using the equipment information listed below. All calculations were performed 

per the specifications under FCC OET 65. Since SPRINT is proposing highly focused directional panel 

antennas, which project most of the emitted energy out toward the horizon, all calculations were 

performed assuming a lobe representing the maximum gain of the antenna per the antenna manufactures 

supplied specifications, minus 10 dB, was focused at the base of the tower. For this report the sample 

point is the top of a 6-foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

1) 1 CDMA channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 20 Watts per Channel.

2) 2 LTE channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 50 Watts per Channel.

3) 5 CDMA channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation.  These Channels have a transmit power of 16 Watts per Channel.

4) 2 LTE channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 40 Watts per Channel.

5) 8 LTE channels (2500 MHz (BRS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 20 Watts per Channel.
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6) All radios at the proposed installation were considered to be running at full power and were

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC

OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated

value at each sample point, all power levels emitting from the proposed antenna installation

are increased by a factor of 2.56 to account for possible in-phase reflections from the

surrounding environment. This is rarely the case, and if so, is never continuous.

7) For the following calculations, the sample point was the top of a 6-foot person standing at the

base of the tower. The maximum gain of the antenna per the antenna manufactures supplied

specifications minus 10 dB was used in this direction.  This value is a very conservative

estimate as gain reductions for these particular antennas are typically much higher in this

direction.

8) The antennas used in this modeling are the Commscope NNVV-65B-R4 and the RFS

APXVTM14-ALU-I20 for transmission in the 850 MHz, 1900 MHz (PCS) and 2500 MHz

(BRS) frequency bands.  This is based on feedback from the carrier with regards to

anticipated antenna selection. Maximum gain values for all antennas are listed in the

Inventory and Power Data table below. The maximum gain of the antenna per the antenna

manufactures supplied specifications, minus 10 dB, was used for all calculations.  This value

is a very conservative estimate as gain reductions for these particular antennas are typically

much higher in this direction.

9) The antenna mounting height centerlines of the proposed antennas are 175 feet above ground

level (AGL) for Sector A, 175 feet above ground level (AGL) for Sector B and 175 feet

above ground level (AGL) for Sector C.

10) Emissions values for additional carriers were taken from the Connecticut Siting Council

active database. Values in this database are provided by the individual carriers themselves.

All calculations were done with respect to uncontrolled / general population threshold limits. 
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SPRINT Site Inventory and Power Data by Antenna

Sector: A Sector: B Sector: C 

Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: 
Commscope  

NNVV-65B-R4 
Make / Model: 

Commscope  

NNVV-65B-R4 
Make / Model: 

Commscope  

NNVV-65B-R4 

Gain: 12.75 / 15.05 dBd Gain: 12.75 / 15.05 dBd Gain: 12.75 / 15.05 dBd 

Height (AGL): 175 feet Height (AGL): 175 feet Height (AGL): 175 feet 

Frequency Bands 
850 MHz / 

1900 MHz (PCS) 
Frequency Bands 

850 MHz / 

1900 MHz (PCS) 
Frequency Bands 

850 MHz /  

1900 MHz (PCS) 

Channel Count 10 Channel Count 10 Channel Count 10 

Total TX 

Power(W): 
280 Watts 

Total TX 

Power(W): 
280 Watts 

Total TX 

Power(W): 
280 Watts 

ERP (W): 7,378.61 ERP (W): 7,378.61 ERP (W): 7,378.61 

Antenna A1 

MPE% 
1.15 % 

Antenna B1 

MPE% 
1.15 % 

Antenna C1 

MPE% 
1.15 % 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: 
RFS     

APXVTM14-ALU-

I20 

Make / Model: 
RFS     

APXVTM14-ALU-

I20 

Make / Model: 
RFS     

APXVTM14-ALU-

I20 

Gain: 15.9 dBd Gain: 15.9 dBd Gain: 15.9 dBd 

Height (AGL): 175 feet Height (AGL): 175 feet Height (AGL): 175 feet 

Frequency Bands 2500 MHz (BRS) Frequency Bands 2500 MHz (BRS) Frequency Bands 2500 MHz (BRS) 

Channel Count 8 Channel Count 8 Channel Count 8 

Total TX 

Power(W): 
160 Watts 

Total TX 

Power(W): 
160 Watts 

Total TX 

Power(W): 
160 Watts 

ERP (W): 6,224.72 ERP (W): 6,224.72 ERP (W): 6,224.72 

Antenna A2 

MPE% 
0.78 % 

Antenna B2 

MPE% 
0.78 % 

Antenna C2 

MPE% 
0.78 % 

Site Composite MPE% 
Carrier MPE% 

SPRINT – Max per sector 1.93 % 

AT&T 1.36 % 

Verizon Wireless 1.74 % 

Site Total MPE %: 5.03 % 

SPRINT Sector A Total: 1.93 % 

SPRINT Sector B Total: 1.93 % 

SPRINT Sector C Total: 1.93 % 

Site Total: 5.03 % 

SPRINT _ Frequency Band / 

Technology     

Max Power Values     

(Per Sector) 

# 

Channels 

Watts ERP 

(Per Channel) 

Height  

(feet) 

Total Power 

Density 

(W/cm2) 

Frequency 

(MHz) 

Allowable 

MPE 

(W/cm2) 

Calculated 

% MPE 

Sprint 850 MHz CDMA 1 376.73 175 0.47 850 MHz 567 0.09% 

Sprint 850 MHz LTE 2 941.82 175 2.37 850 MHz 567 0.42% 

Sprint 1900 MHz (PCS) CDMA 5 511.82 175 3.22 1900 MHz (PCS) 1000 0.32% 

Sprint 1900 MHz (PCS) LTE 2 1,279.56 175 3.22 1900 MHz (PCS) 1000 0.32% 

Sprint 2500 MHz (BRS) LTE 8 778.09 175 7.84 2500 MHz (BRS) 1000 0.78% 

Total: 1.93% 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 

general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the SPRINT facility as well as the site composite 

emissions value with regards to compliance with FCC’s allowable limits for general population exposure 

to RF Emissions are shown here: 

SPRINT Sector Power Density Value (%) 

Sector A: 1.93 % 

Sector B: 1.93 % 

Sector C: 1.93 % 

SPRINT Maximum 

Total (per sector): 
1.93 % 

  

Site Total: 5.03 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 5.03 % of the allowable 

FCC established general population limit sampled at the ground level. This is based upon values listed in 

the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 

carriers over a 5% contribution to the composite value will require measures to bring the site into 

compliance. For this facility, the composite values calculated were well within the allowable 100% 

threshold standard per the federal government.  
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Tower Structural Analysis Report for 

SBA Communications Corporation 
 
 
 
 
 
 

Existing 180’ Self Support Tower 
 

SBA Site Name: Voluntown 
SBA Site Number: CT10024-A-02 

Carrier Name: Sprint Nextel 
Carrier Site ID/Name: CT54XC704 / Voluntown 

App #: 73332, v2 
 

Site Location:  
111 Stone Hill Road,  

Voluntown, CT 06384 
New London County 

 
Latitude: 41.606411 

Longitude: -71.851133 
 

ACGI Job # 17-8038 
 

ANALYSIS RESULTS 
Tower Components 63.5 % Pass 

Tower Foundation Capacity 54.6 % Pass 

Net Change in Tower Stress 
 

 

    -10.5 % 

Change from previous Structural 
Analysis Tower Engineering Solutions  

Project # 37275, dated 08/21/2017 

 
 
Prepared By:  
Snehalsinh Vansia, EIT    
Staff Engineer  
                

 
 

 
 

 
01/11/2018 
Approved By: 
Joji Geroge, P.E. 
CT PE #24444 
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1. ANALYSIS SUMMARY 

The existing 180’ Self Support Tower located in Voluntown, CT was analyzed by Allpro Consulting 
Group, Inc (ACGI) for the existing loads and the proposed Sprint Nextel antennas and coaxes as 
authorized by SBA Communication Corp.  Based on the results of the analysis, the existing tower 
with mentioned proposed and existing loading is found to be in code compliance with TIA-222-
G, Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and IBC 
2012. 
 
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: Rohn Industries, Inc. 
 
 
Tower Engineering 
Solutions 
 
 

Original Tower Drawings by Rohn Industries, Inc. 
(File No. 42895AE002 dated 04/24/2001) 
 
Previous Structural Analysis by Tower 
Engineering Solutions, Project # 37275 dated 
08/21/2017. 
 

Foundation Data: Rohn Industries, Inc. 
 
 

Existing MAT foundation data is as per original 
foundation design by Rohn Industries, Inc. (File 
No. 42895AE002 dated 04/24/2001) 
 

Geotechnical 
Report: 

Dr. Clarence Welti, P.E. Geotechnical report by Dr. Clarence Welti, P.E. 
dated 3/5/2001. 
 

Loading Data: Tower Engineering 
Solutions 
 
 
SBA Communication 
Corp. 

Existing Loading as per previous Structural 
Analysis by Tower Engineering Solutions, Project 
# 37275 dated 08/21/2017. 
 
Site information based on SBA Site Summary, 
dated 08/15/2017. 
 
Proposed final loading for Sprint Nextel as per 
SBA Portal, App #73332, v2. 

Authorization: SBA Communication 
Corp. 
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3.     ANALYSIS METHODS & DATA                                            

The analysis was performed in accordance with Telecommunication Industry Association 
specification TIA-222-G.  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-
G standards.  The 3-D model included the tower, with existing appurtenances and all proposed 
loads.  

SITE DATA 

SBA Site Name: Voluntown 

SBA Site Number: CT10024-A-02 

Carrier Site ID: CT54XC704 / Voluntown  

City, State: Voluntown, CT 

County: New London County 

Code Wind Load Requirement:  TIA-222-G & IBC 2012 (135 mph ultimate wind speed 
equivalent to 105 mph basic wind speed)  

Wind Load Used: TIA-222-G Code: 

 Basic wind speed of 105 mph 
(3 second gust wind speed)  

 Structure Class II*. 

 Exposure Category B. 

 Topographic Category 1. 

 Crest Height 0.00 ft. 

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

 Nominal ice thickness of 0.75 in. 

Seismic Check: Ss=0.168 < 1.0, thus seismic loading can be ignored as per 
2.7.3 of the TIA-222-G Code 

*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. 

TOWER DATA 

Tower Type: Self Support Tower 

Height: 180’   

Cross Section: Triangular 

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

Type of Foundation: Mat Foundation 

 

TOWER HISTORY 

Tower Manufacturer / Model: Rohn Industries, Inc. 

Date of Original Design: 04/24/2001 

Previous Modifications: N/A 

Original Design Code Requirements: TIA/EIA-222-F-1996 90 mph basic wind speed + 0.5” ice 
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4. CONCLUSIONS 

 

RESULT SUMMARY  

MEMBER % Capacity Pass/Acceptable 

Legs 57.6 % Pass 

Diagonals 63.5 % Pass 

Top Girt 4.9 % Pass 

Bolt checks 63.5 % Pass 

Anchor Bolts 52.3 % Pass 

Foundation 
(see attached 
MathCAD for 
details) 

Net  Soil Pressure  
(12.3 %) 

Pass 

Horizontal shear 
(7.9 %) 

Pass 

Safety against overturning 
(53.1 %) 

Pass 

OVERALL TOWER RATING = 56.6 %  

 
As per the results of the analysis, the existing tower is in code compliance for the new and 
existing antenna loads.   
 
Maximum tower stress is less than 100%, the acceptable stress ratio making it in code 
compliance under the TIA-222-G code and 2012 International Building Code adopted by 2016 
CSBC (Connecticut State Building Code). 
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5. 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.  
 
 
6. ASSUMPTIONS 

 
This analysis was completed based on the following assumptions: 

 Tower has been properly maintained. 

 Tower erection was in accordance to manufacturer drawings and modification reports. 

 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 data was not provided. It is assumed that the foundation is designed to 
resist the original tower reactions. 

 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. 
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7. APPURTENANCE LISTING 

 

EXISTING LOAD DESCRIPTION 

ELEV 
(ft.) 

Qty. Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in) TENANT 

175± 12 Decibel DB980H90EMS Antenna 
(3) Sector 
Frames 

(6) 1-5/8"  Sprint Nextel 

165± 

9 Powerwave- 7770.00  Antenna 

(3) Sector 
Frames 

(12) 1-5/8"  
(1) 1/2" Fiber 
(2) 3/4" DC Power 

AT&T 

3 Powerwave - P65-17-XLH-RR Antenna 

6 Powerwave- LGP21401 TMAs 

6 Powerwave- LGP21903 Diplexors 

6 Ericsson - RRUS-11 RRUs 

164± 1 Raycap - DC6-48-60-18-8F-Surge 

153± 

3 Antel BXA-70063-6CF-EDIN-4 Antenna 

(3) Sector 
Frames 

(10) 1-5/8" Coax 
(2) 1-5/8" Hybrid 

Verizon 

6 Commscope JAHH-65B-R3B Antenna 

3 Alcatel Lucent RRH 2X90 AWS 

3 Alcatel Lucent RRH 2X60 700 

3 Nokia RRH 4X40 850 

2 
RFS DB-T1-6Z-8AB-0Z-Fiber Junction 
Box 

 
 

FINAL SPRINT NEXTEL LOAD DESCRIPTION 

ELEV 
(ft.) 

Qty. Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in) TENANT 

175± 

3 KMW ETCR-654L12H6 Antenna 

(3) Sector 
Frames 

 (4) 1-1/4" Fiber Sprint Nextel 
3 ALU 1900 Mhz RRUs 

6 ALU 800 Mhz RRUs 

3 ALU TD-RRH8x20-25 RRUs 
 

 
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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8. SUMMARY OF WORKING PERCENTAGE OF STRUCTURAL COMPONENTS 

 

Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

T1 180 - 160 Leg ROHN 2.5 STD 3 -21.300 63.560 33.5 Pass  

    Diagonal L2x2x1/4 12 -4.675 19.169 24.4 

49.6 (b) 

Pass  

    Top Girt L2x2x1/4 4 -0.429 12.807 3.4 Pass  

T2 160 - 140 Leg ROHN 3 EH 37 -65.516 119.063 55.0 Pass  

    Diagonal L2x2x1/4 47 -4.687 15.483 30.3 

54.3 (b) 

Pass  

    Top Girt L2x2x1/4 41 -0.633 12.807 4.9 Pass  

T3 140 - 120 Leg ROHN 4 EH 73 -101.127 175.707 57.6 Pass  

    Diagonal L2x2x1/4 80 -4.844 10.143 47.8 

53.6 (b) 

Pass  

T4 120 - 100 Leg ROHN 5 EH 100 -130.257 239.377 54.4 Pass  

    Diagonal L2 1/2x2 1/2x1/4 107 -5.389 12.490 43.1 

50.3 (b) 

Pass  

T5 100 - 80 Leg ROHN 6 EHS 121 -157.848 274.759 57.4 Pass  

    Diagonal L2 1/2x2 1/2x1/4 128 -5.675 9.517 59.6 Pass  

T6 80 - 60 Leg ROHN 6 EH 142 -185.507 343.099 54.1 Pass  

    Diagonal L3x3x1/4 149 -6.382 13.134 48.6 

49.7 (b) 

Pass  

T7 60 - 40 Leg ROHN 8 EHS 163 -208.904 386.368 54.1 Pass  

    Diagonal L3 1/2x3 1/2x1/4 170 -7.065 14.360 49.2 

54.6 (b) 

Pass  

T8 40 - 20 Leg ROHN 8 EH 178 -235.245 505.565 46.5 

46.7 (b) 

Pass  

    Diagonal L4x4x1/4 185 -8.249 18.230 45.2 

63.4 (b) 

Pass  

T9 20 - 0 Leg ROHN 8 EH 193 -260.625 505.537 51.6 Pass  

    Diagonal L4x4x1/4 200 -8.309 15.322 54.2 

63.5 (b) 

Pass  

              Summary   

            Leg (T3) 57.6 Pass  

            Diagonal 

(T9) 

63.5 Pass  

            Top Girt 

(T2) 

4.9 Pass  

            Bolt Checks 63.5 Pass  

      RATING = 63.5 Pass  
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TYPE TYPEELEVATION ELEVATION

 ETCR-654L12H6 (Sprint Nextel)  175

 ETCR-654L12H6 (Sprint Nextel)  175

 ETCR-654L12H6 (Sprint Nextel)  175

 1900 MHz RRH (Sprint Nextel)  175

 1900 MHz RRH (Sprint Nextel)  175

 1900 MHz RRH (Sprint Nextel)  175

 (2) 800 MHz RRH (Sprint Nextel)  175

 (2) 800 MHz RRH (Sprint Nextel)  175

 (2) 800 MHz RRH (Sprint Nextel)  175

 TD-RRH8x20-25 (Sprint Nextel)  175

 TD-RRH8x20-25 (Sprint Nextel)  175

 TD-RRH8x20-25 (Sprint Nextel)  175

 (3) Sector Frames (Sprint Nextel)  175

 P65-17-XLH-RR (ATT)  165

 P65-17-XLH-RR (ATT)  165

 P65-17-XLH-RR (ATT)  165

 (3) 7770 (ATT)  165

 (3) 7770 (ATT)  165

 (3) 7770 (ATT)  165

 (2) LGP21903 Diplexer (ATT)  165

 (2) LGP21903 Diplexer (ATT)  165

 (2) LGP21903 Diplexer (ATT)  165

 (2) LGP21401 TMAs (ATT)  165

 (2) LGP21401 TMAs (ATT)  165

 (2) LGP21401 TMAs (ATT)  165

 (2) RRUS 11 (ATT)  165

 (2) RRUS 11 (ATT)  165

 (2) RRUS 11 (ATT)  165

 (3) Sector Frames (ATT)  165

 DC6-48-60-18-8F (ATT)  164

 Antel BXA-70063-6CF-EDIN-4 
 (Verizon)

 153
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 (Verizon)
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 (Verizon)
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 (2) Commscope JAHH-65B-R3B 
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 (3) Sector Frames (Verizon)  153

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 105 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.000 ft
8.   TOWER RATING: 63.5%
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  Tower Input Data    
 

 

The main tower is a 3x free standing tower with an overall height of 180.000 ft above the ground line. 

