
 
 

12 Industrial Way, Salem, NH 03079 

 

 
December 8, 2023 
 
Ms. Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
  
Re:  Notice of Exempt Modification New Cingular Wireless PCS LLC (“AT&T”) Site CT2034 
 310 Orange Street, New Haven, CT 06510 (the “Property”) 
 Latitude: 41-18-32.87 N   Longitude: -72-55-18.29 W 
 
Dear Ms. Bachman: 
 
AT&T currently maintains (9) antennas on the rooftop of the existing 166’ Frontier Central 

Office Building located at 310 Orange Street, New Haven, CT. The property is owned by Three 

Ten Orange, LLC and the rooftop is managed by Everest Infrastructure Partner. AT&T intends on 

modifying its Facility by replacing (1) antenna with (1) MS-MBA-3.2-H4-L4 antenna at the 178’ 

level of the rooftop. AT&T also intends on placing (6) DBC0051F3V51-2 Diplexers, (2) 4490 

B5/B12 & (3) 4890 B25/B66 RRUs at the 178’ level in the rooftop. The height of AT&Ts existing 

& proposed antennas is 221’ & 178’ AGL.    

This modification may include B2, B5, B17, B14, B29, B30, B66 & n77 hardware that is 4G(LTE) 
and/or 5GNR capable through remote software configuration and either or both services may 
be turned on or off at various times. 
 
AT&T first received CT Siting Council (“CSC”) approval to use this Facility on April 19, 1988, but 
no copy of the approval is available. Attached is next Exempt Modification CSC approval from 
February 25, 1991. This approval contained no conditions that could feasibly be violated by this 
modification, including facility height or mounting restrictions. AT&Ts modification complies 
with the above-mentioned approvals.   
 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies 
(“R.C.S.A”) §16-50j-73 for construction that constitutes an exempt modification pursuant to 
R.C.S.A §16-50j-72(b)(2). In accordance with to R.C.S.A §16-50j-73, a copy of this letter is being 
sent to the Honorable Justin Elicker, Mayor, City of New Haven, as chief elected official, Ms. 
Laura Brown, Executive Director of City Plan, City of New Haven, Three Ten Orange, LLC., the 
property owner & Everest Infrastructure Partner, the rooftop manager.  
 



 
 

12 Industrial Way, Salem, NH 03079 

The planned modification of the facility falls squarely within those activities explicitly provided 
for in R.C.S.A §16-50j-72(b)(2). Specifically: 
 

1. The proposed modifications will not result in an increase in the height of the 
existing building. 

 
2. The proposed modifications will not require an extension of the site boundary.  

 

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

 

4. The operation of the modified facility will not increase radio frequency emissions 
at the facility to a level at or above the Federal Communications Commission 
safety standard. 

   
5. The proposed modifications will not cause a change or alteration in the physical 

or environmental characteristics of the site.  
 

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

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

Hollis M. Redding 

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

  
 
Cc: Honorable Justin Elicker, Mayor, City of New Haven, chief elected official  
      Ms. Laura Brown, Executive Director of City Plan, City of Meriden 
      Three Ten Orange, LLC., the property owner 

      Everest Infrastructure Partner (‘’Everest”), the rooftop manager 

mailto:hredding@saigrp.com
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1. Introduction 

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed 
modification of AT&T antenna arrays to be mounted at 178’ AGL on top of a rooftop located at 310 Orange Street 
DUP 1 in New Haven, CT. The coordinates of the rooftop are 41° 18' 32.87" N, 72° 55' 18.30" W. 

AT&T is proposing the following: 

1) Install twelve (12) multi-band antennas (four (4) sector) to support its commercial LTE network and 
the FirstNet National Public Safety Broadband Network (“NPSBN”). 

 
This report considers the planned antenna configuration for AT&T1 to derive the resulting % MPE of its proposed 
modification.  
 

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits 

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna 
facilities. In 1996, the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 
Edition 97-01. These new rules include Maximum Permissible Exposure (MPE) limits for transmitters operating 
between 300 kHz and 100 GHz. The FCC MPE limits are based upon those recommended by the National Council 
on Radiation Protection and Measurements (NCRP), developed by the Institute of Electrical and Electronics 
Engineers, Inc., (IEEE) and adopted by the American National Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be 
subjected. General population/uncontrolled exposures apply in situations in which the general public may be 
exposed, or in which persons that are exposed as a consequence of their employment may not be fully aware of 
the potential for exposure or cannot exercise control over their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter 
(mW/cm2). The general population exposure limits for the various frequency ranges are defined in the attached 
“FCC Limits for Maximum Permissible Exposure (MPE)” in Attachment C of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons 
who are exposed as a consequence of their employment and who have been made fully aware of the potential for 
exposure, and they must be able to exercise control over their exposure. General population/uncontrolled limits 
are five times more stringent than the levels that are acceptable for occupational, or radio frequency trained 
individuals. Attachment C contains excerpts from OET Bulletin 65 and defines the Maximum Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled 
exposure and for occupational/controlled exposure incorporate a substantial margin of safety and have been 
established to be well below levels generally accepted as having the potential to cause adverse health effects. 

 
1 As referenced to AT&T’s Radio Frequency Design Sheet, dated 02/13/2023 
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3. RF Exposure Prediction Methods 

The emission field calculation results displayed in the following figures were generated using the following 
formula as outlined in FCC bulletin OET 65: 

Power Density ൌ ቆ
𝐺𝑅𝐹ଶ  ൈ  1.64 ൈ ERP

4𝜋 ൈ  𝑅ଶ ቇ  X Off Beam Loss 

 

Where: 

  EIRP = Effective Isotropic Radiated Power 

  R = Radial Distance = 
 22 VH 

 

  H = Horizontal Distance from antenna in meters 

  V = Vertical Distance from radiation center of antenna in meters 

  Off Beam Loss is determined by the selected antenna patterns 

   GRF = Ground Reflection Factor of 1.6 

 

These calculations assume that the antennas are operating at 100 percent capacity, that all antenna channels are 
transmitting simultaneously, and that the radio transmitters are operating at full power. Obstructions (trees, 
buildings, etc.) that would normally attenuate the signal are not taken into account. The calculations assume even 
terrain in the area of study and do not take into account actual terrain elevations which could attenuate the signal. 
As a result, the predicted signal levels reported below are much higher than the actual signal levels will be from 
the final installations. 
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4. Antenna Inventory 

Table 1 below outlines AT&T’s proposed antenna configuration for the site.  The associated data sheets and 
antenna patterns for these specific antenna models are included in Attachments C. 

Operator 
Sector / 
Call Sign 

TX 
Freq 

(MHz) 

Power at 
Antenna 
(Watts) 

Ant 
Gain 
(dBi)

Power 
EIRP 

(Watts)
Antenna Model 

Beam 
Width

Mech. 
Tilt 

Length 
(ft) 

Antenna 
Centerline 

Height 
(ft) 

 

Beta / 
20° 

722 40 14.9 1236 

QD8616-7 

72 

0 8.0 178 
763 160 15.2 5298 67 

1900 160 17.2 8397 17.2 

2100 240 17.5 13496 17.5 

739 160 15.1 5177 

DMP65R-BU8D 

75 

0 8.0 178 850 160 16.0 6370 64 

2300 100 18.1 6457 54 

3500 54.22 25.65 19914 AIR 6419 11 0 2.35 178 

3700 86.75 25.65 31862 AIR 6449 11 0 2.53 178 

Beta / 
140° 

722 40 14.9 1236 

QD8616-7 

72 

0 8.0 178 763 160 15.2 5298 67 

2300 100 18.4 6918 58 

739 160 13.5 3582 

MS-MBA-3.2-H4-L4 

34 

0 5.99 178 
850 160 13.5 3582 34 

1900 720 17.8 43384 23 

2100 720 17.8 43384 23 

3500 54.22 25.65 19914 AIR 6419 11 0 2.35 178 

3700 86.75 25.65 31862 AIR 6449 11 0 2.53 178 

Gamma / 
260° 

722 40 12.3 679 

QD4616-7 

72 

0 4.3 178 
763 160 12.8 3049 66 

1900 160 16.7 7484 62 

2100 160 17.1 8206 63 

739 160 12.7 2979 

DMP65R-BU4D 

75 

0 4.0 178 850 160 13.0 3192 67 

2300 100 17.2 5248 57 

3500 54.22 25.65 19914 AIR 6419 11 0 2.35 178 

3700 86.75 25.65 31862 AIR 6449 11 0 2.53 178 
Table 1: Proposed Antenna Inventory23 

 
2 AT&T’s Radio Frequency Design Sheet, dated 02/13/2023 

3 Transmit power assumes 0 dB of cable loss. 
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5. Calculation Results 

The calculated power density results are shown in Figure 1 below. For completeness, the calculations for this 
analysis range from 0 feet horizontal distance (directly below the antennas) to a value of 3,000 feet horizontal 
distance from the site.  In addition to the other worst-case scenario considerations that were previously mentioned, 
the power density calculations to each horizontal distance point away from the antennas was completed using a 
local maximum off beam antenna gain (within ± 5 degrees of the true mathematical angle) to incorporate a realistic 
worst-case scenario. 

 

Figure 1: Graph of General Population % MPE vs. Distance 

The highest percent of MPE (5.04% of the General Population limit) is calculated to occur at a horizontal distance 
of 775 feet from antennas. Please note that the percent of MPE calculations close to the site take into account off 
beam loss, which is determined from the vertical pattern of the antennas used. Therefore, RF power density levels 
may increase as the distance from the site increases.  At distances of approximately 1500 feet and beyond, one 
would now be in the main beam of the antenna pattern and off beam loss is no longer considered.  Beyond this 
point, RF levels become calculated solely on distance from the site and the percent of MPE decreases significantly 
as distance from the site increases. 
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Table 2 below lists percent of MPE values as well as the associated parameters that were included in the 
calculations.  The highest percent of MPE value was calculated to occur at a horizontal distance of 775 feet from 
the site (reference Figure 1). 

As stated in Section 3, all calculations assume that the antennas are operating at 100 percent capacity, that all 
antenna channels are transmitting simultaneously, and that the radio transmitters are operating at full power.  
Obstructions (trees, buildings etc.) that would normally attenuate the signal are not taken into account.  In 
addition, a six-foot height offset was considered in this analysis to account for average human height.  As a result, 
the predicted signal levels are significantly higher than the actual signal levels will be from the final configuration.  
The results presented in Figure 1 and Table 2 assume level ground elevation from the base of the tower out to the 
horizontal distances calculated. 

 

Table 2: Maximum Percent of General Population Exposure Values  

Carrier
Number of 

Transmitters

Power out of 
Base Station Per 

Transmitter 
(Watts)

Antenna 
Height  
(Feet)

Distance to 
the Base of 
Antennas 

(Feet)

Power 
Density 

(mW/cm2)

Limit 

(mW/cm2)

% 
MPE

AT&T 5G 3500 MHz 1 54.2 178.0 775 0.006060 1.000 0.61%

AT&T 5G 3700 MHz 1 86.8 178.0 775 0.009696 1.000 0.97%

AT&T LTE 1900 MHz 3 240.0 178.0 775 0.011688 1.000 1.17%

AT&T LTE 2100 MHz 3 240.0 178.0 775 0.013380 1.000 1.34%

AT&T LTE 2300 MHz 1 100.0 178.0 775 0.001911 1.000 0.19%

AT&T LTE 722 MHz 1 40.0 178.0 775 0.000421 0.481 0.09%

AT&T LTE 739 MHz 1 160.0 178.0 775 0.001054 0.493 0.21%

AT&T LTE 763 MHz 1 160.0 178.0 775 0.001298 0.509 0.26%

AT&T LTE 885 MHz 1 160.0 178.0 775 0.001254 0.590 0.21%

Total 5.04%
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6. Conclusion 

The above analysis verifies that RF exposure levels from the site with AT&T’s proposed antenna configuration 
will be well below the maximum permissible levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01.  
Using the conservative calculation methods and parameters detailed above, the maximum cumulative percent of 
MPE in consideration of all transmitters is calculated to be 5.04% of the FCC limit (General 
Population/Uncontrolled).  This maximum cumulative percent of MPE value is calculated to occur 775 feet 
away from the site. 

 
7. Statement of Certification 

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations 
follow guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 
97-01. 

