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Disclaimer: “UBC SEEDS provides students with the opportunity to share the findings of their studies, as well as their opinions, 

conclusions and recommendations with the UBC community. The reader should bear in mind that this is a student project/report and 

is not an official document of UBC. Furthermore readers should bear in mind that these reports may not reflect the current status of 

activities at UBC. We urge you to contact the research persons mentioned in a report or the SEEDS Coordinator about the current 

status of the subject matter of a project/report”. 
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Material Quantity Unit 
Ballast (aggregate stone) 61906.502 kg 
Roofing Asphalt 39665.348 kg 
Type III Glass Felt 13442.883 m2 
5/8"  Regular Gypsum Board 8937.0811 m2 
#15 Organic Felt 6721.4413 m2 
Concrete 30 MPa (flyash av) 5210.5714 m3 
Extruded Polystyrene 4658.5092 m2 (25mm) 
Batt. Fiberglass 1201.998 m2 (25mm) 
6 mil Polyethylene 440.5254 m2 
Softwood Plywood 419.9221 m2 (9mm) 
Rebar, Rod, Light Sections 275.7429 Tonnes 
EPDM membrane 163.1503 kg 
Wide Flange Sections 141.7024 Tonnes 
Galvanized Decking 127.0998 Tonnes 
Standard Glazing 86.607 m2 
Polyethylene Filter Fabric 54.3288 Tonnes 
5/8"  Fire-Rated Type X Gypsum Board 42.4443 m2 
Water Based Latex Paint 35.7273 L 
Glazing Panel 33.0513 Tonnes 
Aluminum 12.9882 Tonnes 
Galvanized Studs 10.6444 Tonnes 
Joint Compound 8.9617 Tonnes 
Small Dimension Softwood Lumber, kiln-dried 4.1861 m3 
Galvanized Sheet 4.0585 Tonnes 
Nails 1.9998 Tonnes 
Solvent Based Alkyd Paint 1.4739 L 
Welded Wire Mesh / Ladder Wire 1.2044 Tonnes 
Screws Nuts & Bolts 0.7045 Tonnes 
Paper Tape 0.1029 Tonnes 
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 Average Curtis Addition % Difference 
Primary Energy Consumption MJ 240.49 439.39 82.7% 
Weighted Resource Use kg 145.81 207.89 42.6% 
Global Warming Potential (kg CO2 eq) 21.07 33.81 60.5% 
Acidification Potential (moles of H+ eq) 8.95 12.93 44.5% 
HH Respiratory Effects Potential (kg PM2.5 eq) 0.07 0.09 33.7% 
Eutrophication Potential (kg N eq) 0.01 0.01 84.8% 
Ozone Depletion Potential (kg CFC-11 eq) 0.00 0.00 -22.9% 
Smog Potential (kg NOx eq) 0.10 0.16 58.5% 
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R-Value (ft2
-.F-hr/BTU) 

Building Assembly Total Area (ft2) 'Current' 
Building 

Target 'Improved' 
Building 

Exterior Wall 46090.33 1.39 18 19.05 
Window 215 0.91 3.2 3.75 
Roof 33376.75 8.97 40 41.72 
Weighted Average 79682.08 4.56 27.18 28.51 
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 ‘Current’ Building ‘Improved’ Building 
Embodied Energy (MJ) 30281736.37 33964448.91 

Operating Energy (MJ/year) 2,898,096.93 464,014.69 
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Input Values 

Assembly Group Assembly Type Assembly Name Input Fields 
Known/Measured EIE Inputs 

1  Foundation           

  
1.1  Concrete Slab-
on-Grade         

    1.1.1  SOG_5"       

      Length (ft) various 90.405 

      Width (ft) various 90.405 

      Thickness (in) 5 8 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

    1.1.2  SOG_6"       

      Length (ft) various 49.553 

      Width (ft) various 49.553 

      Thickness (in) 6 8 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

    1.1.3  SOG_Theatre       

      Length (ft) various 60.369 

      Width (ft) various 60.369 

      Thickness (in) various 8 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

    1.1.4  SOG_10"       

      Length (ft) various 8.588 

      Width (ft) various 8.588 

      Thickness (in) 10 8 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

  
1.2  Concrete 
Footings         

    1.2.1  Footing_Strip_16"x10"       

      Length (ft) 502.00 502.00 

      Width (ft) 1.333 1.333 

      Thickness (in) 0.833 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.2  Footing_Strip_16"x16"       

      Length (ft) 6.00 6.00 

      Width (ft) 1.333 1.333 

      Thickness (in) 1.333 16 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.3  Footing_Strip_18"x10"       
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      Length (ft) 275.00 275.00 

      Width (ft) 1.500 1.500 

      Thickness (in) 0.833 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.4  Footing_Strip_20"x10"       

      Length (ft) 498.00 498.00 

      Width (ft) 1.667 1.667 

      Thickness (in) 0.833 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.5  Footing_Strip_24"x10"       

      Length (ft) 10.00 10.00 

      Width (ft) 2.000 2.000 

      Thickness (in) 0.833 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.6  Footing_Strip_24"x16"       

      Length (ft) 53.00 53.00 

      Width (ft) 2.000 2.000 

      Thickness (in) 1.333 16 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.7  Footing_Strip_30"x10"       

      Length (ft) 34.00 34.00 

      Width (ft) 2.500 2.500 

      Thickness (in) 0.833 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.8  Footing_Strip_32"x10"       

      Length (ft) 16.00 16.00 

      Width (ft) 2.667 2.667 

      Thickness (in) 0.833 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #4 

    1.2.9  Footing_Strip_3'0"x16"       

      Length (ft) 22.00 22.00 

      Width (ft) 3.000 3.000 

      Thickness (in) 1.333 16 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 & #5 #5 
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    1.2.10  Footing_Strip_3'6"x16"       

      Length (ft) 150.00 150.00 

      Width (ft) 3.500 3.500 

      Thickness (in) 1.333 16 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 & #5 #5 

    1.2.11  Footing_Strip_4'0"x16"       

      Length (ft) 160.00 160.00 

      Width (ft) 4.000 4.000 

      Thickness (in) 1.333 16 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 & #5 #5 

    1.2.12  Footing_Strip_7'0"x16"       

      Length (ft) 48.00 48.00 

      Width (ft) 7.000 7.000 

      Thickness (in) 1.333 16 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #7 & #9 #6 

    
1.2.13  
Footing_Square_3'0"x10"       

      Length (ft) various 2185.47 

      Width (ft) various 3.000 

      Thickness (in) various 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #8 #6 

    
1.2.14  
Footing_Square_4'0"x15"       

      Length (ft) 52.00 52.00 

      Width (ft) 4.000 4.000 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    
1.2.15  
Footing_Square_4'0"x16"       

      Length (ft) 4.00 4.00 

      Width (ft) 4.000 4.000 

      Thickness (in) 1.333 16 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    
1.2.16  
Footing_Square_3'6"x15"       

      Length (ft) 42.00 42.00 

      Width (ft) 3.500 3.500 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 
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      Concrete flyash % - average 

      Rebar #5 #5 

    
1.2.17  
Footing_Square_3'9"x15"       

      Length (ft) 11.25 11.25 

      Width (ft) 3.750 3.750 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    1.2.18 Footing_Square_4'9"x18"       

      Length (ft) 4.75 4.75 

      Width (ft) 4.750 4.750 

      Thickness (in) 1.500 18 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #6 #6 

    
1.2.19  
Footing_Square_3'0"x15"       

      Length (ft) 6.00 6.00 

      Width (ft) 3.000 3.000 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    
1.2.20  
Footing_Square_2'6"x15"       

      Length (ft) 15.00 15.00 

      Width (ft) 2.500 2.500 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    
1.2.21  
Footing_Square_2'6"x12"       

      Length (ft) 12.50 12.50 

      Width (ft) 2.500 2.500 

      Thickness (in) 1.000 12 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 & #8 #6 

    
1.2.22  
Footing_Square_2'0"x15"       

      Length (ft) 2.00 2.00 

      Width (ft) 2.000 2.000 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    
1.2.23  
Footing_Square_2'3"x15"       

      Length (ft) 2.25 2.25 
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      Width (ft) 2.250 2.250 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    
1.2.24  
Footing_Square_3'3"x15"       

      Length (ft) 3.25 3.25 

      Width (ft) 3.250 3.250 

      Thickness (in) 1.250 15 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #5 #5 