The base of the tower is set at an elevation of 0.000 ft above the ground line. 

The face width of the tower is 4.580 ft at the top and 21.120 ft at the base. 

This tower is designed using the TIA-222-G standard. 

The following design criteria apply:  

 Tower is located in New London County, Connecticut. 

 ASCE 7-10 Wind Data is used (wind speeds converted to nominal values). 

 Basic wind speed of 105 mph. 

 Structure Class II. 

 Exposure Category B. 

 Topographic Category 1. 

 Crest Height 0.000 ft. 

 Nominal ice thickness of 0.750 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56.000 pcf. 

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

 Temperature drop of 50.000 °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-G Bracing Resist. Exemption 

√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas   Use TIA-222-G 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     
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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 180.000-160.000   4.580 1 20.000 

T2 160.000-140.000   4.580 1 20.000 

T3 140.000-120.000   6.630 1 20.000 

T4 120.000-100.000   8.680 1 20.000 

T5 100.000-80.000   10.780 1 20.000 

T6 80.000-60.000   12.910 1 20.000 

T7 60.000-40.000   14.920 1 20.000 

T8 40.000-20.000   17.090 1 20.000 

T9 20.000-0.000   19.040 1 20.000 

 
 

 

 Tower Section Geometry (cont’d)   
 

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 180.000-160.000 4.000 X Brace No No 0.000 0.000 

T2 160.000-140.000 4.000 X Brace No No 0.000 0.000 

T3 140.000-120.000 5.000 X Brace No No 0.000 0.000 

T4 120.000-100.000 6.667 X Brace No No 0.000 0.000 

T5 100.000-80.000 6.667 X Brace No No 0.000 0.000 

T6 80.000-60.000 6.667 X Brace No No 0.000 0.000 
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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 

T7 60.000-40.000 10.000 X Brace No No 0.000 0.000 

T8 40.000-20.000 10.000 X Brace No No 0.000 0.000 

T9 20.000-0.000 10.000 X Brace No No 0.000 0.000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Leg 

Type 

 

Leg  

Size 

 

Leg  

Grade 

Diagonal 

Type 

 

Diagonal  

Size 

 

Diagonal 

Grade 

T1 

180.000-160.000 

Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

Equal Angle L2x2x1/4 A36 

(36 ksi) 

T2 

160.000-140.000 

Pipe ROHN 3 EH A572-50 

(50 ksi) 

Equal Angle L2x2x1/4 A36 

(36 ksi) 

T3 

140.000-120.000 

Pipe ROHN 4 EH A572-50 

(50 ksi) 

Equal Angle L2x2x1/4 A36 

(36 ksi) 

T4 

120.000-100.000 

Pipe ROHN 5 EH A572-50 

(50 ksi) 

Equal Angle L2 1/2x2 1/2x1/4 A36 

(36 ksi) 

T5 

100.000-80.000 

Pipe ROHN 6 EHS A572-50 

(50 ksi) 

Equal Angle L2 1/2x2 1/2x1/4 A36 

(36 ksi) 

T6 80.000-60.000 Pipe ROHN 6 EH A572-50 

(50 ksi) 

Equal Angle L3x3x1/4 A36 

(36 ksi) 

T7 60.000-40.000 Pipe ROHN 8 EHS A572-50 

(50 ksi) 

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

(36 ksi) 

T8 40.000-20.000 Pipe ROHN 8 EH A572-50 

(50 ksi) 

Equal Angle L4x4x1/4 A36 

(36 ksi) 

T9 20.000-0.000 Pipe ROHN 8 EH A572-50 

(50 ksi) 

Equal Angle L4x4x1/4 A36 

(36 ksi) 

 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Top Girt 

Type 

 

Top Girt  

Size 

 

Top Girt  

Grade 

Bottom Girt 

Type 

 

Bottom Girt  

Size 

 

Bottom Girt 

Grade 

T1 

180.000-160.000 

Equal Angle L2x2x1/4 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T2 

160.000-140.000 

Equal Angle L2x2x1/4 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

 

 
 

 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 

180.000-160.0

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 
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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 

00 

T2 

160.000-140.0

00 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

T3 

140.000-120.0

00 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

T4 

120.000-100.0

00 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

T5 

100.000-80.00

0 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

T6 

80.000-60.000 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

T7 

60.000-40.000 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

T8 

40.000-20.000 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

T9 

20.000-0.000 

0.000 0.000 A36 

(36 ksi) 

1 1 1.05 36.000 36.000 36.000 

 

 

 

 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 

180.000-160.0

00 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T2 

160.000-140.0

00 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T3 

140.000-120.0

00 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T4 

120.000-100.0

00 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T5 

100.000-80.00

0 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T6 

80.000-60.000 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T7 

60.000-40.000 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T8 

40.000-20.000 

Yes Yes 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T9 

20.000-0.000 

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. 
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 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 

180.000-160.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T2 

160.000-140.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T3 

140.000-120.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T4 

120.000-100.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T5 

100.000-80.00

0 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T6 

80.000-60.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T7 

60.000-40.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T8 

40.000-20.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T9 

20.000-0.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 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 

180.000-160.0

00 

Flange 0.750 

A325N 

4 0.625 

A325N 

1 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

T2 

160.000-140.0

00 

Flange 0.875 

A325N 

4 0.625 

A325N 

1 0.625 

A325N 

0 0.000 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

T3 

140.000-120.0

00 

Flange 1.000 

A325N 

4 0.625 

A325N 

1 0.625 

A325N 

0 0.000 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

T4 

120.000-100.0

00 

Flange 1.000 

A325N 

6 0.625 

A325N 

1 0.625 

A325N 

0 0.000 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

T5 

100.000-80.00

0 

Flange 1.000 

A325N 

6 0.625 

A325N 

1 0.625 

A325N 

0 0.000 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 
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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. 

T6 

80.000-60.000 

Flange 1.000 

A325N 

8 0.750 

A325N 

1 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

T7 

60.000-40.000 

Flange 1.000 

A325N 

8 0.750 

A325N 

1 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

T8 

40.000-20.000 

Flange 1.000 

A325N 

8 0.750 

A325N 

1 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

T9 

20.000-0.000 

Flange 1.250 

A325N 

0 0.750 

A325N 

1 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 0.625 

A325N 

0 

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 

or 

Leg  

Allow 

Shield 

Component 

Type 

Placement 

 

ft 

Face 

Offset 

in 

Lateral 

Offset 

(Frac FW) 

# # 

 Per 

Row 

Clear 

Spacing  

in 

Width or 

Diameter 

in 

Perimeter 

 

in 

Weight 

 

klf 

1 1/4 

(Sprint Nextel) 

A No Ar (CaAa) 175.000 - 7.000 0.000 -0.4 4 2 0.500 1.550  0.001 

Feedline 

Ladder (Af) 

1.5'' 

(Sprint Nextel) 

A No Af (CaAa) 175.000 - 0.000 0.000 -0.4 1 1 0.500 2.500  0.006 

***                         

1-5/8'' 

(AT&T) 

A No Ar (CaAa) 165.000 - 7.000 0.000 0.25 12 12 0.500 1.980  0.001 

3/4'' DC 

Power 

(AT&T) 

A No Ar (CaAa) 165.000 - 7.000 0.000 0.35 2 1 0.500 0.865  0.000 

1/2 

(AT&T) 

A No Ar (CaAa) 165.000 - 7.000 0.000 0.45 1 1 0.500 0.580  0.000 

Feedline 

Ladder (Af) 

(AT&T) 

A No Af (CaAa) 165.000 - 0.000 0.000 0.25 1 1 0.500 3.000  0.008 

***                         

1 5/8'' 

(Verizon) 

C No Ar (CaAa) 153.000 - 7.000 0.000 -0.2 10 5 0.500 1.980  0.001 

1 5/8'' Hybrid 

(Verizon) 

C No Ar (CaAa) 153.000 - 7.000 0.000 -0.05 2 1 0.500 1.980  0.001 

Feedline 

Ladder (Af) 

1.5'' 

(Verizon) 

C No Af (CaAa) 153.000 - 0.000 0.000 -0.2 1 1 0.500 1.500  0.004 

***                         

Safety Line 

3/8 

(Other) 

C No Ar (CaAa) 180.000 - 0.000 0.000 -0.5 1 1 0.375 0.375  0.000 

 

 

 

 Feed Line/Linear Appurtenances Section Areas  
 

Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 

T1 180.000-160.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

31.085 

0.000 

0.750 

0.000 

0.000 

0.000 

0.218 

0.000 

0.004 

T2 160.000-140.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

82.873 

0.000 

34.888 

0.000 

0.000 

0.000 

0.541 

0.000 

0.221 

T3 140.000-120.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

82.873 

0.000 

53.270 

0.000 

0.000 

0.000 

0.541 

0.000 

0.338 

T4 120.000-100.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

82.873 

0.000 

53.270 

0.000 

0.000 

0.000 

0.541 

0.000 

0.338 

T5 100.000-80.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

82.873 

0.000 

53.270 

0.000 

0.000 

0.000 

0.541 

0.000 

0.338 

T6 80.000-60.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

82.873 

0.000 

53.270 

0.000 

0.000 

0.000 

0.541 

0.000 

0.338 

T7 60.000-40.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

82.873 

0.000 

53.270 

0.000 

0.000 

0.000 

0.541 

0.000 

0.338 

T8 40.000-20.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

82.873 

0.000 

53.270 

0.000 

0.000 

0.000 

0.541 

0.000 

0.338 

T9 20.000-0.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

60.284 

0.000 

36.638 

0.000 

0.000 

0.000 

0.449 

0.000 

0.251 

 

 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 

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 180.000-160.000 A 

B 

C 

1.767 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

62.110 

0.000 

7.819 

0.000 

0.000 

0.000 

0.977 

0.000 

0.097 

T2 160.000-140.000 A 

B 

C 

1.745 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

166.489 

0.000 

59.350 

0.000 

0.000 

0.000 

2.625 

0.000 

1.060 

T3 140.000-120.000 A 

B 

C 

1.720 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

165.700 

0.000 

86.607 

0.000 

0.000 

0.000 

2.591 

0.000 

1.559 

T4 120.000-100.000 A 

B 

C 

1.692 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

164.793 

0.000 

85.989 

0.000 

0.000 

0.000 

2.551 

0.000 

1.535 

T5 100.000-80.000 A 

B 

C 

1.658 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

163.724 

0.000 

85.261 

0.000 

0.000 

0.000 

2.505 

0.000 

1.508 

T6 80.000-60.000 A 

B 

C 

1.617 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

162.415 

0.000 

84.369 

0.000 

0.000 

0.000 

2.449 

0.000 

1.474 

T7 60.000-40.000 A 

B 

C 

1.564 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

160.713 

0.000 

83.210 

0.000 

0.000 

0.000 

2.377 

0.000 

1.432 

T8 40.000-20.000 A 

B 

C 

1.486 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

158.239 

0.000 

81.524 

0.000 

0.000 

0.000 

2.275 

0.000 

1.371 

T9 20.000-0.000 A 1.331 0.000 0.000 109.810 0.000 1.548 
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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 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

56.557 

0.000 

0.000 

0.000 

0.906 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

T1 180.000-160.000 -4.765 -1.589 -3.481 -1.172 

T2 160.000-140.000 -4.174 -3.498 -3.827 -4.494 

T3 140.000-120.000 -3.934 -2.458 -3.738 -4.187 

T4 120.000-100.000 -4.543 -2.947 -4.435 -5.094 

T5 100.000-80.000 -5.129 -3.411 -5.027 -5.873 

T6 80.000-60.000 -5.349 -3.619 -5.466 -6.460 

T7 60.000-40.000 -6.025 -4.128 -6.178 -7.366 

T8 40.000-20.000 -6.198 -4.288 -6.590 -7.911 

T9 20.000-0.000 -5.875 -3.385 -6.690 -5.871 

 

 
 

 

 Shielding Factor Ka 
 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

T1 1 1 1/4 160.00 - 

175.00 

0.6000 0.5117 

T1 2 Feedline Ladder (Af) 1.5" 160.00 - 

175.00 

0.6000 0.5117 

T1 4 1-5/8" 160.00 - 

165.00 

0.6000 0.5117 

T1 5 3/4" DC Power 160.00 - 

165.00 

0.6000 0.5117 

T1 6 1/2 160.00 - 

165.00 

0.6000 0.5117 

T1 7 Feedline Ladder (Af) 160.00 - 

165.00 

0.6000 0.5117 

T1 13 Safety Line 3/8 160.00 - 

180.00 

0.6000 0.5117 

T2 1 1 1/4 140.00 - 

160.00 

0.6000 0.5535 

T2 2 Feedline Ladder (Af) 1.5" 140.00 - 

160.00 

0.6000 0.5535 

T2 4 1-5/8" 140.00 - 

160.00 

0.6000 0.5535 

T2 5 3/4" DC Power 140.00 - 

160.00 

0.6000 0.5535 

T2 6 1/2 140.00 - 

160.00 

0.6000 0.5535 

T2 7 Feedline Ladder (Af) 140.00 - 

160.00 

0.6000 0.5535 

T2 9 1 5/8" 140.00 - 

153.00 

0.6000 0.5535 

T2 10 1 5/8" Hybrid 140.00 - 0.6000 0.5535 
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Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

153.00 

T2 11 Feedline Ladder (Af) 1.5" 140.00 - 

153.00 

0.6000 0.5535 

T2 13 Safety Line 3/8 140.00 - 

160.00 

0.6000 0.5535 

T3 1 1 1/4 120.00 - 

140.00 

0.6000 0.6000 

T3 2 Feedline Ladder (Af) 1.5" 120.00 - 

140.00 

0.6000 0.6000 

T3 4 1-5/8" 120.00 - 

140.00 

0.6000 0.6000 

T3 5 3/4" DC Power 120.00 - 

140.00 

0.6000 0.6000 

T3 6 1/2 120.00 - 

140.00 

0.6000 0.6000 

T3 7 Feedline Ladder (Af) 120.00 - 

140.00 

0.6000 0.6000 

T3 9 1 5/8" 120.00 - 

140.00 

0.6000 0.6000 

T3 10 1 5/8" Hybrid 120.00 - 

140.00 

0.6000 0.6000 

T3 11 Feedline Ladder (Af) 1.5" 120.00 - 

140.00 

0.6000 0.6000 

T3 13 Safety Line 3/8 120.00 - 

140.00 

0.6000 0.6000 

T4 1 1 1/4 100.00 - 

120.00 

0.6000 0.6000 

T4 2 Feedline Ladder (Af) 1.5" 100.00 - 

120.00 

0.6000 0.6000 

T4 4 1-5/8" 100.00 - 

120.00 

0.6000 0.6000 

T4 5 3/4" DC Power 100.00 - 

120.00 

0.6000 0.6000 

T4 6 1/2 100.00 - 

120.00 

0.6000 0.6000 

T4 7 Feedline Ladder (Af) 100.00 - 

120.00 

0.6000 0.6000 

T4 9 1 5/8" 100.00 - 

120.00 

0.6000 0.6000 

T4 10 1 5/8" Hybrid 100.00 - 

120.00 

0.6000 0.6000 

T4 11 Feedline Ladder (Af) 1.5" 100.00 - 

120.00 

0.6000 0.6000 

T4 13 Safety Line 3/8 100.00 - 

120.00 

0.6000 0.6000 

T5 1 1 1/4 80.00 - 100.00 0.6000 0.6000 

T5 2 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000 

T5 4 1-5/8" 80.00 - 100.00 0.6000 0.6000 

T5 5 3/4" DC Power 80.00 - 100.00 0.6000 0.6000 

T5 6 1/2 80.00 - 100.00 0.6000 0.6000 

T5 7 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 

T5 9 1 5/8" 80.00 - 100.00 0.6000 0.6000 

T5 10 1 5/8" Hybrid 80.00 - 100.00 0.6000 0.6000 

T5 11 Feedline Ladder (Af) 1.5" 80.00 - 100.00 0.6000 0.6000 

T5 13 Safety Line 3/8 80.00 - 100.00 0.6000 0.6000 

T6 1 1 1/4 60.00 - 80.00 0.6000 0.6000 

T6 2 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000 

T6 4 1-5/8" 60.00 - 80.00 0.6000 0.6000 

T6 5 3/4" DC Power 60.00 - 80.00 0.6000 0.6000 

T6 6 1/2 60.00 - 80.00 0.6000 0.6000 

T6 7 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 

T6 9 1 5/8" 60.00 - 80.00 0.6000 0.6000 
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Allpro Consulting Group, inc. 
9221 Lyndon B. Johnson Fwy, Suite #204 

