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APPENDIX A: COMPOSITE STEEL STRUCTURAL FLOOR PLANS 
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Figure 1: Preliminary Floor Plan for Levels 1st to Roof 
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Figure 2: Preliminary Floor Plan for Mezzanine Level 
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APPENDIX B: PRELIMINARY COMPOSITE STEEL CALCULATIONS 
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Figure 1: Composite Steel Deck Calculations 

 

 

Calculation 1: Preliminary Roof Composite Steel Beams 
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Calculation 2: Preliminary 3rd Floor Composite Beams 

 

 

Calculation 3: Preliminary 2nd Floor Composite Beams 
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Calculation 4: Preliminary 1st Floor Composite Beams 

 

 

Calculation 5: Preliminary Mezzanine Composite Beams 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 52 of 131�
�

 

 

Calculation 6: Preliminary Roof Composite Girders 
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Calculation 7: Preliminary 3rd Floor Composite Girders 
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Calculation 8: Preliminary 2nd Floor Composite Girders 
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Calculation 9: Preliminary 1st Floor Composite Girders 
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Calculation 10: Preliminary Mezzanine Composite Girders 
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APPENDIX C: LOADS WITHIN TRUSS 2 MEMBERS 
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Calculations 1 through 4: Forces in Truss 2 Members 
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Calculations 5 through 9: Forces in Truss 2 Members 
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Calculations 10 through 13: Forces in Truss 2 Members 
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STAAD Output 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 63 of 131�
�

APPENDIX D: PRELIMINARY TRUSS 2 MEMBER SIZES 
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Calculation 1: Preliminary Column Sizes for Truss 2 
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Calculation 2: Preliminary Column Sizes for Truss 2 Cont’d 
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Calculation 3: Preliminary Bottom Chord Sizes for Truss 2 
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Calculation 4: Preliminary Top Chord Sizes for Truss 2 
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Calculation 5: Preliminary Top Chord Sizes for Truss 2 Cont’d 
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Calculation 6: Preliminary Tension Bracing Sizes for Truss 2 
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Calculation 7: Preliminary Compression Bracing Sizes for Truss 2 
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APPENDIX E: CURVED TENSION MEMBERS WITHIN TRUSS 2 
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STADD Output for Curved Tension Members 
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STADD Output for Curved Tension Members Cont’d 
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Calculation 1: Curved Tension Member Analysis for Truss 2 
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APPENDIX F: LATERAL RESISTING SYSTEM CALCULATIONS 
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Table 1: Wind Parameters for Structure 1 

 

 

Table 2: Wind Parameters for Structure 2 

 

 

Table 3: Gust Factors for Structure 1 
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Table 4: Gust Factors for Structure 2 

 

 

Table 5: Wind Factors for Structure 1 

 

 

Table 6: Wind Factors for Structure 2 

 

 

Table 7: Seismic Parameters for Structure 1 
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Table 8: Weight of Structure 1 

 

 

Table 9: Seismic Parameters for Structure 2 

 

 

Table 9: Weight of Structure 2 
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Calculation 1: Shear & Moment Due to Wind Forces for Structure 1  

 

 

Calculation 2: Shear & Moment Due to Wind Forces for Structure 2 
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Calculation 3: Shear & Moment Due to Seismic Forces for Structure 1 

 

 

Calculation 4: Shear & Moment Due to Seismic Forces for Structure 2 
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Calculation 5: Stiffness of Brace Frames 
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Calculation 5: Stiffness of Brace Frames 

 

 

Calculation 6: Torsional Moment Due to Wind & Seismic on Both Structures 
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Calculation 7: Direct Forces Due to Wind on Both Structures 
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Calculation 8: Direct Forces Due to Seismic on Both Structures 
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Calculation 9: Torsional Forces on both Structures Due to Wind 
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Calculation 10: Torsional Forces on both Structures Due to Seismic 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 87 of 131�
�

 

 

Calculation 11: Net Force on Both Structures Due to Wind 
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Calculation 12: Net Force on Both Structures Due to Seismic 
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APPENDIX G: DRIFT RESULTS 
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Table 1: Drift Results for Structure 1 Due to Wind 

 

 

Table 2: Drift Results for Structure 2 Due to Wind 

 

 

Table 3: Drift Results for Structure 1 Due to Seismic 
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Table 4: Drift Results for Structure 2 Due to Seismic 
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APPENDIX H: STEEL CONNECTIONS 
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Calculation 1: Pin & Plate Size for Trusses 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 94 of 131�
�

 

 

Calculation 2: Pin & Plate Size for Trusses Cont’d 
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Calculation 3: Pin & Plate Size for Trusses Cont’d 
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Calculation 4: Pin & Plate Size for Trusses Cont’d 
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Calculation 5: Pin & Plate Size for Trusses Cont’d 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 98 of 131�
�

 

 

Calculation 6: Pin & Plate Size for Trusses Cont’d 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 99 of 131�
�

 

 

Calculation 7: Pin & Plate Size for Trusses Cont’d 
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Calculation 8: Pin & Plate Size for Trusses Cont’d 
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Calculation 9: Pin & Plate Size for Trusses Cont’d 
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Calculation 10: Plate Connection to Column 
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Calculation 11: Plate Connection to Column Cont’d 
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Calculation 12: Plate Connection to Column Cont’d 
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Calculation 13: Plate Connection to Column Cont’d 
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Calculation 14: Plate Connection to Column Cont’d 
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Calculation 15: Plate Connection to Column Cont’d 
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Calculation 16: Plate Connection to Column Cont’d 

 

 

 

 

 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 109 of 131�
�

 

 

 

Calculation 17: Plate Connection to Column Cont’d 
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Calculation 18: Plate Connection to Column Cont’d 
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Tables 1 through 3: Heavy Brace Member Information 

 

 

Tables 4 & 5: Heavy Brace Member Information Cont’d 

 

 

Calculation 19: Uniform Force Method 

 

 

 

 

 

 

 

 

 



Joseph�W.�Wilcher�III� �� � � ��������������Union�Station�Expansion�
Structural�Option� � Washington�DC�
�
Adviser:�M.�K.�Parfitt� Final�Report:�Signature�Expression� April�7,�2009�

  Page 112 of 131�
�

 

 

Calculation 20: Brace Member to Double Angle Connection Limit States 
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Calculation 21: Brace Double Angles to Gusset Plate Limit States 
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Calculation 22: Gusset Plate to Column Limit States 
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APPENDIX I: FINAL MEMBER SIZES FOR TRUSSES 
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Tables 1 through 5: Final Member Sizes for Trusses 
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Tables 6 through 9: Final Member Sizes for Trusses Cont’d 
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APPENDIX J: LED SPECIFICATIONS 
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APPENDIX K: IESNA REQUIREMENTS 
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Figure 1 
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Figure 2 
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APPENDIX L: AVANTE 2x4 SPECIFICATIONS 
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APPENDIX M: WAITING TERMINAL CALCULATIONS 
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Calculation 1: Lumen Method for Waiting Terminal 1 

 

 

Calculation 2: Determining CU 
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