    1.2.25  Footing_Trellis_8"thick       

      Length (ft) 32.39 349.67 

      Width (ft) 32.388 3.000 

      Thickness (in) 0.667 8 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 & #6 #6 

    
1.2.26  
Footing_Stairs_TotalLength       

      Length (ft) various 493.98 

      Width (ft) various 5.000 

      Thickness (in) 0.417 10 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #3 & #4 #4 

2  Walls           

  2.1  Cast In Place         

    
2.1.1  Wall_Cast-in-
Place_4.5"_noEnvelope       

     Length (ft) 61 13.725 

     Height (ft) 4 10 

     Thickness (in) 4.5 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    
2.1.2  Wall_Cast-in-
Place_6"_G1       

     Length (ft) various 28.294 

     Height (ft) various 10 

     Thickness (in) 6 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material Gypsum Regular Gypsum Regular 5/8" 
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5/8" 

    Door Opening Number of Doors 2 2 

      Door Type Solid Wood Door Solid Wood Door 

    
2.1.3  Wall_Cast-in-
Place_8"_noEnvelope       

     Length (ft) various 2324.950 

     Height (ft) various 10 

     Thickness (in) 8 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Door Opening Number of Doors 20 20 

      Door Type various Solid Wood Door 

    Window Opening 
Number of 
Windows 5 5 

      
Total Window Area 
(ft2) 97 97 

      Frame Type 
Fixed, Aluminum 

Frame Fixed, Aluminum Frame 

      Glazing Type 
Bronze Tinted 

Glazing Standard Glazing 

    
2.1.4  Wall_Cast-in-
Place_8"_G1       

     Length (ft) various 1458.750 

     Height (ft) varrious 10 

     Thickness (in) 8 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Door Opening Number of Doors 26 26 

      Door Type various Solid Wood Door 

    Window Opening 
Number of 
Windows 2 2 

      
Total Window Area 
(ft2) 28 28 

      Frame Type 
Fixed, Aluminum 

Frame Fixed, Aluminum Frame 

      Glazing Type 
Bronze Tinted 

Glazing Standard Glazing 

    
2.1.5  Wall_Cast-in-
Place_8"_G1+Ins       

     Length (ft) 239 358.500 

     Height (ft) 15 10 

     Thickness (in) 8 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Insulation Insulation 

      Material Fiberglass Batt Fiberglass Batt 

      Thickness (in) 2 2 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 
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2.1.6  Wall_Cast-in-
Place_8"_G2       

     Length (ft) various 555.288 

     Height (ft) various 10 

     Thickness (in) 8 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Door Opening Number of Doors 3 3 

      Door Type various 
Aluminium Exterior Door, 

80% Glazing 

    
2.1.7  Wall_Cast-in-
Place_10"_noEnvelope       

     Length (ft) various 1136.979 

     Height (ft) various 10 

     Thickness (in) 10 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Door Opening Number of Doors 5 5 

      Door Type various Steel Interior Door 

    
2.1.8  Wall_Cast-in-
Place_10"_G1       

     Length (ft) various 23.500 

     Height (ft) various 10 

     Thickness (in) 10 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Door Opening Number of Doors 1 1 

      Door Type Solid Wood Door Solid Wood Door 

    
2.1.9  Wall_Cast-in-
Place_10"_G2       

     Length (ft) 5 8.750 

     Height (ft) 14 10 

     Thickness (in) 10 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 
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2.1.10  Wall_Cast-in-
Place_12"_noEnvelope       

     Length (ft) various 699.850 

     Height (ft) various 10 

     Thickness (in) 12 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Window Opening 
Number of 
Windows 12 12 

      
Total Window Area 
(ft2) 90 90 

      Frame Type 
Fixed, Aluminum 

Frame Fixed, Aluminum Frame 

      Glazing Type 
Bronze Tinted 

Glazing Standard Glazing 

    
2.1.11  Wall_Cast-in-
Place_12"_G1       

     Length (ft) various 71.150 

     Height (ft) various 10 

     Thickness (in) 12 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    
2.1.12  Wall_Cast-in-
Place_12"_G1+WP       

     Length (ft) 298 447.000 

     Height (ft) 14 10 

     Thickness (in) 12 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Envelope Category Insulation Insulation 

      Material Insulation Polystyrene Extruded 

      Thickness (in) 1 1 

    Envelope Category Vapour Barier Vapour Barier 

      Material Water Proofing Polyethylene 6 mil 

    
2.1.13  Wall_Cast-in-
Place_12"_G2       

     Length (ft) various 65.575 

     Height (ft) various 10 

     Thickness (in) 12 8 

     Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Rebar #4 #5 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Envelope Category Gypsum Board Gypsum Board 
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      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Door Opening Number of Doors 4 4 

      Door Type various 
Aluminium Exterior Door, 

80% Glazing 

  2.2  Steel Stud Walls         

    2.2.1  Wall_SteelStud_G1       

     Length (ft) various 406.008 

     Height (ft) various 10 

     Sheathing Type - None 

     Stud Spacing - 24oc 

      Stud Weight - Light (25Ga) 

      Stud Thickness - 1 5/8 x 3 5/8 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Door Opening Number of Doors 1 1 

      Door Type Solid Wood Door Solid Wood Door 

    2.2.2  Wall_SteelStud_G2       

     Length (ft) various 2515.838 

     Height (ft) various 10 

     Sheathing Type - None 

     Stud Spacing - 24oc 

      Stud Weight - Light (25Ga) 

      Stud Thickness - 1 5/8 x 3 5/8 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Door Opening Number of Doors 90 90 

      Door Type various 
Aluminium Exterior Door, 

80% Glazing 

    2.2.3  Wall_SteelStud_G2+F       

     Length (ft) 31.000 43.400 

     Height (ft) 14 10 

     Sheathing Type - None 

     Stud Spacing - 24oc 

      Stud Weight - Light (25Ga) 

      Stud Thickness - 1 5/8 x 3 5/8 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Fire Rated 

Gypsum 5/8" 
Gypsum Fire Rated Type X 

5/8" 

    Door Opening Number of Doors 1 1 

      Door Type Solid Wood Door Solid Wood Door 

  2.3  Curtain Wall         

    

2.31.  
Wall_Curtain_98%Glazing_noE
nvelope       

     Length (ft) various 674.200 
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     Height (ft) various 10 

     
Percent Viewable 
Glazing 98 98 

     
Percent Spandrel 
Panel 2 2 

      
Thickness of 
Insulation (in) 0.188 0.188 

      
Spandrel Type 
(Metal/Glass) Metal Metal 

    

2.3.2  
Wall_Curtain_90%Glazing_noE
nvelope       

     Length (ft) various 148.350 

     Height (ft) various 10 

     
Percent Viewable 
Glazing 90 90 

     
Percent Spandrel 
Panel 10 10 

      
Thickness of 
Insulation (in) 0.250 0.250 

      
Spandrel Type 
(Metal/Glass) Metal Metal 

    Door Opening Number of Doors 12 12 

      Door Type 
Aluminium Glazed 

Door 
Aluminium Exterior Door, 

80% Glazing 

    

2.3.3  
Wall_Curtain_70%Glazing_noE
nvelope       

     Length (ft) 15.000 2.125 

     Height (ft) 1.417 10 

     
Percent Viewable 
Glazing 70 70 

     
Percent Spandrel 
Panel 30 30 

      
Thickness of 
Insulation (in) 0.250 0.250 

      
Spandrel Type 
(Metal/Glass) Metal Metal 

    
2.3.4  
Wall_Curtain_90%Glazing_G1       

     Length (ft) 20.000 21.750 

     Height (ft) 10.875 10 

     
Percent Viewable 
Glazing 90 90 

     
Percent Spandrel 
Panel 10 10 

      
Thickness of 
Insulation (in) 0.188 0.188 

      
Spandrel Type 
(Metal/Glass) Metal Metal 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

    Door Opening Number of Doors 1 1 

      Door Type 
Aluminium Glazed 

Door 
Aluminium Exterior Door, 

80% Glazing 

    
2.3.5  
Wall_Curtain_70%Glazing_G1       

     Length (ft) 23.000 20.700 

     Height (ft) 9 10 

     
Percent Viewable 
Glazing 70 70 

     Percent Spandrel 30 30 
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Panel 