 

  

 
____________________________ December 4, 2023 

Report Prepared By: Ram Acharya 
RF Engineer 
C Squared Systems, LLC 
 
 

Date 

  

 
____________________________ December 6, 2023 

Reviewed/Approved By: Martin J. Lavin 
Senior RF Engineer 
C Squared Systems, LLC 

Date 
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Attachment A: References 

OET Bulletin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & 
Technology 

 

IEEE C95.1-2005, IEEE Standard Safety Levels With Respect to Human Exposure to Radio Frequency 
Electromagnetic Fields, 3 kHz to 300 GHz IEEE-SA Standards Board 

 

IEEE C95.3-2002 (R2008), IEEE Recommended Practice for Measurements and Computations of Radio Frequency 
Electromagnetic Fields With Respect to Human Exposure to Such Fields, 100 kHz-300 GHz IEEE-SA Standards 
Board 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled ExposureF

4
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m)

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 

300-1500 - - f/300 6 
1500-100,000 - - 5 6 

 
 
(B) Limits for General Population/Uncontrolled ExposureF

5
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m)

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.5 0.073 0.2 30 

300-1500 - - f/1500 30 
1500-100,000 - - 1.0 30 

 

f = frequency in MHz * Plane-wave equivalent power density  

Table 3: FCC Limits for Maximum Permissible Exposure 

 

 

 

 

  

 
4 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided 
those persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for 
occupational/controlled exposure also apply in situations when an individual is transient through a location where 
occupational/controlled limits apply provided he or she is made aware of the potential for exposure. 
5 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons 
that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise 
control over their exposure. 



  

CT2034 10 December 6, 2023 

Plane-wave Equivalent Power Density 

 

Frequency (MHz) 

 

Figure 2: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 

1.34 100,000 1,500 
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Attachment C: AT&T Mobility Antenna Model Data Sheets and Electrical Patterns 

722 MHz   
Manufacturer: QUINTEL 

Model #: QD8616-7 

Frequency Band: 698-728 MHz 

Gain: 14.9 dBi 

Vertical Beamwidth: 9.7° 

Horizontal Beamwidth: 72° 

Polarization: േ45° 

Dimensions (L x W x D): 96” x 22” x 9.6” 

  

739 MHz  
Manufacturer: MATSING 

Model #: MS-MBA-3.2-H4-L4 

Frequency Band: 698-960 MHz 

Gain: 13.5 dBi 

Vertical Beamwidth: 34° 

Horizontal Beamwidth: 34° 

Polarization: Dual Slant േ45° 

Dimensions (L x W x D): 71.9” x 24.1” x 28.3” 

  

763 MHz  

 

Manufacturer: QUINTEL 

Model #: QD8616-7 

Frequency Band: 758-798 MHz 

Gain: 14.9 dBi 

Vertical Beamwidth: 9.1° 

Horizontal Beamwidth: 67° 

Polarization: േ45° 

Dimensions (L x W x D): 96” x 22” x 9.6” 
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850 MHz   
Manufacturer: MATSING 

Model #: MS-MBA-3.2-H4-L4 

Frequency Band: 698-960 MHz 

Gain: 13.5 dBi 

Vertical Beamwidth: 34° 

Horizontal Beamwidth: 34° 

Polarization: Dual Slant േ45° 

Dimensions (L x W x D): 71.9” x 24.1” x 28.3” 

  

1900 MHz  
Manufacturer: MATSING 

Model #: MS-MBA-3.2-H4-L4 

Frequency Band: 1695-2690 MHz 

Gain: 17.8 dBi 

Vertical Beamwidth: 23° 

Horizontal Beamwidth: 23° 

Polarization: Dual Slant േ45° 

Dimensions (L x W x D): 71.9” x 24.1” x 28.3” 

  

2100 MHz   
Manufacturer: MATSING 

Model #: MS-MBA-3.2-H4-L4 

Frequency Band: 1695-2690 MHz 

Gain: 17.8 dBi 

Vertical Beamwidth: 23° 

Horizontal Beamwidth: 23° 

Polarization: Dual Slant േ45° 

Dimensions (L x W x D): 71.9” x 24.1” x 28.3” 
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2300 MHz   
Manufacturer: QUINTEL 

Model #: QD8616-7 

Frequency Band: 2300-2400 MHz 

Gain: 18.4 dBi 

Vertical Beamwidth: 5.1° 

Horizontal Beamwidth: 58° 

Polarization: േ45° 

Dimensions (L x W x D): 96” x 22” x 9.6” 
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SCOPE OF WORK: 
 
TEP Northeast (TEP NE) has been authorized by AT&T to conduct a structural evaluation of 
the structure supporting the proposed equipment located in the areas depicted in the 
latest TEP NE construction drawings. 
 
This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of AT&T’s proposed antennas listed below. 
 
This office conducted an on-site visual survey of the above site on August 29, 2023. 
Attendees included Ethan Steinberg (TEP NE – CAD Technician).  
 
The following documents were used for our reference: 

 

 Construction Drawings prepared by Hudson Design Group LLC dated July 27, 2017.  
 

 Previous Structural Analysis Report prepared by Hudson Design Group LLC dated 
January 12, 2022.  

 
CONCLUSION SUMMARY:   
 
Based on our evaluation, we have determined that the existing structure IS CAPABLE of 
supporting the proposed equipment loading. 
 

 Member Controlling Load Case Stress Ratio Pass/Fail 

Roof Structure Slab Bending 41% PASS 

 
Based on our evaluation, we have determined that the existing mounts ARE CAPABLE of 
supporting the proposed equipment loading.  

 
 Member Controlling Load Case Stress Ratio Pass/Fail 

Beta Sector 
Antenna Mount 

22 LC3 83% PASS 

 
Based on our evaluation, we have determined that the existing connections ARE CAPABLE 
of supporting the proposed equipment loading. 
 

 Member Stress Ratio Pass/Fail 

Existing Connection 1/2" Epoxy Anchor 20% PASS 

 
 
 
 
 
 
 
 
 
 
 
 
 
* Reference Documents attached.  



                                                                                                      
 
CONCLUSION SUMMARY:   
 
Reference the table below for the minimum ballast requirements: 

 
Reference the table below for the minimum ballast requirements: 

 
No additional ballast is required. The number of blocks required for the proposed 
equipment does not exceed the current number of blocks.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Reference Documents attached.  

MINIMUM BALLAST REQUIREMENTS – RRH BALLAST SLED (RR-TFS) 

 Existing (Per Side) Proposed (Per Side) Total 
Number of Blocks 2 7 9 

Size of Blocks 4”x8”x16” Solid 4”x8”x16” Solid 4”x8”x16” Solid 
Weight of Blocks 33 lbs. /each 33 lbs. /each 33 lbs. /each 

Total Ballast Weight 66 lbs. 231 lbs. 594 lbs. 

MINIMUM BALLAST REQUIREMENTS – RRH BALLAST SLED (RT-RRU5HD) 

 Existing (Per Side) Proposed (Per Side) Total 
Number of Blocks 5 0 10 

Size of Blocks 4”x8”x16” Solid N/A 4”x8”x16” Solid 
Weight of Blocks 33 lbs. /each N/A 33 lbs. /each 

Total Ballast Weight 165 lbs. 0 lbs. 330 lbs. 



                                                                                                      
 
APPURTENANCE CONFIGURATION:   
 

Appurtenances Dimensions Weight **Elevation Mount 

(3) AIR6419 Antennas 31.2”x16.1”x9.1” 66 lbs Varies Pipe Mast 

(3) AIR6449 Antennas 30.6”x15.9”x10.6” 84 lbs Varies Pipe Mast 

(2) QD8616-7 Antennas 96.0”x22.0”x9.6” 150 lbs Varies Pipe Mast 

(1) QD4616-7 Antenna 51.5”x22.0”x9.6” 109 lbs 221’-0” Pipe Mast 

(1) DMP65R-BU8DA 
Antenna 

96.0”x20.7”x7.7” 119 lbs 221’-0” Pipe Mast 

(1) DMP65R-BU4DA 
Antenna 

48.0”x20.7”x7.7” 68 lbs 221’-0” Pipe Mast 

(3) 4478 B14 RRH’s 18.1”x13.4”x8.3” 60 lbs -- Ballast Sled 

(3) RRUS-E2 B29 RRH’s 20.4”x18.5”x7.5” 53 lbs -- Ballast Sled 

(3) RRUS-32 B30 RRH’s 27.2”x12.1”x7.0” 60 lbs -- Ballast Sled 

(2) 8843 B2/B66A RRH’s 14.9”x13.2”x10.9” 72 lbs -- Ballast Sled 

(2) 4449 B5/B12 RRH’s 17.9”x13.2”x9.4” 73 lbs -- Ballast Sled 

(3) DC6-48-60-0-8F Surge 
Arrestors 

31.4”x10.2” Ø 29 lbs -- Ballast Sled 

(3) DC6-48-60-18-8F Surge 
Arrestors 

20.1”x18.2”x6.4” 44 lbs -- Ballast Sled 

(1) MS-MBA-3.2-H4-L4 
Antenna 

72.0”x24.0”x26.0” 132 lbs 178’-0” Pipe Mast 

(2) 4490 B5/B12 RRH’s 17.5”x15.1”x6.8” 68 lbs -- Ballast Sled 

(3) 4890 B25/B66 RRH’s 17.5”x15.2”x6.9” 68 lbs -- Ballast Sled 

(6) DBC0051F3V51-2 
Diplexers 

8.5”x5.0”x2.2” 8 lbs -- Pipe Mast 

* Proposed equipment shown in bold. 
** Elevation to antenna centerline. 
** Alpha and Gamma sectors at elevation 221’-0”; Beta sector at elevation 178’-0”. 
 
 
 
 
  



                                                                                                      
 
DESIGN CRITERIA:   
 
International Building Code (IBC) 2021 with 2022 Connecticut State Building Code 
Amendments, and ASCE 7-16 (Minimum Design Loads for Buildings and Other Structures). 

Wind   

Reference Wind Speed: 125 mph (2022 CSBC Appendix P) 

Exposure Category: B (ASCE 7-16 Chapter 26) 

Risk Category: II (ASCE 7-16 Table 1.5-1) 

Snow   

Ground Snow, Pg: 30 psf (2022 CSBC Appendix P) 

Importance Factor (Is): 1.0 (ASCE 7-16 Table 1.5-2) 

Exposure Factor (Ce): 0.9 (Fully Exposed, Table 7.3-1) 

Thermal Factor (Ct): 1.0 (ASCE 7-16 Table 7.3-2) 

Flat Roof Snow Load: 19 psf (ASCE 7-16 Equation 7.3-1) 

Min. Flat Roof Snow Load: 30 psf  
EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna Supporting 
Structures 

Wind   

City/Town: New Haven  

County: New Haven  

Wind Load: 125 mph (TIA-222-H Figure B-2) 

Ice   

Design Ice Thickness (ti): 1.00 in (TIA-222-H Figure B-9) 

Structure Class: II (TIA-222-H Table 2-1) 

Importance Factor (Ii): 1.0 (TIA-222-H Table 2-3) 
Factored Thickness of Radial 
Ice (tiz): 

1.21 in (TIA-222-H Sec. 2.6.10) 

 
 
 

  



                                                                                                      
 
EXISTING ROOF CONSTRUCTION: 
 
The existing roof construction consists of a roofing membrane over rigid insulation over a 
composite concrete slab supported by a system of concrete beams and columns.   

 
ANTENNA SUPPORT RECOMMENDATIONS: 
 
The proposed antenna is to be mounted on an existing pipe mast installed on an existing 
steel frame secured to the existing concrete roof slab with epoxy anchors.  

 
RRH SUPPORT RECOMMENDATIONS: 
 
The proposed RRH’s are to be mounted on existing non-penetrating ballast sleds located 
on the roof of the existing building. Reference the tables on page 3 for the minimum ballast 
requirements.  

 
Limitations and Assumptions: 
 

1. Reference the latest TEP NE construction drawings for all the equipment locations 
and details. 

 

2. All detail requirements will be designed and furnished in the construction drawings. 
 

3. All structural members and their connections are assumed to be in good condition 
and are free from defects with no deterioration to its member capacities. 
 

4. TEP NE is not responsible for any modifications completed prior to and hereafter 
which TEP NE was not directly involved. 
 

5. All antennas, coax cables and waveguide cables are assumed to be properly 
installed and supported as per the manufacturer requirements. 
 

6. If field conditions differ from what is assumed in this report, then the engineer of 
record is to be notified as soon as possible. 
 

  



                                                                                                      
 
FIELD PHOTOS: 
 

 
 

Photo 1: Sample photo illustrating the existing Alpha sector.  
 

 
 

Photo 2: Sample photo illustrating the existing Beta sector.  



                                                                                                      
 
FIELD PHOTOS (CONT.): 
 

 
 

Photo 3: Sample photo illustrating the existing Gamma sector.  
 

