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Appendix A: Wind Load Calculations 
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Wind Criteria & Calculated Variables 
 

        
 
 

  Wind Direction 
  N-S Direction E-W Direction NE-SW Direction
Cp, Windward 0.8 0.8 0.8 figure 6-6 
Cp, Leeward -0.3 -0.5 -0.2
Gust Factor 0.795 0.773 0.788
GCpi 0.18 0.18 0.18 figure 6-5 

 
 

Wind Pressures 
 

Height 
(Feet) Kz qz 

Wind Pressures (psf) 
N-S 

Windward
N-S 

Leeward
N-S   
Total 

94 0.97 17.10 13.95 -7.16 21.11 
90 0.96 16.92 13.81 -7.16 20.97 
80 0.93 16.39 13.38 -7.16 20.53 
70 0.89 15.69 12.80 -7.16 19.96 
60 0.85 14.98 12.23 -7.16 19.38 
50 0.81 14.28 11.65 -7.16 18.81 
40 0.76 13.40 10.93 -7.16 18.09 
30 0.7 12.34 10.07 -7.16 17.23 
25 0.66 11.63 9.49 -7.16 16.65 
20 0.62 10.93 8.92 -7.16 16.07 

0-15 0.57 10.05 8.20 -7.16 15.36 
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Height 
(Feet) Kz qz 

Wind Pressures (psf) 
E-W 

Windward
E-W 

Leeward
E-W   
Total 

94 0.97 17.10 13.64 -9.68 23.32 
90 0.96 16.92 13.50 -9.68 23.18 
80 0.93 16.39 13.08 -9.68 22.76 
70 0.89 15.69 12.52 -9.68 22.20 
60 0.85 14.98 11.96 -9.68 21.64 
50 0.81 14.28 11.39 -9.68 21.07 
40 0.76 13.40 10.69 -9.68 20.37 
30 0.7 12.34 9.85 -9.68 19.53 
25 0.66 11.63 9.28 -9.68 18.96 
20 0.62 10.93 8.72 -9.68 18.40 

0-15 0.57 10.05 8.02 -9.68 17.70 
 
 

Wind Story Force, Shear and Overturning Moment Spreadsheets 
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Appendix B: Seismic Load Calculations 
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Loads for SCBF 

 
System‐Specific Seismic Design Values and Coefficients 

 
 

N-S Coefficient Variables 
Cu 1.400 table 12.8-1 

T, min 0.720 Building period 
Ta 0.604 Equation 12.8-7 
TL 8 ASCE 7-05 pg 228 

Cs, min 
0.175 Equation 12.8-2 
0.124 Equation 12.8-3 
1.376 Equation 12.8-4 

Cs, larger than 0.051 Equation 12.8-6 
 

E-W Coefficient Variables 
Cu 1.400 table 12.8-1 

T, min 0.845 Section 12.8.2 
Ta 0.604 Equation 12.8-7 
TL 8 ASCE 7-05 pg 228 

Cs, min 
0.175 Equation 12.8-2 
0.105 Equation 12.8-3 
0.998 Equation 12.8-4 

Cs, larger than 0.051 Equation 12.8-6 
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Approximate Building Weight Calculations 

 
These were used at the beginning of the design phase when all weights were not known once the 
structure was designed the actual weight was found and a verification was made to ensure the 
correct weight was in fact used. 
 
Roof Weight      

 Dead Load (psf) Snow Load 
Partition 
Load 

Perimeter Wall 
Load 

Perimeter 
Length 

Roof 
Area 

 121 
20<30 so 

NA. - 47 760 14750 
             
 Total Roof Weight = 2145.08 kips    
       
       
Typical Floor Weight Upper 
Floors      

 Dead Load Snow Load 
Partition 
Load 

Perimeter Wall 
Load 

Perimeter 
Length 

Floor 
Area 

 71 - 20 47 760 14750 
             
 Total Floor Weight = 1699.45 kips    
       
       
Typical Floor Weight Lower 
Floor      

 Dead Load Snow Load 
Partition 
Load 

Perimeter Wall 
Load 

Perimeter 
Length 

Floor 
Area 

 71 - 20 47 760 14750 
             
 Total Floor Weight = 1699.45 kips    
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Appendix C: Gravity System Design 
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Sample Gravity Member Design 

 
These were early designs to give a relative depth and see how the system will be. The final 
design has less beam as part of the optimization process but these calculations were not repeated 
for the relative nature between the two is reasonable. 
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Composite Deck Details 
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Ram Optimization Design 

 
It should be noted that these design are the final but certain small changes were made to the 
typical bay in the report per this authors judgments based on minimum sizes, this mainly is 
around the W8x10’s in the corridors. 
 