      
Thickness of 
Insulation (in) 0.250 0.250 

      
Spandrel Type 
(Metal/Glass) Metal Metal 

    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

5/8" Gypsum Regular 5/8" 

3  Columns and 
Beams           

  
3.1  Concrete 
Columns and Beams         

    

3.1.1  
Column_Concrete_Beam_Concr
ete_MainFloor_Library       

      Number of Beams 20 20 

      
Number of 
Columns 18 18 

      
Floor to floor height 
(ft) 14.000 14.000 

      Bay sizes (ft) 25.999 25.999 

      Supported span (ft) 25.999 25.999 

      Live load (psf) 75, 100 & 150 100 

    

3.1.2  
Column_Concrete_Beam_Concr
ete_MainFloor_Offices       

      Number of Beams 42 42 

      
Number of 
Columns 47 47 

      
Floor to floor height 
(ft) 11.000 11.000 

      Bay sizes (ft) 17.465 17.465 

      Supported span (ft) 17.465 17.465 

      Live load (psf) 75, 100 & 150 100 

    

3.1.3  
Column_Concrete_Beam_Concr
ete_SecondFloor_Library       

      Number of Beams 20 20 

      
Number of 
Columns 18 18 

      
Floor to floor height 
(ft) 14.000 14.000 

      Bay sizes (ft) 27.007 27.007 

      Supported span (ft) 27.007 27.007 

      Live load (psf) 75, 100 & 150 100 

    

3.1.4  
Column_Concrete_Beam_Concr
ete_SecondFloor_Offices       

      Number of Beams 42 42 

      
Number of 
Columns 41 41 

      
Floor to floor height 
(ft) 11.000 11.000 

      Bay sizes (ft) 18.207 18.207 

      Supported span (ft) 18.207 18.207 

      Live load (psf) 75, 100 & 150 100 

    

3.1.5  
Column_Concrete_Beam_Concr
ete_Roof_Library       

      Number of Beams 20 20 
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Number of 
Columns 16 16 

      
Floor to floor height 
(ft) 13.875 13.875 

      Bay sizes (ft) 28.300 28.300 

      Supported span (ft) 28.300 28.300 

      Live load (psf) 75, 100 & 150 100 

    

3.1.6  
Column_Concrete_Beam_Concr
ete_Roof_Offices       

      Number of Beams 28 28 

      
Number of 
Columns 32 32 

      
Floor to floor height 
(ft) 10.875 10.875 

      Bay sizes (ft) 19.329 19.329 

      Supported span (ft) 19.329 19.329 

      Live load (psf) 75, 100 & 150 100 

4  Floors           

  
4.1  Concrete 
Suspended Slabs         

    

4.1.1  
Floor_ConcreteSuspendedSlab
_MainFloor       

     Floor Width (ft) 887.016 887.016 

     Span (ft) 30.000 30.000 

     Concrete (psi) 4000 4000 

     Concrete flyash % - average 

      Life load (psf) 75, 100 & 150 100 

    

4.1.2  
Floor_ConcreteSuspendedSlab
_SecondFloor       

     Floor Width (ft) 487.034 487.034 

     Span (ft) 30.000 30.000 

     Concrete (psi) 4000 4000 

     Concrete flyash % - average 

      Life load (psf) 75, 100 & 150 100 

5  Roof           

  
5.1  Concrete 
Suspended Slab          

   

5.1.1  
Roof_ConcreteSuspendedSlab_
BuiltUp       

      Roof Width (ft) 944.105 944.105 

      Span (ft) 30.000 30.000 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Life load (psf) 40 45 

    Envelope Category Built Up Roof 
4-Ply Built-up Asphalt Roof 

System - Inverted 

      Material 
Tar and gravel on 

rigid insulation 
Extruded Polystyrene, Glass 

Felt 

      Thickness (in) 1.5 1.5 

   

5.1.2  
Roof_ConcreteSuspendedSlab_
NeopreneHypalon       

      Roof Width (ft) 19.30 19.30 
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      Span (ft) 30 30 

      Concrete (psi) 4000 4000 

      Concrete flyash % - average 

      Life load (psf) 40 45 

    Envelope Category Roof Envelopes Roof Envelopes 

      Material 
Neoprene 

Hypalon Polyethylene Filter Fabric 

      Thickness (in) - - 

  5.2  Steel Joist Roof          

    5.2.1  Roof_SteelJoists_BuiltUp       

      Roof Width (ft) 189.333 189.333 

      Roof Length (ft) 18.000 18.000 

      Decking Type 
2x2 fir strips 24" 

o.c. Plywood 

      
Decking Thickness 
(in) - 1/2" 

      Steel Gauge 20 18 

      Joist Type 1' 5/8 x 12 1' 5/8 x 12 

      Joist Spacing bolts 24" o.c. 24" 

    Envelope Category Built Up Roof 
4-Ply Built-up Asphalt Roof 

System - Inverted 

      Material 
Tar and gravel on 

rigid fiberglass Fiberglass, Glass Felt 

      Thickness (in) 1.5 1.5 
6 Extra Basic 
Materials           

  6.1  Concrete         

    6.1.1  XBM_ConcreteTopping Concrete (m3) - 124.817 

  6.2  Steel         

    6.2.1  XBM_GalvanizedDecking 
Galvanized Steel 
Decking (tons) - 138.738 

    
6.2.2  
XBM_WideFlangeSections 

Wide Flange 
Sections (tons) - 154.678 

  6.3  Insulation         

    6.3.1  XBM_Insulation 
Extruded 
Polystyrene (sf(1")) - 808 

  
6.4  Standard 
Glazing         

    6.4.1  XBM_StandardGlazing 
Standard Glazing 
(sf) - 708 

�

�

�

�

�

�

�
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Assembly 
Group 

Assembly 
Type Assembly Name Specific Assumptions 

1  Foundation In the Impact Estimator, SOG inputs are limited to  either a 4” or 8” thickness.  Since the actual SOG 
thicknesses for the Curtis Addition were not 4” or 8” thick, the areas measured in OnScreen required 
calculations to adjust the areas to accommodate this limitation.  Also, all SOG rebar was specified as #3, 
however this is not a choice in Ahtena. All rebar were modelled as #4. 
The Impact Estimator limits the thickness of footings to be between 7.5” and 19.7” thick.  As there are a 
number of cases where footing thicknesses exceed 19.7”, their widths were increased accordingly to 
maintain the same volume of footing while accommodating this limitation. Again, rebar modelling 
choices were limited and hence adjusted from observed specifications. 
Lastly, the concrete stairs were modelled as footings (ie. Footing_Stairs_TotalLength).  Also, all stair 
rebar was specified as #3 and #4, however #3 is not a choice in Ahtena. All rebar was modelled as #4. 

  
1.1  Concrete 
Slab-on-Grade 

  
  

    

1.1.1  SOG_5" The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#40: SOG_5"_NW(Tunnel) 
#41: SOG_5"_Library 
 
Their slab areas had to be adjusted to fit into the 8" 
thickness specified in the Impact Estimator.  The following 
calculation was done in order to determine appropriate 
Length and Width (in feet) inputs for this slab; 
 
= sqrt[ SUM(Measured Slab Areas) x (Actual Slab 
Thickness) / (8”/12) ] 
 
= sqrt[ (385 ft2 + 12,692 ft2) x (5"/12)) / (8”/12) ] 
 
= 90.41 feet 

    

1.1.2  SOG_6" The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#42: SOG_6"_SW 
#43: SOG_6"_Mid 
 
Their slab areas had to be adjusted to fit into the 8" 
thickness specified in the Impact Estimator.  The following 
calculation was done in order to determine appropriate 
Length and Width (in feet) inputs for this slab; 
 
= sqrt[ SUM(Measured Slab Areas) x (Actual Slab 
Thickness) / (8”/12) ] 
 
= sqrt[ (1,323 ft2 + 1,951 ft2) x (6"/12)) / (8”/12) ] 
 
= 49.55 feet 
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1.1.3  SOG_Theatre The following OnScreen condition was used to create this 
condition: 
 
#44: SOG_6"_Theatre 
 
The slab area had to be adjusted to fit into the 8" thickness 
specified in the Impact Estimator.  The slab consists of 
varrying thickness and the following calculation was done in 
order to determine appropriate Length and Width (in feet) 
inputs for this slab; 
 