 
 

Photo 4: Sample photo illustrating an existing RRH ballast sled at Beta sector.  
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α z= 221 (ft)

zg= 1200 (ft)
Kz= 1.240 α= 7.0

Kzmin ≤ Kz ≤ 2.01

Table 2-4
Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2-5
Topo. Category Kt f

2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= 1 Kh= 1
Kc= 0.9 (from Table 2-4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 221
zs= 15 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)
Ke= 1.00 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.00 (from Table 2-3)

Kiz = 1.21 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.21 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 164 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.240 (from 2.6.5.2)

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

qz= 47.08 Ke= 1.00 (from 2.6.8)
qz (ice)= 7.53 Kd= 0.95 (from Table 2-2)
qz (30)= 2.71 Vmax= 125 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

Table 2-2
Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross 
sections

0.85

Tubular pole structures supporting antennas enclosed within a 
cylindrical shroud

1.00

Tubular pole structures, latticed structures with other cross 
sections, appurtenances

0.95
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Determine Ca:

Table 2-9

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

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.21 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 
Ratio

Ca Force (lbs)
Force (lbs) 

(w/ Ice)

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.94 1.20 197 39

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 191 38

QD8616-7 Antenna 96.0 22.0 9.6 14.67 4.36 1.28 886 161

QD4616-7 Antenna 51.5 22.0 9.6 7.87 2.34 1.20 444 83

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 841 154

DMP65R-BU4DA Antenna 48.0 20.7 7.7 6.90 2.32 1.20 390 73

MS-MBA-3.2-H4-L4 Antenna 72.0 24.0 26.0 12.00 3.00 1.22 690 126

4478 B14 RRH 18.1 13.4 8.3 1.68 1.35 1.20 95 20

RRUS-E2 B29 RRH 20.4 18.5 7.5 2.62 1.10 1.20 148 30

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 2.25 1.20 129 27

8843 B2/B66A RRH 14.9 13.2 10.9 1.37 1.13 1.20 77 17

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.36 1.20 93 20

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 1.16 1.20 104 22

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 1.15 1.20 104 22

DBC0051F3V51-2 Diplexer 8.5 5.0 2.2 0.30 1.70 1.20 17 5

DC6-48-60-18-8F Surge Arrestor 20.1 18.2 6.4 2.54 1.10 1.20 144 29

DC6-48-60-0-8F Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 73 16

2-1/2" Pipe 2.9 12.0 0.24 0.24 1.20 14

3" Pipe 3.5 12.0 0.29 0.29 1.20 16

L 3x3 Angles 3.0 12.0 0.25 0.25 2.00 24

PL 8x1/4" 8.0 12.0 0.67 0.67 2.00 63

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8

0.6 0.6

1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

2.0
Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85 1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25
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Angle = 90 (deg)   Ice Thickness = 1.21 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 197 115 115

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 191 129 129

QD8616-7 Antenna 96.0 22.0 9.6 14.67 6.40 4.36 10.00 1.28 1.50 886 452 452

QD4616-7 Antenna 51.5 22.0 9.6 7.87 3.43 2.34 5.36 1.20 1.33 444 215 215

DMP65R-BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 841 382 382

DMP65R-BU4DA Antenna 48.0 20.7 7.7 6.90 2.57 2.32 6.23 1.20 1.37 390 165 165

MS-MBA-3.2-H4-L4 Antenna 72.0 24.0 26.0 12.00 13.00 3.00 2.77 1.22 1.21 690 742 742

4478 B14 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 95 59 59

RRUS-E2 B29 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 148 61 61

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 129 79 79

8843 B2/B66A RRH 14.9 13.2 10.9 1.37 1.13 1.13 1.37 1.20 1.20 77 64 64

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 93 66 66

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 104 47 47

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 104 47 47

DBC0051F3V51-2 Diplexer 8.5 5.0 2.2 0.30 0.13 1.70 3.86 1.20 1.26 17 8 8

DC6-48-60-18-8F Surge Arrestor 20.1 18.2 6.4 2.54 0.89 1.10 3.14 1.20 1.23 144 52 52

WIND LOADS WITH ICE:

AIR6419 Antenna 33.6 18.5 11.5 4.32 2.69 1.82 2.92 1.20 1.22 39 25 25

AIR6449 Antenna 33.0 18.3 13.0 4.20 2.99 1.80 2.54 1.20 1.20 38 27 27

QD8616-7 Antenna 98.4 24.4 12.0 16.69 8.21 4.03 8.19 1.27 1.44 159 89 89

QD4616-7 Antenna 53.9 24.4 12.0 9.14 4.50 2.21 4.49 1.20 1.29 83 44 44

DMP65R-BU8DA Antenna 98.4 23.1 10.1 15.80 6.92 4.26 9.73 1.28 1.49 152 78 78

DMP65R-BU4DA Antenna 50.4 23.1 10.1 8.09 3.54 2.18 4.98 1.20 1.31 73 35 35

MS-MBA-3.2-H4-L4 Antenna 74.4 26.4 28.4 13.65 14.69 2.82 2.62 1.21 1.21 125 133 133

4478 B14 RRH 20.5 15.8 10.7 2.25 1.53 1.30 1.91 1.20 1.20 20 14 14

RRUS-E2 B29 RRH 22.8 20.9 9.9 3.31 1.57 1.09 2.30 1.20 1.20 30 14 14

RRUS-32 B30 RRH 29.6 14.5 9.4 2.99 1.94 2.04 3.14 1.20 1.23 27 18 18

8843 B2/B66A RRH 17.3 15.6 13.3 1.88 1.60 1.11 1.30 1.20 1.20 17 14 14

4449 B5/B12 RRH 20.3 15.6 11.8 2.20 1.67 1.30 1.72 1.20 1.20 20 15 15

4490 B5/B12 RRH 19.9 17.5 9.2 2.42 1.28 1.14 2.16 1.20 1.20 22 12 12

4890 B25/B66 RRH 19.9 17.6 9.3 2.44 1.29 1.13 2.14 1.20 1.20 22 12 12

DBC0051F3V51-2 Diplexer 10.9 7.4 4.6 0.56 0.35 1.47 2.36 1.20 1.20 5 3 3

DC6-48-60-18-8F Surge Arrestor 22.5 20.6 8.8 3.22 1.38 1.09 2.55 1.20 1.20 29 12 12

WIND LOADS
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Thickness of ice: 1.21 in.
Density of ice: 56 pcf

AIR6419 Antenna AIR6449 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 31.2 Height (in): 30.6
Width (in): 16.1 Width (in): 15.9
Depth (in): 9.1 Depth (in): 10.6
Total weight of ice on object: 76 lbs Total weight of ice on object: 77 lbs 
Weight of object: 66.0 lbs Weight of object: 84.0 lbs
Combined weight of ice and object: 142 lbs Combined weight of ice and object: 161 lbs

QD8616-7 Antenna QD4616-7 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 96.0 Height (in): 51.5
Width (in): 22.0 Width (in): 22.0
Depth (in): 9.6 Depth (in): 9.6
Total weight of ice on object: 298 lbs Total weight of ice on object: 160 lbs 
Weight of object: 150.0 lbs Weight of object: 109.0 lbs
Combined weight of ice and object: 448 lbs Combined weight of ice and object: 269 lbs

DMP65R-BU8DA Antenna DMP65R-BU4DA Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 96.0 Height (in): 48.0
Width (in): 20.7 Width (in): 20.7
Depth (in): 7.7 Depth (in): 7.7
Total weight of ice on object: 276 lbs Total weight of ice on object: 138 lbs 
Weight of object: 119.0 lbs Weight of object: 68.0 lbs
Combined weight of ice and object: 395 lbs Combined weight of ice and object: 206 lbs

MS-MBA-3.2-H4-L4 Antenna 4478 B14 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 72.0 Height (in): 18.1
Width (in): 24.0 Width (in): 13.4
Depth (in): 26.0 Depth (in): 8.3
Total weight of ice on object: 325 lbs Total weight of ice on object: 38 lbs 
Weight of object: 132.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 457 lbs Combined weight of ice and object: 98 lbs

RRUS-E2 B29 RRH RRUS-32 B30 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 20.4 Height (in): 27.2
Width (in): 18.5 Width (in): 12.1
Depth (in): 7.5 Depth (in): 7.0
Total weight of ice on object: 53 lbs Total weight of ice on object: 51 lbs 
Weight of object: 53.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 106 lbs Combined weight of ice and object: 111 lbs

8843 B2/B66A RRH 4449 B5/B12 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 14.9 Height (in): 17.9
Width (in): 13.2 Width (in): 13.2
Depth (in): 10.9 Depth (in): 9.4
Total weight of ice on object: 34 lbs Total weight of ice on object: 38 lbs 
Weight of object: 72.0 lbs Weight of object: 73.0 lbs
Combined weight of ice and object: 106 lbs Combined weight of ice and object: 111 lbs

4490 B5/B12 RRH 4890 B25/B66 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 17.5 Height (in): 17.5
Width (in): 15.1 Width (in): 15.2
Depth (in): 6.8 Depth (in): 6.9
Total weight of ice on object: 38 lbs Total weight of ice on object: 39 lbs 
Weight of object: 68.0 lbs Weight of object: 68.0 lbs
Combined weight of ice and object: 106 lbs Combined weight of ice and object: 107 lbs

DBC0051F3V51-2 Diplexer DC6-48-60-18-8F Surge Arrestor
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 8.5 Height (in): 20.1
Width (in): 5.0 Width (in): 18.2
Depth (in): 2.2 Depth (in): 6.4
Total weight of ice on object: 7 lbs Total weight of ice on object: 51 lbs 
Weight of object: 15.0 lbs Weight of object: 44.0 lbs
Combined weight of ice and object: 22 lbs Combined weight of ice and object: 95 lbs

DC6-48-60-0-8F Surge Arrestor
Weight of ice based on total radial SF area:
Depth (in): 31.4
Diameter(in): 10.2
Total weight of ice on object: 44 lbs
Weight of object: 29 lbs
Combined weight of ice and object: 73 lbs

2-1/2" Pipe 3" Pipe
Per foot weight of ice: Per foot weight of ice:
diameter (in): 2.88 diameter (in): 3.5
Per foot weight of ice on object: 6 plf Per foot weight of ice on object: 7 plf

L 3x3 Angles PL 8x1/4"
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 3 Height (in): 8
Width (in): 3 Width (in): 0.25
Per foot weight of ice on object: 8 plf Per foot weight of ice on object: 14 plf

ICE WEIGHT CALCULATIONS
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Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wfice Wind ICE (FRONT) No WIND
Wsice Wind ICE (SIDE) No WIND
Di Ice Load No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wf 1 z -0.014 -0.014 0.00 No 100.00 Yes

2 z -0.014 -0.014 0.00 No 100.00 Yes
3 z -0.014 -0.014 0.00 No 100.00 Yes
7 z -0.063 -0.063 0.00 No 100.00 Yes
8 z -0.063 -0.063 0.00 No 100.00 Yes
9 z -0.063 -0.063 0.00 No 100.00 Yes
10 z -0.063 -0.063 0.00 No 100.00 Yes
11 z -0.063 -0.063 0.00 No 100.00 Yes
12 z -0.063 -0.063 0.00 No 100.00 Yes
13 z -0.063 -0.063 0.00 No 100.00 Yes
14 z -0.063 -0.063 0.00 No 100.00 Yes
15 z -0.063 -0.063 0.00 No 100.00 Yes
16 z -0.024 -0.024 0.00 No 100.00 Yes
17 z -0.024 -0.024 0.00 No 100.00 Yes
18 z -0.024 -0.024 0.00 No 100.00 Yes
19 z -0.024 -0.024 0.00 No 100.00 Yes
20 z -0.024 -0.024 0.00 No 100.00 Yes
21 z -0.024 -0.024 0.00 No 100.00 Yes
22 z -0.014 -0.014 0.00 No 100.00 Yes
24 z -0.063 -0.063 0.00 No 100.00 Yes
25 z -0.063 -0.063 0.00 No 100.00 Yes
26 z -0.063 -0.063 0.00 No 100.00 Yes
27 z -0.024 -0.024 0.00 No 100.00 Yes
28 z -0.024 -0.024 0.00 No 100.00 Yes

Page1



37 z -0.016 -0.016 0.00 No 100.00 Yes
38 z -0.016 -0.016 0.00 No 100.00 Yes
47 z -0.014 -0.014 0.00 No 100.00 Yes
48 z -0.014 -0.014 90.00 Yes 100.00 Yes
49 z -0.014 -0.014 80.00 Yes 100.00 Yes
50 z -0.014 -0.014 80.00 Yes 100.00 Yes

Ws 1 x -0.014 -0.014 0.00 No 100.00 Yes
2 x -0.014 -0.014 0.00 No 100.00 Yes
3 x -0.014 -0.014 0.00 No 100.00 Yes
7 x -0.063 -0.063 0.00 No 100.00 Yes
9 x -0.063 -0.063 0.00 No 100.00 Yes
10 x -0.063 -0.063 0.00 No 100.00 Yes
12 x -0.063 -0.063 0.00 No 100.00 Yes
13 x -0.063 -0.063 0.00 No 100.00 Yes
15 x -0.063 -0.063 0.00 No 100.00 Yes
16 x -0.024 -0.024 0.00 No 100.00 Yes
17 x -0.024 -0.024 0.00 No 100.00 Yes
18 x -0.024 -0.024 0.00 No 100.00 Yes
19 x -0.024 -0.024 0.00 No 100.00 Yes
20 x -0.024 -0.024 0.00 No 100.00 Yes
21 x -0.024 -0.024 0.00 No 100.00 Yes
22 x -0.014 -0.014 0.00 No 100.00 Yes
24 x -0.063 -0.063 0.00 No 100.00 Yes
26 x -0.063 -0.063 0.00 No 100.00 Yes
27 x -0.024 -0.024 0.00 No 100.00 Yes
28 x -0.024 -0.024 0.00 No 100.00 Yes
47 x -0.014 -0.014 0.00 No 100.00 Yes
48 x -0.014 -0.014 0.00 No 100.00 Yes
49 x -0.014 -0.014 0.00 No 100.00 Yes
50 x -0.014 -0.014 0.00 No 100.00 Yes