Project 

17-8038 

Date 

17:32:25 01/11/18  

Dallas, TX 75243 

Phone: 972-231-8893 

FAX: 866-364-8375 

Client 

SBA Communication Corporation 
Designed by 

sVansia 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

T6 10 1 5/8" Hybrid 60.00 - 80.00 0.6000 0.6000 

T6 11 Feedline Ladder (Af) 1.5" 60.00 - 80.00 0.6000 0.6000 

T6 13 Safety Line 3/8 60.00 - 80.00 0.6000 0.6000 

T7 1 1 1/4 40.00 - 60.00 0.6000 0.6000 

T7 2 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000 

T7 4 1-5/8" 40.00 - 60.00 0.6000 0.6000 

T7 5 3/4" DC Power 40.00 - 60.00 0.6000 0.6000 

T7 6 1/2 40.00 - 60.00 0.6000 0.6000 

T7 7 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 

T7 9 1 5/8" 40.00 - 60.00 0.6000 0.6000 

T7 10 1 5/8" Hybrid 40.00 - 60.00 0.6000 0.6000 

T7 11 Feedline Ladder (Af) 1.5" 40.00 - 60.00 0.6000 0.6000 

T7 13 Safety Line 3/8 40.00 - 60.00 0.6000 0.6000 

T8 1 1 1/4 20.00 - 40.00 0.6000 0.6000 

T8 2 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000 

T8 4 1-5/8" 20.00 - 40.00 0.6000 0.6000 

T8 5 3/4" DC Power 20.00 - 40.00 0.6000 0.6000 

T8 6 1/2 20.00 - 40.00 0.6000 0.6000 

T8 7 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 

T8 9 1 5/8" 20.00 - 40.00 0.6000 0.6000 

T8 10 1 5/8" Hybrid 20.00 - 40.00 0.6000 0.6000 

T8 11 Feedline Ladder (Af) 1.5" 20.00 - 40.00 0.6000 0.6000 

T8 13 Safety Line 3/8 20.00 - 40.00 0.6000 0.6000 

T9 1 1 1/4 7.00 - 20.00 0.6000 0.6000 

T9 2 Feedline Ladder (Af) 1.5" 0.00 - 20.00 0.6000 0.6000 

T9 4 1-5/8" 7.00 - 20.00 0.6000 0.6000 

T9 5 3/4" DC Power 7.00 - 20.00 0.6000 0.6000 

T9 6 1/2 7.00 - 20.00 0.6000 0.6000 

T9 7 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000 

T9 9 1 5/8" 7.00 - 20.00 0.6000 0.6000 

T9 10 1 5/8" Hybrid 7.00 - 20.00 0.6000 0.6000 

T9 11 Feedline Ladder (Af) 1.5" 0.00 - 20.00 0.6000 0.6000 

T9 13 Safety Line 3/8 0.00 - 20.00 0.6000 0.6000 

 

 

 

 

 

   Discrete Tower Loads    
 

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 

***                   

ETCR-654L12H6 

(Sprint Nextel) 

A From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

15.707 

16.279 

16.858 

6.002 

6.524 

7.054 

0.085 

0.168 

0.259 

ETCR-654L12H6 

(Sprint Nextel) 

B From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

15.707 

16.279 

16.858 

6.002 

6.524 

7.054 

0.085 

0.168 

0.259 

ETCR-654L12H6 

(Sprint Nextel) 

C From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

15.707 

16.279 

16.858 

6.002 

6.524 

7.054 

0.085 

0.168 

0.259 

1900 MHz RRH 

(Sprint Nextel) 

A From Leg 3.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

2.313 

2.517 

2.375 

2.581 

0.050 

0.074 
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Allpro Consulting Group, inc. 
9221 Lyndon B. Johnson Fwy, Suite #204 

Project 

17-8038 

Date 

17:32:25 01/11/18  

Dallas, TX 75243 

Phone: 972-231-8893 

FAX: 866-364-8375 

Client 

SBA Communication Corporation 
Designed by 

sVansia 

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 

0.000 1'' Ice 2.728 2.794 0.101 

1900 MHz RRH 

(Sprint Nextel) 

B From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

2.313 

2.517 

2.728 

2.375 

2.581 

2.794 

0.050 

0.074 

0.101 

1900 MHz RRH 

(Sprint Nextel) 

C From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

2.313 

2.517 

2.728 

2.375 

2.581 

2.794 

0.050 

0.074 

0.101 

(2) 800 MHz RRH 

(Sprint Nextel) 

A From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

2.058 

2.240 

2.429 

1.710 

1.879 

2.056 

0.050 

0.071 

0.094 

(2) 800 MHz RRH 

(Sprint Nextel) 

B From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

2.058 

2.240 

2.429 

1.710 

1.879 

2.056 

0.050 

0.071 

0.094 

(2) 800 MHz RRH 

(Sprint Nextel) 

C From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

2.058 

2.240 

2.429 

1.710 

1.879 

2.056 

0.050 

0.071 

0.094 

TD-RRH8x20-25 

(Sprint Nextel) 

A From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

3.704 

3.946 

4.196 

1.294 

1.465 

1.642 

0.066 

0.090 

0.117 

TD-RRH8x20-25 

(Sprint Nextel) 

B From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

3.704 

3.946 

4.196 

1.294 

1.465 

1.642 

0.066 

0.090 

0.117 

TD-RRH8x20-25 

(Sprint Nextel) 

C From Leg 3.000 

0.000 

0.000 

0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

3.704 

3.946 

4.196 

1.294 

1.465 

1.642 

0.066 

0.090 

0.117 

(3) Sector Frames 

(Sprint Nextel) 

C None   0.000 175.000 No Ice 

1/2'' Ice 

1'' Ice 

43.570 

61.820 

80.070 

43.570 

61.820 

80.070 

1.880 

2.700 

3.520 

***                   

P65-17-XLH-RR 

(AT&T) 

A From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

11.467 

12.083 

12.707 

6.800 

7.384 

7.976 

0.059 

0.121 

0.191 

P65-17-XLH-RR 

(AT&T) 

B From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

11.467 

12.083 

12.707 

6.800 

7.384 

7.976 

0.059 

0.121 

0.191 

P65-17-XLH-RR 

(AT&T) 

C From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

11.467 

12.083 

12.707 

6.800 

7.384 

7.976 

0.059 

0.121 

0.191 

(3) 7770 

(AT&T) 

A From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

5.508 

5.867 

6.233 

2.928 

3.273 

3.625 

0.035 

0.068 

0.105 

(3) 7770 

(AT&T) 

B From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

5.508 

5.867 

6.233 

2.928 

3.273 

3.625 

0.035 

0.068 

0.105 

(3) 7770 

(AT&T) 

C From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

5.508 

5.867 

6.233 

2.928 

3.273 

3.625 

0.035 

0.068 

0.105 

(2) LGP21903 Diplexer 

(AT&T) 

A From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

0.231 

0.294 

0.365 

0.158 

0.213 

0.276 

0.005 

0.007 

0.011 

(2) LGP21903 Diplexer 

(AT&T) 

B From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

0.231 

0.294 

0.365 

0.158 

0.213 

0.276 

0.005 

0.007 

0.011 

(2) LGP21903 Diplexer 

(AT&T) 

C From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

0.231 

0.294 

0.365 

0.158 

0.213 

0.276 

0.005 

0.007 

0.011 

(2) LGP21401 TMAs A From Leg 3.000 0.000 165.000 No Ice 1.290 1.290 0.013 
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Allpro Consulting Group, inc. 
9221 Lyndon B. Johnson Fwy, Suite #204 

Project 

17-8038 

Date 

17:32:25 01/11/18  

Dallas, TX 75243 

Phone: 972-231-8893 

FAX: 866-364-8375 

Client 

SBA Communication Corporation 
Designed by 

sVansia 

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 

(AT&T) 0.000 

0.000 

1/2'' Ice 

1'' Ice 

1.850 

2.410 

1.850 

2.410 

0.020 

0.027 

(2) LGP21401 TMAs 

(AT&T) 

B From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

1.290 

1.850 

2.410 

1.290 

1.850 

2.410 

0.013 

0.020 

0.027 

(2) LGP21401 TMAs 

(AT&T) 

C From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

1.290 

1.850 

2.410 

1.290 

1.850 

2.410 

0.013 

0.020 

0.027 

(2) RRUS 11 

(AT&T) 

A From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

1.861 

2.037 

2.220 

1.421 

1.582 

1.751 

0.051 

0.068 

0.088 

(2) RRUS 11 

(AT&T) 

B From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

1.861 

2.037 

2.220 

1.421 

1.582 

1.751 

0.051 

0.068 

0.088 

(2) RRUS 11 

(AT&T) 

C From Leg 3.000 

0.000 

0.000 

0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

1.861 

2.037 

2.220 

1.421 

1.582 

1.751 

0.051 

0.068 

0.088 

(3) Sector Frames 

(AT&T) 

C None   0.000 165.000 No Ice 

1/2'' Ice 

1'' Ice 

33.500 

40.500 

47.500 

23.960 

31.100 

38.240 

1.098 

1.599 

2.100 

DC6-48-60-18-8F 

(AT&T) 

A From Leg 3.000 

0.000 

0.000 

0.000 164.000 No Ice 

1/2'' Ice 

1'' Ice 

2.200 

2.398 

2.604 

3.700 

3.940 

4.187 

0.033 

0.064 

0.099 

***                   

Antel 

BXA-70063-6CF-EDIN-4 

(Verizon) 

A From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

7.731 

8.777 

9.823 

4.158 

4.887 

5.616 

0.017 

0.038 

0.058 

Antel 

BXA-70063-6CF-EDIN-4 

(Verizon) 

B From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

7.731 

8.777 

9.823 

4.158 

4.887 

5.616 

0.017 

0.038 

0.058 

Antel 

BXA-70063-6CF-EDIN-4 

(Verizon) 

C From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

7.731 

8.777 

9.823 

4.158 

4.887 

5.616 

0.017 

0.038 

0.058 

(2) Commscope 

JAHH-65B-R3B 

(Verizon) 

A From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

9.660 

10.383 

11.106 

5.983 

6.544 

7.105 

0.063 

0.115 

0.166 

(2) Commscope 

JAHH-65B-R3B 

(Verizon) 

B From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

9.660 

10.383 

11.106 

5.983 

6.544 

7.105 

0.063 

0.115 

0.166 

(2) Commscope 

JAHH-65B-R3B 

(Verizon) 

C From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

9.660 

10.383 

11.106 

5.983 

6.544 

7.105 

0.063 

0.115 

0.166 

ALU RRH 2X90 AWS 

(Verizon) 

A From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

2.540 

3.234 

3.928 

2.540 

3.234 

3.928 

0.057 

0.140 

0.223 

ALU RRH 2X90 AWS 

(Verizon) 

B From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

2.540 

3.234 

3.928 

2.540 

3.234 

3.928 

0.057 

0.140 

0.223 

ALU RRH 2X90 AWS 

(Verizon) 

C From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

2.540 

3.234 

3.928 

2.540 

3.234 

3.928 

0.057 

0.140 

0.223 

ALU RRH 2X60 700 

(Verizon) 

A From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

1.880 

2.466 

3.052 

1.880 

2.466 

3.052 

0.035 

0.104 

0.173 

ALU RRH 2X60 700 

(Verizon) 

B From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

1.880 

2.466 

3.052 

1.880 

2.466 

3.052 

0.035 

0.104 

0.173 
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Allpro Consulting Group, inc. 
9221 Lyndon B. Johnson Fwy, Suite #204 

Project 

17-8038 

Date 

17:32:25 01/11/18  

Dallas, TX 75243 

Phone: 972-231-8893 

FAX: 866-364-8375 

Client 

SBA Communication Corporation 
Designed by 

sVansia 

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 

ALU RRH 2X60 700 

(Verizon) 

C From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

1.880 

2.466 

3.052 

1.880 

2.466 

3.052 

0.035 

0.104 

0.173 

Nokia RRH 4X40 850 

(Verizon) 

A From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

2.200 

2.765 

3.330 

2.200 

2.765 

3.330 

0.055 

0.105 

0.155 

Nokia RRH 4X40 850 

(Verizon) 

B From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

2.200 

2.765 

3.330 

2.200 

2.765 

3.330 

0.055 

0.105 

0.155 

Nokia RRH 4X40 850 

(Verizon) 

C From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

2.200 

2.765 

3.330 

2.200 

2.765 

3.330 

0.055 

0.105 

0.155 

DB-T1-6Z-8AB-0Z 

(Verizon) 

B From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

4.800 

5.070 

5.348 

2.000 

2.193 

2.393 

0.044 

0.080 

0.120 

DB-T1-6Z-8AB-0Z 

(Verizon) 

C From Leg 3.000 

0.000 

0.000 

0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

4.800 

5.070 

5.348 

2.000 

2.193 

2.393 

0.044 

0.080 

0.120 

(3) Sector Frames 

(Verizon) 

C None   0.000 153.000 No Ice 

1/2'' Ice 

1'' Ice 

33.500 

40.500 

47.500 

23.960 

31.100 

38.240 

1.098 

1.599 

2.100 

 

 
 

 

 Load Combinations    
 

Comb. 

No. 

Description 

1 Dead Only 

2 1.2 Dead+1.6 Wind 0 deg - No Ice 

3 0.9 Dead+1.6 Wind 0 deg - No Ice 

4 1.2 Dead+1.6 Wind 30 deg - No Ice 

5 0.9 Dead+1.6 Wind 30 deg - No Ice 

6 1.2 Dead+1.6 Wind 60 deg - No Ice 

7 0.9 Dead+1.6 Wind 60 deg - No Ice 

8 1.2 Dead+1.6 Wind 90 deg - No Ice 

9 0.9 Dead+1.6 Wind 90 deg - No Ice 

10 1.2 Dead+1.6 Wind 120 deg - No Ice 

11 0.9 Dead+1.6 Wind 120 deg - No Ice 

12 1.2 Dead+1.6 Wind 150 deg - No Ice 

13 0.9 Dead+1.6 Wind 150 deg - No Ice 

14 1.2 Dead+1.6 Wind 180 deg - No Ice 

15 0.9 Dead+1.6 Wind 180 deg - No Ice 

16 1.2 Dead+1.6 Wind 210 deg - No Ice 

17 0.9 Dead+1.6 Wind 210 deg - No Ice 

18 1.2 Dead+1.6 Wind 240 deg - No Ice 

19 0.9 Dead+1.6 Wind 240 deg - No Ice 

20 1.2 Dead+1.6 Wind 270 deg - No Ice 

21 0.9 Dead+1.6 Wind 270 deg - No Ice 

22 1.2 Dead+1.6 Wind 300 deg - No Ice 

23 0.9 Dead+1.6 Wind 300 deg - No Ice 

24 1.2 Dead+1.6 Wind 330 deg - No Ice 

25 0.9 Dead+1.6 Wind 330 deg - No Ice 
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Comb. 

No. 