= sqrt[ SUM( (Measured Step Length) x (Actual Step 
Thicknesss) ) 
    x (Slab Width) / (8”/12) ] 
 
= sqrt[ (((6x14"/12) x (19"/12)) + ((4x10"/12) x (11.5"/12)) + 
    ((74-6-4) x (6"/12))) x (3885 ft2 / 74ft) 
 
= 60.37 feet 

    

1.1.4  SOG_10" The following OnScreen condition was used to create this 
condition: 
 
#45: SOG_10"_Theatre 
 
The slab area had to be adjusted to fit into the 8" thickness 
specified in the Impact Estimator.  The following calculation 
was done in order to determine appropriate Length and 
Width (in feet) inputs for this slab; 
 
= sqrt[ (Measured Slab Areas) x (Actual Slab Thickness) / 
(8”/12) ] 
 
= sqrt[ (59 ft2) x (10"/12)) / (8”/12) ] 
 
= 8.59 feet 

  
1.2  Concrete 
Footing 

  
  

    

1.2.9  
Footing_Strip_3'6"x1
6" 

The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#10: Footing_Strip (3'6x16")_8"RcWall_SE 
#11: Footing_Strip (3'6x16")_10"RcWall_SouthStair 
#12: Footing_Strip (3'6x16")_12"RcWall_SouthStair 
 
The total length of footing input into Athena was the sum of 
the conditions: 
 
= SUM (linear feet of strip footing) = SUM (41ft + 52ft + 57ft) 
= 150 feet 
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1.2.10  
Footing_Strip_4'0"x1
6" 

The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#13: Footing_Strip (4'0x16")_8"RcWall_General 
#14: Footing_Strip (4'0x16")_10"RcWall_SE 
#15: Footing_Strip (4'0x16")_12"RcWall_Mid 
 
The total length of footing input into Athena was the sum of 
the conditions: 
 
= SUM (linear feet of strip footing) = SUM (80ft + 9ft + 71ft) = 
160 feet 

    

1.2.13  
Footing_Square_3'0"
x10" 

The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#17: Footing_Square (7'2x7'2)_South 
#57: Footing_Square (7'0x7'0)_Mid 
#18: Footing_Square (8'0x8'0)_South 
#19: Footing_Square (11'9x11'9)_South-SE-mid 
 
The dimensions of these footing were adjusted to 
accommodate the Impact Estimator limitation of footing 
thicknesses to be under 19.7” and converted to one 
equivalent length of strip footing.  The thickness was set to 
10” and the width to 3'.  The equivalent length in feet was 
then computed as follows; 
 
= SUM[ (Footing Count) x (Actual Footing Area) x (Actual 
Footing Thickness) ] 
   / [ (3ft) x (10"/12) ] 
 
= [Total Footing Volume] / [ (3ft) x (10"/12) ] 
 
= SUM[ (2 x 7'2" x 7'2" x 27"/12) + (1 x 7' x 7' x 27"/12) + (5 x 
8' x 8' x 29"/12) 
   + (9 x 11'9" x 11'9" x 42"/12) ] / (3' x 10"/12) 
 
= 2185.47 feet 

    

1.2.14  
Footing_Square_4'0"
x15" 

The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#20: Footing_Square (4'0x4'0)_West 
#21: Footing_Square (4'0x4'0)_West 
#22: Footing_Square (4'0x4'0)_West 
#23: Footing_Square (4'0x4'0)_NW 
 
The footing was converted into a 4'0" wide strip footing for 
input into Athena.  The equivalent length was calculated as 
follows: 
 
= SUM (footing counts) x 4' = SUM (6 + 3 + 3 + 1) x 4' = 52 
feet 
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1.2.16  
Footing_Square_3'6"
x15" 

The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#25: Footing_Square (3'6"x3'6")_NMid 
#26: Footing_Square (3'6"x3'6")_North 
#27: Footing_Square (3'6"x3'6")_NW 
#28: Footing_Square (3'6"x3'6")_NW 
 
The footing was converted into a 3'6" wide strip footing for 
input into Athena.  The equivalent length was calculated as 
follows: 
 
= SUM (footing counts) x 3'6" = SUM (3 + 6 + 1 + 2) x 3'6" = 
42 feet 

    

1.2.17  
Footing_Square_3'9"
x15" 

The following OnScreen condition was used to create this 
condition: 
 
#29: Footing_Square (3'9"x3'9")_NMid 
 
The footing was converted into a 3'9" wide strip footing for 
input into Athena.  The equivalent length was calculated as 
follows: 
 
= (Footing Count) x 3'9" = 3 x 3'9" = 11.25 feet 

    

1.2.19  
Footing_Square_3'0"
x15" 

The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#31: Footing_Square (3'0"x3'0")_North 
#32: Footing_Square (3'0"x3'0")_North 
 
The footing was converted into a 3'0" wide strip footing for 
input into Athena.  The equivalent length was calculated as 
follows: 
 
= SUM (footing counts) x 3'0" = SUM (1 + 1) x 3'0" = 6 feet 

   

1.2.20  
Footing_Square_2'6"
x15" 

The following OnScreen conditions with similar 
characteristics were aggregarted to create this condition: 
 
#33: Footing_Square (2'6"x2'6")_North 
#36: Footing_Square (2'6"x5'3")_NW 
#38: Footing_Square (2'6"x3'6")_NW 
 
The footing was converted into a 2'6" wide strip footing for 
input into Athena.  The equivalent length was calculated as 
follows: 
 
= SUM (footing counts) x 2'6" = SUM (4 + 1 + 1) x 2'6" = 15 
feet 
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1.2.21  
Footing_Square_2'6"
x12" 

The following OnScreen condition was used to create this 
condition: 
 
#34: Footing_Square (2'6"x2'6")_NW 
 
The footing was converted into a 2'6" wide strip footing for 
input into Athena.  The equivalent length was calculated as 
follows: 
 
= (Footing Count) x 2'6" = 5 x 2'6" = 12.5 feet 

   

1.2.25  
Footing_Trellis_8"thi
ck 

The following OnScreen condition was used to create this 
condition: 
 
#300: Footing_TrellisArea 
 
The trellis was modelled as a footing to attempt to account 
for the concrete and rebar.  All glazing is modelled in Extra 
Basic Materials.  The trellis is roughly 3' wide, so it was 
modelled as a 3' wide strip footing in Athena.  The equivalent 
length was calculated as follows: 
 
= (Measured Trellis Surface Area) / 3'0" = 1.049 ft2 / 3 ft = 
349.67 feet 



D*�

�

    

1.2.26  
Footing_Stairs_Total
Length 

�

�

Several OnScreen conditions were aggregated to model 
the stairs.  The total volume of concrete comprising all 
stair structures was calculated (see table below).  A strip 
footing of assumed 5' width and 10" thickness was then 
used to compute the equivalent length of footing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
= (Total Volume of Concrete Stair Structure) / (5') / 
(10"/12) 
 
= ( 2050.26 ft3) / (5 ft) / (10"/12) = 493.98 feet 

2  Walls  The length of the concrete cast-in-place walls needed adjusting to accommodate the wall thickness 
limitation (8" or 12") in the Impact Estimator.  All wall conditions were formatted to be a standard height 
of 10'. 
For the steel stud walls, no sheathing was specified, so none was modelled.  The stud spacing was 
assumed to be 24 o.c. as for buildings typically constructed during the time.  It was assumed that steel 
stud walls were light gauge (25Ga), as they are all interior walls.  Finally, stud thickness was modelled 
as 1 5/8 x 3 5/8 as per a previous report on the Curtis Building. 
All curtain walls were modelled with an approximate percentage of viewable glazing.  The percentage for 
each wall type was derived from the structural drawings. 
All windows were observed as bronze tinted glazing, however this is not a choice in Athena.  Therefore 
all windows were modelled as standard glazing. 

