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SCOPE OF WORK: 

Hudson Design Group LLC (HDG) has been authorized by Dish Wireless to conduct a 
structural evaluation of the structure supporting the proposed equipment located in the 
areas depicted in the latest HDG construction drawings. 

This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of Dish Wireless’ proposed antennas listed below. 

The following documents were used for our reference: 

 Building Plans prepared by Structural Consultants Incorporated dated
October 26, 2004.

 Zoning Drawings prepared by Tower Engineering Professionals dated
November 5, 2020.

CONCLUSION SUMMARY:  

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

Member Stress Ratio Pass/Fail 

Roof (Joist 2)  26K7 90% PASS 

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

Member Controlling Load Case Stress Ratio Pass/Fail 
Antenna Mount   4” Std. Pipe Bending 26% PASS 

Reference the table below for the minimum ballast requirements: 

*Reference documents attached.

MINIMUM BALLAST REQUIREMENTS  
Existing (Per Side) Proposed (Per Side) Total 

Number of Blocks  0 15 45
Size of Blocks - 4”x8”x16” Solid 4”x8”x16” Solid 

Weight of Blocks - 38 lbs. /each 38 lbs. /each 
Total Ballast Weight - 570 lbs. 1710 lbs. 
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APPURTENANCE CONFIGURATION:   
 

Appurtenances Dimensions Weight **Elevation Mount 
(3) MX08FR0665-21 
Antennas 72.0”x20.0”x8.0” 65 lbs 48’ FRP Enclosure 

(3) TA08025-B604 RRH’s 14.9”x15.7”x7.8” 64 lbs 48’ FRP Enclosure 

(3) TA08025-B605 RRH’s 14.9”x15.7”x9.0” 75 lbs 48’ FRP Enclosure 
(3) RDIDC-9181-PF-48 
Surge Protectors 19.0”x14.4”x8.2” 22 lbs 48’ FRP Enclosure 

DISH Wireless Platform 5’-0”x7’-0” 2153 lbs 48’ - 
* Proposed equipment shown in bold. 
** Elevation to antenna centerline. 
 
 
DESIGN CRITERIA:   
 
International Building Code (IBC) 2018, and ASCE 7-16 (Minimum Design Loads for 
Buildings and Other Structures). 

Wind   
Reference Wind Speed: 115 mph (ASCE 7-16 Figure 26.6-1B) 
Exposure Category: C (ASCE 7-16 Chapter 26) 
Risk Category: II (ASCE 7-16 Table 1.5-1) 

Snow   
Ground Snow, Pg: 30 (ASCE 7-16 Figure 7.2-1) 
Importance Factor (Is): 1.0 (ASCE 7-16 Table 1.5-2) 
Exposure Factor (Ce): 1.0 (Partially Exposed, Table 7-2) 
Thermal Factor (Ct): 1.0 (ASCE 7-16 Table 7-3) 
Flat Roof Snow Load: 21 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: Aurora  
County: Arapahoe  
Wind Load: 107 mph (TIA-222-H Figure B-2) 

Ice   
Design Ice Thickness (ti): 0.25 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): 0.26 in (TIA-222-H Sec. 2.6.10) 
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EXISTING ROOF CONSTRUCTION: 
 
The existing roof construction consists of loose laid ballast stones, roofing membrane over 
rigid insulation over metal decking supported by steel joists, steel beams, and columns.  
 
This office did not conduct an on-site visual survey. If field conditions differ from what is 
assumed in this report, then the engineer of record is to be notified immediately. 

 
ANTENNA/RRH/SURGE PROTECOTRS SUPPORT RECOMMENDATIONS: 
 
The new antennas, RRH’s, and Surge Protectors are proposed to be mounted within new 
FRP enclosures on new pipe masts installed on new non-penetrating tri-pod ballast mounts 
located on the roof.  Reference the table on page 2 for the minimum ballast requirements. 
 
EQUIPMENT RECOMMENDATIONS: 
 
The DISH Wireless equipment is proposed to be installed on a new steel platform located 
on the roof of the existing building. 

 
Limitations and Assumptions: 
 

1. Reference the latest HDG 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. HDG is not responsible for any modifications completed prior to and hereafter 
which HDG 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. 
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FIELD PHOTOS: 
 

 
 

Photo 1: Sample photo illustrating the proposed location of the Alpha sector.  
 