Description 

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 

 

 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 180 - 160 3.425 48 0.198 0.012 

T2 160 - 140 2.601 48 0.184 0.011 

T3 140 - 120 1.880 48 0.149 0.009 

T4 120 - 100 1.309 48 0.115 0.007 

T5 100 - 80 0.869 48 0.088 0.005 

T6 80 - 60 0.537 48 0.063 0.004 

T7 60 - 40 0.297 48 0.043 0.002 

T8 40 - 20 0.138 48 0.026 0.002 

T9 20 - 0 0.042 48 0.013 0.001 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

175.000 ETCR-654L12H6 48 3.215 0.196 0.012 169466 

165.000 P65-17-XLH-RR 48 2.801 0.190 0.011 56489 

164.000 DC6-48-60-18-8F 48 2.761 0.189 0.011 52970 

153.000 Antel BXA-70063-6CF-EDIN-4 48 2.333 0.174 0.010 36717 
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 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 180 - 160 16.704 20 0.965 0.058 

T2 160 - 140 12.691 20 0.898 0.054 

T3 140 - 120 9.176 20 0.726 0.043 

T4 120 - 100 6.388 20 0.559 0.032 

T5 100 - 80 4.244 20 0.429 0.025 

T6 80 - 60 2.621 20 0.308 0.018 

T7 60 - 40 1.449 20 0.211 0.012 

T8 40 - 20 0.674 20 0.127 0.008 

T9 20 - 0 0.205 20 0.063 0.004 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

175.000 ETCR-654L12H6 20 15.679 0.955 0.057 35108 

165.000 P65-17-XLH-RR 20 13.664 0.924 0.055 11702 

164.000 DC6-48-60-18-8F 20 13.467 0.920 0.055 10974 

153.000 Antel BXA-70063-6CF-EDIN-4 20 11.386 0.846 0.050 7577 

  

 
 

 Bolt Design Data    
 

Section 

No. 

Elevation 

 

ft 

Component 

Type 

Bolt 

Grade 

 

Bolt Size 

 

in 

Number 

Of 

Bolts 

Maximum 

Load per 

Bolt 

K 

Allowable 

Load 

K 

Ratio 

Load 

Allowable 

Allowable 

Ratio 

Criteria 

T1 180 Leg A325N 0.750 4 4.235 29.821 
0.142   

1 Bolt Tension 

    Diagonal A325N 0.625 1 4.515 9.108 
0.496   

1 Member Block 

Shear 

T2 160 Leg A325N 0.875 4 14.227 40.589 
0.351   

1 Bolt Tension 

    Diagonal A325N 0.625 1 4.944 9.108 
0.543   

1 Member Block 

Shear 

T3 140 Leg A325N 1.000 4 22.269 53.014 
0.420   

1 Bolt Tension 

    Diagonal A325N 0.625 1 4.878 9.108 
0.536   

1 Member Block 

Shear 

T4 120 Leg A325N 1.000 6 19.039 53.014 
0.359   

1 Bolt Tension 

    Diagonal A325N 0.625 1 5.251 10.440 
0.503   

1 Member Bearing 

T5 100 Leg A325N 1.000 6 22.874 53.014 
0.431   

1 Bolt Tension 

    Diagonal A325N 0.625 1 5.537 10.440 
0.530   

1 Member Bearing 

T6 80 Leg A325N 1.000 8 19.951 53.014 
0.376   

1 Bolt Tension 

    Diagonal A325N 0.750 1 6.273 12.615 
0.497   

1 Member Bearing 

T7 60 Leg A325N 1.000 8 22.249 53.014 
0.420   

1 Bolt Tension 

    Diagonal A325N 0.750 1 6.893 12.615 
0.546   

1 Member Bearing 

T8 40 Leg A325N 1.000 8 24.776 53.014 
0.467   

1 Bolt Tension 
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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 

K 

Ratio 

Load 

Allowable 

Allowable 

Ratio 

Criteria 

    Diagonal A325N 0.750 1 7.995 12.615 
0.634   

1 Member Bearing 

T9 20 Diagonal A325N 0.750 1 8.011 12.615 
0.635   

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 180 - 160 ROHN 2.5 STD 20.000 4.000 50.7 

K=1.00 

1.704 -21.300 63.560 0.335 1  

 
T2 160 - 140 ROHN 3 EH 20.035 4.007 42.3 

K=1.00 

3.016 -65.516 119.063 0.550 1  

 
T3 140 - 120 ROHN 4 EH 20.035 5.009 40.7 

K=1.00 

4.407 -101.127 175.707 0.576 1  

 
T4 120 - 100 ROHN 5 EH 20.037 6.679 43.6 

K=1.00 

6.112 -130.257 239.377 0.544 1  

 
T5 100 - 80 ROHN 6 EHS 20.038 6.679 36.0 

K=1.00 

6.713 -157.848 274.759 0.574 1  

 
T6 80 - 60 ROHN 6 EH 20.034 6.678 36.5 

K=1.00 

8.405 -185.507 343.099 0.541 1  

 
T7 60 - 40 ROHN 8 EHS 20.039 10.020 41.2 

K=1.00 

9.719 -208.904 386.368 0.541 1  

 
T8 40 - 20 ROHN 8 EH 20.032 10.016 41.8 

K=1.00 

12.763 -235.245 505.565 0.465 1  

 
T9 20 - 0 ROHN 8 EH 20.036 10.018 41.8 

K=1.00 

12.763 -260.625 505.537 0.516 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 180 - 160 L2x2x1/4 6.081 2.762 93.6 

K=1.10 

0.938 -4.675 19.169 0.244 1  

 
T2 160 - 140 L2x2x1/4 7.569 3.614 113.2 

K=1.02 

0.938 -4.687 15.483 0.303 1  

 
T3 140 - 120 L2x2x1/4 9.797 4.710 144.5 

K=1.00 

0.938 -4.844 10.143 0.478 1  

 
T4 120 - 100 L2 1/2x2 1/2x1/4 12.380 6.003 146.7 1.190 -5.389 12.490 0.431 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 
 

T5 100 - 80 L2 1/2x2 1/2x1/4 14.217 6.877 168.1 

K=1.00 

1.190 -5.675 9.517 0.596 1  

 
T6 80 - 60 L3x3x1/4 16.038 7.764 157.4 

K=1.00 

1.440 -6.382 13.134 0.486 1  

 
T7 60 - 40 L3 1/2x3 1/2x1/4 19.337 9.430 163.1 

K=1.00 

1.690 -7.065 14.360 0.492 1  

 
T8 40 - 20 L4x4x1/4 21.078 10.272 155.1 

K=1.00 

1.940 -8.249 18.230 0.452 1  

 
T9 20 - 0 L4x4x1/4 22.901 11.205 169.1 

K=1.00 

1.940 -8.309 15.322 0.542 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Top Girt Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 

Pu 

Pn 

T1 180 - 160 L2x2x1/4 4.580 4.340 128.1 

K=0.96 

0.938 -0.429 12.807 0.034 1  

 
T2 160 - 140 L2x2x1/4 4.580 4.340 128.1 

K=0.96 

0.938 -0.633 12.807 0.049 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 180 - 160 ROHN 2.5 STD 20.000 4.000 50.7 1.704 16.941 76.682 0.221 1  

 
T2 160 - 140 ROHN 3 EH 20.035 4.007 42.3 3.016 56.909 135.717 0.419 1  

 
T3 140 - 120 ROHN 4 EH 20.035 5.009 40.7 4.407 89.077 198.335 0.449 1  

 
T4 120 - 100 ROHN 5 EH 20.037 6.679 43.6 6.112 114.236 275.039 0.415 1  

 
T5 100 - 80 ROHN 6 EHS 20.038 6.679 36.0 6.713 137.243 302.097 0.454 1  

 
T6 80 - 60 ROHN 6 EH 20.034 6.678 36.5 8.405 159.611 378.222 0.422 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 

T7 60 - 40 ROHN 8 EHS 20.039 10.020 41.2 9.719 177.995 437.369 0.407 1  

 
T8 40 - 20 ROHN 8 EH 20.032 10.016 41.8 12.763 198.209 574.322 0.345 1  

 
T9 20 - 0 ROHN 8 EH 20.036 10.018 41.8 12.763 217.241 574.322 0.378 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 180 - 160 L2x2x1/4 6.081 2.762 56.8 0.563 4.515 24.485 0.184 1  

 
T2 160 - 140 L2x2x1/4 6.887 3.278 66.9 0.563 4.944 24.485 0.202 1  

 
T3 140 - 120 L2x2x1/4 8.511 4.076 82.7 0.563 4.878 24.485 0.199 1  

 
T4 120 - 100 L2 1/2x2 1/2x1/4 12.380 6.003 95.5 0.752 5.251 32.707 0.161 1  

 
T5 100 - 80 L2 1/2x2 1/2x1/4 14.217 6.877 109.2 0.752 5.537 32.707 0.169 1  

 
T6 80 - 60 L3x3x1/4 16.038 7.764 101.9 0.916 6.273 39.843 0.157 1  

 
T7 60 - 40 L3 1/2x3 1/2x1/4 19.337 9.430 105.3 1.103 6.893 47.999 0.144 1  

 
T8 40 - 20 L4x4x1/4 21.078 10.272 99.9 1.291 7.995 56.156 0.142 1  

 
T9 20 - 0 L4x4x1/4 22.901 11.205 108.9 1.291 8.011 56.156 0.143 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 180 - 160 L2x2x1/4 4.580 4.340 85.5 0.938 0.441 30.391 0.014 1  

 
T2 160 - 140 L2x2x1/4 4.580 4.340 85.5 0.938 0.654 30.391 0.022 1  
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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 180 - 160 Leg ROHN 2.5 STD 3 -21.300 63.560 33.5 Pass  

    Diagonal L2x2x1/4 12 -4.675 19.169 24.4 

49.6 (b) 

Pass  

    Top Girt L2x2x1/4 4 -0.429 12.807 3.4 Pass  

T2 160 - 140 Leg ROHN 3 EH 37 -65.516 119.063 55.0 Pass  

    Diagonal L2x2x1/4 47 -4.687 15.483 30.3 

54.3 (b) 

Pass  

    Top Girt L2x2x1/4 41 -0.633 12.807 4.9 Pass  

T3 140 - 120 Leg ROHN 4 EH 73 -101.127 175.707 57.6 Pass  

    Diagonal L2x2x1/4 80 -4.844 10.143 47.8 

53.6 (b) 

Pass  

T4 120 - 100 Leg ROHN 5 EH 100 -130.257 239.377 54.4 Pass  

    Diagonal L2 1/2x2 1/2x1/4 107 -5.389 12.490 43.1 

50.3 (b) 

Pass  

T5 100 - 80 Leg ROHN 6 EHS 121 -157.848 274.759 57.4 Pass  

    Diagonal L2 1/2x2 1/2x1/4 128 -5.675 9.517 59.6 Pass  

T6 80 - 60 Leg ROHN 6 EH 142 -185.507 343.099 54.1 Pass  

    Diagonal L3x3x1/4 149 -6.382 13.134 48.6 

49.7 (b) 

Pass  

T7 60 - 40 Leg ROHN 8 EHS 163 -208.904 386.368 54.1 Pass  

    Diagonal L3 1/2x3 1/2x1/4 170 -7.065 14.360 49.2 

54.6 (b) 

Pass  

T8 40 - 20 Leg ROHN 8 EH 178 -235.245 505.565 46.5 

46.7 (b) 

Pass  

    Diagonal L4x4x1/4 185 -8.249 18.230 45.2 

63.4 (b) 

Pass  

T9 20 - 0 Leg ROHN 8 EH 193 -260.625 505.537 51.6 Pass  

    Diagonal L4x4x1/4 200 -8.309 15.322 54.2 

63.5 (b) 

Pass  

              Summary   

            Leg (T3) 57.6 Pass  

            Diagonal 

(T9) 

63.5 Pass  

            Top Girt 

(T2) 

4.9 Pass  

            Bolt Checks 63.5 Pass  

      RATING = 63.5 Pass  
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MATHCAD CALCULATION PRINTOUT 



 EXISTING 180 ' SELF SUPPORT TOWER  ANCHOR BOLT CHECK
 REACTIONS ON THE FOUNDATION

 As per Tnx output (see attached)

Down load; Pv 263 kips⋅:= Shear; Vu 27 kips⋅:=

Uplift load; Pup 222 kips⋅:= Moment; M 0 kips⋅ ft⋅:=

Anchor Rod Data is as per tower design by Valmont Structures Eng File No.A-120742-F-1006960, dated 07/29/2004.

Number of Anchor Rods: Nanchors 10:=

Diameter of Anchors: Danchors 1.0in:= n 8in 1−
:=

Area of anchor bolts
Ab

π Danchors
2⎛

⎝
⎞
⎠⋅

4
0.785 in2

⋅=:=

Net Tensile Area of 

Anchors:
Anet

π

4
Danchors

0.9743
n

−⎛⎜
⎝

⎞⎟
⎠

2
⋅ 0.606 in2

⋅=:=

Minimum Yield Stress FYanchors 105ksi:=
(Grade A354)

Ultimate Tensile Stress: FUanchors 125ksi:=

Saftey Factor for Anchor: ϕt 0.8:= (Section 4.9.9, TIA-222-G Addendum 2)

Allowable Axial Load

per Anchor:
Tcap ϕt FUanchors⋅ Anet⋅:=

Tcap 60.574 kips⋅=

Interaction Equation for Anchor Rods as per Section 4.9.9, TIA-222-G Addendum 1 and Figure 4.4

For detail type (D) as per 

Figure 4.4
η 0.50:=

Pu if η 0.5> Pup, Pv, ( ) 263 kips⋅=:=

Maximum Load on Anchor: Tmax

Pu
Vu
η

+

Nanchors
:=

Tmax 31.7 kips⋅=

Anchor Rod Capacity:
Tmax
Tcap

52.332 %⋅=
OK!

Anchor_Rod_Check if Tmax Tcap< "OK", "Not OK", ( ):=

Anchor_Rod_Check "OK"=
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For detail type (d), when the clear distance from top of concrete to the bottom of leveling nut exceeds 1.0 times the

diameter of the anchor rod, the interaction equation as per section 4.9.9.,TIA-222-G Addendum 1 shall also be satisfied.

 Clear distance Danchors> We need to check!

Iar 2.0in:= (estimated)

Mu 0.65 Iar⋅ Vu⋅ 2.925 kips ft⋅⋅=:=

Vu
Nanchors

2.7 kips⋅=
Pu

Nanchors
26.3 kips⋅=

Mu
Nanchors

0.293 kips ft⋅⋅=

Design Shear Strength of anchor rod ϕv 0.75:=

ϕRnv ϕv 0.45⋅ FUanchors⋅ Ab⋅ 33.134 kips⋅=:=

Design Tensile Strength of anchor rod ϕt 0.8=

ϕRnt ϕt FUanchors⋅ Anet⋅ 60.574 kips⋅=:=

Design Flexural Strength of anchor rod ϕf 0.9:=

M.n = M.p = FyZ <= 1.6*FySy ( AISC Specifications F11 )

Sy π

Danchors
0.9743

n
−⎛⎜

⎝
⎞⎟
⎠

3

32
⋅ 3.848 10 5−

× ft3⋅=:= Z
Danchors

0.9743
n

−⎛⎜
⎝

⎞⎟
⎠

3

6
6.533 10 5−

× ft3⋅=:=

ϕRnm min ϕf FYanchors Z⋅ ϕf 1.6⋅ FYanchors⋅ Sy⋅, ( ) 0.838 kips ft⋅⋅=:=

Bending

Vu

Nanchors

ϕRnv

⎛
⎜
⎜
⎜
⎝

⎞
⎟
⎟
⎟
⎠

2
Pu

Nanchors

ϕRnt

Mu

Nanchors

ϕRnm
+

⎛
⎜
⎜
⎜
⎝

⎞
⎟
⎟
⎟
⎠

2

+ 0.62=:=  

Bending_Check if Bending 1.05> "NOT OK", "ACCEPTABLE", ( ):=

Bending_Check if Bending 1< "OK", Bending_Check, ( ):=

Bending_Check "OK"=

CT10024-A-02 SST Anchor bolt check.xmcd 1/11/2018
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 Summary

- Foundation Reactions from Tower Base-

Shear Vu 27 kips⋅=

Down load Pv 263 kips⋅=

Uplift load Pup 222 kips⋅=

Moment M 0 ft kip⋅⋅=

Anchor Rod Check Tmax 31.7 kips⋅= < Tcap 60.574 kips⋅=

Anchor_Rod_Check if Tmax Tcap< "OK", "Not OK", ( ):=

Anchor_Rod_Check "OK"=

CT10024-A-02 SST Anchor bolt check.xmcd 1/11/2018
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 ExisƟng 180 Ō.  Self Support Tower FoundaƟon Check

Customer Name: SBA CommunicaƟons CorporaƟon
Customer Site Name: Voluntown
Customer Site ID: CT10024‐A‐02

Carrier Name: Sprint Nextel
Carrier Site Name: CT54XC704 / Voluntown

Site LocaƟon: 111 Stone Hill Road,
Voluntown, CT 06384

1/11/2018



Allpro Consulting Group Inc. 2

 Foundation check

- Foundation Reactions-
(As per TNX output results from the Tower Structural Analysis by Allpro 
Consulting Group Inc.)