  
2.1  Cast In 
Place 

  
  

OnScreen Conditions and Output 
Width 

(ft) 
Thickness 

(ft) 
Volume 

(ft3) # Name Qty. (ft2) 

47 Stairs_5"_S1_Landing 17 9 153 
48 Stairs_5"_S1_Stairs 41 4.167 170.83 
51 Stairs_5"_S2_Stairs 5 8 40 
52 Stairs_5"_S2_Stairs 28 3.5 98 
53 Stairs_5"_S2_Stairs 6 5.333 32 
55 Stairs_5"_S3_Landing 26 11.667 303.33 
56 Stairs_5"_S3_Stairs 33 5.5 181.5 
60 Stairs_5"_S4_Stairs 31 5.667 175.67 
64 Stairs_5"_S5_Stairs 36 3.667 132 
67 Stairs_5"_S6_Stairs 19 3.667 69.67 
70 Stairs_5"_S7_Stairs 31 5 155 
50 Stairs_5"_S2_Landing 352 0.4167 146.67 
58 Stairs_5"_S4_marker 182 0.4167 75.83 
59 Stairs_5"_S4_Landing 120 0.4167 50 
62 Stairs_5"_S5_marker 140 0.4167 58.33 
63 Stairs_5"_S5_Landing 185 0.4167 77.08 
66 Stairs_5"_S6_Landing 142 0.4167 59.17 
69 Stairs_5"_S7_Landing 171 0.4167 71.25 
61 Stairs_5"_S4_Stairs 47 8.93 

SUM 2058.26 
�
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2.1.1  Wall_Cast-in-
Place_4.5"_noEnvel
ope 

This wall was reduced by a factor in order to fit the 8” 
thickness limitation of the Impact Estimator.  It was also 
scaled to be 10' high.  This was done as follows; 
 
= [ (Measured Length) x (Measured Height) x (Measured 
thickness) ] / 
    [ (10') x (8”/12)] 
 
= [ (61') x (4') x (4.5"/12) ] / [ (10') x (8”/12)] 
 
= 13.725 feet 

    

2.1.2  Wall_Cast-in-
Place_6"_G1 

�
Several OnScreen conditions were aggregated to create this 
condition.  The volume of the existing wall was computed then 
converted to an equivalent length of concrete wall of 8" 
thickness and 10' in height, as shown here: 
 
 
 
 
 
 
= [Wall Volume] / [ (10') x (8”/12) ] 
 
 = 188.63 ft3 / [ (10') x (8”/12) ] = 28.29 feet 
�

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

Volume 
(ft3) 

163 Wall_Cast-in-place_6"_14'_G1_MainFloor 21 LF 14 294 147.00 
182 Wall_Cast-in-place_6"_13'10.5"_G1_MainFloor 6 LF 13.875 83 41.63 

SUM 188.63 
�
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2.1.3  Wall_Cast-in-
Place_8"_noEnvelop
e 

Several OnScreen conditions were aggregated to create this 
condition.  The area of the existing wall was computed then 
converted to an equivalent length of concrete wall of 10' in 
height, as shown here:= [Wall Area] / [10'] = 23250 ft2 / [10'] 
= 2324.95 feetIn addition, there were several door types 
counted in this wall assembly.  Only one door type per wall 
may be modelled in Athena; the majoirty of the doors in this 
assembly are solid wood, so it was modelled as such. 

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

164 Wall_Cast-in-place_8"_11'_noEnvelope_MainFloor 139 LF 11 1529 
167 Wall_Cast-in-place_8"_14'_noEnvelope_MainFloor 186 LF 12 2232 
134 Wall_Cast-in-place_8"_5'_noEnvelope_Basement 37 LF 6 222 
135 Wall_Cast-in-place_8"_7'_noEnvelope_Basement 96 LF 8 768 
136 Wall_Cast-in-place_8"_8'_noEnvelope_Basement 15 LF 9 135 
137 Wall_Cast-in-place_8"_11'_noEnvelope_Basement 133 LF 12 1596 
138 Wall_Cast-in-place_8"_14'_noEnvelope_Basement 5 LF 15 75 
199 Wall_Cast-in-place_8"_2.5'_noEnvelope_Stair7 19 LF 2.5 48 
200 Wall_Cast-in-place_8"_3'_noEnvelope_OfficeSkylightSupport 131 LF 3 393 
201 Wall_Cast-in-place_8"_4'_noEnvelope_MainFloor 286 LF 4 1144 
202 Wall_Cast-in-place_8"_4'_noEnvelope_SecondFlr_Offices 443 LF 4 1772 
204 Wall_Cast-in-place_8"_5'3"_noEnvelope_MainFlr_CondenserPit 89 LF 5.25 467 
206 Wall_Cast-in-place_8"_6'_noEnvelope_TheatreProjectionRm 15 LF 6 90 
207 Wall_Cast-in-place_8"_7'_noEnvelope_stair1_SecondFloor 11 LF 7 77 
208 Wall_Cast-in-place_8"_7.5'_noEnvelope_stair7_SecondFloor 15 LF 7.5 113 
211 Wall_Cast-in-place_8"_9'_noEnvelope 40 LF 9 360 
212 Wall_Cast-in-place_8"_14'_noEnvelope_stair2 5 LF 14 70 
214 Wall_Cast-in-place_8"_15'_noEnvelope 45 LF 15 675 
215 Wall_Cast-in-place_8"_18'_noEnvelope_stair1,2&7 67 LF 18 1206 
216 Wall_Cast-in-place_8"_22.5'_noEnvelope 71 LF 22.5 1598 
217 Wall_Cast-in-place_8"_25'_noEnvelope_stair 1 19 LF 25 475 
218 Wall_Cast-in-place_8"_27'_noEnvelope_stair 1 16 LF 27 432 
219 Wall_Cast-in-place_8"_30'_noEnvelope_stair 1 8 LF 30 240 
118 Wall_Cast-in-place_8"_11'_noEnvelope_Basement 75 LF 12 900 
119 Wall_Cast-in-place_8"_14'_noEnvelope_Basement 158 LF 15 2370 
183 Wall_Cast-in-place_8"_54"_noEnvelope_SecondFloor 27 LF 4.5 122 
186 Wall_Cast-in-place_8"_13'10.5"_noEnvelope_SecondFloor 166 LF 13.875 2303 
114 Wall_Cast-in-place_8"_10'_noEnvelope_Theatre 52 LF 10 520 
115 Wall_Cast-in-place_8"_11'_noEnvelope_Theatre 27 LF 11 297 
116 Wall_Cast-in-place_8"_14'_noEnvelope_Theatre 73 LF 14 1022 

SUM 23250 
�
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2.1.4  Wall_Cast-in-
Place_8"_G1 

�
Several OnScreen conditions were aggregated to create this 
condition.  The area of the existing wall was computed then 
converted to an equivalent length of concrete wall of 10' in 
height, as shown here: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 14588 ft2 / [10'] = 1458.75 feet 
 
In addition, there were several door types counted in this 
wall assembly.  Only one door type per wall may be 
modelled in Athena; the majoirty of the doors in this 
assembly are wood glazed (roughly 80% glazing).  The 
closest door type in Athena is the Exterior Alum Glazed Door 
(80% glazed), so it was modelled as such. 

�

    

2.1.5  Wall_Cast-in-
Place_8"_G1+Ins 

The following OnScreen condition was used to create this 
condition: 
 
#213: Wall_Cast-in-Place_15'_G1_SpandrelLibrary 
 
The area of the existing wall was computed then converted 
to an equivalent length of concrete wall of 10' in height, as 
shown here: 
 
= [Wall Area] / [10'] 
 
 = 3585 ft2 / [10'] = 358.5 feet 
 
In addition, the Curtis Addition wall schedule specified 
'plaster on insulation', so a 5/8" gypsum board over 2" of 
fiberglass batt envelope was assumed.  The 2' of fiberglass 
batt was measured from drawing in the takeoff. 

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

165 Wall_Cast-in-place_8"_11'_G1_MainFloor 91 LF 11 1001 
168 Wall_Cast-in-place_8"_14'_G1_MainFloor 59 LF 14 826 
197 Wall_Cast-in-place_8"_2'_G1 54 LF 2 108 
198 Wall_Cast-in-place_8"_2.5'_G1_SecondFloorLibrary 23 LF 2.5 58 
203 Wall_Cast-in-place_8"_4'_G1_Library 541 LF 4 2164 
205 Wall_Cast-in-place_8"_5'3"_G1_SecondFloorLibrary 12 LF 5.25 63 
209 Wall_Cast-in-place_8"_7.5'_G1_MainFloor 148 LF 7.5 1110 
210 Wall_Cast-in-place_8"_8'_G1_SpandrelOffices 351 LF 8 2808 
120 Wall_Cast-in-place_8"_14'_G1_Basement 119 LF 15 1785 
184 Wall_Cast-in-place_8"_10'10.5"_G1_SecondFloor 147 LF 10.875 1599 
187 Wall_Cast-in-place_8"_13'10.5"_G1_SecondFloor 221 LF 13.875 3066 

SUM 14588 
�
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2.1.6  Wall_Cast-in-
Place_8"_G2 

�
Several OnScreen conditions were aggregated to create this 
 condition.  The area of the existing wall was computed then 
 converted to an equivalent length of concrete wall of 10' in 
 height, as shown here: 
 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 5553 ft2 / [10'] = 555.29 feet 
 
In addition, there were several door types counted in this 
wall assembly.  Only one door type per wall may be 
modelled in Athena; the majoirty of the doors in this 
assembly are wood glazed (roughly 80% glazing).  The 
closest door type in Athena is the Exterior Alum Glazed Door 
(80% glazed), so it was modelled as such. 