 
 

Photo 2: Sample photo illustrating the proposed location of the Beta sector. 
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FIELD PHOTOS (CONT.): 
 

 
 

Photo 3: Sample photo illustrating the proposed location of the Gamma sector. 
 

 
 

Photo 4: Sample photo illustrating the proposed location of equipment platform.  
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Date:     5/12/2021
Project Name:   1444 S Potomac
Project No.:        DEN00092B       
Designed By:      LBW          Checked By:  MSC       

Wind Analysis → FRP Enclosure 

Reference Codes:

-International Building Code 2018 (IBC 2018)

-Minimum Design Loads for Buildings and Other Structures (ASCE 7-16)

Structure Classification II (ASCE 7-16 Table 1.5-1)

Basic Wind Speed, V 115 mph (ASCE 7-16 Figure 26.5-1B)

Importance Factor, I 1 (ASCE 7-16 Table 1.5-2)

Exposure Category C (ASCE 7-16 Section 26.7)

Height Above Ground Level, z 51 ft (Top of Enclosure)

Exposure Coefficient, Kz 1.09 (ASCE 7-16 Table 26.10-1)

Wind Directionality Coef., Kd 0.90 (ASCE 7-16 Section 26.8.2)

Topographic Factor, Kzt 1.00 (ASCE 7-16 Table 26.6-1)

Ground Elevation Factor, Ke 0.83 (ASCE 7-16 Table 26.9-1)

Velocity Pressure, qz = 0.00256KzKztKdKeV2 (ASCE 7-16 Equation 26.10-1)
= 27.67 psf

Gust and Net Force Coefficient, (GCR) 1.90 (ASCE 7-16 Section 29.4.1)

Projected Area Normal to Wind, Af 18 ft2
(6.0 ft x 3.0 ft W)

Area Wind Force, F = qzGCfAf (ASCE 7-16 Equation 29.4-2)
= 946.24 psf
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Non-Penetrating Tri-Pod  
Ballast Mount Calculations 
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: New Pipe Mast

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Completely Unbraced
Load Resistance Factor Design Fy : Steel Yield : 35.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  W = 0.4750 k @ 2.667 ft, (FRP Enclosure)

Load(s) for Span Number 2
Point Load :  W = 0.4750 k @ 5.330 ft, (FRP Enclosure)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.256 : 1

Load Combination +1.20D+0.50Lr+L+W+1.60H

Span # where maximum occurs Span # 1
Location of maximum on span 3.667ft

1.110 k
Mn * Phi : Allowable 10.631 k-ft Vn * Phi : Allowable

Pipe4 StdSection used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +1.20D+0.50Lr+L+W+1.60H
28.067 k

Section used for this span Pipe4 Std
Mu : Applied

Maximum Shear Stress Ratio = 0.040 : 1

3.667 ft

2.717 k-ft Vu : Applied

2,752 >=360.
584

Ratio = 4174 >=180

Maximum Deflection
Max Downward Transient Deflection 0.336 in 380Ratio = >=360.
Max Upward Transient Deflection -0.016 in Ratio =
Max Downward Total Deflection 0.219 in Ratio = >=180
Max Upward Total Deflection -0.011 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values Summary of Shear ValuesLoad Combination Max Stress Ratios

M V max Mu -max Mu + Rm VnxMu Max Phi*Mnx Cb VuMaxMnx Phi*VnxSegment Length

+1.40D+1.60H
Dsgn. L =    3.67 ft 1 0.020 0.003 -0.22 0.22 11.81 10.63 1.92 1.00 0.09 31.19 28.07
Dsgn. L =    5.33 ft 2 0.020 0.003 -0.22 0.22 11.81 10.63 1.00 1.00 0.08 31.19 28.07

+1.20D+0.50Lr+1.60L+1.60H
Dsgn. L =    3.67 ft 1 0.017 0.003 -0.19 0.19 11.81 10.63 1.92 1.00 0.07 31.19 28.07
Dsgn. L =    5.33 ft 2 0.017 0.002 -0.19 0.19 11.81 10.63 1.00 1.00 0.07 31.19 28.07

