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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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This study is part of a larger study – the UBC LCA Project – which is 
continually developing.  As such the findings contained in this report 
should be considered preliminary as there may have been subsequent 
refinements since the initial posting of this report. 
 
If further information is required or if you would like to include details 
from this study in your research please contact 
rob.sianchuk@gmail.com. 
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Material Quantity Unit
#15 Organic Felt 8217.21 m2
3 mil Polyethylene 5216.28 m2

1.03 Tonnes
Ballast (aggregate stone) 1402665.01 kg

29.73 m2 (25mm)
15148.11 m2 (25mm)
1555.55 m3
1076.41 m3

Concrete Blocks 139494.03 Blocks
EPDM membrane 554.14 kg
Galvanized Sheet 2.15 Tonnes
Mortar 444.21 m3
Nails 0.85 Tonnes
Polyethylene Filter Fabric 0.15 Tonnes
Rebar, Rod, Light Sections 321.38 Tonnes
Roofing Asphalt 13345.1 kg

28.73 m3

Stucco over porous surface 12195.26 m2
Water Based Latex Paint 1500.88 L
Welded Wire Mesh / Ladder Wire 0.96 Tonnes

Aluminum

Batt. Fiberglass
Batt. Rockwool
Concrete 20 MPa (flyash av)
Concrete 30 MPa (flyash av)

Small Dimension Softwood Lumber, kiln-
dried

Table 2: Bill of Materials 
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Table 3: Summary Measures 
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Impact Category Units Difference % Difference
Primary Energy Consumption MJ 4619.08 0.00
Weighted Resource Use kg 34356.57 0.00
Global Warming Potential  (kg CO2 eq / kg) 151.46 0.00
Acidification Potential (moles of H+ eq / kg) 41.88 0.00
HH Respiratory Effects Potential (kg PM2.5 eq / kg) 53.21 0.01
Eutrophication Potential (kg N eq / kg) 0.01 0.00
Ozone Depletion Potential (kg CFC-11 eq / kg) 0 0.00
Smog Potential (kg NOx eq / kg) 0.14 0.00

Table 4: Ballast Sensitivity Analysis 

Impact Category Units Difference % Difference
Primary Energy Consumption MJ 280037.46 0.02
Weighted Resource Use kg 11692.65 0.00
Global Warming Potential  (kg CO2 eq / kg) 29810.86 0.02
Acidification Potential (moles of H+ eq / kg) 12874.11 0.02
HH Respiratory Effects Potential (kg PM2.5 eq / kg) 89.08 0.02
Eutrophication Potential (kg N eq / kg) 5.79 0.01
Ozone Depletion Potential (kg CFC-11 eq / kg) 0 0.02
Smog Potential (kg NOx eq / kg) 125.14 0.02

Table 5: Concrete Block Sensitivity Analysis 
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Impact Category Units Difference % Difference
Primary Energy Consumption MJ 211563.06 0.01
Weighted Resource Use kg 388334.73 0.05
Global Warming Potential  (kg CO2 eq / kg) 30237.56 0.02
Acidification Potential (moles of H+ eq / kg) 11999.06 0.02
HH Respiratory Effects Potential (kg PM2.5 eq / kg) 89.16 0.02
Eutrophication Potential (kg N eq / kg) 7.21 0.01
Ozone Depletion Potential (kg CFC-11 eq / kg) 0 0.02
Smog Potential (kg NOx eq / kg) 159.6 0.02

Table 6: Concrete 20 MPa Sensitivity Analysis 

Impact Category Units Difference % Difference
Primary Energy Consumption MJ 559166.83 0.03
Weighted Resource Use kg 46935.83 0.01
Global Warming Potential  (kg CO2 eq / kg) 18757.42 0.01
Acidification Potential (moles of H+ eq / kg) 6302.5 0.01
HH Respiratory Effects Potential (kg PM2.5 eq / kg) 35.34 0.01
Eutrophication Potential (kg N eq / kg) 36.48 0.05
Ozone Depletion Potential (kg CFC-11 eq / kg) 0 0.00
Smog Potential (kg NOx eq / kg) 15.65 0.00

Table 7: Rebar Sensitivity Analysis 
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Impact Category Units Difference % Difference
Primary Energy Consumption MJ 24316.3 0.00
Weighted Resource Use kg 552.96 0.00
Global Warming Potential  (kg CO2 eq / kg) 1065.32 0.00
Acidification Potential (moles of H+ eq / kg) 534.48 0.00
HH Respiratory Effects Potential (kg PM2.5 eq / kg) 2.67 0.00
Eutrophication Potential (kg N eq / kg) 0.18 0.00
Ozone Depletion Potential (kg CFC-11 eq / kg) 0 0.00
Smog Potential (kg NOx eq / kg) 4.75 0.00