�

    

2.1.7  Wall_Cast-in-
Place_10"_noEnvelo
pe 

�
Several OnScreen conditions were aggregated to create this  
condition.  The volume of the existing wall was computed  
then converted to an equivalent length of concrete wall of  
8" thickness and 10' in height, as shown here: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
= [Wall Volume] / [ (10') x (8”/12) ] 
 
 = 7579.86 ft3 / [ (10') x (8”/12) ] = 1137 feet 
 
In addition, there were several door types counted in this wall 
 assembly.  Only one door type per wall may be modelled in  
Athena; the majoirty of the doors in this assembly are hollow  
metal, so it was modelled as such. 

�

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

169 Wall_Cast-in-place_8"_14'_G2_MainFloor 117 LF 14 1638 
166 Wall_Cast-in-place_8"_11'_G2_MainFloor 53 LF 11 583 
121 Wall_Cast-in-place_8"_14'_G2_Basement 26 LF 15 390 
185 Wall_Cast-in-place_8"_10'10.5"_G2_SecondFloor 97 LF 10.875 1055 
188 Wall_Cast-in-place_8"_13'10.5"_G2_SecondFloor 136 LF 13.875 1887 

SUM 5553 
�

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

Volume 
(ft3) 

141 Wall_Cast-in-place_10"_5'_noEnvelope_Basement 50 LF 6 300 250.00 
143 Wall_Cast-in-place_10"_8'_noEnvelope_Basement 18 LF 9 162 135.00 
144 Wall_Cast-in-place_10"_11'_noEnvelope_Basement 93 LF 12 1116 930.00 
122 Wall_Cast-in-place_10"_7.5'_noEnvelope_Theatre 33 LF 7.5 248 206.25 
123 Wall_Cast-in-place_10"_8.5'_noEnvelope_Theatre 28 LF 8.5 238 198.33 
124 Wall_Cast-in-place_10"_9.5'_noEnvelope_Theatre 30 LF 9.5 285 237.50 
125 Wall_Cast-in-place_10"_12'_noEnvelope_Theatre 13 LF 12 156 130.00 
250 Wall_Cast-in-place_10"_15'9"_noEnvelope_Theatre 30 LF 15.75 473 393.75 
251 Wall_Cast-in-place_10"_19'3'_noEnvelope_Theatre 28 LF 19.25 539 449.17 
252 Wall_Cast-in-place_10"_23'8"_noEnvelope_Theatre 44 LF 23.67 1041 867.78 
253 Wall_Cast-in-place_10"_30.5'_noEnvelope_Theatre 26 LF 30.5 793 660.83 
220 Wall_Cast-in-place_10"_18'_noEnvelope_MainFlrCorridor 76 LF 18 1368 1140.00 
126 Wall_Cast-in-place_10"_7.5'_noEnvelope_Basement 9 LF 7.5 68 56.25 
127 Wall_Cast-in-place_10"_14'_noEnvelope_Basement 112 LF 15 1680 1400.00 
170 Wall_Cast-in-place_10"_14'_noEnvelope_MainFloor 45 LF 14 630 525.00 

SUM 7579.86 
�
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2.1.8  Wall_Cast-in-
Place_10"_G1 

�
Several OnScreen conditions were aggregated to create this 
 condition.  The volume of the existing wall was computed  
then converted to an equivalent length of concrete wall of  
8" thickness and 10' in height, as shown here: 
 
 
 
 
 
 
 
= [Wall Volume] / [ (10') x (8”/12) ] 
 
 = 156.67 ft3 / [ (10') x (8”/12) ] = 23.5 feet 

�

    

2.1.9  Wall_Cast-in-
Place_10"_G2 

The following OnScreen condition was used to create this 
condition: 
 
#172: Wall_Cast-in-Place_10"_14'_G2_MainFloor 
 
The volume of the existing wall was computed then 
converted to an equivalent length of concrete wall of 8" 
thickness and 10' in height, as shown here: 
 
= [Wall Volume] / [ (10') x (8”/12) ] 
 
 = 58.33 ft3 / [ (10') x (8”/12) ] = 8.75 feet 

    

2.1.10  Wall_Cast-in-
Place_12"_noEnvelo
pe 

�
Several OnScreen conditions were aggregated to create this  
condition.  The area of the existing wall was computed then  
converted to an equivalent length of concrete wall of 10' in  
height, as shown here: 
 
 
 
 
 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 6999 ft2 / [10'] = 699.85 feet 

�

OnScreen Conditions and Outputs Existing Wall 

# Name 
Qty. 
(ft) 

Height 
(ft) 

Area 
(ft2) 

Volume 
(ft3) 

128 Wall_Cast-in-place_10"_14'_G1_Basement 6 LF 15 90 75.00 
171 Wall_Cast-in-place_10"_14'_G1_MainFloor 7 LF 14 98 81.67 

SUM 156.67 
�

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

148 Wall_Cast-in-place_12"_11'_noEnvelope_Basement 102 LF 12 1224 
149 Wall_Cast-in-place_12"_14'_noEnvelope_Basement 181 LF 15 2715 
247 Wall_Cast-in-place_12"_7.5'_noEnvelope_Theatre 1 LF 7.5 8 
248 Wall_Cast-in-place_12"_8.5'_noEnvelope_Theatre 3 LF 8.5 26 
249 Wall_Cast-in-place_12"_9.5'_noEnvelope_Theatre 55 LF 9.5 523 
254 Wall_Cast-in-place_12"_1'_noEnvelope_Theatre 128 LF 1 128 
255 Wall_Cast-in-place_12"_10'5"_noEnvelope_Theatre 30 LF 10.5 315 
256 Wall_Cast-in-place_12"_13.5'_noEnvelope_Theatre 22 LF 13.5 297 
130 Wall_Cast-in-place_12"_11'_noEnvelope_Basement 7 LF 12 84 
131 Wall_Cast-in-place_12"_14'_noEnvelope_Basement 112 LF 15 1680 

SUM 6999 
�
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2.1.11  Wall_Cast-in-
Place_12"_G1 

�
Several OnScreen conditions were aggregated to create this  
condition.  The area of the existing wall was computed then 
 converted to an equivalent length of concrete wall of 10' in  
height, as shown here: 
 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 712 ft2 / [10'] = 71.15 feet 

�

    

2.1.12  Wall_Cast-in-
Place_12"_G1+WP 

The following OnScreen condition was used to create this 
condition: 
 
#150: Wall_Cast-in-Place_12"_14'_G1+WP_Basement 
 
The area of the existing wall was computed then converted 
to an equivalent length of concrete wall of 10' in height, as 
shown here: 
 
= [Wall Area] / [10'] 
 
 = 4470 ft2 / [10'] = 447 feet 
 
Also, the Curtis Addition drawings specify 1" insulation and 
waterproofing on the exterior of the walls.  The insulation 
was assumed to be extruded polystyrene and the 
waterproffing was chosen as a standard 6mm polyethylene 

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

132 Wall_Cast-in-place_12"_14'_G1_Basement 13 LF 15 195 
174 Wall_Cast-in-place_12"_14'_G1_MainFloor 25 LF 14 350 
190 Wall_Cast-in-place_12"_13'10.5"_G1_SecondFloor 12 LF 13.875 167 

SUM 712 
�
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2.1.13  Wall_Cast-in-
Place_12"_G2 

�
Several OnScreen conditions were aggregated to create this  
condition.  The area of the existing wall was computed then  
converted to an equivalent length of concrete wall of 10' in  
height, as shown here: 
 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 656 ft2 / [10'] = 65.575 feet 
 
In addition, there were several door types counted in this  
wall assembly.  Only one door type per wall may be modeled 
 in Athena; the majoirty of the doors in this assembly are  
wood glazed (roughly 80% glazing).  The closest door type  
in Athena is the Exterior Alum Glazed Door (80% glazed),  
so it was modelled as such. 