Di 1 y -0.006 -0.006 0.00 No 100.00 Yes
2 y -0.006 -0.006 0.00 No 100.00 Yes
3 y -0.006 -0.006 0.00 No 100.00 Yes
7 y -0.014 -0.014 0.00 No 100.00 Yes
8 y -0.014 -0.014 0.00 No 100.00 Yes
9 y -0.014 -0.014 0.00 No 100.00 Yes
10 y -0.014 -0.014 0.00 No 100.00 Yes
11 y -0.014 -0.014 0.00 No 100.00 Yes
12 y -0.014 -0.014 0.00 No 100.00 Yes
13 y -0.014 -0.014 0.00 No 100.00 Yes
14 y -0.014 -0.014 0.00 No 100.00 Yes
15 y -0.014 -0.014 0.00 No 100.00 Yes
16 y -0.008 -0.008 0.00 No 100.00 Yes
17 y -0.008 -0.008 0.00 No 100.00 Yes
18 y -0.008 -0.008 0.00 No 100.00 Yes
19 y -0.008 -0.008 0.00 No 100.00 Yes
20 y -0.008 -0.008 0.00 No 100.00 Yes
21 y -0.008 -0.008 0.00 No 100.00 Yes
22 y -0.006 -0.006 0.00 No 100.00 Yes
24 y -0.014 -0.014 0.00 No 100.00 Yes
25 y -0.014 -0.014 0.00 No 100.00 Yes
26 y -0.014 -0.014 0.00 No 100.00 Yes
27 y -0.008 -0.008 0.00 No 100.00 Yes
28 y -0.008 -0.008 0.00 No 100.00 Yes
37 y -0.007 -0.007 0.00 No 100.00 Yes
38 y -0.007 -0.007 0.00 No 100.00 Yes
47 y -0.006 -0.006 0.00 No 100.00 Yes
48 y -0.006 -0.006 0.00 No 100.00 Yes
49 y -0.006 -0.006 0.00 No 100.00 Yes
50 y -0.006 -0.006 0.00 No 100.00 Yes
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----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
_______________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 48 y -0.075 0.50 No

y -0.075 7.50 No
49 y -0.033 1.00 No

y -0.033 3.50 No
y -0.042 4.50 No
y -0.042 7.00 No

50 y -0.066 1.50 No
y -0.066 6.50 No

Wf 48 z -0.443 0.50 No
z -0.443 7.50 No

49 z -0.099 1.00 No
z -0.099 3.50 No
z -0.096 4.50 No
z -0.096 7.00 No

50 z -0.345 1.50 No
z -0.345 6.50 No

Ws 48 x -0.226 0.50 No
x -0.226 7.50 No

49 x -0.058 1.00 No
x -0.058 3.50 No
x -0.065 4.50 No
x -0.065 7.00 No

50 x -0.371 1.50 No
x -0.371 6.50 No

Wfice 48 z -0.081 0.50 No
z -0.081 7.50 No

49 z -0.02 1.00 No
z -0.02 3.50 No
z -0.019 4.50 No
z -0.019 7.00 No

50 z -0.063 1.50 No
z -0.063 6.50 No

Wsice 48 x -0.045 0.50 No
x -0.045 7.50 No

49 x -0.013 1.00 No
x -0.013 3.50 No
x -0.014 4.50 No
x -0.014 7.00 No

50 x -0.067 1.50 No
x -0.067 6.50 No

Di 48 y -0.149 0.50 No
y -0.149 7.50 No

49 y -0.038 1.00 No
y -0.038 3.50 No
y -0.039 4.50 No
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y -0.039 7.00 No
50 y -0.163 1.50 No

y -0.163 6.50 No
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wfice Wind ICE (FRONT) No 0.00 0.00 0.00
Wsice Wind ICE (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

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

L 3X3X1_4 16 LC3 at 50.00% 0.24 OK
17 LC4 at 50.00% 0.31 OK
18 LC4 at 43.75% 0.21 OK
19 LC4 at 56.25% 0.22 OK
20 LC2 at 50.00% 0.21 OK
21 LC2 at 43.75% 0.22 OK
27 LC2 at 50.00% 0.21 OK
28 LC3 at 56.25% 0.23 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2-1_2x0.203 1 LC3 at 46.88% 0.81 OK

2 LC3 at 46.88% 0.73 OK
3 LC3 at 46.88% 0.71 OK
22 LC3 at 46.88% 0.83 OK
47 LC2 at 56.25% 0.08 OK
48 LC1 at 58.33% 0.41 OK
49 LC2 at 56.25% 0.16 OK
50 LC2 at 58.33% 0.22 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 3x0.216 37 LC1 at 47.22% 0.12 OK

38 LC3 at 79.86% 0.12 OK
-------------------------------------------------------------------------------------------------------------------

PL 8x1/4" 7 LC4 at 50.00% 0.29 OK
8 LC2 at 75.00% 0.69 OK
9 LC2 at 0.00% 0.25 OK
10 LC4 at 50.00% 0.29 OK
11 LC4 at 75.00% 0.57 OK
12 LC2 at 0.00% 0.24 OK
13 LC4 at 100.00% 0.21 OK
14 LC2 at 22.92% 0.51 OK
15 LC2 at 46.88% 0.31 OK
24 LC4 at 100.00% 0.22 OK
25 LC4 at 22.92% 0.55 OK
26 LC2 at 46.88% 0.29 OK

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result

Reactions
_______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  LC1=1.2DL+Wf
1 0.00163 -0.99500 -0.13648 0.00000 0.00000 0.00000
2 0.00327 -0.91149 -0.13626 0.00000 0.00000 0.00000
3 -0.00158 -1.34999 -0.14714 0.00000 0.00000 0.00000
10 -0.29795 0.69864 0.64637 0.00000 0.00000 0.00000
11 -0.28216 0.66110 0.60703 0.00000 0.00000 0.00000
12 -0.37479 0.86575 0.78498 0.00000 0.00000 0.00000
34 0.26803 0.71190 0.66775 0.00000 0.00000 0.00000
35 0.20973 0.62917 0.60525 0.00000 0.00000 0.00000
36 0.50349 1.00985 0.80791 0.00000 0.00000 0.00000
37 0.00614 -1.28858 -0.15425 0.00000 0.00000 0.00000
47 -0.37800 0.87609 0.74855 0.00000 0.00000 0.00000
48 0.34218 0.99461 0.92002 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.90206 5.21373 0.00000 0.00000 0.00000

Condition  LC2=1.2DL+Ws
1 0.05516 0.65511 0.01509 0.00000 0.00000 0.00000
2 0.05750 0.28364 -0.00268 0.00000 0.00000 0.00000
3 0.04464 -0.30582 0.00767 0.00000 0.00000 0.00000
10 0.58379 -0.97858 -0.83697 0.00000 0.00000 0.00000
11 0.53895 -0.92163 -0.77860 0.00000 0.00000 0.00000
12 0.60374 -1.02281 -0.87359 0.00000 0.00000 0.00000
34 0.46049 0.91643 0.75386 0.00000 0.00000 0.00000
35 0.46697 0.97681 0.82165 0.00000 0.00000 0.00000
36 0.80306 1.38684 0.99275 0.00000 0.00000 0.00000
37 0.05470 1.08431 0.00424 0.00000 0.00000 0.00000
47 0.59528 -1.05356 -0.84275 0.00000 0.00000 0.00000
48 0.43237 0.88131 0.73931 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 4.69664 1.90206 0.00000 0.00000 0.00000 0.00000

Condition  LC3=0.9DL+Wf
1 0.00160 -1.08480 -0.13792 0.00000 0.00000 0.00000
2 0.00332 -1.00134 -0.13769 0.00000 0.00000 0.00000
3 -0.00163 -1.46658 -0.14860 0.00000 0.00000 0.00000
10 -0.29792 0.69148 0.64649 0.00000 0.00000 0.00000
11 -0.28372 0.65721 0.60982 0.00000 0.00000 0.00000
12 -0.37428 0.85755 0.78423 0.00000 0.00000 0.00000
34 0.26922 0.70752 0.67024 0.00000 0.00000 0.00000
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35 0.20929 0.62098 0.60444 0.00000 0.00000 0.00000
36 0.50440 1.00438 0.80912 0.00000 0.00000 0.00000
37 0.00642 -1.41714 -0.15573 0.00000 0.00000 0.00000
47 -0.37867 0.87031 0.74963 0.00000 0.00000 0.00000
48 0.34197 0.98698 0.91970 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.42654 5.21373 0.00000 0.00000 0.00000

Condition  LC4=0.9DL+Ws
1 0.05524 0.56449 0.01323 0.00000 0.00000 0.00000
2 0.05768 0.19288 -0.00458 0.00000 0.00000 0.00000
3 0.04471 -0.42264 0.00580 0.00000 0.00000 0.00000
10 0.58372 -0.98548 -0.83665 0.00000 0.00000 0.00000
11 0.53692 -0.92451 -0.77501 0.00000 0.00000 0.00000
12 0.60435 -1.03122 -0.87451 0.00000 0.00000 0.00000
34 0.46190 0.91259 0.75679 0.00000 0.00000 0.00000
35 0.46649 0.96859 0.82079 0.00000 0.00000 0.00000
36 0.80425 1.38192 0.99432 0.00000 0.00000 0.00000
37 0.05516 0.95525 0.00233 0.00000 0.00000 0.00000
47 0.59426 -1.05857 -0.84111 0.00000 0.00000 0.00000
48 0.43196 0.87326 0.73861 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 4.69664 1.42654 0.00000 0.00000 0.00000 0.00000

Condition  LC5=1.2DL+Wfice+Di
1 0.00018 0.52267 -0.01003 0.00000 0.00000 0.00000
2 -0.00028 0.42280 -0.00975 0.00000 0.00000 0.00000
3 -0.00014 0.62571 -0.01067 0.00000 0.00000 0.00000
10 -0.02717 0.11562 0.04872 0.00000 0.00000 0.00000
11 -0.01035 0.08009 0.01870 0.00000 0.00000 0.00000
12 -0.03504 0.13260 0.06282 0.00000 0.00000 0.00000
34 0.01533 0.09615 0.03291 0.00000 0.00000 0.00000
35 0.01831 0.10605 0.04296 0.00000 0.00000 0.00000
36 0.03641 0.12604 0.05152 0.00000 0.00000 0.00000
37 -0.00182 0.86598 -0.01204 0.00000 0.00000 0.00000
47 -0.03411 0.13190 0.05921 0.00000 0.00000 0.00000
48 0.03868 0.16277 0.09166 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 3.38839 0.36600 0.00000 0.00000 0.00000

Condition  LC6=1.2DL+Wsice+Di
1 -0.00129 0.68059 0.01538 0.00000 0.00000 0.00000
2 -0.00197 0.52566 0.01453 0.00000 0.00000 0.00000
3 -0.00234 0.70494 0.01488 0.00000 0.00000 0.00000
10 0.03784 -0.02738 -0.06938 0.00000 0.00000 0.00000
11 0.05114 -0.05775 -0.09321 0.00000 0.00000 0.00000
12 0.03404 -0.01927 -0.06264 0.00000 0.00000 0.00000
34 0.01806 0.10374 0.04049 0.00000 0.00000 0.00000
35 0.03018 0.13471 0.06853 0.00000 0.00000 0.00000
36 0.04135 0.13577 0.05989 0.00000 0.00000 0.00000
37 -0.00408 1.11107 0.01507 0.00000 0.00000 0.00000
47 0.04360 -0.04244 -0.07543 0.00000 0.00000 0.00000
48 0.03146 0.13875 0.07189 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.27800 3.38839 0.00000 0.00000 0.00000 0.00000
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Condition  LC7=1.4DL
1 0.00019 0.42279 0.00881 0.00000 0.00000 0.00000
2 -0.00025 0.42329 0.00877 0.00000 0.00000 0.00000
3 0.00030 0.54598 0.00876 0.00000 0.00000 0.00000
10 0.00007 0.03273 -0.00109 0.00000 0.00000 0.00000
11 0.00897 0.01444 -0.01591 0.00000 0.00000 0.00000
12 -0.00318 0.03985 0.00480 0.00000 0.00000 0.00000
34 -0.00692 0.01705 -0.01438 0.00000 0.00000 0.00000
35 0.00204 0.03781 0.00353 0.00000 0.00000 0.00000
36 -0.00587 0.02234 -0.00782 0.00000 0.00000 0.00000
37 -0.00132 0.60164 0.00883 0.00000 0.00000 0.00000
47 0.00435 0.02420 -0.00703 0.00000 0.00000 0.00000
48 0.00161 0.03696 0.00272 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 2.21907 0.00000 0.00000 0.00000 0.00000