Table 8: Roofing Asphalt Sensitivity Analysis 
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Input Values 
Assembly Group Assembly Type Assembly Name Input Fields 

Known/Measured IE Inputs 

1  Foundation           

  
1.1  Concrete 
Slab-on-Grade         

    1.1.1 SOG_Basement       
      Length (ft) 108.94 108.94 
      Width (ft) 108.94 108.94 
      Thickness (in) 6 4 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 

  
1.2  Concrete 
Footing         

    1.2.1  Footing_Thickness 2'       
      Length (ft) 22.58 25.38 
     Width (ft) 22.58 25.38 
     Thickness (in) 24 0 
     Concrete (psi) 4000 4000 
     Concrete flyash % - average 
      Rebar #6 #6 

    
1.2.2  Footing_Thickness 2' 
6”       

      Length (ft) 45.35 56.99 
     Width (ft) 45.35 56.99 
     Thickness (in) 30 0 
     Concrete (psi) 4000 4000 
     Concrete flyash % - average 
      Rebar #6 #6 
    1.2.3.  Footing_Thickness 3'       
      Length (ft) 11.27 15.51 
     Width (ft) 11.27 15.51 
     Thickness (in) 36 19 
     Concrete (psi) 4000 4000 
     Concrete flyash % - average 
      Rebar #6 #6 

    
1.2.4  Footing_Thickness 
3'6”       

      Length (ft) 22.96 34.13 
     Width (ft) 22.96 34.13 
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     Thickness (in) 42 19 
     Concrete (psi) 4000 4000 
     Concrete flyash % - average 
      Rebar #6 #6 
  1.3 Concrete Stairs 
    1.3.1  Stairs_Thickness 7”       
      Length (ft) 39.65 39.65 
     Width (ft) 39.65 39.65 
     Thickness (in) 7 7 
     Concrete (psi) 3000 3000 
     Concrete flyash % - average 
      Rebar #4 #4 
    1.3.2  Stairs_Thickness 11”       
      Length (ft) 10.29 10.29 
     Width (ft) 10.29 10.29 
     Thickness (in) 11 11 
     Concrete (psi) 3000 3000 
     Concrete flyash % - average 
      Rebar #6 #6 
2  Walls 2.1  Cast In Place         

    
2.1.1 Walls_Foundation 
Trench 3'3"       

      Length (ft) 67 67.00 
      Height (ft) 3.25 3.25 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.2  Walls_Foundation 
Elevator 3'6"       

      Length (ft) 31 31 
      Height (ft) 3.5 3.5 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.3  Walls_Foundation 
South 13'       

      Length (ft) 127 127 
      Height (ft) 13 13 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
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      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.4  Walls_Foundation 
South:2 14'4"       

      Length (ft) 342 342 
      Height (ft) 14.33 14.33 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.5  Walls_Foundation 
West 13'6"       

      Length (ft) 307 307 
      Height (ft) 13.5 13.5 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.6  Walls_Foundation 
West:2 11'       

      Length (ft) 77 77.00 
      Height (ft) 11 11 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.7  Walls_Foundation 
North 10'       

      Length (ft) 28 28 
      Height (ft) 10 10 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
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      Thickness - - 

    
2.1.8  Walls_Foundation 
North:2 6'       

      Length (ft) 28 37.33 
      Height (ft) 6 6 
      Thickness (in) 16 12 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.7  Walls_Foundation 
Southeast Wing 3'6"       

      Length (ft) 212 212 
      Height (ft) 3.5 3.5 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.8  Walls_Foundation 
Trench 1'9"       

      Length (ft) 125 125.00 
      Height (ft) 1.75 1.75 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.1.8  Walls_Basement 
Exterior 3       

      Length (ft) 119 119.00 
      Height (ft) 11.33 11.33 
      Thickness (in) 8 8 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Rebar #4 #5 
    Envelope Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

  
2.2  Concrete 
Block Wall         

    
2.2.1  Walls_Basement 
Exterior 1       
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      Length (ft) 677 677 
      Height (ft) 11.33 11.33 
      Rebar #4 #4 
    Window Opening Number of Windows 38 38 

      
Total Window Area 
(ft2) 785 785 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Door Opening Number of Doors 6 6 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
      Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.2.2  Walls_Basement 
Exterior 2       

      Length (ft) 40 80 
      Height (ft) 11.33 11.33 
      Rebar #4 #4 
    Window Opening Number of Windows 2 2 

      
Total Window Area 
(ft2) 48 48 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
      Category Vapour Barrier Vapour Barrier 
      Material Polyethylene 3 mil Polyethylene 3 mil 
      Thickness - - 