+1.20D+1.60L+0.50S+1.60H
Dsgn. L =    3.67 ft 1 0.017 0.003 -0.19 0.19 11.81 10.63 1.92 1.00 0.07 31.19 28.07
Dsgn. L =    5.33 ft 2 0.017 0.002 -0.19 0.19 11.81 10.63 1.00 1.00 0.07 31.19 28.07

+1.20D+1.60Lr+L+1.60H
Dsgn. L =    3.67 ft 1 0.017 0.003 -0.19 0.19 11.81 10.63 1.92 1.00 0.07 31.19 28.07
Dsgn. L =    5.33 ft 2 0.017 0.002 -0.19 0.19 11.81 10.63 1.00 1.00 0.07 31.19 28.07

+1.20D+1.60Lr+0.50W+1.60H
Dsgn. L =    3.67 ft 1 0.136 0.021 -1.45 1.45 11.81 10.63 1.89 1.00 0.59 31.19 28.07
Dsgn. L =    5.33 ft 2 0.136 0.011 -1.45 1.45 11.81 10.63 1.00 1.00 0.31 31.19 28.07

+1.20D+L+1.60S+1.60H
Dsgn. L =    3.67 ft 1 0.017 0.003 -0.19 0.19 11.81 10.63 1.92 1.00 0.07 31.19 28.07
Dsgn. L =    5.33 ft 2 0.017 0.002 -0.19 0.19 11.81 10.63 1.00 1.00 0.07 31.19 28.07

+1.20D+1.60S+0.50W+1.60H
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: New Pipe Mast

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

Span #
Summary of Moment Values Summary of Shear ValuesLoad Combination Max Stress Ratios

M V max Mu -max Mu + Rm VnxMu Max Phi*Mnx Cb VuMaxMnx Phi*VnxSegment Length

Dsgn. L =    3.67 ft 1 0.136 0.021 -1.45 1.45 11.81 10.63 1.89 1.00 0.59 31.19 28.07
Dsgn. L =    5.33 ft 2 0.136 0.011 -1.45 1.45 11.81 10.63 1.00 1.00 0.31 31.19 28.07

+1.20D+0.50Lr+L+W+1.60H
Dsgn. L =    3.67 ft 1 0.256 0.040 -2.72 2.72 11.81 10.63 1.89 1.00 1.11 31.19 28.07
Dsgn. L =    5.33 ft 2 0.256 0.019 -2.72 2.72 11.81 10.63 1.00 1.00 0.54 31.19 28.07

+1.20D+L+0.50S+W+1.60H
Dsgn. L =    3.67 ft 1 0.256 0.040 -2.72 2.72 11.81 10.63 1.89 1.00 1.11 31.19 28.07
Dsgn. L =    5.33 ft 2 0.256 0.019 -2.72 2.72 11.81 10.63 1.00 1.00 0.54 31.19 28.07

+0.90D+W+1.60H
Dsgn. L =    3.67 ft 1 0.251 0.039 -2.67 2.67 11.81 10.63 1.89 1.00 1.09 31.19 28.07
Dsgn. L =    5.33 ft 2 0.251 0.019 -2.67 2.67 11.81 10.63 1.00 1.00 0.53 31.19 28.07

+1.20D+L+0.20S+E+1.60H
Dsgn. L =    3.67 ft 1 0.017 0.003 -0.19 0.19 11.81 10.63 1.92 1.00 0.07 31.19 28.07
Dsgn. L =    5.33 ft 2 0.017 0.002 -0.19 0.19 11.81 10.63 1.00 1.00 0.07 31.19 28.07

+0.90D+E+0.90H
Dsgn. L =    3.67 ft 1 0.013 0.002 -0.14 0.14 11.81 10.63 1.92 1.00 0.06 31.19 28.07
Dsgn. L =    5.33 ft 2 0.013 0.002 -0.14 0.14 11.81 10.63 1.00 1.00 0.05 31.19 28.07