Condition  LC8=0.9DL
1 0.00013 0.27174 0.00563 0.00000 0.00000 0.00000
2 -0.00016 0.27207 0.00561 0.00000 0.00000 0.00000
3 0.00019 0.35096 0.00561 0.00000 0.00000 0.00000
10 0.00004 0.02105 -0.00069 0.00000 0.00000 0.00000
11 0.00575 0.00933 -0.01019 0.00000 0.00000 0.00000
12 -0.00204 0.02560 0.00307 0.00000 0.00000 0.00000
34 -0.00443 0.01101 -0.00921 0.00000 0.00000 0.00000
35 0.00131 0.02431 0.00227 0.00000 0.00000 0.00000
36 -0.00375 0.01440 -0.00500 0.00000 0.00000 0.00000
37 -0.00085 0.38674 0.00565 0.00000 0.00000 0.00000
47 0.00278 0.01559 -0.00449 0.00000 0.00000 0.00000
48 0.00103 0.02374 0.00174 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.42654 0.00000 0.00000 0.00000 0.00000

Envelope for nodal reactions
_______________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL
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                                                                                  Forces                                                                                                                                                    Moments                                                                          
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.055 LC4 0.681 LC6 0.015 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.001 LC6 -1.085 LC3 -0.138 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 0.058 LC4 0.526 LC6 0.015 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.002 LC6 -1.001 LC3 -0.138 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.045 LC4 0.705 LC6 0.015 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.002 LC6 -1.467 LC3 -0.149 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 Max 0.584 LC2 0.699 LC1 0.646 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.298 LC1 -0.985 LC4 -0.837 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 Max 0.539 LC2 0.661 LC1 0.610 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.284 LC3 -0.925 LC4 -0.779 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 Max 0.604 LC4 0.866 LC1 0.785 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.375 LC1 -1.031 LC4 -0.875 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
34 Max 0.462 LC4 0.916 LC2 0.757 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.007 LC7 0.011 LC8 -0.014 LC7 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
35 Max 0.467 LC2 0.977 LC2 0.822 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.001 LC8 0.024 LC8 0.002 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
36 Max 0.804 LC4 1.387 LC2 0.994 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.006 LC7 0.014 LC8 -0.008 LC7 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
37 Max 0.055 LC4 1.111 LC6 0.015 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.004 LC6 -1.417 LC3 -0.156 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
47 Max 0.595 LC2 0.876 LC1 0.750 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.379 LC3 -1.059 LC4 -0.843 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
48 Max 0.432 LC2 0.995 LC1 0.920 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.001 LC8 0.024 LC8 0.002 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Beta Sector - Kicker Connection (N12)
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Date:

1
Connor Leavitt

cleavitt@tepgroup.net
9/26/2023

Specifier's comments: 

1 Input data

 Anchor type and diameter:  HIT-HY 200 V3 + HIT-Z 1/2

 Item number:  2018443 HIT-Z 1/2" x 4 1/2" (element) / 2334276 HIT-HY
 200-R V3 (adhesive)

 Effective embedment depth:  hef,act = 2.750 in. (hef,limit = - in.)

 Material:  DIN EN ISO 4042

 Evaluation Service Report:  ESR-4868

 Issued I Valid:  11/1/2022 | 11/1/2024

 Proof:  Design Method ACI 318-19 / Chem

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.375 in.

 Anchor plateR :  lx x ly x t = 9.000 in. x 9.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

 Profile:  Rectangular plates and bars (AISC), 6 - 1/4; (L x W x T) = 6.000 in. x 0.250 in.

 Base material:  cracked concrete, 2500, fc' = 2,500 psi; h = 9.000 in., Temp. short/long: 32/32 °F

 Installation:  hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, ft.lb]
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1.1 Design results
Case  Description Forces [lb] / Moments [ft.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 1,031; Vx = 875; Vy = 604;
Mx = 0.000; My = 0.000; Mz = 0.000;

no 14

Tension

1 2

3 4

x

y2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 258 266 219 151
2 258 266 219 151
3 258 266 219 151
4 258 266 219 151

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(-0.000/0.000): 1,031 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 258 8,695 3 OK

 Pullout Strength* 258 7,108 4 OK

 Sustained Tension Load Bond Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 1,031 7,517 14 OK

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = ESR value            refer to ICC-ES ESR-4868
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.14 94,200

Calculations

Nsa [lb]
13,377

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
13,377 0.650 8,695 258

3.2 Pullout Strength

Npn = Np l a            refer to ICC-ES ESR-4868
f  Npn ³ Nua            ACI 318-19 Table 17.5.2

Variables
l a Np [lb]

1.000 10,936

Calculations

Npn [lb]
10,936

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
10,936 0.650 7,108 258
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = kc l a √f'c h
1.5
ef            ACI 318-19 Eq. (17.6.2.2.1)

Variables

hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

2.750 0.000 0.000 ∞ 1.000

cac [in.] kc l a f'c [psi]
4.125 17 1.000 2,500

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
203.06 68.06 1.000 1.000 1.000 1.000 3,876

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
11,565 0.650 7,517 1,031
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 266 3,532 8 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength (Concrete Breakout
 Strength controls)**

1,063 16,191 7 OK

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

4.1 Steel Strength

Vsa = ESR value            refer to ICC-ES ESR-4868
f  Vsteel ³ Vua            ACI 318-19 Table 17.5.2

Variables

Ase,V [in.2] futa [psi]
0.14 94,200

Calculations

Vsa [lb]
5,886

Results

Vsa [lb] f steel f  Vsa [lb] Vua [lb]
5,886 0.600 3,532 266
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4.2 Pryout Strength (Concrete Breakout Strength controls)

Vcpg = kcp [(ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb ]            ACI 318-19 Eq. (17.7.3.1b)

f  Vcpg ³ Vua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = kc l a √f'c h
1.5
ef            ACI 318-19 Eq. (17.6.2.2.1)

Variables

kcp hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.]
2 2.750 0.000 0.000 ∞

y c,N cac [in.] kc l a f'c [psi]
1.000 4.125 17 1.000 2,500

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
203.06 68.06 1.000 1.000 1.000 1.000 3,876

Results

Vcpg [lb] f concrete f  Vcpg [lb] Vua [lb]
23,130 0.700 16,191 1,063

5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.137 0.075 5/3 5 OK

bNV = bz 
N + bz 

V <= 1
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6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
 Evaluation Service Report for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

•  Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
 Section 26.7.

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -3.000 -3.000 - - - -
2 3.000 -3.000 - - - -
3 -3.000 3.000 - - - -
4 3.000 3.000 - - - -

7 Installation data

 Anchor type and diameter: HIT-HY 200 V3 + HIT-Z 1/2
 Profile: Rectangular plates and bars (AISC), 6 - 1/4; (L x W x T) = 6.000 in. x
 0.250 in.

 Item number: 2018443 HIT-Z 1/2" x 4 1/2" (element) /
 2334276 HIT-HY 200-R V3 (adhesive) 

 Hole diameter in the fixture (pre-setting) : df = 0.562 in.  Maximum installation torque: 29.502 ft.lb
 Hole diameter in the fixture (through fastening) : df = 0.625 in.  Hole diameter in the base material: 0.562 in.
 Plate thickness (input): 0.375 in.  Hole depth in the base material: 3.750 in.
 Recommended plate thickness: not calculated  Minimum thickness of the base material: 5.000 in.
 Drilling method: Hammer drilled
 Cleaning: Compressed air cleaning of the drilled hole according to instructions
 for use is required

 1/2 Hilti HIT-Z Carbon steel non-cleaning bonded expansion anchor with Hilti HIT-HY 200 V3 Safe Set System

7.1 Recommended accessories

Drilling Cleaning Setting
•  Suitable Rotary Hammer
•  Properly sized drill bit

•  - •  Dispenser including cassette and mixer
•  Torque wrench
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 

1 Input data

 Anchor type and diameter:  HIT-HY 200 V3 + HIT-Z 1/2

 Item number:  2018443 HIT-Z 1/2" x 4 1/2" (element) / 2334276 HIT-HY
 200-R V3 (adhesive)

 Effective embedment depth:  hef,act = 2.750 in. (hef,limit = - in.)

 Material:  DIN EN ISO 4042

 Evaluation Service Report:  ESR-4868

 Issued I Valid:  11/1/2022 | 11/1/2024

 Proof:  Design Method ACI 318-19 / Chem

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.375 in.

 Anchor plateR :  lx x ly x t = 9.000 in. x 9.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

 Profile:  Rectangular plates and bars (AISC), 6 - 1/4; (L x W x T) = 6.000 in. x 0.250 in.

 Base material:  cracked concrete, 2500, fc' = 2,500 psi; h = 9.000 in., Temp. short/long: 32/32 °F

 Installation:  hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, ft.lb]
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1.1 Design results
Case  Description Forces [lb] / Moments [ft.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 1,467; Vx = 149; Vy = 45;
Mx = 0.000; My = 0.000; Mz = 0.000;

no 20

Tension

1 2

3 4

x

y2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 367 39 37 11
2 367 39 37 11
3 367 39 37 11
4 367 39 37 11

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 1,467 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 367 8,695 5 OK

 Pullout Strength* 367 7,108 6 OK

 Sustained Tension Load Bond Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 1,467 7,517 20 OK

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = ESR value            refer to ICC-ES ESR-4868
f  Nsa ³ Nua            ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.14 94,200

Calculations

Nsa [lb]
13,377

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
13,377 0.650 8,695 367

3.2 Pullout Strength

Npn = Np l a            refer to ICC-ES ESR-4868
f  Npn ³ Nua            ACI 318-19 Table 17.5.2

Variables
l a Np [lb]

1.000 10,936

Calculations

Npn [lb]
10,936

Results

Npn [lb] f concrete f  Npn [lb] Nua [lb]
10,936 0.650 7,108 367
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3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = kc l a √f'c h
1.5
ef            ACI 318-19 Eq. (17.6.2.2.1)

Variables

hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

2.750 0.000 0.000 ∞ 1.000

cac [in.] kc l a f'c [psi]
4.125 17 1.000 2,500

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
203.06 68.06 1.000 1.000 1.000 1.000 3,876

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
11,565 0.650 7,517 1,467



www.hilti.com

Hilti PROFIS Engineering 3.0.88

Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan 

5

Company:
Address:
Phone I Fax:
Design:
Fastening point:

TEP Northeast
45 Beechwood Drive
(978) 557-5553 | 
CT2034 - Beta Sector - Mast
Beta Sector - Mast Connection (N3)

Page:
Specifier:
E-Mail:
Date:

5
Connor Leavitt

cleavitt@tepgroup.net
9/26/2023

4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 39 3,532 2 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength (Concrete Breakout
 Strength controls)**

156 16,191 1 OK

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

4.1 Steel Strength

Vsa = ESR value            refer to ICC-ES ESR-4868
f  Vsteel ³ Vua            ACI 318-19 Table 17.5.2

Variables

Ase,V [in.2] futa [psi]
0.14 94,200

Calculations

Vsa [lb]
5,886

Results

Vsa [lb] f steel f  Vsa [lb] Vua [lb]
5,886 0.600 3,532 39
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4.2 Pryout Strength (Concrete Breakout Strength controls)

Vcpg = kcp [(ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb ]            ACI 318-19 Eq. (17.7.3.1b)

f  Vcpg ³ Vua            ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef            ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-19 Eq. (17.6.2.6.1b)

Nb = kc l a √f'c h
1.5
ef            ACI 318-19 Eq. (17.6.2.2.1)

Variables

kcp hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.]
2 2.750 0.000 0.000 ∞

y c,N cac [in.] kc l a f'c [psi]
1.000 4.125 17 1.000 2,500

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
203.06 68.06 1.000 1.000 1.000 1.000 3,876

Results

Vcpg [lb] f concrete f  Vcpg [lb] Vua [lb]
23,130 0.700 16,191 156

5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.195 0.011 5/3 7 OK

bNV = bz 
N + bz 

V <= 1
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6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
 Evaluation Service Report for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

•  Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
 Section 26.7.

Fastening meets the design criteria!
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 -3.000 -3.000 - - - -
2 3.000 -3.000 - - - -
3 -3.000 3.000 - - - -
4 3.000 3.000 - - - -

7 Installation data

 Anchor type and diameter: HIT-HY 200 V3 + HIT-Z 1/2
 Profile: Rectangular plates and bars (AISC), 6 - 1/4; (L x W x T) = 6.000 in. x
 0.250 in.