Typical Floor 
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Roof Level 
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Beam to Girder Connection 
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Girder to Column Connection 
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Appendix D: Lateral System Design 
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Center of Mass and Rigidity 

 
Center of Rigidity for SCBF Center of Mass for SCBF 

Story X Direction Y Direction Story X Direction Y Direction 
Roof 73.14 84.53 Roof 54.00 81.76 

8 73.12 84.53 8 53.95 81.94 
7 73.25 84.53 7 53.95 81.94 
6 73.54 84.53 6 53.91 81.95 
5 73.97 84.52 5 53.86 81.95 
4 74.54 84.52 4 53.88 81.95 
3 74.66 84.52 3 53.89 81.95 
2 75.01 84.51 2 53.88 81.94 
1 72.53 84.49 1 58.11 72.98 

 
 

Amplification Factor 
 

Amplification Factor, Ao in the N‐S Direction for SCBF 
Story  δA (in)  δB (in)  δavg (in)  δmax (in)  Ax  % torsion Δ  Torsion Irreg. 
Roof  3.8  2.99  3.395  3.8  0.87 1.12  Good 
8  3.21  2.53  2.87  3.21  0.87 1.13  Good 
7  2.63  2.08  2.355  2.63  0.87 1.12  Good 
6  2.11  1.67  1.89  2.11  0.87 1.13  Good 
5  1.59  1.27  1.43  1.59  0.86 1.12  Good 
4  1.18  0.95  1.06475  1.18  0.85 1.11  Good 
3  0.74  0.6  0.67  0.74  0.85 1.12  Good 
2  0.41  0.34  0.375  0.41  0.83 1.10  Good 
1  0.11  0.095  0.1025  0.11  0.80 1.07  Good 

 
 

Amplification Factor, Ao in the E‐W Direction for SCBF 
Story  δA (in)  δB (in)  δavg (in)  δmax (in)  Ax  % torsion Δ  Torsion Irreg. 
Roof  3.63  3.865  3.7475  3.865  0.74 1.02  Good 
8  3.06  3.27  3.165  3.27  0.74 1.04  Good 
7  2.52  2.685  2.6025  2.685  0.74 1.03  Good 
6  2.01  2.14  2.075  2.14  0.74 1.03  Good 
5  1.51  1.61  1.56  1.61  0.74 1.04  Good 
4  1.12  1.185  1.1525  1.185  0.73 1.02  Good 
3  0.69  0.74  0.715  0.74  0.74 1.03  Good 
2  0.39  0.42  0.405  0.42  0.75 1.07  Good 
1  0.26  0.25  0.255  0.26  0.72 1.02  Good 
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Inherent Torsion 

 
 
 

Inherent Torsion in the N‐S Direction with SCBF 
Story   COM  COR  Eccentricity  Story Force (k)  Torsion (ft‐k) 
Roof  81.76 84.53 2.77  398.08  1103 
8  81.94 84.53 2.59  280.44  726 
7  81.94 84.53 2.59  245.39  636 
6  81.95 84.53 2.58  210.33  543 
5  81.95 84.52 2.57  175.28  450 
4  81.95 84.52 2.57  140.22  360 
3  81.95 84.52 2.57  105.17  270 
2  81.94 84.51 2.57  70.11  180 
1  72.98 84.49 11.51  35.06  404 

Total  4672 
 
 
 
 