    
2.2.3  Walls_Basement 
Interior 1       

      Length (ft) 535 535 
      Height (ft) 11.33 11.33 
      Rebar #4 #4 
    Door Opening Number of Doors 25 25 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 
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      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 

    
2.2.4  Walls_Basement 
Interior 2       

      Length (ft) 1268 951 
      Height (ft) 11.33 11.33 
      Rebar #4 #4 
    Door Opening Number of Doors 24 24 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.5  Walls_1st: Exterior 1       
      Length (ft) 806 806 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Window Opening Number of Windows 50 50 

      
Total Window Area 
(ft2) 2148 2148 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Door Opening Number of Doors 4 4 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.6  Walls_1st: Exterior 2       
      Length (ft) 38 76 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Window Opening Number of Windows 2 2 

      
Total Window Area 
(ft2) 88 88 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.7  Walls_1st: Interior 1       
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      Length (ft) 418 418 
      Height (ft) 13.02 13.02 
      Rebar #4 #4 
    Door Opening Number of Doors 17 17 
      Door Type - Solid Wood 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.8 Walls_1st: Interior 2       
      Length (ft) 1294 971 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Door Opening Number of Doors 28 28 
      Door Type - Solid Wood 
    Envelope Category Gypsum Board Gypsum Board 

      Material 
Gypsum Regular 

1/2” 
Gypsum Regular 

½" 
      Thickness - - 
    2.2.9 Walls_2nd: Exterior 1       
      Length (ft) 775 775 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Window Opening Number of Windows 60 60 

      
Total Window Area 
(ft2) 2213 2213 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.10  Walls_2nd: Exterior 2       
      Length (ft) 40 80 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Window Opening Number of Windows 2 2 

      
Total Window Area 
(ft2) 86 86 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 
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      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.11  Walls_2nd: Interior 1       
      Length (ft) 543 543 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Door Opening Number of Doors 15 15 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.12 Walls_2nd: Interior 2       
      Length (ft) 1222 917 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Door Opening Number of Doors 26 26 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.13 Walls_3rd: Exterior 1       
      Length (ft) 799 799 
      Height (ft) 21 21 
      Rebar #4 #4 
    Window Opening Number of Windows 33 33 

      
Total Window Area 
(ft2) 988 988 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.14  Walls_3rd: Exterior 2       
      Length (ft) 33 66 
      Height (ft) 21 21 
      Rebar #4 #4 
    Window Opening Number of Windows 2 2 

      
Total Window Area 
(ft2) 84 84 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Envelope Category Cladding Cladding 
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      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.15  Walls_3rd: Interior 1       
      Length (ft) 606 606 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Door Opening Number of Doors 24 24oc 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
    2.2.16 Walls_3rd: Interior 2       
      Length (ft) 1262 946 
      Height (ft) 13.167 13.167 
      Rebar #4 #4 
    Door Opening Number of Doors 22 22 
      Door Type - Solid Wood 
    Envelope Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 

    
2.2.17 Walls_Penthouse: 
Exterior 1       

      Length (ft) 338 338 
      Height (ft) 10.67 10.67 
      Rebar #4 #4 
    Window Opening Number of Windows 10 10 

      
Total Window Area 
(ft2) 187 187 

      Frame Type Wood Frame Wood Frame 
      Glazing Type - None 
    Envelope Category Cladding Cladding 

      Material Stone 
Aggregate (XBM 

6.1) 
      Thickness - - 
     Category Cladding Cladding 

      Material Plaster 
Stucco on porous 

surface 
      Thickness - - 
3  Columns and 
Beams 3.1  Concrete Column and Beam Basement       

    

3.1.1  
Column_Beams_Basement: 
1       

      Number of Beams 27 27 
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      Number of Columns 46 46 

      
Floor to floor height 
(ft) 6.83 6.83 

      Bay sizes (ft) 26.67 26.67 
      Supported span (ft) 13.08 13.08 
      Live load (psf) - 75 

    

3.1.2  
Column_Beams_Basement: 
2       

      Number of Beams 2 2 
      Number of Columns 4 4 

      
Floor to floor height 
(ft) 6.83 6.83 

      Bay sizes (ft) 32.5 32.5 
      Supported span (ft) 16 16 
      Live load (psf) - 75 

    

3.1.3  
Column_Beams_Basement: 
3       

      Number of Beams 2 2 
      Number of Columns 2 2 

      
Floor to floor height 
(ft) 6.83 6.83 

      Bay sizes (ft) 12.17 12.17 
      Supported span (ft) 16 16 
      Live load (psf) - 75 

 
3.2 Concrete Column and Beams 1st/2nd/3rd 
Floors       

    