 Item number: 2018443 HIT-Z 1/2" x 4 1/2" (element) /
 2334276 HIT-HY 200-R V3 (adhesive) 

 Hole diameter in the fixture (pre-setting) : df = 0.562 in.  Maximum installation torque: 29.502 ft.lb
 Hole diameter in the fixture (through fastening) : df = 0.625 in.  Hole diameter in the base material: 0.562 in.
 Plate thickness (input): 0.375 in.  Hole depth in the base material: 3.750 in.
 Recommended plate thickness: not calculated  Minimum thickness of the base material: 5.000 in.
 Drilling method: Hammer drilled
 Cleaning: Compressed air cleaning of the drilled hole according to instructions
 for use is required

 1/2 Hilti HIT-Z Carbon steel non-cleaning bonded expansion anchor with Hilti HIT-HY 200 V3 Safe Set System

7.1 Recommended accessories

Drilling Cleaning Setting
•  Suitable Rotary Hammer
•  Properly sized drill bit

•  - •  Dispenser including cassette and mixer
•  Torque wrench
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Company:
Address:
Phone I Fax:
Design:
Fastening point:

TEP Northeast
45 Beechwood Drive
(978) 557-5553 | 
CT2034 - Beta Sector - Mast
Beta Sector - Mast Connection (N3)

Page:
Specifier:
E-Mail:
Date:

9
Connor Leavitt

cleavitt@tepgroup.net
9/26/2023

8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.



                                                                                                      
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RRH Ballast Mount 
Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Date:                     9/29/2023
Project Name:   N. HAVEN-310 ORANGE ST-SBC CO 

Project No.:       CT2034

Designed By:      CL          Checked By:  MSC       

Calculate Total Ballast Required for Ballast Mount

*Assume (2) RRH's and (1) Surge Arrestor as projected area* 

Wind Force, F = 352 lbs

Height, H = 3.25 ft

Weight of Frame = 163 lbs
Weight of Appurtenances = 316 lbs
Weight of Frame + Equipment, W = 479 lbs

50% of Frame Width, X = 1.75 ft

Length, L1 = 2.83 ft

Length, L2 = 0.67 ft

Weight of Existing Ballast, Wb2 66 lbs Sled Length, Lsled = 3.50 ft

(2) 4"x8"x16" Solid Blocks @ 33 lbs. /each Sled Width, Wsled = 3.50 ft
Factor of Safety (FS)  = 1.5

Overturning at Ballast
ƩM = 0 → Wb = [(F*H*FS) - (W*X) - (Wb2*L2)] / L1 = 295 lbs.

Calculate Required Ballast
(Assume Proposed Blocks to be 4"x8"x16" Solid Concrete Block @ 33 lbs. /each)

Weight Req'd to Resist Overturning = 295 lbs
Weight of Existing Ballast = 66 lbs (2) 4"x8"x16" Solid Blocks @ 33 lbs. /each

Req'd Add. Weight per Tray = 229 lbs

Number of Proposed Blocks =  7 BLOCKS PER SIDE

Calculate Imposed Loading from Ballast Mount

Bearing Area of Ballast Mount, ASLED = 12.25 ft2

Net Weight of Loaded Frame, WNET = 1073 lbs

Resultant Area Load = 87.58 psf



Date:                     9/29/2023
Project Name:   N. HAVEN-310 ORANGE ST-SBC CO 

Project No.:       CT2034

Designed By:      CL          Checked By:  MSC       

Calculate Total Ballast Required for Ballast Mount

*Assume (2) RRH's and (1) Surge Arrestor as projected area* 

Wind Force, F = 350 lbs

Height, H = 3.25 ft

Weight of Frame = 282 lbs
Weight of Appurtenances = 165 lbs
Weight of Frame + Equipment, W = 447 lbs

50% of Frame Width, X = 2.625 ft

Length, L1 = 4.58 ft

Length, L2 = 0.67 ft

Weight of Existing Ballast, Wb2 165 lbs Sled Length, Lsled = 5.25 ft

(5) 4"x8"x16" Solid Blocks @ 33 lbs. /each Sled Width, Wsled = 4.33 ft
Factor of Safety (FS)  = 1.5

Overturning at Ballast
ƩM = 0 → Wb = [(F*H*SF) - (W*X) - (Wb2*L2)] / L1 = 92 lbs.

Calculate Required Ballast
(Assume Proposed Blocks to be 4"x8"x16" Solid Concrete Block @ 33 lbs. /each)

Weight Req'd to Resist Overturning = 92 lbs
Weight of Existing Ballast = 165 lbs (5) 4"x8"x16" Solid Blocks @ 33 lbs. /each

Req'd Add. Weight per Tray = 0 lbs

Number of Proposed Blocks =  0 BLOCKS PER SIDE

Calculate Imposed Loading from Ballast Mount

Bearing Area of Ballast Mount, ASLED = 22.73 ft2

Net Weight of Loaded Frame, WNET = 777 lbs
Resultant Area Load = 34.18 psf



                                                                                                      
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Roof Framing 
Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Current Date: 9/26/2023 4:49 PM
Units system: English



 

Current Date: 9/29/2023 9:35 AM
Units system: English

Analysis result

Reactions
_______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  DL=Dead Load
1 0.00014 0.30195 0.00627 0.00000 0.00000 0.00000
2 -0.00018 0.30231 0.00624 0.00000 0.00000 0.00000
3 0.00022 0.38996 0.00624 0.00000 0.00000 0.00000
10 0.00005 0.02338 -0.00077 0.00000 0.00000 0.00000
11 0.00639 0.01036 -0.01133 0.00000 0.00000 0.00000
12 -0.00226 0.02845 0.00342 0.00000 0.00000 0.00000
34 -0.00493 0.01222 -0.01024 0.00000 0.00000 0.00000
35 0.00146 0.02701 0.00252 0.00000 0.00000 0.00000
36 -0.00417 0.01599 -0.00556 0.00000 0.00000 0.00000
37 -0.00095 0.42972 0.00628 0.00000 0.00000 0.00000
47 0.00309 0.01732 -0.00500 0.00000 0.00000 0.00000
48 0.00115 0.02639 0.00193 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.58505 0.00000 0.00000 0.00000 0.00000

Condition  Wf=Wind Load (FRONT)
1 0.00152 -1.35409 -0.14219 0.00000 0.00000 0.00000
2 0.00346 -1.27081 -0.14193 0.00000 0.00000 0.00000
3 -0.00177 -1.81631 -0.15293 0.00000 0.00000 0.00000
10 -0.29782 0.66997 0.64683 0.00000 0.00000 0.00000
11 -0.28838 0.64545 0.61812 0.00000 0.00000 0.00000
12 -0.37277 0.83296 0.78203 0.00000 0.00000 0.00000
34 0.27277 0.69429 0.67765 0.00000 0.00000 0.00000
35 0.20797 0.59641 0.60200 0.00000 0.00000 0.00000
36 0.50709 0.98791 0.81270 0.00000 0.00000 0.00000
37 0.00724 -1.80277 -0.16011 0.00000 0.00000 0.00000
47 -0.38063 0.85290 0.75281 0.00000 0.00000 0.00000
48 0.34132 0.96408 0.91875 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.00000 5.21373 0.00000 0.00000 0.00000

Condition  Ws=Wind Load (SIDE)
1 0.05547 0.29272 0.00768 0.00000 0.00000 0.00000
2 0.05821 -0.07929 -0.01022 0.00000 0.00000 0.00000
3 0.04491 -0.77305 0.00025 0.00000 0.00000 0.00000
10 0.58352 -1.00622 -0.83571 0.00000 0.00000 0.00000
11 0.53090 -0.93326 -0.76434 0.00000 0.00000 0.00000
12 0.60619 -1.05641 -0.87725 0.00000 0.00000 0.00000
34 0.46608 0.90099 0.76548 0.00000 0.00000 0.00000
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35 0.46503 0.94390 0.81820 0.00000 0.00000 0.00000
36 0.80776 1.36706 0.99898 0.00000 0.00000 0.00000
37 0.05653 0.56813 -0.00336 0.00000 0.00000 0.00000
47 0.59127 -1.07368 -0.83624 0.00000 0.00000 0.00000
48 0.43076 0.84911 0.73652 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 4.69664 0.00000 0.00000 0.00000 0.00000 0.00000

Condition  Wfice=Wind ICE (FRONT)
1 0.00007 -0.12457 -0.02448 0.00000 0.00000 0.00000
2 0.00043 -0.11123 -0.02461 0.00000 0.00000 0.00000
3 -0.00015 -0.15557 -0.02483 0.00000 0.00000 0.00000
10 -0.02767 0.06233 0.05117 0.00000 0.00000 0.00000
11 -0.02676 0.05979 0.04790 0.00000 0.00000 0.00000
12 -0.02939 0.06591 0.05418 0.00000 0.00000 0.00000
34 0.02560 0.06497 0.05418 0.00000 0.00000 0.00000
35 0.01624 0.04731 0.04017 0.00000 0.00000 0.00000
36 0.04584 0.08929 0.06412 0.00000 0.00000 0.00000
37 0.00087 -0.18980 -0.02744 0.00000 0.00000 0.00000
47 -0.04062 0.09094 0.06959 0.00000 0.00000 0.00000
48 0.03554 0.10062 0.08605 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.00000 0.36600 0.00000 0.00000 0.00000

Condition  Wsice=Wind ICE (SIDE)
1 -0.00136 0.03256 0.00053 0.00000 0.00000 0.00000
2 -0.00121 -0.00947 -0.00080 0.00000 0.00000 0.00000
3 -0.00231 -0.07640 0.00035 0.00000 0.00000 0.00000
10 0.03731 -0.08057 -0.06687 0.00000 0.00000 0.00000
11 0.03428 -0.07703 -0.06320 0.00000 0.00000 0.00000
12 0.03985 -0.08626 -0.07154 0.00000 0.00000 0.00000
34 0.02856 0.07313 0.06221 0.00000 0.00000 0.00000
35 0.02816 0.07618 0.06591 0.00000 0.00000 0.00000
36 0.05110 0.09964 0.07290 0.00000 0.00000 0.00000
37 -0.00130 0.05490 -0.00072 0.00000 0.00000 0.00000
47 0.03682 -0.08278 -0.06462 0.00000 0.00000 0.00000
48 0.02811 0.07611 0.06583 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.27800 0.00000 0.00000 0.00000 0.00000 0.00000

Condition  Di=Ice Load
1 -0.00004 0.28532 0.00718 0.00000 0.00000 0.00000
2 -0.00050 0.17200 0.00765 0.00000 0.00000 0.00000
3 -0.00024 0.31354 0.00690 0.00000 0.00000 0.00000
10 0.00045 0.02520 -0.00155 0.00000 0.00000 0.00000
11 0.00899 0.00731 -0.01605 0.00000 0.00000 0.00000
12 -0.00305 0.03279 0.00475 0.00000 0.00000 0.00000
34 -0.00452 0.01610 -0.00932 0.00000 0.00000 0.00000
35 0.00028 0.02614 -0.00039 0.00000 0.00000 0.00000
36 -0.00463 0.01716 -0.00620 0.00000 0.00000 0.00000
37 -0.00158 0.54014 0.00806 0.00000 0.00000 0.00000
47 0.00295 0.01983 -0.00462 0.00000 0.00000 0.00000
48 0.00190 0.03082 0.00359 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.48634 0.00000 0.00000 0.00000 0.00000
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Envelope for nodal reactions
_______________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
DL=Dead Load
Wf=Wind Load (FRONT)
Ws=Wind Load (SIDE)
Wfice=Wind ICE (FRONT)
Wsice=Wind ICE (SIDE)
Di=Ice Load

                                                                                  Forces                                                                                                                                                    Moments                                                                          
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.055 Ws 0.302 DL 0.008 Ws 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.001 Wsice -1.354 Wf -0.142 Wf 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 0.058 Ws 0.302 DL 0.008 Di 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.001 Wsice -1.271 Wf -0.142 Wf 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Max 0.045 Ws 0.390 DL 0.007 Di 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.002 Wsice -1.816 Wf -0.153 Wf 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 Max 0.584 Ws 0.670 Wf 0.647 Wf 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.298 Wf -1.006 Ws -0.836 Ws 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 Max 0.531 Ws 0.645 Wf 0.618 Wf 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.288 Wf -0.933 Ws -0.764 Ws 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 Max 0.606 Ws 0.833 Wf 0.782 Wf 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.373 Wf -1.056 Ws -0.877 Ws 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
34 Max 0.466 Ws 0.901 Ws 0.765 Ws 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.005 DL 0.012 DL -0.010 DL 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
35 Max 0.465 Ws 0.944 Ws 0.818 Ws 0.00000 DL 0.00000 DL 0.00000 DL

Min 0.000 Di 0.026 Di 0.000 Di 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
36 Max 0.808 Ws 1.367 Ws 0.999 Ws 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.005 Di 0.016 DL -0.006 Di 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
37 Max 0.057 Ws 0.568 Ws 0.008 Di 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.002 Di -1.803 Wf -0.160 Wf 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
47 Max 0.591 Ws 0.853 Wf 0.753 Wf 0.00000 DL 0.00000 DL 0.00000 DL

Min -0.381 Wf -1.074 Ws -0.836 Ws 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
48 Max 0.431 Ws 0.964 Wf 0.919 Wf 0.00000 DL 0.00000 DL 0.00000 DL

Min 0.001 DL 0.026 DL 0.002 DL 0.00000 DL 0.00000 DL 0.00000 DL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - Antenna Frame

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

CODE REFERENCES
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

General Information
3.0

7.50
150.0

Elastic Modulus 3,122.0 ksi

1

40.0
29,000.0

40.0
29,000.0

3=
2

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 410.792
pcf

E - Main Rebar ksi

psi

= 1.0LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

0.850

==

=

Shear :

Stirrup Bar Size #

Number of Resisting Legs Per Stirrup

Phi Values Flexure :

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 12.0 in,  Height = 9.0 in
Span #1 Reinforcing....