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

W Only1 0.0000 0.000 -0.0160 2.142
W Only 2 0.3360 5.330 0.0000 2.142

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -0.561 1.511
Overall MINimum -0.013 0.072
+D+H -0.022 0.120
+D+L+H -0.022 0.120
+D+Lr+H -0.022 0.120
+D+S+H -0.022 0.120
+D+0.750Lr+0.750L+H -0.022 0.120
+D+0.750L+0.750S+H -0.022 0.120
+D+0.60W+H -0.359 1.026
+D+0.750Lr+0.750L+0.450W+H -0.275 0.800
+D+0.750L+0.750S+0.450W+H -0.275 0.800
+0.60D+0.60W+0.60H -0.350 0.978
+D+0.70E+0.60H -0.022 0.120
+D+0.750L+0.750S+0.5250E+H -0.022 0.120
+0.60D+0.70E+H -0.013 0.072
D Only -0.022 0.120
W Only -0.561 1.511
H Only
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Date: 5/12/2021
Project Name:   1444 S Potomac
Project No.:        DEN00092B       
Designed By:      LBW          Checked By:  MSC       

Ballast Requirements:
*Use SitePro Equation (includes a 1.5 factor of safety for overturning)*

Horizontal FRP Enclosure Load, AL1 950 lbs.

Horizontal Antenna/RRH/Junc.Box Load, AL2 0 lbs.

Antenna, RRH, AW 226 lbs.

Height from roof to center of Antenna, H1 5.75 ft.

Height from roof to center of RRH/Junc.Box, H2 5.33 ft.

Horizontal Mast Load, ML 0 lbs.

Length of Mast, L 9 ft.

Estimated Tripod Weight, TW 570.6 lbs.

W = [(AL1 * H1) + (AL2 * H2) + (ML * L/2) ‐ (TW * 2.92) ‐ (AW * 2.92)] * 0.515

Total Ballast Required, W 1615 lbs.

Required Ballast per Tray, W/3 538.4 lbs.

Total Weight of Tripod & Equipment 796.6 lbs.

*Ballast is Required

No. of Block per side 15

Weight per Block (4x8x16" Solid) 38 lbs.

Total Ballast per Side 570

= 538 lbs. < 570 lbs. O.K!

Total Weight of Tripod, Equipment & Ballast 2507 lbs.

Check Sliding

Friction Factor 0.7

Safety Factor 1.5

Sliding = (AL + ML)* SF / Friction Factor

= 2036 lbs. < 2506.6 lbs. O.K!

Total weight of frame and equipment= 2507 lbs.

Footprint area under ballast frame= 55.25 sq. ft.

Area Load= 45.37 psf
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Proposed Alpha
Sector Tripod Mount

Proposed Beta Sector
Tripod Mount

Beam 4

Beam 3

Beam 1

Beam 2

Joist 1

Joist 2
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Date:                    5/12/2021
Project Name:   1444 S Potomac
Project No.:        DEN00092B       
Designed By:      LBW          Checked By:  MSC       

CHECK ROOF JOIST CAPACITY (ALPHA SECTOR ANTENNAS ROOF JOIST 1)

26K7

Length 32 ft.+/‐

Spacing 6 ft.+/‐

Allowable Distributed 432 plf

on Joist

Max Allowable Moment: 55296 ft‐lb

Load Breakdown

Flat Roof Snow Load 30 psf

180 plf

Roof Dead Load (Assumed)

Ballasted Roof System 20 psf

120 plf

Joist 9 plf

Total = 129 plf

*Antenna mount is assumed to be supported by (2) roof joists*

Point Load 1 = 2507 lbs.

2

= 1253.5 lbs.
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Date:                    5/12/2021
Project Name:   1444 S Potomac
Project No.:        DEN00092B       
Designed By:      LBW          Checked By:  MSC       

Calculate Resistant Moment

Moment = wl2/8 + Pab/l 

= 48169.81 ft‐lb < 55296 ft‐lb OK!

Conclusion

The  roof is capable of supporting the proposed and the existing loads.

If field conditions differ from what is assumed in this report, then the

engineer of record is to be notified as soon as possible.
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 1.724 k @ 16.0 ft, (Roof Joist 1)

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 16.0 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.451 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 15.943ft

13.579 k
Mn / Omega : Allowable 238.024 k-ft Vn/Omega : Allowable

W21x44Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
144.90 k

Section used for this span W21x44
Ma : Applied

Maximum Shear Stress Ratio = 0.094 : 1

30.000 ft

107.401 k-ft Va : Applied

0 <360
514

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.359 in 1,001Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.700 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   30.00 ft 1 0.225 0.044 53.61 53.61 397.50 238.02 1.00 1.00 6.38 217.35 144.90
+D+S