Total Shear S 43 kips⋅:= Compression on Pedestal: Pc 263 kips⋅:=
Moment M 4591 ft_K⋅:= Uplift on Pedestal: Pup 218 kips⋅:=
Down load,
Tower weight 

Pv 46 kips⋅:= Shear on Pedestal: Sh 27 kips⋅:=

- Soil Properties- Soil data is as per Geotechnical Report by Mactec
Engineering and Consulting, INC. Projetc # 3558-05-0729, dated 08/30/2005.

Factor of Saftey FSb 2:=

Allowable Bearing Capacity Brgall 6ksf:=

Ultimate Bearing Capacity Brgult 12ksf:=

Internal angle of friction for soil, ϕ 30 deg⋅:= (Reduced Internal Friction due to
backfill Actual 34 deg)

Unit wt. of soil, γs 0.125 kcf⋅:=

Alowable Passive Pressure see next page

Cohesion of soil, cu 0 ksf⋅:=

Friction Factor FF 0.6:=

Depth to be neglected Lneg 3.5ft:= (frost depth)
- Material Parameters-

Conforming to the design requirements as in ACI 318-10

Unit wt. of concrete, γc 0.150 kcf⋅:=

Concrete compressive strength, fc 3000 psi⋅:=

Rebar yield strength, fy 60000 psi⋅:=

- Factor of Safety for soil strength-

ϕs_Bear 0.75:= as per TIA-222-G code for bearing, 9.4.1

ϕs_friction 0.75:= as per TIA-222-G code for skin friction resistance, 9.4.1

ϕs_lateral 0.75:= as per TIA-222-G code for lateral resistance, 9.4.1

ϕs_uplift 0.75:= as per TIA-222-G code for lateral resistance, 9.4.1

 DIMENSIONS

Dimensions of foundation as per Foundation design by ROHN DWG #
A010521-1 dated 3/21/2001.

Tower face width TWFW 21.12 ft⋅:= Tower ht. Twht 180 ft⋅:=

The tower location is eccentric by Lpe 0 ft⋅:=

Type of column, col.t=0 for circular,=1 for rectangular/square colt 0:=

Depth of mat, Df 5 ft⋅:=

Thickness of mat, Tf 5 ft⋅:=

Pedestal  size, Peds 0 ft⋅:= No. of pedestals Nped 0:=

1/11/2018
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Extension above the grade, Eg 0.5 ft⋅:=

Mat Dimensions, LxB L 31.5 ft⋅:= x B 31.5 ft⋅:=

 -Reinforcement Data-

Typical concrete cover cc 3in:=

 MAT  CALCULATIONS

Kp tan 45 deg⋅
ϕ

2
+⎛⎜

⎝
⎞⎟
⎠

2
:= Kp 3=

Ppave
Df Tf− Lneg−( ) Kp⋅ γs⋅ Df Lneg−( ) Kp⋅ γs⋅+

2
:= Ppave 0.375− ksf⋅=

Safety against overturning and location of resultant on the base

 Resisting Moments about mid axis
  parallel to base

Areaped if colt 1= Peds
2, 

π

4
Peds

2⋅, ⎛⎜
⎝

⎞⎟
⎠

:= Areaped 0=

component value, kips lever arm, ft resisting moment,
ft-kips

Cw L B⋅ Tf⋅ γc( )⋅ Areaped γc⋅ Df Eg+ Tf−( )⋅ Nped⋅+:= Lc
L
2

:= Rc Cw Lc⋅:=
1)  Concrete wt.

Cw 744.187 kips⋅= Lc 15.75 ft= Rc 11720.953 ft_K⋅=

2) Soil wt. Sw L B⋅ Df Tf−( )⋅ Areaped Df Tf−( )⋅ Nped⋅−⎡⎣ ⎤⎦ γs⋅:= Ls
L
2

:= Rs Sw Ls⋅:=

Sw 0 kips⋅= Ls 15.75 ft= Rs 0 ft_K⋅=

3) Wt. of soil
 wedge

Ww Df( ) 1
2

⋅ Df tan ϕ( )⋅( )⋅ B⋅ γs( )⋅:= Lw L Df
tan ϕ( )

3
⋅+⎛⎜

⎝
⎞⎟
⎠

:= Rw Ww Lw⋅:=

Ww 28.416 kips⋅= Lw 32.462 ft= Rw 922.462 ft_K⋅=

4) Passive
pressure

Pep Tf B⋅ Ppave⋅:= Lp
Tf
3

:= Rp Pep Lp⋅:=

Pep 59.062− kips⋅= Lp 1.667 ft= Rp 98.437− ft_K⋅=

5) Vertical loadPv 46 kips⋅=
Lv

L
2

:= Rv Pv Lv⋅:=Sw1 L B⋅ Df⋅ γs⋅:= Sw1 620.156 kips⋅= <--- for net calcs

Total weight=Tw Cw Sw+ Ww+ Pv+:= Tw 818.604 kips⋅= Lv 15.75 ft= Rv 724.5 ft_K⋅=

Total resisting Moment= Mr Rc Rs+ Rw+ Rp+ Rv+:= Mr 13269.478 ft_K⋅=
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 Overturning Moments
value, kips lever arm, ft Overturning Moment

ft-kips
component

1) Moment on foundation 
due to eccentric location 
of tower

Pv 46 kips⋅= Lpe 0= Mpe Lpe Pv⋅:=

Mpe 0 ft_K⋅=

2) Moment on foundation - - M 4591 ft_K⋅=

3) Moment due to
horizontal shear

St S:= Lhs Df Eg+:= Ohs Lhs St⋅:=

Lhs 5.5 ft= Ohs 236.5 ft_K⋅=

Total Overturning Moment= Mo M Ohs+ Mpe+:= Mo 4827.5 ft_K⋅=

 Check Safety Factor against Overturning about mid axis parallel to base

SF
Mr

Mo
:= SF 2.749= > 1.5  O.K!

Calculate eccentricity, e

e
Mo

Tw
:= e 5.897 ft=

 Check location of eccentricity and determine pressure distribution under the mat

Lloc
L
6

:= Lloc 5.25 ft= For net bearing calcs Tw1 Sw1 Ww+:= Tw1 648.573 kips⋅=

Pmax1 if e Lloc≤
Tw

L B⋅
1 6

e

L
⋅⎛⎜

⎝
⎞⎟
⎠

+⎡⎢
⎣

⎤⎥
⎦

⋅, 4
Tw

3 B⋅ L 2 e⋅−( )⋅
⋅, 

⎡
⎢
⎣

⎤
⎥
⎦

:= Pmax1 1.758 ksf⋅=

Pmax2
Tw1

L B⋅

⎛
⎜
⎝

⎞
⎟
⎠

:= Pmax2 0.654 ksf⋅= Pnet Pmax1 Pmax2−:= Pmax Pnet:=

Net soil pressure, Pnet 1.105 ksf⋅= < Brgult ϕs_Bear⋅ 9 ksf⋅= O.K.!

Pmin if e Lloc≤
Tw

L B⋅
1 6

e

L
⋅⎛⎜

⎝
⎞⎟
⎠

−⎡⎢
⎣

⎤⎥
⎦

⋅, 0 ksf⋅, 
⎡
⎢
⎣

⎤
⎥
⎦

:= Pmin 0 ksf⋅=

 Check for horizontal shear Phor Pep Pv Cw+ Sw+( ) FF⋅+:=

Phor 415.05 kips⋅= > S 43 kips⋅= Since P.hor < S     It is safe!
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 REINFORCED CONCRETE DESIGN CALCULATIONS
 General Input parameters

Concrete Cover, cc 3.0 in⋅:=

Reduction factors as per respective ACI sections

ϕshear 0.75:= as per ACI 9.3.2.3 Reinforced concrete load
factor as per EIA 3.1.16

RCfac 1.0:=

ϕcompr 0.75:= as per ACI 9.3.2.2
(Loads already
factored under
TIA/EIA-222-G Code)

ϕaxten 0.9:= as per ACI 9.3.2.2 a

 Check for wide beam or single shear in mat

Allowable shear stress in concrete for wide beam shear criteria=

νwide 2 ϕshear⋅ fc psi⋅⋅:= νwide 82.158 psi⋅=

Leff if e Lloc≤ L, L 2 e⋅−, ( ):= Leff 19.706 ft=
Effective depth of steel=d Tf cc−:= d 57 in⋅=

dist if Nped 3=
L
2

1
3

sin 60 deg⋅( )⋅ TWFW⋅−
1
2

Peds⋅− d−⎛⎜
⎝

⎞⎟
⎠

, 
L
2

TWFW
2

−
1
2

Peds⋅− d−⎛⎜
⎝

⎞⎟
⎠

, ⎡⎢
⎣

⎤⎥
⎦

:=

Factor load by RC fac Pmaxf Pmax RCfac⋅:= Pminf Pmin RCfac⋅:=

shear on the face of concrete=

Shearwide dist( ) B⋅

Pmaxf Pmaxf
Pmaxf Pminf−

Leff
dist( )⋅−

⎡
⎢
⎣

⎤
⎥
⎦

+

2

⎡
⎢
⎢
⎣

⎤
⎥
⎥
⎦

⋅:= Shearwide 15.141 kips⋅=

Area of concrete in shear=Ashear B d⋅:= Ashear 21546 in2⋅=

Shear stress acting on concrete face=νact
Shearwide

Ashear
:= νact 0.703 psi⋅=

νact 0.703 psi⋅=        < νwide 82.158 psi⋅=         O.K!

 Check for punching or two-way shear in mat
Calculate allowable shear stress in concrete for punching/two-way shear

β
L

B
:= β 1=

νpunch if 2
4
β

+⎛⎜
⎝

⎞⎟
⎠

ϕshear⋅ fc psi⋅⋅ 4 ϕshear⋅ fc psi⋅⋅≤ 2
4
β

+⎛⎜
⎝

⎞⎟
⎠

ϕshear⋅ fc psi⋅⋅, 4 ϕshear⋅ fc psi⋅⋅, ⎡⎢
⎣

⎤⎥
⎦

:=

νpunch 164.317 psi⋅= Areacol if colt 0=
π

4
Peds d+( )2⋅, Peds d+( )2, ⎡⎢

⎣
⎤⎥
⎦

:=

Pavg
Pmaxf Pminf+

2
:=

Pericol if colt 0= 2 π⋅
Peds d+

2
⋅, 4 Peds d+( )⋅, 

⎡
⎢
⎣

⎤
⎥
⎦

:=
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Factor vertical load Pvf RCfac Pv⋅:=

Shear stress acting on the concrete face= νact
Pc Areacol Pavg⋅−

Pericol d⋅ 4⋅
:=

νact 6.202 psi⋅= < νpunch 164.317 psi⋅=     O.K!

 Design of mat footing Cwped Areaped γc⋅ Df Eg+ Tf−( )⋅ Nped⋅:= Wt. of concrete pedestals

Pupnet Pup
Cwped Sw 0.95⋅+

Nped
−:= Pupnet 218 kips⋅= Net uplift acting at mat level creating

bending
moment in the slab. Soil wt. reduced by
5 % to account for variation in
compaction .

 Calculate bending moment for mat design:

ϕbend 0.9:= Langle if Nped 3= sin 60 deg⋅( ), 1, ( ):= ACI 9.3.2.2

β1 if fc 4000 psi⋅≤ 0.85, if fc 8000 psi⋅≥ 0.65, 0.85
fc

psi
4000−

⎛
⎜
⎝

⎞
⎟
⎠

0.05⋅−, 
⎡
⎢
⎣

⎤
⎥
⎦

, 
⎡
⎢
⎣

⎤
⎥
⎦

:= ACI 10.2.7.3

Bmo RCfac TWFW Pupnet⋅( ) Langle⋅ St Df Eg+( )⋅+⎡⎣ ⎤⎦⋅:= Bmo 4840.66 ft_K⋅=

Bmo1
Pmax Pmin−

L 2 e⋅−( ) 2⋅
TWFW Langle⋅

1
3

⋅
Peds

2
+

⎛
⎜
⎝

⎞
⎟
⎠

⋅ L 2 e⋅−( ) TWFW Langle⋅
1
3

⋅
Peds

2
+

⎛
⎜
⎝

⎞
⎟
⎠

−
⎡
⎢
⎣

⎤
⎥
⎦

2

0.5⋅
⎡
⎢
⎣

⎤
⎥
⎦

⋅ B⋅:=

We TWFW Langle⋅ Peds+:= We 21.12 ft= Reinforcement  middle
bandwidth.

Bmo1 498590.959 ft lb⋅=

required Ru Ru
Bmo

ϕbend B⋅ d2⋅
:= Ru 52.554 psi⋅= m

fy

β1 fc⋅
:= m 23.529=

required 

ρ
1
m

1 1
2 m⋅ Ru⋅

fy

⎛
⎜
⎝

⎞
⎟
⎠

−−
⎡
⎢
⎣

⎤
⎥
⎦

⋅:= required area of steel for mat=
ρ 0.001=

Astf ρ B⋅ d⋅:= Astf 19.071 in2⋅=
minimum area of steel required,

Astminf .0018 B⋅ Tf⋅:= Astminf 40.824 in2⋅= per ACI 10.5.3 & 7.12

Astfuse if Astf Astminf> Astf, Astminf, ( ):= Astfuse 40.824 in2⋅=

bar size used fbar 8:= fdia
fbar
8

in⋅:= fdia 1 in⋅=

Bar area= fabar π
fdia

2

4
⋅:= fabar 0.785 in2⋅=

Number of bars required= Nfbars if Astfuse Astminf=
Astfuse

fabar
, 

Astfuse

fabar

L

We
⋅, 

⎛
⎜
⎝

⎞
⎟
⎠

:= Nfbars 51.979=

(Total 32 Horizontal bars provided each way, Top and Bottom Total = 64, Since minimum
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reinforcement is governing use total)

Nfbars 64:= OK !

 Summary
- Foundation Reactions-

Shear S 43 kips⋅=

Down load Pv 46 kips⋅= (Weight)

Uplift load Pup 218 kips⋅=

Moment; M 4591 ft kip⋅⋅=

 Size of Mat

L 31.5 ft= B 31.5 ft=

Depth of base of mat Df 5 ft= Thickness of Mat Tf 5 ft=

Pedestal size Peds 0=

The tower location is eccentric by Lpe 0= with respect to the mat foundation
center towards the base

 Stability Calculations

Safety Factor 

against Overturning
SF 2.749= >   1.5

1.5
SF

54.57 %⋅= O.K !

Net soil pressure Pnet 1.105 ksf⋅= < Brgult ϕs_Bear⋅ 9 ksf⋅=
Pnet

Brgult ϕs_Bear⋅
12.27 %⋅= O.K.!

Check for horizontal shear Phor 415.05 kips⋅= > S 43 kips⋅=
S

Phor
10.36 %⋅= O.K.!

1/11/2018
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Antenna Mount Structural Analysis
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SBA Site:: CT10024-A Voluntown

Sprint Site Number: CT54XC704

Project: Sprint DO Macro Upgrade

Prepared For: Sprint

Mount Description: (3) Sector Frames

Site Location: 111 Stone Hill Rd, Voluntown, CT

New London County

41.606411°, -71.851133°

Design Codes: ANSI/TIA-222-G

IBC 2012 w/ 2016 CT Building Code

Analysis Load Case: Sprint Final Configuration
Analysis Result: Adequate @ 100% - See Conclusion

Revision 1
June 29, 2018
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1.0 Introduction

An antenna mount structural analysis has been performed on Sprint’s existing mount assembly
located at the CT10024-A Voluntown communications site in New London County, CT considering
the final equipment loading configuration listed in Section 3.0.

2.0 Analysis Criteria

An elastic three-dimensional model of the mount structure has been analyzed pursuant to the
following criteria:

 IBC 2012 – International Building Code.
 ANSI/TIA-222-G – Structural Standard for Antenna Supporting Structures and Antennas.
 AISC – Steel Construction Manual.
 ANSI/AWS D1.1 – Structural Welding Code.