2-#5 at 1.50 in from Bottom, from 0.0 to 10.0 ft in this span
.

Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load :  D = 0.0030,  Lr = 0.020,  S = 0.030 ksf,  Tributary Width = 1.0 ft, (Uniform Roof Load)

Point Load :  D = 0.0160,  L = 0.0170,  W = 1.367 k @ 5.0 ft, (Antenna Frame Reaction (Worst Case))
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.411 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 5.009 ft

Mn * Phi : Allowable 13.196 k-ft

Typical SectionSection used for this span
Mu : Applied 5.422 k-ft

Maximum Deflection

0 <360.0
4870

Ratio = 0 <180.0

Max Downward Transient Deflection 0.022 in 5551Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.025 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in

L Only
W Only
Span: 1 : +D+0.60W
Span: 1 : +D+0.750L+0.750S+0.450W

.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

Max Upward from all Load Conditions 1.012 1.012
Max Upward from Load Combinations 1.012 1.012
Max Upward from Load Cases 0.683 0.683
D Only 0.585 0.585
+D+L 0.594 0.594



Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - Antenna Frame

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+D+Lr 0.685 0.685
+D+S 0.735 0.735
+D+0.750Lr+0.750L 0.667 0.667
+D+0.750L+0.750S 0.704 0.704
+D+0.60W 0.996 0.996
+D+0.750Lr+0.750L+0.450W 0.974 0.974
+D+0.750L+0.750S+0.450W 1.012 1.012
+0.60D+0.60W 0.761 0.761
+0.60D 0.351 0.351
Lr Only 0.100 0.100
L Only 0.008 0.008
S Only 0.150 0.150
W Only 0.683 0.683

.Shear Stirrup Requirements
Entire Beam Span Length : Vu < Phi*Vc / 2,  Req'd Vs = Not Reqd per 9.6.3.1, Stirrups are not required.

.Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual (k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+L+0.50S+W 1 0.00 7.50 1.47 1.47 0.00 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 0.11 7.50 1.45 1.45 0.16 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 0.22 7.50 1.44 1.44 0.32 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 0.33 7.50 1.42 1.42 0.47 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 0.44 7.50 1.40 1.40 0.63 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 0.55 7.50 1.39 1.39 0.78 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 0.66 7.50 1.37 1.37 0.93 0.92 8.09 Vu < Phi*Vc / 2Not Reqd per 9 8.1 0.0
+1.20D+L+0.50S+W 1 0.77 7.50 1.35 1.35 1.08 0.78 7.93 Vu < Phi*Vc / 2Not Reqd per 9 7.9 0.0
+1.20D+L+0.50S+W 1 0.87 7.50 1.34 1.34 1.23 0.68 7.82 Vu < Phi*Vc / 2Not Reqd per 9 7.8 0.0
+1.20D+L+0.50S+W 1 0.98 7.50 1.32 1.32 1.37 0.60 7.72 Vu < Phi*Vc / 2Not Reqd per 9 7.7 0.0
+1.20D+L+0.50S+W 1 1.09 7.50 1.30 1.30 1.51 0.54 7.65 Vu < Phi*Vc / 2Not Reqd per 9 7.6 0.0
+1.20D+L+0.50S+W 1 1.20 7.50 1.28 1.28 1.66 0.49 7.59 Vu < Phi*Vc / 2Not Reqd per 9 7.6 0.0
+1.20D+L+0.50S+W 1 1.31 7.50 1.27 1.27 1.80 0.44 7.54 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.20D+L+0.50S+W 1 1.42 7.50 1.25 1.25 1.93 0.40 7.49 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.20D+L+0.50S+W 1 1.53 7.50 1.23 1.23 2.07 0.37 7.46 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.20D+L+0.50S+W 1 1.64 7.50 1.22 1.22 2.20 0.35 7.43 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 1.75 7.50 1.20 1.20 2.33 0.32 7.40 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 1.86 7.50 1.18 1.18 2.47 0.30 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 1.97 7.50 1.17 1.17 2.59 0.28 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.08 7.50 1.15 1.15 2.72 0.26 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.19 7.50 1.13 1.13 2.85 0.25 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.30 7.50 1.12 1.12 2.97 0.24 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.40 7.50 1.10 1.10 3.09 0.22 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.51 7.50 1.08 1.08 3.21 0.21 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.62 7.50 1.07 1.07 3.33 0.20 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.73 7.50 1.05 1.05 3.44 0.19 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.84 7.50 1.03 1.03 3.56 0.18 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 2.95 7.50 1.02 1.02 3.67 0.17 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.06 7.50 1.00 1.00 3.78 0.17 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.17 7.50 0.98 0.98 3.89 0.16 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.28 7.50 0.97 0.97 3.99 0.15 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.39 7.50 0.95 0.95 4.10 0.14 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.50 7.50 0.93 0.93 4.20 0.14 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.61 7.50 0.92 0.92 4.30 0.13 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.72 7.50 0.90 0.90 4.40 0.13 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.83 7.50 0.88 0.88 4.50 0.12 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 3.93 7.50 0.87 0.87 4.59 0.12 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.04 7.50 0.85 0.85 4.69 0.11 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.15 7.50 0.83 0.83 4.78 0.11 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.26 7.50 0.81 0.81 4.87 0.10 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0



Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - Antenna Frame

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual (k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+L+0.50S+W 1 4.37 7.50 0.80 0.80 4.96 0.10 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.48 7.50 0.78 0.78 5.04 0.10 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.59 7.50 0.76 0.76 5.13 0.09 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.70 7.50 0.75 0.75 5.21 0.09 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.81 7.50 0.73 0.73 5.29 0.09 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 4.92 7.50 0.71 0.71 5.37 0.08 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.03 7.50 -0.71 0.71 5.41 0.08 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.14 7.50 -0.72 0.72 5.33 0.08 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.25 7.50 -0.74 0.74 5.25 0.09 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.36 7.50 -0.76 0.76 5.17 0.09 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.46 7.50 -0.77 0.77 5.09 0.09 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.57 7.50 -0.79 0.79 5.00 0.10 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.68 7.50 -0.81 0.81 4.91 0.10 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.79 7.50 -0.82 0.82 4.82 0.11 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 5.90 7.50 -0.84 0.84 4.73 0.11 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.01 7.50 -0.86 0.86 4.64 0.12 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.12 7.50 -0.87 0.87 4.55 0.12 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.23 7.50 -0.89 0.89 4.45 0.13 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.34 7.50 -0.91 0.91 4.35 0.13 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.45 7.50 -0.92 0.92 4.25 0.14 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.56 7.50 -0.94 0.94 4.15 0.14 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.67 7.50 -0.96 0.96 4.05 0.15 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.78 7.50 -0.97 0.97 3.94 0.15 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.89 7.50 -0.99 0.99 3.83 0.16 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 6.99 7.50 -1.01 1.01 3.72 0.17 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.10 7.50 -1.02 1.02 3.61 0.18 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.21 7.50 -1.04 1.04 3.50 0.19 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.32 7.50 -1.06 1.06 3.38 0.20 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.43 7.50 -1.08 1.08 3.27 0.21 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.54 7.50 -1.09 1.09 3.15 0.22 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.65 7.50 -1.11 1.11 3.03 0.23 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.76 7.50 -1.13 1.13 2.91 0.24 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.87 7.50 -1.14 1.14 2.78 0.26 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 7.98 7.50 -1.16 1.16 2.66 0.27 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 8.09 7.50 -1.18 1.18 2.53 0.29 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 8.20 7.50 -1.19 1.19 2.40 0.31 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 8.31 7.50 -1.21 1.21 2.27 0.33 7.41 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 8.42 7.50 -1.23 1.23 2.14 0.36 7.44 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+L+0.50S+W 1 8.52 7.50 -1.24 1.24 2.00 0.39 7.48 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.20D+L+0.50S+W 1 8.63 7.50 -1.26 1.26 1.86 0.42 7.52 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.20D+L+0.50S+W 1 8.74 7.50 -1.28 1.28 1.73 0.46 7.56 Vu < Phi*Vc / 2Not Reqd per 9 7.6 0.0
+1.20D+L+0.50S+W 1 8.85 7.50 -1.29 1.29 1.59 0.51 7.62 Vu < Phi*Vc / 2Not Reqd per 9 7.6 0.0
+1.20D+L+0.50S+W 1 8.96 7.50 -1.31 1.31 1.44 0.57 7.68 Vu < Phi*Vc / 2Not Reqd per 9 7.7 0.0
+1.20D+L+0.50S+W 1 9.07 7.50 -1.33 1.33 1.30 0.64 7.77 Vu < Phi*Vc / 2Not Reqd per 9 7.8 0.0
+1.20D+L+0.50S+W 1 9.18 7.50 -1.34 1.34 1.15 0.73 7.87 Vu < Phi*Vc / 2Not Reqd per 9 7.9 0.0
+1.20D+L+0.50S+W 1 9.29 7.50 -1.36 1.36 1.01 0.85 8.01 Vu < Phi*Vc / 2Not Reqd per 9 8.0 0.0
+1.20D+L+0.50S+W 1 9.40 7.50 -1.38 1.38 0.86 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 9.51 7.50 -1.39 1.39 0.70 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 9.62 7.50 -1.41 1.41 0.55 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 9.73 7.50 -1.43 1.43 0.40 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 9.84 7.50 -1.44 1.44 0.24 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.20D+L+0.50S+W 1 9.95 7.50 -1.46 1.46 0.08 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope

Span # 1 1 10.000 5.42 13.20 0.41



Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - Antenna Frame

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
+1.40D

Span # 1 1 10.000 2.08 13.20 0.16
+1.20D+0.50Lr+1.60L

Span # 1 1 10.000 1.97 13.20 0.15
+1.20D+1.60L+0.50S

Span # 1 1 10.000 2.04 13.20 0.15
+1.20D+1.60Lr+L

Span # 1 1 10.000 2.22 13.20 0.17
+1.20D+1.60Lr+0.50W

Span # 1 1 10.000 3.89 13.20 0.29
+1.20D+L+1.60S

Span # 1 1 10.000 2.42 13.20 0.18
+1.20D+1.60S+0.50W

Span # 1 1 10.000 4.09 13.20 0.31
+1.20D+0.50Lr+L+W

Span # 1 1 10.000 5.36 13.20 0.41
+1.20D+L+0.50S+W

Span # 1 1 10.000 5.42 13.20 0.41
+0.90D+W

Span # 1 1 10.000 4.75 13.20 0.36
+1.20D+L+0.20S

Span # 1 1 10.000 1.90 13.20 0.14
+0.90D

Span # 1 1 10.000 1.34 13.20 0.10
.

Location in Span  (ft)Load CombinationMax. "-" Defl  (in)Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)
Overall Maximum Deflections

+D+0.60W 1 0.0246 5.000 0.0000 0.000



Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - RRH Ballast Sleds

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

CODE REFERENCES
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

General Information
3.0

7.50
150.0

Elastic Modulus 3,122.0 ksi

1

40.0
29,000.0

40.0
29,000.0

3=
2

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 410.792
pcf

E - Main Rebar ksi

psi

= 1.0LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

0.850

==

=

Shear :

Stirrup Bar Size #

Number of Resisting Legs Per Stirrup

Phi Values Flexure :

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 12.0 in,  Height = 9.0 in
Span #1 Reinforcing....

2-#5 at 1.50 in from Bottom, from 0.0 to 10.0 ft in this span
.

Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load :  D = 0.0030,  Lr = 0.020,  S = 0.030 ksf,  Tributary Width = 1.0 ft, (Uniform Roof Load)

Point Load :  D = 0.7770 k @ 2.50 ft, (RRH Ballast Sled (RT-RRU5HD))
Point Load :  D = 1.073 k @ 7.50 ft, (RRH Ballast Sled (RR-TFS))

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.401 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 5.647 ft

Mn * Phi : Allowable 13.196 k-ft

Typical SectionSection used for this span
Mu : Applied 5.292 k-ft

Maximum Deflection

0 <360.0
3479

Ratio = 0 <180.0

Max Downward Transient Deflection 0.003 in 40474Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.034 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in

Lr Only
S Only
Span: 1 : +D+S
Span: 1 : +D+S

.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

Max Upward from all Load Conditions 1.578 1.726
Max Upward from Load Combinations 1.578 1.726
Max Upward from Load Cases 1.428 1.576



Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - RRH Ballast Sleds

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

D Only 1.428 1.576
+D+Lr 1.528 1.676
+D+S 1.578 1.726
+D+0.750Lr 1.503 1.651
+D+0.750S 1.541 1.689
+0.60D 0.857 0.946
Lr Only 0.100 0.100
S Only 0.150 0.150

.Shear Stirrup Requirements
Entire Beam Span Length : Vu < Phi*Vc / 2,  Req'd Vs = Not Reqd per 9.6.3.1, Stirrups are not required.

.Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual (k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.40D 1 0.00 7.50 2.00 2.00 0.00 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 0.11 7.50 1.98 1.98 0.22 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 0.22 7.50 1.96 1.96 0.43 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 0.33 7.50 1.95 1.95 0.65 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 0.44 7.50 1.93 1.93 0.86 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 0.55 7.50 1.91 1.91 1.07 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 0.66 7.50 1.89 1.89 1.28 0.93 8.10 Vu < Phi*Vc / 2Not Reqd per 9 8.1 0.0
+1.40D 1 0.77 7.50 1.88 1.88 1.48 0.79 7.94 Vu < Phi*Vc / 2Not Reqd per 9 7.9 0.0
+1.40D 1 0.87 7.50 1.86 1.86 1.69 0.69 7.83 Vu < Phi*Vc / 2Not Reqd per 9 7.8 0.0
+1.40D 1 0.98 7.50 1.84 1.84 1.89 0.61 7.73 Vu < Phi*Vc / 2Not Reqd per 9 7.7 0.0
+1.40D 1 1.09 7.50 1.82 1.82 2.09 0.55 7.66 Vu < Phi*Vc / 2Not Reqd per 9 7.7 0.0
+1.40D 1 1.20 7.50 1.81 1.81 2.29 0.49 7.60 Vu < Phi*Vc / 2Not Reqd per 9 7.6 0.0
+1.40D 1 1.31 7.50 1.79 1.79 2.48 0.45 7.55 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.40D 1 1.42 7.50 1.77 1.77 2.68 0.41 7.50 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.40D 1 1.53 7.50 1.75 1.75 2.87 0.38 7.47 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.40D 1 1.64 7.50 1.73 1.73 3.06 0.35 7.44 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 1.75 7.50 1.72 1.72 3.25 0.33 7.41 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 1.86 7.50 1.70 1.70 3.44 0.31 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 1.97 7.50 1.68 1.68 3.62 0.29 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 2.08 7.50 1.66 1.66 3.80 0.27 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 2.19 7.50 1.65 1.65 3.99 0.26 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 2.30 7.50 1.63 1.63 4.16 0.24 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 2.40 7.50 1.61 1.61 4.34 0.23 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 2.51 7.50 0.55 0.55 4.31 0.08 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 2.62 7.50 0.53 0.53 4.37 0.08 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 2.73 7.50 0.51 0.51 4.43 0.07 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 2.84 7.50 0.49 0.49 4.48 0.07 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 2.95 7.50 0.47 0.47 4.53 0.06 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.06 7.50 0.45 0.45 4.58 0.06 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.17 7.50 0.43 0.43 4.63 0.06 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.28 7.50 0.41 0.41 4.68 0.05 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.39 7.50 0.39 0.39 4.72 0.05 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.50 7.50 0.37 0.37 4.76 0.05 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.61 7.50 0.35 0.35 4.80 0.05 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.72 7.50 0.33 0.33 4.84 0.04 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.83 7.50 0.31 0.31 4.87 0.04 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 3.93 7.50 0.29 0.29 4.91 0.04 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 4.04 7.50 0.27 0.27 4.94 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 4.15 7.50 0.25 0.25 4.97 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 4.26 7.50 0.23 0.23 4.99 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 4.37 7.50 0.21 0.21 5.01 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 4.48 7.50 0.19 0.19 5.18 0.02 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 4.59 7.50 0.17 0.17 5.20 0.02 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 4.70 7.50 0.15 0.15 5.22 0.02 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 4.81 7.50 0.13 0.13 5.24 0.02 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0



Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - RRH Ballast Sleds

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual (k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.40D 1 4.92 7.50 0.12 0.12 5.25 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 5.03 7.50 0.10 0.10 5.26 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 5.14 7.50 0.08 0.08 5.27 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 5.25 7.50 0.06 0.06 5.28 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 5.36 7.50 0.05 0.05 5.29 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 5.46 7.50 0.03 0.03 5.29 0.00 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 5.57 7.50 -0.02 0.02 5.13 0.00 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 5.68 7.50 -0.04 0.04 5.12 0.00 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 5.79 7.50 -0.06 0.06 5.12 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 5.90 7.50 -0.08 0.08 5.11 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.01 7.50 -0.10 0.10 5.10 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.12 7.50 -0.12 0.12 5.09 0.01 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.23 7.50 -0.14 0.14 5.08 0.02 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.34 7.50 -0.16 0.16 5.06 0.02 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.45 7.50 -0.18 0.18 5.04 0.02 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.56 7.50 -0.20 0.20 5.02 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.67 7.50 -0.22 0.22 5.00 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.78 7.50 -0.24 0.24 4.97 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.89 7.50 -0.26 0.26 4.94 0.03 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 6.99 7.50 -0.28 0.28 4.91 0.04 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 7.10 7.50 -0.30 0.30 4.88 0.04 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 7.21 7.50 -0.32 0.32 4.85 0.04 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 7.32 7.50 -0.34 0.34 4.81 0.04 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.20D+1.60S 1 7.43 7.50 -0.36 0.36 4.77 0.05 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 7.54 7.50 -1.81 1.81 4.94 0.23 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 7.65 7.50 -1.83 1.83 4.74 0.24 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 7.76 7.50 -1.84 1.84 4.54 0.25 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 7.87 7.50 -1.86 1.86 4.34 0.27 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 7.98 7.50 -1.88 1.88 4.13 0.28 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 8.09 7.50 -1.90 1.90 3.93 0.30 7.39 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 8.20 7.50 -1.92 1.92 3.72 0.32 7.40 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 8.31 7.50 -1.93 1.93 3.51 0.34 7.43 Vu < Phi*Vc / 2Not Reqd per 9 7.4 0.0
+1.40D 1 8.42 7.50 -1.95 1.95 3.29 0.37 7.45 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.40D 1 8.52 7.50 -1.97 1.97 3.08 0.40 7.49 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.40D 1 8.63 7.50 -1.99 1.99 2.86 0.43 7.53 Vu < Phi*Vc / 2Not Reqd per 9 7.5 0.0
+1.40D 1 8.74 7.50 -2.00 2.00 2.65 0.47 7.57 Vu < Phi*Vc / 2Not Reqd per 9 7.6 0.0
+1.40D 1 8.85 7.50 -2.02 2.02 2.43 0.52 7.63 Vu < Phi*Vc / 2Not Reqd per 9 7.6 0.0
+1.40D 1 8.96 7.50 -2.04 2.04 2.20 0.58 7.70 Vu < Phi*Vc / 2Not Reqd per 9 7.7 0.0
+1.40D 1 9.07 7.50 -2.06 2.06 1.98 0.65 7.78 Vu < Phi*Vc / 2Not Reqd per 9 7.8 0.0
+1.40D 1 9.18 7.50 -2.07 2.07 1.75 0.74 7.88 Vu < Phi*Vc / 2Not Reqd per 9 7.9 0.0
+1.40D 1 9.29 7.50 -2.09 2.09 1.53 0.86 8.02 Vu < Phi*Vc / 2Not Reqd per 9 8.0 0.0
+1.40D 1 9.40 7.50 -2.11 2.11 1.30 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 9.51 7.50 -2.13 2.13 1.07 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 9.62 7.50 -2.15 2.15 0.83 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 9.73 7.50 -2.16 2.16 0.60 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 9.84 7.50 -2.18 2.18 0.36 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0
+1.40D 1 9.95 7.50 -2.20 2.20 0.12 1.00 8.19 Vu < Phi*Vc / 2Not Reqd per 9 8.2 0.0

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope

Span # 1 1 10.000 5.29 13.20 0.40
+1.40D

Span # 1 1 10.000 5.29 13.20 0.40
+1.20D+0.50Lr

Span # 1 1 10.000 4.66 13.20 0.35
+1.20D+0.50S

Span # 1 1 10.000 4.72 13.20 0.36



Concrete Beam
LIC# : KW-06015425, Build:20.23.3.22 Tower Engineering Professionals, Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: One-Way Concrete Slab Check - RRH Ballast Sleds

TEP Northeast
45 Beechwood Drive
North Andover, MA 01845
(978) 557-5553

Project File: CT2034 - Existing Roof Structure (Rev.0).ec6

Project Title: N. HAVEN-310 ORANGE ST-SBC CO
Engineer: CL
Project ID: CT2034
Project Descr: Antennas and RRH's on Rooftop Frames

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
+1.20D+1.60Lr

Span # 1 1 10.000 4.93 13.20 0.37
+1.20D+1.60S

Span # 1 1 10.000 5.13 13.20 0.39
+0.90D

Span # 1 1 10.000 3.40 13.20 0.26
+1.20D+0.20S

Span # 1 1 10.000 4.61 13.20 0.35
.

Location in Span  (ft)Load CombinationMax. "-" Defl  (in)Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)
Overall Maximum Deflections

+D+S 1 0.0345 5.000 0.0000 0.000
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����������������������������������� � ¡¢£¤¥¤¦§¡̈ ©��ª«¬«­®̄°±¦�²³¦́µ¶·¹̧º¹�»¼½¾¿ÀÁÂ�Ã ÄÅÆÅÇÈÉ�ÊËÌÍÎÏÐÍ�ÑÒ ÓÔÏÌÍÐÔ�ÕÌÖ×ÓÌÍ�ÔØÔÖÙÚÐÛÔ�ÜÐËÔÖÚÝ Ë
ÅÞßÇ�Çßàá�ÅÅàß�ßáàà�ÅàáÇ�ââ ãäÉå�åÉæç�ããæÉ�Éçææ�ãæçå�èè�ÉÉãã�åÉÉÉ�ÉÉéÉ�çÉåÈ
º¼Àê¼À»ë�ì½Àíî¾ßßá
º

Óïðñòó�ôõö��ÉæÉèãÔ��ò��òó�Üòñð�òõ��Üï�ò��Èé	È È	éæßßßà
ÍÔ
�ÕËÐÚÌÐÍ�ÖÚ�ÉçÉåÈ�éçåå
ÖÚ�ÑÐÚÐÍ��ÖÝÙÍÖÐÏ

ã
çèäæåääãÈÈè
é
Èé	É
	éÉéæ

×ÝÏÏÐÑ�Ó�ËÔÜÜÐÍ�ÑÌÐ��ËÝÙ�Èé�ÐÍÜÙÑÚËÐÌÏ�
Ì�ÑÌÏÔÓ�Í×�ÉæÉèã�é
æè Ïò�ïñ�Êñï��Ë��Ô��



1

Hollis Redding

From: auto-reply@usps.com
Sent: Thursday, December 7, 2023 9:37 PM
To: Hollis Redding
Subject: USPS® Arrived at USPS Regional Facility 9405503699300633936546

Hello HOLLIS M REDDING, 

Your item arrived at our USPS facility in SPRINGFIELD MA NETWORK DISTRIBUTION CENTER on 
December 7, 2023 at 9:25 pm. The item is currently in transit to the destination. 

Tracking Number: 9405503699300633936546 

My Account 

Mayor & Ex Dir City Plan 
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Hollis Redding

From: auto-reply@usps.com
Sent: Friday, December 8, 2023 2:00 AM
To: Hollis Redding
Subject: USPS® Arrived at USPS Regional Origin Facility 9405503699300633936553

Hello HOLLIS M REDDING, 

Your item arrived at our SPRINGFIELD MA NETWORK DISTRIBUTION CENTER origin facility on 
December 8, 2023 at 1:53 am. The item is currently in transit to the destination. 

Tracking Number: 9405503699300633936553 

My Account 

Property Owner Copy
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Hollis Redding

From: auto-reply@usps.com
Sent: Friday, December 8, 2023 1:30 AM
To: Hollis Redding
Subject: USPS® Arrived at USPS Regional Origin Facility 9405503699300633936560

Hello HOLLIS M REDDING, 

Your item arrived at our SPRINGFIELD MA NETWORK DISTRIBUTION CENTER origin facility on 
December 8, 2023 at 1:24 am. The item is currently in transit to the destination. 

Tracking Number: 9405503699300633936560 

My Account 

Rooftop Manager Copy