Dsgn. L =   30.00 ft 1 0.451 0.094 107.40 107.40 397.50 238.02 1.00 1.00 13.58 217.35 144.90
+D+0.750S

Dsgn. L =   30.00 ft 1 0.395 0.081 93.95 93.95 397.50 238.02 1.00 1.00 11.78 217.35 144.90
+0.60D

Dsgn. L =   30.00 ft 1 0.135 0.026 32.17 32.17 397.50 238.02 1.00 1.00 3.83 217.35 144.90

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.7005 15.086 0.0000 0.000

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

Overall MAXimum 13.465 13.579
Overall MINimum 3.759 3.828
D Only 6.265 6.379
+D+S 13.465 13.579

Point Load = Tw*D/L = (2507 lbs*22') / 32'
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

+D+0.750S 11.665 11.779
+0.60D 3.759 3.828
S Only 7.200 7.200
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 2

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 0.7830 k @ 16.0 ft, (Roof Joist 1)

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 26.330 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.478 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 15.257ft

20.990 k
Mn / Omega : Allowable 334.331 k-ft Vn/Omega : Allowable

W24x55Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
167.461 k

Section used for this span W24x55
Ma : Applied

Maximum Shear Stress Ratio = 0.125 : 1

30.000 ft

159.823 k-ft Va : Applied

0 <360
545

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.369 in 974Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.661 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   30.00 ft 1 0.212 0.055 71.03 71.03 558.33 334.33 1.00 1.00 9.14 279.66 167.46
+D+S

Dsgn. L =   30.00 ft 1 0.478 0.125 159.82 159.82 558.33 334.33 1.00 1.00 20.99 279.66 167.46
+D+0.750S

Dsgn. L =   30.00 ft 1 0.412 0.108 137.62 137.62 558.33 334.33 1.00 1.00 18.03 279.66 167.46
+0.60D

Dsgn. L =   30.00 ft 1 0.127 0.033 42.62 42.62 558.33 334.33 1.00 1.00 5.48 279.66 167.46

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.6608 15.086 0.0000 0.000

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

Overall MAXimum 20.938 20.990
Overall MINimum 5.454 5.485
D Only 9.089 9.142
+D+S 20.938 20.990

Point Load = Tw*D/L = (2507 lbs*10') / 32'
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 2

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

+D+0.750S 17.976 18.028
+0.60D 5.454 5.485
S Only 11.849 11.849
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Date:                    5/12/2021
Project Name:   1444 S Potomac
Project No.:        DEN00092B       
Designed By:      LBW          Checked By:  MSC       

CHECK ROOF JOIST CAPACITY (BETA SECTOR ANTENNAS ROOF JOIST 2)

26K7

Length 32 ft.+/‐

Spacing 6 ft.+/‐

Allowable Distributed 432 plf

on Joist

Max Allowable Moment: 55296 ft‐lb

Load Breakdown

Flat Roof Snow Load 30 psf

180 plf

Roof Dead Load (Assumed)

Ballasted Roof System 20 psf

120 plf

Joist 9 plf

Total = 129 plf

*Antenna mount is assumed to be supported by (2) roof joists*

Point Load 1 = 2507 lbs.

2

= 1253.5 lbs.
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Date:                    5/12/2021
Project Name:   1444 S Potomac
Project No.:        DEN00092B       
Designed By:      LBW          Checked By:  MSC       

Calculate Resistant Moment

Moment = wl2/8 + Pab/l 

= 49423.31 ft‐lb < 55296 ft‐lb OK!

Conclusion

The  roof is capable of supporting the proposed and the existing loads.

If field conditions differ from what is assumed in this report, then the

engineer of record is to be notified as soon as possible.
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 3

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 1.410 k @ 6.0 ft, (Roof Joist 2)

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 16.0 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.417 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 14.657ft

13.788 k
Mn / Omega : Allowable 238.024 k-ft Vn/Omega : Allowable

W21x44Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
144.90 k

Section used for this span W21x44
Ma : Applied

Maximum Shear Stress Ratio = 0.095 : 1

0.000 ft

99.227 k-ft Va : Applied

0 <360
542

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.359 in 1,001Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.664 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   30.00 ft 1 0.190 0.045 45.29 45.29 397.50 238.02 1.00 1.00 6.59 217.35 144.90
+D+S