Wind w/o ice = 133 mph (3-sec gust Ultimate Wind Speed)

Wind w/o ice = 103 mph (3-sec gust Equivalent per TIA-222-G Tower Code)

Wind with ice = 50 mph (3-sec gust, 3/4” Ice) Topographic Category 1

Exposure Category B Structure Class II

The following documents were provided:

 Mount and Tower Record Documents
SBA

 Tower Structural Analysis
Allpro, 1/11/18.

 RF Design
Sprint DOMU Project

The results of the analysis are illustrated in Section 4.0. If any of the existing or proposed
conditions reported in this analysis are fadnot properly represented, please contact our office
immediately to request an amended report.
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3.0 Appurtenance Information

Table 3.1 – Sprint Final Configuration1

COR (Quantity) Appurtenance Make/Model Mount Description

175.0’±

(3) RFS APXVTM14-ALU-I202

(3) Sector Frames

(3) COMMSCOPE NNVV-65B-R42

(6) ALU 800MHz RRH3

(3) ALU 1900MHz RRH3

(3) ALU 2500MHz RRH3

1. Refer to antenna installation Construction Drawings (by others, when applicable) for additional information
regarding final antenna and equipment orientations.

2. Panel antennas to be installed in Positions 1 and 4.
3. RRH units to be installed on dual swivel brackets to new Pipe2.0STD x 4’ mount pipes on existing standoff frames

as close to tower legs as possible with Sitepro1 BBPM-U back-to-back pipe mount brackets.

4.0 Analysis Results

Table 4.1 – Existing Mount Capacity

Load Case Governing Mount Component1 % Capacity2 Result

Final Sprint
Configuration

Connection Plates 100% Adequate

1. Refer to the Calculations & Software Output portion of this report for mount component and structural information.
2. Listed results are expressed as a percentage of available mount member capacity based upon the assumed

material strengths listed in Table 4.3. 105% is an acceptable allowable stress percentage for mount components.
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Table 4.3 – Structural Component Material Strengths

Structural Component Nominal Strength/Material1

Pipe Fy = 35 ksi (A53, Gr. B)

Tube Fy = 46 ksi (A500, Gr. B)

Structural Shapes (L, C, W, etc.), Plate / Bar Fy = 36 ksi (A36)

Uni-Strut Fy = 33 ksi (A570, Gr. 33)

Connection Bolts A325

Stainless Steel Bolts
18-8 Stainless, Grade 316/304

Fy = 74 ksi (Yield) & Fu = 29 ksi (Tension)

U-Bolts / Threaded Rod
SAE J429 Grade 2 (Substitution: ASTM A449)

Fy = 57 ksi (Yield) & Fu = 74 ksi (Tension)

Welds E70XX Electrodes

1. Strengths listed were assumed for this analysis and are based upon ASTM, AISC, RCSC, AWS and ACI preferred
specification values. Values and materials are consistent with industry standards. Material strengths were taken
from original design documents when available.
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5.0 Conclusion & Recommendations

Based on Sprint’s final equipment loading configuration, the mount assembly has sufficient
capacity to support the loading considered in this analysis pursuant to the listed standards.

Antennas and equipment shall be installed centered vertically between the mount front face rails.
If this assumption is incorrect, the results of this analysis will be inaccurate and not valid. Panel
antennas to be installed in Positions 1 and 4. RRH units to be installed on new Pipe2.0STD x 4’
mount pipes on existing standoff frames as close to tower legs as possible with Sitepro1 BBPM-U
back-to-back pipe mount brackets. (6) RRH mount pipes with (12) BBPM-U brackets will be
required to mount all RRH units.

This analysis only encompasses the antenna mount assembly. The tower, overall mount support
structure, foundation, etc. are beyond the scope of this analysis. If any of the existing or proposed
conditions (appurtenance loading, member sizes, etc.) reported in this analysis are not properly
represented, please contact our office immediately to request an amended report.

Prepared by: Reviewed and Approved by:

Jesse Drennen, PE, MLE Don George, PE, SE, MLSE
208.761.7986 208.602.6569
jesse.drennen@geostructural.com don.george@geostructural.com
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6.0 Standard Conditions

 All data required to complete our structural analysis was furnished by our client and provided record data.
GeoStructural has not conducted a site visit or independent study to verify existing conditions and the results
of this analysis are based solely on the information provided. It has been assumed that the tower, antenna
support structure and foundation have been constructed according to the provided existing drawings,
previous structural analysis reports, mapping documents, etc.

 The default Structure Classification is Class II in accordance with ANSI/TIA-222-G §A.2.2 & §A.15.3 and has
been assumed for this analysis. The owner shall verify this classification conforms with original or desired
reliability criteria.

 This analysis assumes that the structure has been properly installed and maintained in accordance with
ANSI/TIA-222-G §15.5 and that no physical deterioration has occurred in any of the components of the
structure. Damaged, missing, or rusted members were not considered.

 This analysis verifies the adequacy of the main components of the structure. Not all connections, welds,
bolts, plates, etc. were individually detailed and analyzed. Where not specifically analyzed, the existing
connection plates, welds, bolts, etc. were assumed adequate to develop the full capacity of the main
structural members.

 No consideration has been made for unusual or extreme wind events, rime/in-cloud ice loadings, harmonic or
nodal vibration, vortex shedding or other similar conditions.

 It is the owner's responsibility to determine the appropriate design wind speed and amount of ice
accumulation beyond code minimum values that should be considered in the analysis.

 This analysis report does not constitute a maintenance and condition assessment. No certifications
regarding maintenance and condition are expressed or implied. If desired, GeoStructural can provide these
services under a subsequent contract.

 This analysis only encompasses the antenna mount assembly. The tower, overall mount support structure,
foundation, etc. are beyond the scope of this analysis. If desired, GeoStructural can provide these services
under a subsequent contract.
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7.0 Calculations & Software Output

This page intentionally left blank.
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Company : GeoStructural, LLC June 29, 2018
2:52 PMDesigner : Jesse Drennen, PE

Job Number : Checked By: DWG
Model Name : CT54XC704

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 D DL -1 25
2 Di SL 25 69
3 Lm [500] LL 1
4 Lv [250] LL 2
5 Woz WL 25 141
6 Wox WL 25 141
7 Wiz WL 25 141
8 Wix WL 25 141
9 Ez EL 25
10 Ex EL 25
39 OL1
40 OL2
41 OL3 48
42 OL4

Load Combination Design

Description ASIF CD Service Hot Rol...Cold Form... Wood Concrete Masonry Aluminum Stainless Connection

1 1) 1.4D Yes Yes Yes Yes Yes Yes Yes Yes
2 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
3 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
4 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
5 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
6 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
7 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
8 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
9 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
10 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
11 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
12 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
13 2) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
14 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
15 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
16 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
17 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
18 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
19 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
20 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
21 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
22 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
23 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
24 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
25 3) 0.9D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
26 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
27 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
28 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
29 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
30 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
31 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
32 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
33 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
34 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
35 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
36 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
37 4) 1.2D+1.0... Yes Yes Yes Yes Yes Yes Yes Yes
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Load Combination Design (Continued)

Description ASIF CD Service Hot Rol...Cold Form... Wood Concrete Masonry Aluminum Stainless Connection

38 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
39 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
40 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
41 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
42 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
43 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
44 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
45 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
46 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
47 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
48 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
49 5) 1.2D+1.5L... Yes Yes Yes Yes Yes Yes Yes Yes
50 6) 1.2D+1.5Lv Yes Yes Yes Yes Yes Yes Yes Yes
51 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
52 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
53 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
54 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
55 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
56 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
57 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
58 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
59 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
60 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
61 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
62 7) (1.2+0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
63 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
64 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
65 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
66 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
67 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
68 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
69 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
70 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
71 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
72 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
73 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes
74 8) (0.9-0.2Sd... Yes Yes Yes Yes Yes Yes Yes Yes

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\1E...Density[k/ft... Yield[ksi] Ry Fu[ksi] Rt

1 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
3 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 .3 .65 .49 42 1.4 58 1.3
5 A500 Gr.B Rect 29000 11154 .3 .65 .49 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A500 Gr.B RND_1 29000 11154 .3 .65 .527 42 1.4 58 1.3
8 A500 Gr.B Rect_1 29000 11154 .3 .65 .527 46 1.4 58 1.3
9 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3
10 A572 Gr. 42 29000 11154 .3 .65 .49 42 1.6 60 1.2
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Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design R... A [in2] Iyy [in4] Izz [in4] J [in4]

1 PIPE_1.5 PIPE_1.5 Beam Pipe A53 Gr.B Typical .749 .293 .293 .586
2 PIPE_2.0 PIPE_2.0 Beam Pipe A53 Gr.B Typical 1.02 .627 .627 1.25
3 PIPE_2.5 PIPE_2.5 Beam Pipe A53 Gr.B Typical 1.61 1.45 1.45 2.89
4 PIPE_3.0 PIPE_3.0 Beam Pipe A53 Gr.B Typical 2.07 2.85 2.85 5.69
5 PIPE_3.5 PIPE_3.5 Beam Pipe A53 Gr.B Typical 2.5 4.52 4.52 9.04
6 PIPE_4.0 PIPE_4.0 Beam Pipe A53 Gr.B Typical 2.96 6.82 6.82 13.6
7 PIPE_5.0 PIPE_5.0 Beam Pipe A53 Gr.B Typical 4.01 14.3 14.3 28.6
8 HSS2x2x3 HSS2x2x3 Beam Tube A500 Gr.B R... Typical 1.19 .641 .641 1.09
9 HSS3x3x3 HSS3x3x3 Beam Tube A500 Gr.B R... Typical 1.89 2.46 2.46 4.03
10 HSS4x4x3 HSS4x4x3 Beam Tube A500 Gr.B R... Typical 2.58 6.21 6.21 10
11 HSS4x4x4 HSS4x4x4 Beam Tube A500 Gr.B R... Typical 3.37 7.8 7.8 12.8
12 HSS5x5x4 HSS5x5x4 Beam Tube A500 Gr.B R... Typical 4.3 16 16 25.8
13 C3x3.5 C3x3.5 Beam Channel A36 Gr.36 Typical 1.09 .169 1.57 .023
14 C4x4.5 C4x4.5 Beam Channel A36 Gr.36 Typical 1.38 .289 3.65 .032
15 C5x6.7 C5x6.7 Beam Channel A36 Gr.36 Typical 1.97 .47 7.48 .055
16 L2.5x2.5x3 L2.5x2.5x3 Beam Single Angle A36 Gr.36 Typical .901 .535 .535 .011
17 L2.5x2.5x4 L2.5x2.5x4 Beam Single Angle A36 Gr.36 Typical 1.19 .692 .692 .026
18 L3x3x3 L3x3x3 Beam Single Angle A36 Gr.36 Typical 1.09 .948 .948 .014
19 L3x3x4 L3x3x4 Beam Single Angle A36 Gr.36 Typical 1.44 1.23 1.23 .031
20 L3x3x6 L3x3x6 Beam Single Angle A36 Gr.36 Typical 2.11 1.75 1.75 .101
21 L3.5x3.5x4 L3.5x3.5x4 Beam Single Angle A36 Gr.36 Typical 1.7 2 2 .039
22 L4x4x4 L4x4x4 Beam Single Angle A36 Gr.36 Typical 1.93 3 3 .044
23 Rohn 1.50x16Ga Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical .263 .068 .068 .137
24 3/8"x3.5" 3/8"x3.5" Beam BAR A36 Gr.36 Typical 1.313 .015 1.34 .057
25 3/8"x3" 3/8"x3" Beam BAR A36 Gr.36 Typical 1.125 .013 .844 .049

Member Primary Data

Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 M3 N1 N52 PIPE_2.0 Beam Pipe A53 Gr.B Typical
2 M7 N2 N3 PIPE_2.5 Beam Pipe A53 Gr.B Typical
3 M8 N4 N9 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
4 M9 N5 N10 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
5 M10 N6 N11 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
6 M11 N6 N12 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
7 M13 N8 N7 RIGID None None RIGID Typical
8 M15 N11 N4 PIPE_2.0 Beam Pipe A53 Gr.B Typical
9 M16 N12 N5 PIPE_2.0 Beam Pipe A53 Gr.B Typical
10 M17 N13 N19 45 3/8"x3" Beam BAR A36 Gr.36 Typical
11 M18 N14 N20 45 3/8"x3" Beam BAR A36 Gr.36 Typical
12 M19 N15 N21 45 3/8"x3" Beam BAR A36 Gr.36 Typical
13 M20 N16 N22 135 3/8"x3" Beam BAR A36 Gr.36 Typical
14 M21 N17 N23 135 3/8"x3" Beam BAR A36 Gr.36 Typical
15 M22 N18 N24 135 3/8"x3" Beam BAR A36 Gr.36 Typical
16 M25 N25 N20 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
17 M26 N26 N23 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
18 M30 N234 N81 PIPE_2.0 Beam Pipe A53 Gr.B Typical
19 M31 N27 N25 PIPE_2.5 Beam Pipe A53 Gr.B Typical
20 M32 N28 N26 PIPE_2.5 Beam Pipe A53 Gr.B Typical
21 M33 N29 N19 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
22 M34 N29 N20 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
23 M35 N30 N27 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
24 M36 N31 N21 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
25 M37 N31 N19 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
26 M38 N32 N22 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
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Member Primary Data (Continued)

Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

27 M39 N32 N23 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
28 M40 N33 N28 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
29 M41 N34 N24 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
30 M42 N34 N22 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
31 M44 N35 N36 PIPE_2.5 Beam Pipe A53 Gr.B Typical
32 M45 N37 N42 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
33 M46 N38 N43 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
34 M47 N39 N44 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
35 M48 N39 N45 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
36 M50 N41 N40 RIGID None None RIGID Typical
37 M52 N44 N37 PIPE_2.0 Beam Pipe A53 Gr.B Typical
38 M53 N45 N38 PIPE_2.0 Beam Pipe A53 Gr.B Typical
39 M54 N46 N29 135 3/8"x3" Beam BAR A36 Gr.36 Typical
40 M55 N47 N30 135 3/8"x3" Beam BAR A36 Gr.36 Typical
41 M56 N48 N31 135 3/8"x3" Beam BAR A36 Gr.36 Typical
42 M57 N49 N32 45 3/8"x3" Beam BAR A36 Gr.36 Typical
43 M58 N50 N33 45 3/8"x3" Beam BAR A36 Gr.36 Typical
44 M59 N51 N34 45 3/8"x3" Beam BAR A36 Gr.36 Typical
45 M45A N55 N54 RIGID None None RIGID Typical
46 M46A N57 N56 RIGID None None RIGID Typical
47 M47A N58 N63 PIPE_2.0 Beam Pipe A53 Gr.B Typical
48 M48A N60 N59 RIGID None None RIGID Typical
49 M49 N62 N61 RIGID None None RIGID Typical
50 M50A N65 N64 RIGID None None RIGID Typical
51 M51 N67 N66 RIGID None None RIGID Typical
52 M57A N68 N73 PIPE_2.0 Beam Pipe A53 Gr.B Typical
53 M58A N70 N69 RIGID None None RIGID Typical
54 M59A N72 N71 RIGID None None RIGID Typical
55 M60 N75 N74 RIGID None None RIGID Typical
56 M61 N77 N76 RIGID None None RIGID Typical
57 M62 N53 N81 RIGID None None RIGID Typical
58 M58B N85 N136 PIPE_2.0 Beam Pipe A53 Gr.B Typical
59 M59B N86 N87 PIPE_2.5 Beam Pipe A53 Gr.B Typical
60 M60A N88 N93 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
61 M61A N89 N94 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
62 M62A N90 N95 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
63 M63 N90 N96 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
64 M64 N92 N91 RIGID None None RIGID Typical
65 M65 N95 N88 PIPE_2.0 Beam Pipe A53 Gr.B Typical
66 M66 N96 N89 PIPE_2.0 Beam Pipe A53 Gr.B Typical
67 M67 N97 N103 45 3/8"x3" Beam BAR A36 Gr.36 Typical
68 M68 N98 N104 45 3/8"x3" Beam BAR A36 Gr.36 Typical
69 M69 N99 N105 45 3/8"x3" Beam BAR A36 Gr.36 Typical
70 M70 N100 N106 135 3/8"x3" Beam BAR A36 Gr.36 Typical
71 M71 N101 N107 135 3/8"x3" Beam BAR A36 Gr.36 Typical
72 M72 N102 N108 135 3/8"x3" Beam BAR A36 Gr.36 Typical
73 M73 N109 N104 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
74 M74 N110 N107 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
75 M76 N111 N109 PIPE_2.5 Beam Pipe A53 Gr.B Typical
76 M77 N112 N110 PIPE_2.5 Beam Pipe A53 Gr.B Typical
77 M78 N113 N103 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
78 M79 N113 N104 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
79 M80 N114 N111 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
80 M81 N115 N105 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
81 M82 N115 N103 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
82 M83 N116 N106 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
83 M84 N116 N107 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
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Member Primary Data (Continued)

Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

84 M85 N117 N112 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
85 M86 N118 N108 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
86 M87 N118 N106 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
87 M88 N119 N120 PIPE_2.5 Beam Pipe A53 Gr.B Typical
88 M89 N121 N126 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
89 M90 N122 N127 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
90 M91 N123 N128 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
91 M92 N123 N129 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
92 M93 N125 N124 RIGID None None RIGID Typical
93 M94 N128 N121 PIPE_2.0 Beam Pipe A53 Gr.B Typical
94 M95 N129 N122 PIPE_2.0 Beam Pipe A53 Gr.B Typical
95 M96 N130 N113 135 3/8"x3" Beam BAR A36 Gr.36 Typical
96 M97 N131 N114 135 3/8"x3" Beam BAR A36 Gr.36 Typical
97 M98 N132 N115 135 3/8"x3" Beam BAR A36 Gr.36 Typical
98 M99 N133 N116 45 3/8"x3" Beam BAR A36 Gr.36 Typical
99 M100 N134 N117 45 3/8"x3" Beam BAR A36 Gr.36 Typical
100 M101 N135 N118 45 3/8"x3" Beam BAR A36 Gr.36 Typical
101 M102 N139 N138 RIGID None None RIGID Typical
102 M103 N141 N140 RIGID None None RIGID Typical
103 M109 N142 N147 PIPE_2.0 Beam Pipe A53 Gr.B Typical
104 M110 N144 N143 RIGID None None RIGID Typical
105 M111 N146 N145 RIGID None None RIGID Typical
106 M112 N149 N148 RIGID None None RIGID Typical
107 M113 N151 N150 RIGID None None RIGID Typical
108 M114 N137 N155 RIGID None None RIGID Typical
109 M115 N157 N208 PIPE_2.0 Beam Pipe A53 Gr.B Typical
110 M116 N158 N159 PIPE_2.5 Beam Pipe A53 Gr.B Typical
111 M117 N160 N165 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
112 M118 N161 N166 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
113 M119 N162 N167 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
114 M120 N162 N168 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
115 M121 N164 N163 RIGID None None RIGID Typical
116 M122 N167 N160 PIPE_2.0 Beam Pipe A53 Gr.B Typical
117 M123 N168 N161 PIPE_2.0 Beam Pipe A53 Gr.B Typical
118 M124 N169 N175 45 3/8"x3" Beam BAR A36 Gr.36 Typical
119 M125 N170 N176 45 3/8"x3" Beam BAR A36 Gr.36 Typical
120 M126 N171 N177 45 3/8"x3" Beam BAR A36 Gr.36 Typical
121 M127 N172 N178 135 3/8"x3" Beam BAR A36 Gr.36 Typical
122 M128 N173 N179 135 3/8"x3" Beam BAR A36 Gr.36 Typical
123 M129 N174 N180 135 3/8"x3" Beam BAR A36 Gr.36 Typical
124 M130 N181 N176 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
125 M131 N182 N179 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
126 M133 N183 N181 PIPE_2.5 Beam Pipe A53 Gr.B Typical
127 M134 N184 N182 PIPE_2.5 Beam Pipe A53 Gr.B Typical
128 M135 N185 N175 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
129 M136 N185 N176 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
130 M137 N186 N183 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
131 M138 N187 N177 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
132 M139 N187 N175 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
133 M140 N188 N178 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
134 M141 N188 N179 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
135 M142 N189 N184 N39 3/8"x3.5" Beam BAR A36 Gr.36 Typical
136 M143 N190 N180 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
137 M144 N190 N178 Rohn 1.50x16... Beam Pipe A572 Gr. 42 Typical
138 M145 N191 N192 PIPE_2.5 Beam Pipe A53 Gr.B Typical
139 M146 N193 N198 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
140 M147 N194 N199 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
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Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

141 M148 N195 N200 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
142 M149 N195 N201 90 3/8"x3.5" Beam BAR A36 Gr.36 Typical
143 M150 N197 N196 RIGID None None RIGID Typical
144 M151 N200 N193 PIPE_2.0 Beam Pipe A53 Gr.B Typical
145 M152 N201 N194 PIPE_2.0 Beam Pipe A53 Gr.B Typical
146 M153 N202 N185 135 3/8"x3" Beam BAR A36 Gr.36 Typical
147 M154 N203 N186 135 3/8"x3" Beam BAR A36 Gr.36 Typical
148 M155 N204 N187 135 3/8"x3" Beam BAR A36 Gr.36 Typical
149 M156 N205 N188 45 3/8"x3" Beam BAR A36 Gr.36 Typical
150 M157 N206 N189 45 3/8"x3" Beam BAR A36 Gr.36 Typical
151 M158 N207 N190 45 3/8"x3" Beam BAR A36 Gr.36 Typical
152 M159 N211 N210 RIGID None None RIGID Typical
153 M160 N213 N212 RIGID None None RIGID Typical
154 M166 N214 N219 PIPE_2.0 Beam Pipe A53 Gr.B Typical
155 M167 N216 N215 RIGID None None RIGID Typical
156 M168 N218 N217 RIGID None None RIGID Typical
157 M169 N221 N220 RIGID None None RIGID Typical
158 M170 N223 N222 RIGID None None RIGID Typical
159 M171 N209 N227 RIGID None None RIGID Typical
160 M170A N229 N230 RIGID None None RIGID Typical
161 M171A N231 N232 RIGID None None RIGID Typical
162 M172 N233 N234 RIGID None None RIGID Typical
163 M173 N230 N155 PIPE_2.0 Beam Pipe A53 Gr.B Typical
164 M174 N232 N227 PIPE_2.0 Beam Pipe A53 Gr.B Typical
165 M175 N235 N240 PIPE_2.0 Beam Pipe A53 Gr.B Typical
166 M176 N237 N236 RIGID None None RIGID Typical
167 M177 N239 N238 RIGID None None RIGID Typical
168 M178 N242 N241 RIGID None None RIGID Typical
169 M179 N244 N243 RIGID None None RIGID Typical
170 M170B N247 N252 PIPE_2.0 Beam Pipe A53 Gr.B Typical
171 M171B N249 N248 RIGID None None RIGID Typical
172 M172A N251 N250 RIGID None None RIGID Typical
173 M173A N254 N253 RIGID None None RIGID Typical
174 M174A N256 N255 RIGID None None RIGID Typical
175 M175A N259 N264 PIPE_2.0 Beam Pipe A53 Gr.B Typical
176 M176A N261 N260 RIGID None None RIGID Typical
177 M177A N263 N262 RIGID None None RIGID Typical
178 M178A N266 N265 RIGID None None RIGID Typical
179 M179A N268 N267 RIGID None None RIGID Typical
180 M180 N271 N276 PIPE_2.0 Beam Pipe A53 Gr.B Typical
181 M181 N273 N272 RIGID None None RIGID Typical
182 M182 N275 N274 RIGID None None RIGID Typical
183 M183 N278 N277 RIGID None None RIGID Typical
184 M184 N280 N279 RIGID None None RIGID Typical
185 M185 N283 N288 PIPE_2.0 Beam Pipe A53 Gr.B Typical
186 M186 N285 N284 RIGID None None RIGID Typical
187 M187 N287 N286 RIGID None None RIGID Typical
188 M188 N290 N289 RIGID None None RIGID Typical
189 M189 N292 N291 RIGID None None RIGID Typical
190 M190 N297 N295 RIGID None None RIGID Typical
191 M191 N298 N296 RIGID None None RIGID Typical
192 M192 N297 N298 PIPE_2.0 Beam Pipe A53 Gr.B Typical
193 M193 N300 N299 RIGID None None RIGID Typical
194 M194 N303 N301 RIGID None None RIGID Typical
195 M195 N304 N302 RIGID None None RIGID Typical
196 M196 N303 N304 PIPE_2.0 Beam Pipe A53 Gr.B Typical
197 M197 N306 N305 RIGID None None RIGID Typical
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Member Primary Data (Continued)

Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

198 M198 N309 N307 RIGID None None RIGID Typical
199 M199 N310 N308 RIGID None None RIGID Typical
200 M200 N309 N310 PIPE_2.0 Beam Pipe A53 Gr.B Typical
201 M201 N312 N311 RIGID None None RIGID Typical
202 M202 N315 N313 RIGID None None RIGID Typical
203 M203 N316 N314 RIGID None None RIGID Typical
204 M204 N315 N316 PIPE_2.0 Beam Pipe A53 Gr.B Typical
205 M205 N318 N317 RIGID None None RIGID Typical
206 M206 N321 N319 RIGID None None RIGID Typical
207 M207 N322 N320 RIGID None None RIGID Typical
208 M208 N321 N322 PIPE_2.0 Beam Pipe A53 Gr.B Typical
209 M209 N324 N323 RIGID None None RIGID Typical
210 M210 N327 N325 RIGID None None RIGID Typical
211 M211 N328 N326 RIGID None None RIGID Typical
212 M212 N327 N328 PIPE_2.0 Beam Pipe A53 Gr.B Typical
213 M213 N330 N329 RIGID None None RIGID Typical
214 M214 N331 N324 RIGID None None RIGID Typical
215 M215 N333 N300 RIGID None None RIGID Typical
216 M216 N335 N312 RIGID None None RIGID Typical
217 M217 N337 N306 RIGID None None RIGID Typical
218 M218 N339 N318 RIGID None None RIGID Typical
219 M219 N341 N330 RIGID None None RIGID Typical

Envelope Joint Reactions

Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N39 max 1.156 41 1.762 26 2.844 26 -.039 63 .355 24 .065 50
2 min -.688 11 .378 68 -1.002 20 -.198 32 -.364 18 -.021 33
3 N6 max .732 5 1.076 32 1.08 14 -.024 68 .369 12 .05 50
4 min -1.158 47 .224 74 -2.809 32 -.128 37 -.368 6 -.018 29
5 N90 max 1.039 17 1.101 36 1.211 2 .056 27 .735 11 .142 32
6 min -2.566 35 .228 67 -.561 20 .003 21 -.72 5 .026 63
7 N123 max 2.598 29 1.741 30 .507 25 .084 34 .728 23 .203 26
8 min -.969 23 .371 73 -1.201 31 .017 64 -.723 5 .039 69
9 N162 max 2.289 29 1.102 28 1.647 27 .089 36 .938 12 -.024 74
10 min -.943 23 .227 70 -.622 21 .007 18 -.932 18 -.125 31
11 N195 max .872 17 1.739 34 .572 15 .124 30 .925 24 -.037 68
12 min -2.32 35 .371 64 -1.664 33 .021 23 -.937 18 -.182 37
13 Totals: max 7.334 17 8.481 31 6.85 2
14 min -7.334 11 1.824 74 -6.85 20

Envelope AISC 14th(360-10): LRFD Steel Code Checks

Member Shape Code Check Loc[ft] LC Shear...Loc[ft]Dir LC phi*Pnc...phi*Pnt ...phi*Mn ...phi*Mn ...Cb Eqn

1 M101 3/8"x3" 1.003 0 27 .055 .25 z 36 35.834 36.45 .285 2.278 1...H1-1b
2 M158 3/8"x3" 1.002 0 34 .055 0 z 35 35.834 36.45 .285 2.278 1...H1-1b
3 M70 3/8"x3" .995 0 33 .051 .25 z 30 35.834 36.45 .285 2.278 1...H1-1b
4 M127 3/8"x3" .993 0 27 .052 0 z 29 35.834 36.45 .285 2.278 1...H1-1b
5 M155 3/8"x3" .860 0 36 .046 .25 z 30 35.834 36.45 .285 2.278 1...H1-1b
6 M98 3/8"x3" .860 0 30 .047 0 z 30 35.834 36.45 .285 2.278 1...H1-1b
7 M124 3/8"x3" .854 0 31 .047 .25 z 36 35.834 36.45 .285 2.278 1...H1-1b
8 M67 3/8"x3" .852 0 26 .048 0 z 36 35.834 36.45 .285 2.278 1...H1-1b
9 M149 3/8"x3.5" .632 0 30 .085 0 z 32 41.805 42.525 .332 3.101 1...H1-1b
10 M92 3/8"x3.5" .620 0 28 .118 0 y 28 41.805 42.525 .332 3.101 1...H1-1b
11 M156 3/8"x3" .582 0 34 .045 0 y 31 35.834 36.45 .285 2.278 1...H1-1b
12 M48 3/8"x3.5" .578 0 32 .102 0 z 37 41.805 42.525 .332 3.101 1...H1-1b
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Envelope AISC 14th(360-10): LRFD Steel Code Checks (Continued)

Member Shape Code Check Loc[ft] LC Shear...Loc[ft]Dir LC phi*Pnc...phi*Pnt ...phi*Mn ...phi*Mn ...Cb Eqn