Inherent Torsion in the E‐W Direction with SCBF 
Story   COM  COR  Eccentricity  Story Force (k)  Torsion (ft‐k) 
Roof  54.00 73.14 19.14  398.08  7619 
8  53.95 73.12 19.17  280.44  5376 
7  53.95 73.25 19.3  245.39  4736 
6  53.91 73.54 19.63  210.33  4129 
5  53.86 73.97 20.11  175.28  3525 
4  53.88 74.54 20.66  140.22  2897 
3  53.89 74.66 20.77  105.17  2184 
2  53.88 75.01 21.13  70.11  1481 
1  58.11 72.53 14.42  35.06  506 

Total  32453 
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Accidental Torsion 

 
 

Accidential Torsion in the N‐S Direction for SCBF 
Story  Width Bx (Ft)  5% Bx (Ft)  Story Force (K)  Ax Factor  Torsion (Ft‐K) 
Roof  130  6.5  467.4  1.00  3038.2 
8  130  6.5  329.3  1.00  2140.4 
7  130  6.5  288.1  1.00  1872.8 
6  130  6.5  247.0  1.00  1605.2 
5  130  6.5  205.8  1.00  1337.7 
4  130  6.5  164.6  1.00  1070.2 
3  130  6.5  123.5  1.00  802.6 
2  130  6.5  82.3  1.00  535.1 
1  130  6.5  41.2  1.00  267.5 

 
 
 
 

Accidential Torsion in the E‐W Direction for SCBF 
Story  Width By (Ft)  5% By (Ft)  Story Force (K)  Ax Factor  Torsion (Ft‐K) 
Roof  167  8.35  398.1  1.00  3323.97 
8  167  8.35  280.4  1.00  2341.67 
7  167  8.35  245.4  1.00  2049.01 
6  167  8.35  210.3  1.00  1756.26 
5  167  8.35  175.3  1.00  1463.59 
4  167  8.35  140.2  1.00  1170.84 
3  167  8.35  105.2  1.00  878.17 
2  167  8.35  70.1  1.00  585.42 
1  167  8.35  35.1  1.00  292.75 
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Lateral Design Spot Check 

 

 
 
 



Ryan Solnosky                            UMCP Dorm Building 7 
Structural Option                            Dr. Memari 
 

Final Report                         Page 93 of 127 

 

 

 
 
 
 



Ryan Solnosky                            UMCP Dorm Building 7 
Structural Option                            Dr. Memari 
 

Final Report                         Page 94 of 127 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ryan Solnosky                            UMCP Dorm Building 7 
Structural Option                            Dr. Memari 
 

Final Report                         Page 95 of 127 

 

 
Seismic Connections Calculations 

 
Column Splice 
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Brace to Beam to Column 
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Brace to Beam Mid-Span 
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Inverted V 
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Appendix E: Green Roof Study 
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Existing LEED Score Card 
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Water Collection Design Calculations 

 

Locations  Roof Area (SF) 
Rain 

(inches) 
Cubic Ft of Rain 

Gallons of 
Water 

College Park, MD 
              

14,750.00   44 
                 

54,083.33  
            

404,543.33  

San Diego, CA 
              

14,750.00   5 
                 

6,145.83  
              

45,970.83  
 
 

Locations 

Water 
Comsumed by 
green roof 
(inch per 
month) 

Excess 
water for 
Sanitary 
System 
(Gallons) 

Average Supply 
per month to 
tank (Gallons) 

Required Tank 
Size (Cubic 

Feet) 

Provided 
Tanks 
Sizes 

(Gallons)

College Park, MD  2 
      
386,155.00  

                 
32,179.58  

                
4,302.08  

2 @ 
1000 

San Diego, CA  0.125 
        
44,821.56  

                   
3,735.13  

                    
499.35   1 @ 500 
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Drain Sizing  
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Appendix F: Acoustic Study 
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Space Noise and Listening Requirements 

 

 
 

Air Space Transmission Loss 
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Floor and Roof Assembly constructions for STC and IIC 
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Appendix G: Building Plans 
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Terrace/Ground Floor Plan 
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First Floor Plan 
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Typical Upper Floor Plan 
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 North and West Elevations 
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East and South Elevations 
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Foundation Plan 
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Typical Structural Plan 
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Roof Mechanical Plan 
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