Dsgn. L =   30.00 ft 1 0.417 0.095 99.23 99.23 397.50 238.02 1.00 1.00 13.79 217.35 144.90
+D+0.750S

Dsgn. L =   30.00 ft 1 0.360 0.083 85.73 85.73 397.50 238.02 1.00 1.00 11.99 217.35 144.90
+0.60D

Dsgn. L =   30.00 ft 1 0.114 0.027 27.17 27.17 397.50 238.02 1.00 1.00 3.95 217.35 144.90

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.6641 14.914 0.0000 0.000

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

Overall MAXimum 13.788 12.942
Overall MINimum 3.953 3.445
D Only 6.588 5.742
+D+S 13.788 12.942

Point Load = Tw*D/L = (2507 lbs*18') / 32'
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 3

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

+D+0.750S 11.988 11.142
+0.60D 3.953 3.445
S Only 7.200 7.200
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 4

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 1.097 k @ 6.0 ft, (Roof Joist 2)

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 26.330 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.572 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 14.829ft

21.375 k
Mn / Omega : Allowable 274.451 k-ft Vn/Omega : Allowable

W21x50Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
158.080 k

Section used for this span W21x50
Ma : Applied

Maximum Shear Stress Ratio = 0.135 : 1

0.000 ft

157.040 k-ft Va : Applied

0 <360
401

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.506 in 710Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.898 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   30.00 ft 1 0.248 0.060 68.20 68.20 458.33 274.45 1.00 1.00 9.53 237.12 158.08
+D+S

Dsgn. L =   30.00 ft 1 0.572 0.135 157.04 157.04 458.33 274.45 1.00 1.00 21.38 237.12 158.08
+D+0.750S

Dsgn. L =   30.00 ft 1 0.491 0.116 134.83 134.83 458.33 274.45 1.00 1.00 18.41 237.12 158.08
+0.60D

Dsgn. L =   30.00 ft 1 0.149 0.036 40.92 40.92 458.33 274.45 1.00 1.00 5.72 237.12 158.08

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.8981 15.000 0.0000 0.000

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

Overall MAXimum 21.375 20.717
Overall MINimum 5.716 5.321
D Only 9.527 8.868
+D+S 21.375 20.717

Point Load = Tw*D/L = (2507 lbs*14') / 32'
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 4

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

+D+0.750S 18.413 17.755
+0.60D 5.716 5.321
S Only 11.849 11.849
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Proposed Gamma
Sector Tripod Mount

Beam 5

Proposed Equipment
Platform

Beam 9

Beam 10 Beam 6

Beam 7

Beam 8
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 5

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 2.507 k @ 8.0 ft, (Gamma Sector Tri-Pod Ballast Mount)

Uniform Load :  D = 0.020,  S = 0.030 ksf, Extent = 2.50 -->> 32.0 ft,  Tributary Width = 6.0 ft, (Uniform Loads)

Uniform Load :  D = 0.1250,  S = 0.030 ksf, Extent = 0.0 -->> 2.50 ft,  Tributary Width = 6.0 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.485 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 13.897ft

8.610 k
Mn / Omega : Allowable 110.279 k-ft Vn/Omega : Allowable

W16x26Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
70.509 k

Section used for this span W16x26
Ma : Applied

Maximum Shear Stress Ratio = 0.122 : 1

0.000 ft

53.467 k-ft Va : Applied

0 <360
335

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.489 in 785Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 1.145 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   32.00 ft 1 0.284 0.081 31.32 31.32 184.17 110.28 1.00 1.00 5.73 117.75 70.51
+D+S

Dsgn. L =   32.00 ft 1 0.485 0.122 53.47 53.47 184.17 110.28 1.00 1.00 8.61 117.75 70.51
+D+0.750S

Dsgn. L =   32.00 ft 1 0.434 0.112 47.82 47.82 184.17 110.28 1.00 1.00 7.89 117.75 70.51
+0.60D

Dsgn. L =   32.00 ft 1 0.170 0.049 18.79 18.79 184.17 110.28 1.00 1.00 3.44 117.75 70.51

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 1.1453 15.634 0.0000 0.000

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

Overall MAXimum 8.610 5.904
Overall MINimum 2.880 1.815
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 5