13 M99 3/8"x3" .576 0 28 .035 .25 z 34 35.834 36.45 .285 2.278 1...H1-1b
14 M91 3/8"x3.5" .540 0 35 .066 0 z 31 41.805 42.525 .332 3.101 1...H1-1b
15 M148 3/8"x3.5" .540 0 37 .089 0 z 35 41.805 42.525 .332 3.101 1...H1-1b
16 M120 3/8"x3.5" .492 0 36 .096 0 y 37 41.805 42.525 .332 3.101 1...H1-1b
17 M47 3/8"x3.5" .487 0 35 .085 0 z 26 41.805 42.525 .332 3.101 1...H1-1b
18 M96 3/8"x3" .473 0 30 .033 0 y 32 35.834 36.45 .285 2.278 1...H1-1b
19 M63 3/8"x3.5" .473 0 34 .130 0 y 34 41.805 42.525 .332 3.101 1...H1-1b
20 M153 3/8"x3" .469 0 36 .033 .25 y 30 35.834 36.45 .285 2.278 1...H1-1b
21 M71 3/8"x3" .435 0 29 .182 0 y 10 35.834 36.45 .285 2.278 2...H1-1b
22 M11 3/8"x3.5" .425 0 26 .114 0 y 29 41.805 42.525 .332 3.101 1...H1-1b
23 M62A 3/8"x3.5" .419 0 29 .071 0 y 13 41.805 42.525 .332 3.101 1...H1-1b
24 M119 3/8"x3.5" .413 0 31 .096 0 y 30 41.805 42.525 .332 3.101 1...H1-1b
25 M128 3/8"x3" .405 0 37 .179 .25 y 8 35.834 36.45 .285 2.278 1...H1-1b
26 M61A 3/8"x3.5" .376 .121 5 .243 0 y 34 42.356 42.525 .332 3.101 1...H1-1b
27 M53 PIPE_2.0 .369 .553 37 .114 0 36 21.179 32.13 1.872 1.872 3...H1-1b
28 M90 3/8"x3.5" .360 .121 11 .296 0 y 28 42.356 42.525 .332 3.101 1...H1-1b
29 M95 PIPE_2.0 .360 .553 29 .116 0 29 21.179 32.13 1.872 1.872 2...H1-1b
30 M42 Rohn 1.50x... .356 1.814 30 .023 3.785 6 6.105 9.932 .38 .38 1...H1-1a
31 M152 PIPE_2.0 .356 .553 33 .109 0 32 21.179 32.13 1.872 1.872 2...H1-1b
32 M10 3/8"x3.5" .354 0 29 .088 0 y 34 41.805 42.525 .332 3.101 1...H1-1b
33 M125 3/8"x3" .351 0 34 .200 0 y 11 35.834 36.45 .285 2.278 2...H1-1b
34 M87 Rohn 1.50x... .338 1.814 34 .024 3.785 12 6.105 9.932 .38 .38 1...H1-1a
35 M144 Rohn 1.50x... .337 1.814 26 .021 0 11 6.105 9.932 .38 .38 1...H1-1a
36 M68 3/8"x3" .330 0 26 .180 .25 y 7 35.834 36.45 .285 2.278 1...H1-1b
37 M52 PIPE_2.0 .319 .553 38 .097 0 26 21.179 32.13 1.872 1.872 3...H1-1b
38 M117 3/8"x3.5" .317 .121 11 .255 0 y 5 42.356 42.525 .332 3.101 1...H1-1b
39 M151 PIPE_2.0 .309 .553 35 .098 0 35 21.179 32.13 1.872 1.872 2...H1-1b
40 M37 Rohn 1.50x... .309 1.814 34 .021 3.785 6 6.105 9.932 .38 .38 1...H1-1a
41 M94 PIPE_2.0 .307 .553 30 .092 0 31 21.179 32.13 1.872 1.872 2...H1-1b
42 M146 3/8"x3.5" .304 .121 5 .283 0 y 35 42.356 42.525 .332 3.101 1...H1-1b
43 M9 3/8"x3.5" .299 .121 2 .165 0 y 6 42.356 42.525 .332 3.101 1...H1-1b
44 M21 3/8"x3" .297 0 6 .178 0 y 6 35.834 36.45 .285 2.278 1...H1-1b
45 M139 Rohn 1.50x... .294 1.814 30 .022 3.785 6 6.105 9.932 .38 .38 1...H1-1a
46 M82 Rohn 1.50x... .294 1.814 26 .027 0 6 6.105 9.932 .38 .38 1...H1-1a
47 M18 3/8"x3" .288 0 9 .165 0 y 10 35.834 36.45 .285 2.278 1...H1-1b
48 M46 3/8"x3.5" .287 .121 8 .160 0 y 12 42.356 42.525 .332 3.101 1...H1-1b
49 M123 PIPE_2.0 .287 0 12 .075 0 37 21.179 32.13 1.872 1.872 1...H1-1b
50 M118 3/8"x3.5" .286 .121 10 .233 0 y 2 42.356 42.525 .332 3.101 1...H1-1b
51 M58 3/8"x3" .284 0 6 .177 0 y 6 35.834 36.45 .285 2.278 1...H1-1b
52 M147 3/8"x3.5" .278 .121 3 .230 0 y 8 42.356 42.525 .332 3.101 1...H1-1b
53 M55 3/8"x3" .273 0 3 .167 0 y 10 35.834 36.45 .285 2.278 1...H1-1b
54 M65 PIPE_2.0 .263 0 5 .067 5.896 13 21.179 32.13 1.872 1.872 1...H1-1b
55 M40 3/8"x3.5" .261 .209 6 .150 0 y 6 42.022 42.525 .332 3.101 1...H1-1b
56 M8 3/8"x3.5" .253 .121 2 .183 0 y 9 42.356 42.525 .332 3.101 1...H1-1b
57 M35 3/8"x3.5" .247 .209 9 .141 0 y 10 42.022 42.525 .332 3.101 1...H1-1b
58 M58B PIPE_2.0 .246 2.5 23 .036 2.5 5 14.915 32.13 1.872 1.872 1...H1-1b
59 M26 3/8"x3.5" .245 0 12 .172 .209 y 12 42.022 42.525 .332 3.101 1...H1-1b
60 M3 PIPE_2.0 .243 2.5 2 .037 2.5 8 14.915 32.13 1.872 1.872 2...H1-1b
61 M45 3/8"x3.5" .242 .121 8 .176 0 y 3 42.356 42.525 .332 3.101 1...H1-1b
62 M115 PIPE_2.0 .241 2.5 5 .038 2.5 5 14.915 32.13 1.872 1.872 1...H1-1b
63 M25 3/8"x3.5" .236 0 3 .164 .209 y 4 42.022 42.525 .332 3.101 1...H1-1b
64 M122 PIPE_2.0 .225 0 7 .085 5.896 5 21.179 32.13 1.872 1.872 2...H1-1b
65 M60A 3/8"x3.5" .221 .121 6 .256 0 y 13 42.356 42.525 .332 3.101 1...H1-1b
66 M89 3/8"x3.5" .218 .121 12 .248 0 y 7 42.356 42.525 .332 3.101 1...H1-1b
67 M16 PIPE_2.0 .212 .553 31 .076 0 29 21.179 32.13 1.872 1.872 2...H1-1b
68 M66 PIPE_2.0 .209 .614 35 .079 0 34 21.179 32.13 1.872 1.872 1...H1-1b
69 M57A PIPE_2.0 .190 2.5 45 .024 2.5 50 14.915 32.13 1.872 1.872 4...H1-1b
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Envelope AISC 14th(360-10): LRFD Steel Code Checks (Continued)

Member Shape Code Check Loc[ft] LC Shear...Loc[ft]Dir LC phi*Pnc...phi*Pnt ...phi*Mn ...phi*Mn ...Cb Eqn

70 M208 PIPE_2.0 .189 1.708 11 .064 0 13 27.933 32.13 1.872 1.872 1...H1-1b
71 M192 PIPE_2.0 .187 1.708 8 .073 1.708 6 27.933 32.13 1.872 1.872 1...H1-1b
72 M141 Rohn 1.50x... .187 0 34 .029 3.785 7 6.105 9.932 .38 .38 1...H1-1b*

73 M84 Rohn 1.50x... .184 0 31 .024 3.785 9 6.105 9.932 .38 .38 1...H1-1b*

74 M15 PIPE_2.0 .183 .553 45 .066 5.896 9 21.179 32.13 1.872 1.872 2...H1-1b
75 M97 3/8"x3" .182 0 7 .184 .25 y 13 35.834 36.45 .285 2.278 1...H1-1b
76 M34 Rohn 1.50x... .180 0 38 .032 0 4 6.105 9.932 .38 .38 1...H1-1b*

77 M200 PIPE_2.0 .180 1.708 11 .089 1.708 10 27.933 32.13 1.872 1.872 1...H1-1b
78 M157 3/8"x3" .179 0 7 .181 .25 y 13 35.834 36.45 .285 2.278 1...H1-1b
79 M131 3/8"x3.5" .173 0 13 .169 .209 y 7 42.022 42.525 .332 3.101 1...H1-1b
80 M73 3/8"x3.5" .172 0 13 .169 .209 y 8 42.022 42.525 .332 3.101 1...H1-1b
81 M142 3/8"x3.5" .170 .209 7 .151 0 y 13 42.022 42.525 .332 3.101 1...H1-1b
82 M80 3/8"x3.5" .165 .209 7 .153 0 y 13 42.022 42.525 .332 3.101 1...H1-1b
83 M59 3/8"x3" .159 0 28 .098 0 y 36 35.834 36.45 .285 2.278 1...H1-1b
84 M79 Rohn 1.50x... .152 0 30 .027 0 8 6.105 9.932 .38 .38 1...H1-1b*

85 M20 3/8"x3" .152 0 34 .093 0 y 30 35.834 36.45 .285 2.278 1...H1-1b
86 M133 PIPE_2.5 .151 1.25 5 .038 2.5 11 48.186 50.715 3.596 3.596 1...H1-1b
87 M136 Rohn 1.50x... .150 0 33 .025 3.785 6 6.105 9.932 .38 .38 1...H1-1b*

88 M32 PIPE_2.5 .147 1.25 12 .037 1.25 12 48.186 50.715 3.596 3.596 1...H1-1b
89 M116 PIPE_2.5 .145 10.3... 11 .073 10.3... 11 15.797 50.715 3.596 3.596 2...H1-1b
90 M39 Rohn 1.50x... .144 0 37 .033 0 11 6.105 9.932 .38 .38 1...H1-1b*

91 M145 PIPE_2.5 .143 10.3... 5 .070 10.3... 4 15.797 50.715 3.596 3.596 2...H1-1b
92 M130 3/8"x3.5" .143 0 11 .190 .209 y 11 42.022 42.525 .332 3.101 2...H1-1b
93 M77 PIPE_2.5 .141 1.25 10 .035 2.5 4 48.186 50.715 3.596 3.596 1...H1-1b
94 M76 PIPE_2.5 .140 1.25 13 .035 2.5 7 48.186 50.715 3.596 3.596 1...H1-1b
95 M56 3/8"x3" .139 0 48 .082 0 y 29 35.834 36.45 .285 2.278 1...H1-1b
96 M137 3/8"x3.5" .139 .209 11 .171 0 y 5 42.022 42.525 .332 3.101 1...H1-1b
97 M31 PIPE_2.5 .139 1.25 3 .035 1.25 4 48.186 50.715 3.596 3.596 1...H1-1b
98 M134 PIPE_2.5 .137 1.25 2 .035 1.25 7 48.186 50.715 3.596 3.596 1...H1-1b
99 M166 PIPE_2.0 .136 2.5 17 .022 2.5 11 14.915 32.13 1.872 1.872 1...H1-1b
100 M109 PIPE_2.0 .134 2.5 11 .022 2.5 11 14.915 32.13 1.872 1.872 1...H1-1b
101 M7 PIPE_2.5 .134 10.3... 3 .079 10.3... 2 15.797 50.715 3.596 3.596 2...H1-1b
102 M74 3/8"x3.5" .131 0 4 .175 .209 y 4 42.022 42.525 .332 3.101 1...H1-1b
103 M17 3/8"x3" .131 0 48 .082 0 y 36 35.834 36.45 .285 2.278 1...H1-1b
104 M44 PIPE_2.5 .130 10.3... 9 .076 10.3... 8 15.797 50.715 3.596 3.596 2...H1-1b
105 M85 3/8"x3.5" .125 .209 4 .157 0 y 10 42.022 42.525 .332 3.101 1...H1-1b
106 M204 PIPE_2.0 .120 1.708 11 .054 0 3 27.933 32.13 1.872 1.872 1...H1-1b
107 M196 PIPE_2.0 .120 1.708 8 .053 0 11 27.933 32.13 1.872 1.872 1...H1-1b
108 M212 PIPE_2.0 .119 1.708 6 .054 0 7 27.933 32.13 1.872 1.872 1...H1-1b
109 M154 3/8"x3" .117 0 5 .205 0 y 5 35.834 36.45 .285 2.278 1...H1-1b
110 M100 3/8"x3" .110 0 10 .188 0 y 10 35.834 36.45 .285 2.278 2...H1-1b
111 M59B PIPE_2.5 .103 10.3... 6 .069 10.3... 6 15.797 50.715 3.596 3.596 2...H1-1b
112 M88 PIPE_2.5 .096 10.3... 12 .067 10.3... 12 15.797 50.715 3.596 3.596 2...H1-1b
113 M174 PIPE_2.0 .084 4.241 2 .007 0 33 13.562 32.13 1.872 1.872 1...H1-1b
114 M54 3/8"x3" .083 0 41 .054 0 y 39 35.834 36.45 .285 2.278 1...H1-1b
115 M57 3/8"x3" .075 0 35 .044 0 y 36 35.834 36.45 .285 2.278 1...H1-1b
116 M30 PIPE_2.0 .074 4.241 6 .007 8.482 31 13.562 32.13 1.872 1.872 1...H1-1b
117 M173 PIPE_2.0 .073 4.241 10 .008 8.482 32 13.562 32.13 1.872 1.872 1...H1-1b
118 M140 Rohn 1.50x... .058 1.641 36 .008 0 8 7.438 9.932 .38 .38 1...H1-1b
119 M83 Rohn 1.50x... .058 1.641 30 .008 0 2 7.438 9.932 .38 .38 1...H1-1b
120 M38 Rohn 1.50x... .056 1.641 26 .011 0 11 7.438 9.932 .38 .38 1 H1-1b
121 M33 Rohn 1.50x... .053 1.489 48 .010 0 4 7.438 9.932 .38 .38 1...H1-1b
122 M185 PIPE_2.0 .050 2.5 4 .010 5.917 37 14.915 32.13 1.872 1.872 2...H1-1b
123 M175 PIPE_2.0 .049 2.5 8 .008 5.917 29 14.915 32.13 1.872 1.872 3...H1-1b
124 M78 Rohn 1.50x... .049 1.641 26 .011 0 7 7.438 9.932 .38 .38 1 H1-1b
125 M135 Rohn 1.50x... .049 1.641 31 .006 0 13 7.438 9.932 .38 .38 1...H1-1b
126 M175A PIPE_2.0 .047 2.5 12 .008 5.917 33 14.915 32.13 1.872 1.872 1...H1-1b
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Envelope AISC 14th(360-10): LRFD Steel Code Checks (Continued)

Member Shape Code Check Loc[ft] LC Shear...Loc[ft]Dir LC phi*Pnc...phi*Pnt ...phi*Mn ...phi*Mn ...Cb Eqn

127 M170B PIPE_2.0 .046 2.5 36 .006 5.917 27 14.915 32.13 1.872 1.872 3...H1-1b
128 M47A PIPE_2.0 .043 2.5 32 .011 2.5 45 14.915 32.13 1.872 1.872 4...H1-1b
129 M180 PIPE_2.0 .042 2.5 4 .005 5.917 7 14.915 32.13 1.872 1.872 1...H1-1b
130 M143 Rohn 1.50x... .035 1.459 2 .008 0 5 7.438 9.932 .38 .38 1 H1-1b
131 M86 Rohn 1.50x... .034 1.459 10 .008 0 6 7.438 9.932 .38 .38 1...H1-1b
132 M41 Rohn 1.50x... .034 1.459 6 .008 0 6 7.438 9.932 .38 .38 1...H1-1b
133 M138 Rohn 1.50x... .034 1.459 5 .007 0 12 7.438 9.932 .38 .38 1...H1-1b
134 M81 Rohn 1.50x... .034 1.459 13 .008 0 12 7.438 9.932 .38 .38 1...H1-1b
135 M36 Rohn 1.50x... .033 1.459 9 .008 0 11 7.438 9.932 .38 .38 1...H1-1b
136 M72 3/8"x3" .015 0 10 .008 0 y 6 35.834 36.45 .285 2.278 1...H1-1b
137 M126 3/8"x3" .015 0 6 .007 0 y 11 35.834 36.45 .285 2.278 1...H1-1b
138 M129 3/8"x3" .015 0 3 .008 .25 y 28 35.834 36.45 .285 2.278 1...H1-1b
139 M69 3/8"x3" .015 0 13 .008 0 y 12 35.834 36.45 .285 2.278 1...H1-1b
140 M22 3/8"x3" .014 0 4 .008 0 y 6 35.834 36.45 .285 2.278 1...H1-1b
141 M19 3/8"x3" .014 0 7 .007 0 y 11 35.834 36.45 .285 2.278 1...H1-1b
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T-1

TITLE SHEET
& PROJECT DATA

SITE ADDRESS:

SITE TYPE:

111 STONE HILL ROAD
VOLUNTOWN, CT 06384

EXISTING 181' SELF SUPPORT TOWER

PROGRAM: DO MACRO UPGRADE
EQUIPMENT DEPLOYMENT

SITE NUMBER: CT54XC704

CT54XC704

111 STONE HILL ROAD
VOLUNTOWN, CT 06384

Sprint

CHECKED BY:

REVISIONS:

ENGINEERING LICENSE:

SITE NUMBER:

SITE ADDRESS:

SHEET DESCRIPTION:

SHEET NUMBER:

PLANS PREPARED FOR:

PROJECT MANAGER:

PLANS PREPARED BY:

INFINIGY
F ROM Z E R O IOT NF I IN GY

the solutions are endless

INFINIGY
F ROM Z E R O IOT NF I IN GY

the solutions are endless
1033 Watervliet Shaker Rd | Albany, NY 12205

Phone: 518-690-0790 | Fax: 518-690-0793

www.infinigy.com

APPROVED BY:

·

·

·

·

·

·

·
·

Know what's below.
before you dig.Call

R

·
·
·

CALL CONNECTICUT ONE CALL

(800) 922-4455

CALL 3 WORKING DAYS

BEFORE YOU DIG!

Sprint

APPROVALS

TITLE SIGNATURE DATE



SP-1

OUTLINE SPECIFICATIONS

CT54XC704

111 STONE HILL ROAD
VOLUNTOWN, CT 06384

Sprint

CHECKED BY:

REVISIONS:

ENGINEERING LICENSE:

SITE NUMBER:

SITE ADDRESS:

SHEET DESCRIPTION:

SHEET NUMBER:

PLANS PREPARED FOR:

PROJECT MANAGER:

PLANS PREPARED BY:

INFINIGY
F ROM Z E R O IOT NF I IN GY

the solutions are endless

INFINIGY
F ROM Z E R O IOT NF I IN GY

the solutions are endless
1033 Watervliet Shaker Rd | Albany, NY 12205

Phone: 518-690-0790 | Fax: 518-690-0793

www.infinigy.com

APPROVED BY:

“ ” 

“ ”

“ ”

“ ” 

“ ” 

“ ” 



SP-2

OUTLINE SPECIFICATIONS

CT54XC704

111 STONE HILL ROAD
VOLUNTOWN, CT 06384

Sprint

CHECKED BY:
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