�
  2.2  Steel Stud     

    

2.2.1  
Wall_SteelStud_G1 

�
Several OnScreen conditions were aggregated to create this 
condition.  The area of the existing wall was computed then 
converted to an equivalent length of concrete wall of 10' in 
height, as shown here: 
 
 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 4060 ft2 / [10'] = 406 feet 

�

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

133 Wall_Cast-in-place_12"_14'_G2_Basement 12 LF 15 180 
173 Wall_Cast-in-place_12"_11'_G2_MainFloor 14 LF 11 154 
189 Wall_Cast-in-place_12"_10'10.5"_G2_SecondFloor 13 LF 10.875 141 
191 Wall_Cast-in-place_12"_13'10.5"_G2_SecondFloor 13 LF 13.875 180 

SUM 656 
�

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

176 Wall_SteelStud_3'8"_G1_MainFloor 233 LF 3.667 854.33 
177 Wall_SteelStud_11'_G1_MainFloor 16 LF 11 176 
179 Wall_SteelStud_14'_G1_MainFloor 40 LF 14 560 
152 Wall_SteelStud_14'_G1_Basement 27 LF 14 378 
192 Wall_SteelStud_10'10.5"_G1_SecondFloor 15 LF 10.875 163.125 
194 Wall_SteelStud_13'10.5"_G1_SecondFloor 139 LF 13.875 1928.625 

SUM 4060.083 
�
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2.2.2  
Wall_SteelStud_G2 

�
Several OnScreen conditions were aggregated to create this 
 condition.  The area of the existing wall was computed then 
 converted to an equivalent length of concrete wall of 10' in  
height, as shown here: 
 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 25158.38 ft2 / [10'] = 2515.84 feet 
 
In addition, there were several door types counted in this 
 wall assembly.  Only one door type per wall may be  
modelled in Athena; the majoirty of the doors in this  
assembly are wood glazed (roughly 80% glazing).  The 
 closest door type in Athena is the Exterior Alum Glazed  
Door (80% glazed), so it was modelled as such. 

�

    

2.2.3  
Wall_SteelStud_G2+
F 

The following OnScreen condition was used to create this 
condition: 
 
#180: Wall_SteelStud_14'_G2+F_MainFloor 
 
The area of the existing wall was computed then converted 
to an equivalent length of concrete wall of 10' in height, as 
shown here: 
 
= [Wall Area] / [10'] 
 
 = 434 ft2 / [10'] = 43.4 feet 

  2.3  Curtain Wall     

    

2.31.  
Wall_Curtain_98%Gl
azing_noEnvelope 

�
Several OnScreen conditions were aggregated to create this 
condition.  The area of the existing wall was computed then 
converted to an equivalent length of concrete wall of 10' in 
height, as shown here: 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 6742 ft2 / [10'] = 674.2 feet �

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

178 Wall_SteelStud_11'_G2_MainFloor 618 LF 11 6798 
181 Wall_SteelStud_14'_G2_MainFloor 329 LF 14 4606 
153 Wall_SteelStud_14'_G2_Basement 227 LF 14 3178 
193 Wall_SteelStud_10'10.5"_G2_SecondFloor 700 LF 10.875 7612.5 
195 Wall_SteelStud_13'10.5"_G2_SecondFloor 193 LF 13.875 2677.875 
196 Wall_SteelStud_11'_G2_Theatre 26 LF 11 286 

SUM 25158.38 
�

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

221 Wall_Curtain_OfficeWindows 780 LF 2.67 2080 
273 Wall_Curtain_Skylight 777 LF 6 4662 

SUM 6742 
�
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2.3.2  
Wall_Curtain_90%Gl
azing_noEnvelope 

�
Several OnScreen conditions were aggregated to create 
this condition.  The area of the existing wall was computed 
then converted to an equivalent length of concrete wall of 
10' in height, as shown here: 
 
 
 
 
 
 
 
 
= [Wall Area] / [10'] 
 
 = 1483.5 ft2 / [10'] = 148.35 feet 
�

    

2.3.3  
Wall_Curtain_70%Gl
azing_noEnvelope 

The following OnScreen condition was used to create this 
condition: 
 
#244: 
Wall_Curtain_noEnvelope_MainEntrance_SecondFloor 
 
The area of the existing wall was computed then converted 
to an equivalent length of concrete wall of 10' in height, as 
shown here: 
 
= [Wall Area] / [10'] 
 
 = 21.25 ft2 / [10'] = 2.125 feet 

    

2.3.4  
Wall_Curtain_90%Gl
azing_G1 

The following OnScreen condition was used to create this 
condition: 
 
#296: Wall_Curtain_10'10.5"_G1_SecondFloor 
 
The area of the existing wall was computed then converted 
to an equivalent length of concrete wall of 10' in height, as 
shown here: 
 
= [Wall Area] / [10'] 
 
 = 217.5 ft2 / [10'] = 21.75 feet 

    

2.3.5  
Wall_Curtain_70%Gl
azing_G1 

The following OnScreen condition was used to create this 
condition: 
 
#245: Wall_Curtain_G1_SecondFloor 
 
The area of the existing wall was computed then converted 
to an equivalent length of concrete wall of 10' in height, as 
shown here: 
 
= [Wall Area] / [10'] 
 
 = 207 ft2 / [10'] = 20.7 feet 

OnScreen Conditions and Outputs Existing Wall 

# Name Qty. (ft) 
Height 

(ft) 
Area 
(ft2) 

234 Wall_Curtain_OfficeEntrances_MainFloor 40 LF 11 440 
239 Wall_Curtain_MainEntrance_MainFloor 31 LF 8 248 
243 Wall_Curtain_CourtYardEntrance_MainFloor 65 LF 7.5 487.5 
274 Wall_Curtain_14'_MainFloor 22 LF 14 308 

SUM 1483.5 
�
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3  Columns and 
Beams 

The method used to measure column sizing was completely depended upon the metrics built into the 
Impact Estimator.  That is, the Impact Estimator calculates the sizing of beams and columns based on 
the following inputs; number of beams, number of columns, floor to floor height, bay size, supported 
span and live load.  This being the case, in OnScreen, concrete columns and beams were accounted for 
on each floor, while each floor’s area was measured.  The number of beams supporting each floor were 
assigned an average bay and span size in order to cover the measured area, as seen assumption 
details below for each input. 
The live loading ranged from 75 psf to 150 psf.  As 150 psf cannot be modelled in Athena, a standard 
live load of 100 psf was applied to all column and beam assemblies in an attempt to even out the design 
live loads adn more accurately represent the Curtis Building. 

  
3.1  Concrete 
Column 

  
  

    

3.1.1  
Column_Concrete_B
eam_Concrete_Main
Floor_Library 

Because of the variability of bay and span sizes, they were 
calculated using the following calculation; 
 
= sqrt[(Measured Supported Floor Area) / (Counted Number 
of Columns)] 
 
= sqrt[(12,167 ft2) / (18)] 
 
= 30 feet 

    

3.1.2  
Column_Concrete_B
eam_Concrete_Main
Floor_Offices 

Because of the variability of bay and span sizes, they were 
calculated using the following calculation; 
 
= sqrt[(Measured Supported Floor Area) / (Counted Number 
of Columns)] 
 
= sqrt[(14,337 ft2) / (47)] 
 
= 17.47 feet 

    

3.1.3  
Column_Concrete_B
eam_Concrete_Sec
ondFloor_Library 

Because of the variability of bay and span sizes, they were 
calculated using the following calculation; 
 
= sqrt[(Measured Supported Floor Area) / (Counted Number 
of Columns)] 
 
= sqrt[(13,129 ft2) / (18)] 
 
= 27 feet 

    

3.1.4  
Column_Concrete_B
eam_Concrete_Sec
ondFloor_Offices 

Because of the variability of bay and span sizes, they were 
calculated using the following calculation; 
 
= sqrt[(Measured Supported Floor Area) / (Counted Number 
of Columns)] 
 
= sqrt[(13,592 ft2) / (41)] 
 
= 18.21 feet 
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3.1.5  
Column_Concrete_B
eam_Concrete_Roof
_Library 

Because of the variability of bay and span sizes, they were 
calculated using the following calculation; 
 
= sqrt[(Measured Supported Floor Area) / (Counted Number 
of Columns)] 
 
= sqrt[(12.814 ft2) / (16)] 
 
= 28.3 feet 

    

3.1.6  
Column_Concrete_B
eam_Concrete_Roof
_Offices 

Because of the variability of bay and span sizes, they were 
calculated using the following calculation; 
 
= sqrt[(Measured Supported Floor Area) / (Counted Number 
of Columns)] 
 
= sqrt[(11,956 ft2) / (32)] 
 
= 19.33 feet 

4  Floors The Impact Estimator calculated the thickness of the material based on floor width, span, concrete 
strength, concrete flyash content and live load.  Athena has a maximum floor span of 9.75m for concrete 
suspended slabs, so all floors were set to have a span of 30ft.  The floor area was then used to calculate 
the floor width. 
The live loading ranged from 75 psf to 150 psf.  As 150 psf cannot be modelled in Athena, a standard 
live load of 100 psf was applied to all column and beam assemblies in an attempt to even out the design 
live loads adn more accurately represent the Curtis Building. 