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

D Only 5.730 3.024
+D+S 8.610 5.904
+D+0.750S 7.890 5.184
+0.60D 3.438 1.815
S Only 2.880 2.880
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 1.880 k @ 16.0 ft, (Beam 5)

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 16.0 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.456 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 15.943ft

13.663 k
Mn / Omega : Allowable 238.024 k-ft Vn/Omega : Allowable

W21x44Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
144.90 k

Section used for this span W21x44
Ma : Applied

Maximum Shear Stress Ratio = 0.094 : 1

30.000 ft

108.562 k-ft Va : Applied

0 <360
509

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.359 in 1,001Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.707 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   30.00 ft 1 0.230 0.045 54.78 54.78 397.50 238.02 1.00 1.00 6.46 217.35 144.90
+D+S

Dsgn. L =   30.00 ft 1 0.456 0.094 108.56 108.56 397.50 238.02 1.00 1.00 13.66 217.35 144.90
+D+0.750S

Dsgn. L =   30.00 ft 1 0.400 0.082 95.12 95.12 397.50 238.02 1.00 1.00 11.86 217.35 144.90
+0.60D

Dsgn. L =   30.00 ft 1 0.138 0.027 32.87 32.87 397.50 238.02 1.00 1.00 3.88 217.35 144.90

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.7067 15.086 0.0000 0.000

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

Overall MAXimum 13.537 13.663
Overall MINimum 3.802 3.878
D Only 6.337 6.463
+D+S 13.537 13.663

Point Load = Tw*D/L = (2507 lbs*24') / 32'
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

+D+0.750S 11.737 11.863
+0.60D 3.802 3.878
S Only 7.200 7.200
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 7

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 0.6270 k @ 12.0 ft, (Beam 5)

Uniform Load :  D = 0.1250,  S = 0.030 ksf, Extent = 0.0 -->> 12.0 ft,  Tributary Width = 26.330 ft, (Uniform Loads)

Uniform Load :  D = 0.020,  S = 0.030 ksf, Extent = 12.0 -->> 30.0 ft,  Tributary Width = 26.330 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.815 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 11.486ft

47.489 k
Mn / Omega : Allowable 334.331 k-ft Vn/Omega : Allowable

W24x55Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
167.461 k

Section used for this span W24x55
Ma : Applied

Maximum Shear Stress Ratio = 0.284 : 1

0.000 ft

272.625 k-ft Va : Applied

0 <360
327

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.369 in 974Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 1.103 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   30.00 ft 1 0.568 0.213 189.80 189.80 558.33 334.33 1.00 1.00 35.64 279.66 167.46
+D+S

Dsgn. L =   30.00 ft 1 0.815 0.284 272.63 272.63 558.33 334.33 1.00 1.00 47.49 279.66 167.46
+D+0.750S

Dsgn. L =   30.00 ft 1 0.753 0.266 251.69 251.69 558.33 334.33 1.00 1.00 44.53 279.66 167.46
+0.60D

Dsgn. L =   30.00 ft 1 0.341 0.128 113.88 113.88 558.33 334.33 1.00 1.00 21.38 279.66 167.46

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 1.1026 14.400 0.0000 0.000

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

Overall MAXimum 47.489 27.458
Overall MINimum 11.849 9.366

Point Load = Tw*D/L = (2507 lbs*8') / 32'
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 7

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

D Only 35.641 15.610
+D+S 47.489 27.458
+D+0.750S 44.527 24.496
+0.60D 21.385 9.366
S Only 11.849 11.849
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 8

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 6.0 ft, (Uniform Load)

Point Load :  D = 1.077 k @ 7.0 ft, (Equipment Platform)

Point Load :  D = 0.5380 k @ 2.0 ft, (Equipment Platform)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.366 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 9.350ft

4.599 k
Mn / Omega : Allowable 61.627 k-ft Vn/Omega : Allowable

W12x19Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
57.340 k

Section used for this span W12x19
Ma : Applied

Maximum Shear Stress Ratio = 0.080 : 1

0.000 ft

22.571 k-ft Va : Applied

0 <360
523

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.220 in 1,158Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.488 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   21.25 ft 1 0.207 0.047 12.74 12.74 102.92 61.63 1.00 1.00 2.69 86.01 57.34
+D+S

Dsgn. L =   21.25 ft 1 0.366 0.080 22.57 22.57 102.92 61.63 1.00 1.00 4.60 86.01 57.34
+D+0.750S

Dsgn. L =   21.25 ft 1 0.326 0.072 20.07 20.07 102.92 61.63 1.00 1.00 4.12 86.01 57.34
+0.60D

Dsgn. L =   21.25 ft 1 0.124 0.028 7.65 7.65 102.92 61.63 1.00 1.00 1.61 86.01 57.34

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.4879 10.443 0.0000 0.000

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

Overall MAXimum 4.599 3.795
Overall MINimum 1.612 1.129
D Only 2.686 1.882
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 8

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

+D+S 4.599 3.795
+D+0.750S 4.121 3.317
+0.60D 1.612 1.129
S Only 1.913 1.913
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 9

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 0.6070 k @ 12.60 ft, (Beam 8)

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 20.50 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.262 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 9.451ft

10.307 k
Mn / Omega : Allowable 182.136 k-ft Vn/Omega : Allowable

W16x40Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
97.60 k

Section used for this span W16x40
Ma : Applied

Maximum Shear Stress Ratio = 0.106 : 1

18.583 ft

47.805 k-ft Va : Applied

0 <360
1121

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.110 in 2,020Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.199 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   18.58 ft 1 0.117 0.047 21.28 21.28 304.17 182.14 1.00 1.00 4.59 146.40 97.60
+D+S

Dsgn. L =   18.58 ft 1 0.262 0.106 47.81 47.81 304.17 182.14 1.00 1.00 10.31 146.40 97.60
+D+0.750S

Dsgn. L =   18.58 ft 1 0.226 0.091 41.17 41.17 304.17 182.14 1.00 1.00 8.88 146.40 97.60
+0.60D

Dsgn. L =   18.58 ft 1 0.070 0.028 12.77 12.77 304.17 182.14 1.00 1.00 2.76 146.40 97.60

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.1989 9.345 0.0000 0.000

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

Overall MAXimum 10.091 10.307
Overall MINimum 2.626 2.756
D Only 4.377 4.593
+D+S 10.091 10.307
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 9

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

+D+0.750S 8.662 8.878
+0.60D 2.626 2.756
S Only 5.714 5.714
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Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 10

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method :

ksi
Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 1.411 k @ 12.60 ft, (Beam 8)

Uniform Load :  D = 0.020,  S = 0.030 ksf, Extent = 6.580 -->> 24.420 ft,  Tributary Width = 18.60 ft, (Uniform Loads)

Point Load :  D = 1.411 k @ 18.60 ft, (Beam 8)

Uniform Load :  D = 0.020,  S = 0.030 ksf,  Tributary Width = 10.630 ft, (Uniform Loads)

Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.599 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 18.514ft

23.874 k
Mn / Omega : Allowable 441.617 k-ft Vn/Omega : Allowable

W24x68Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
196.710 k

Section used for this span W24x68
Ma : Applied

Maximum Shear Stress Ratio = 0.121 : 1

0.000 ft

264.680 k-ft Va : Applied

0 <360
347

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.719 in 667Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 1.384 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   40.00 ft 1 0.290 0.058 128.10 128.10 737.50 441.62 1.00 1.00 11.40 295.07 196.71
+D+S

Dsgn. L =   40.00 ft 1 0.599 0.121 264.68 264.68 737.50 441.62 1.00 1.00 23.87 295.07 196.71
+D+0.750S

Dsgn. L =   40.00 ft 1 0.522 0.106 230.54 230.54 737.50 441.62 1.00 1.00 20.75 295.07 196.71
+0.60D

Dsgn. L =   40.00 ft 1 0.174 0.035 76.86 76.86 737.50 441.62 1.00 1.00 6.84 295.07 196.71

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 1.3837 19.543 0.0000 0.000

Permit 21-1975775-LT * RSN 1541344     Page 61 of 65



Steel Beam
Hudson Design Group LLCLic. # : KW-06013026

DESCRIPTION: Beam 10

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: DEN00092B.ec6

Project Title: 1444 S Potomac
Engineer: LBW
Project ID: DEN00092B
Project Descr:NSB

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

Overall MAXimum 23.874 19.520
Overall MINimum 6.839 5.571
D Only 11.398 9.284
+D+S 23.874 19.520
+D+0.750S 20.755 16.961
+0.60D 6.839 5.571
S Only 12.475 10.235
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