  

4.1  Concrete 
Suspended 
Slabs 

  

  

    

4.1.1  
Floor_ConcreteSusp
endedSlab_MainFlo
or 

Because of the limitation on concrete suspended slab floor 
span, the floor widths were calculated using the following 
calculation; 
 
= (Measured Floor Area) / (30 ft) 
 
= (26,600 ft) / (30 ft) 
 
= 887.016 feet 

    

4.1.2  
Floor_ConcreteSusp
endedSlab_SecondF
loor 

Because of the limitation on concrete suspended slab floor 
span, the floor widths were calculated using the following 
calculation; 
 
= (Measured Floor Area) / (30 ft) 
 
= (25,236 ft) / (30 ft) 
 
= 487.034 feet 

5  Roof The Impact Estimator calculated the thickness of the material based on roof width, span, concrete 
strength, concrete flyash content and live load.  Athena has a maximum roof span of 9.75m for concrete 
suspended slabs and 5.5m for steel joist roof systems, so all concrete suspended slabs were set to have 
a span of 30ft and all steel joist roof systems were set to have a span of 18ft.  The roof area was then 
used to calculate the roof width.The live loading was specified as 40 psf, which cannot be modelled in 
Athena.  Therefore all roof conditions were modelled with a live load of 45 psf. 

  

5.1  Concrete 
Suspended 
Slabs 
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5.1.1  
Roof_ConcreteSusp
endedSlab_BuiltUp 

Because of the limitation on concrete suspended slab roof 
span, the roof widths were calculated using the following 
calculation; 
 
= (Measured Roof Area) / (30 ft) 
 
= (28,312 ft) / (30 ft) 
 
= 94.105 feet 
 
In addition, the engineering drawings specified a built-up roof 
of tar and gravel, underlain by 1.5" thick rigid insulation.  
This was modelled as an inverted 4-ply asphalt roofing 
system, with 1.5" of extruded polystyrene. 

   

5.1.2  
Roof_ConcreteSusp
endedSlab_Neopren
eHypalon 

The roof areas in the condition were all on a 45 degree 
slope. The correct amount of measured roof area was 
computed as follows; 
 
= (Measured Roof Area) / cos(45) 
 
= 304 ft2 / cos(45) = 578.69 ft2 
 
Because of the limitation on concrete suspended slab roof 
span, the roof widths were calculated using the following 
calculation; 
 
= (Measured Roof Area) / (30 ft) 
 
= (578.69 ft) / (30 ft) 
 
= 19.3 feet 
 
In addition, a neoprene hypalon cover over the concrete 
suspended slab was specified.  Research showed the 
closest material in the Impact Estimator to neoprene hypalon 
is polyethylene filter fabric, so it was modelled as such. 

  
5.2  Steel Joist 
Roof  
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5.2.1  
Roof_SteelJoist_Pen
thouse 

The roof areas in the condition were all on a 15 degree 
slope. The correct amount of measured rof area was 
computed as follows; 
 
= (Measured Roof Area) / cos(15) 
 
= 3,408 ft2 / cos(15) = 4486.05 ft2 
 
Because of the limitation on concrete suspended slab roof 
span, the roof widths were calculated using the following 
calculation; 
 
= (Measured Roof Area) / (18.04 ft) 
 
= (4486.05 ft) / (18.04 ft) 
 
= 189.33 feet 
 
The steel joist roof system specified 2x2 fir strips of 
sheathing and steel decking.  The sheathing was modelled 
as 1/2" plywood decking, and the steel decking was 
modelled in Extra Basic Materials.  The steel was specified 
as 20 gauge, but this is not an option in the Impact 
Estimator, so the next highest value of 18 gauge steel was 
used. 
 
In addition, the engineering drawings specified a built-up roof 
of tar and gravel, underlain by 1.5" thick rigid fiberglass.  
This was modelled as an inverted 4-ply asphalt roofing 
system, with 1.5" of fiberglass and glass felt. 

6 Extra Basic 
Materials   

  6.1  Concrete     

    

6.1.1  
XBM_ConcreteToppi
ng 

The concrete in this section represents the slab topping in 
the second floor hallway and theatre.  The volume of 
concrete was calculated as follows; 
 
= SUM[ (Concrete Topping Thickness) x (Topping Area) ] / 
(35.31 ft3/m3) 
 
= [ ((3"/12) x (1,654 ft2)) + ((1.5"/12) x (31,955 ft2)) ] / (35.31 
ft3/m3) 
 
= 124.817 m3 
 
NB: More specific figures were used and carried in 
conversion calculations. 

  6.2  Steel     
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6.2.1  
XBM_GalvanizedDe
cking 

The steel in this section represents the steel decking in the 
second floor of the theatre and the theatre roof system.  The 
weight of steel was calculated as follows (an average density 
of 7.85 tonnes/m3 was used for steel); 
 
= SUM(Decking Area) x (Steel Decking Thickness) / (35.31 
ft3/m3) 
   / (0.13 m3 steel/ton steel) 
 
= (1,633 ft2 + 3,462 ft2) x (1.5"/12) / (35.31 ft3/m3) / (0.13 
m3 steel/ton steel) 
 
= 138.738 tons 
 
NB: More specific figures were used and carried in 
conversion calculations. 

    

6.2.2  
XBM_WideFlangeSe
ctions 

�

The wide flange sections are present in the theatre balcony 
flooring system and the theatre roofing system.  Steel beam 
dimensions were recorded and the total weight of steel was 
then calculated.  Please see the following table; 
 
 
 
 
 
 
 
 
 
= 154.678 tons 
 
NB: Beam properties sourced from http://www.structural-
drafting-net-expert.com/steel-beam.html �

  6.3  Insulation     

    

6.3.1  
XBM_Insulation 

This represents the syrofoam insulation specified on stairwell 
1.  It was modelled as extruded polystyrene in the Impact 
Estimator. 

  
6.4  Standard 
Glazing 

  
  

    

6.4.1  
XBM_StandardGlazi
ng 

This represents the trellis windows.  They are specified as 
bronze tinted glazed, but this is not an option in the Impact 
Estimator.  They were therefore modelled as standard 
glazing. 

�

�

�

�

�

OnScreen Conditions and Outputs Beam Properties Calculations 

# Name 
Qty. 
(ft) 

Descriptor 
lbs/ft lbs Tons 

106 XBM_SteelBeams_Theatre2ndFlr_B1 89 angle 5"x3"x3/8" 9.8 872.2 0.4361 
107 XBM_SteelBeams_Theatre2ndFlr_B2 75 L 3"x3"x1/4" 4.9 367.5 0.18375 
108 XBM_SteelBeams_Theatre2ndFlr_B3 12 W 10x25 25 300 0.15 
109 XBM_SteelBeams_Theatre2ndFlr_B4 97 28.5" WWF 120 11640 5.82 
302 XBM_SteelBeams_TheatreRoof_B5 591 36" deep joists 500 295500 147.75 
303 XBM_SteelBeams_TheatreRoof_B2 71 L 3"x3"x1/4" 4.9 347.9 0.17395 
304 XBM_SteelBeams_TheatreRoof_B3 205 L 1'1/4"x1'1/4"x1/8" 1.6 328 0.164 

 SUM 154.68 
�
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