3.2.1  
Column_Beams_1st/2nd/3rd: 
1       

      Number of Beams 113 113 
      Number of Columns 197 197 

      
Floor to floor height 
(ft) 13.17 13.17 

      Bay sizes (ft) 26.67 26.67 
      Supported span (ft) 13.08 13.08 
      Live load (psf) - 75 

    

3.2.2  
Column_Beams_1st/2nd/3rd: 
2       

      Number of Beams 6 6 
      Number of Columns 12 12 

      
Floor to floor height 
(ft) 13.17 13.17 

      Bay sizes (ft) 32.5 32.5 
      Supported span (ft) 16 16 
      Live load (psf) - 75 

    

3.2.3  
Column_Beams_1st/2nd/3rd: 
3       

      Number of Beams 6 6 
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      Number of Columns 6 6 

      
Floor to floor height 
(ft) 13.17 13.17 

      Bay sizes (ft) 12.17 12.17 
      Supported span (ft) 16 16 
      Live load (psf) - 75 
  3.3 Concrete Column and Beams Roof 

    
3.2.1  Column_Beams_Roof: 
1       

      Number of Beams 40 40 
      Number of Columns 66 66 

      
Floor to floor height 
(ft) 21 21 

      Bay sizes (ft) 26.67 26.67 
      Supported span (ft) 13.08 13.08 
      Live load (psf) - 75 

    
3.2.2  Column_Beams_Roof: 
2       

      Number of Beams 2 2 
      Number of Columns 4 4 

      
Floor to floor height 
(ft) 21 21 

      Bay sizes (ft) 32.5 32.5 
      Supported span (ft) 16 16 
      Live load (psf) - 75 

    
3.2.3  Column_Beams_Roof: 
3       

      Number of Beams 2 2 
      Number of Columns 2 2 

      
Floor to floor height 
(ft) 21 21 

      Bay sizes (ft) 12.17 12.17 
      Supported span (ft) 16 16 
      Live load (psf) - 75 
  3.4 Concrete Column and Beams Penthouse 

    

3.4.1  
Column_Beams_Penthouse: 
1       

      Number of Beams 4 4 
      Number of Columns 6 6 

      
Floor to floor height 
(ft) 10.67 10.67 

      Bay sizes (ft) 12.17 12.17 
      Supported span (ft) 15.83 15.3 
      Live load (psf) - 75 
  
4  Floors 4.2  Concrete Suspended Slab 6”       

   
4.1.1 
Floors_Basement/1st/2nd/3rd       

     Floor Width (ft) 4618.9 4618.9 
      Span (ft) 13.08 13.08 
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      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Life load (psf) - 75 
  4.2  Concrete Suspended Slab 10”       

   4.2.1 Floors_1st/2nd       
     Floor Width (ft) 123.1 123.1 
      Span (ft) 16 16 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Life load (psf) - 75 
            

5  Roof 
5.1  Concrete 
Suspended Slab          

   5.1.1  Roof       
      Roof Width (ft) 1482.9 1482.9 
      Span (ft) 13.08 13.08 
      Concrete (psi) 3000 3000 
      Concrete flyash % - average 
      Life load (psf) - 75 

    

Envelope Category 4ply Built up 
Asphalt  

Roof System – 
inverted 

4ply Built up 
Asphalt  

Roof System – 
inverted 

      Material 
 Rockwool glass 

felt 
 Rockwool glass 

felt 
      Thickness(inches) - 8 
      Category Vapour Barrier Vapour Barrier 
      Material - Polyethylene 3 mil 
          
6 Extra Basic 
Materials 

6.1 Stone 
Cladding         

   6.1.1  XBM_Stone Ballast       
     Weight (lbs) 2 706 734.2 999 999.01 
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Assembly Group Assembly Type Assembly Name Specific Assumptions 

1  Foundation  The Impact Estimator, SOG inputs are limited to being either a 4” or 8” thickness.  Since the actual SOG thicknesses 
for the Chemistry building were not exactly 4” or 8” thick, the areas measured in OnScreen required calculations to 
adjust the areas to accommodate this limitation. 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”, their widths were 
increased accordingly to maintain the same volume of footing while accommodating this limitation.  Lastly, the 
concrete stairs were modelled as footings (ie. Stairs_Concrete_TotalLength).  

  
1.1  Concrete Slab-on-
Grade 

  
  

    

1.1.1 SOG_Basement 
The area of this slab had to be adjusted so that the 
thickness fit into the 4" 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 Area) x (Actual Slab 
Thickness))/(4”/12) ] 
 
  = sqrt[ (17802 x (6”/12))/(4”/12) ] 
 
  = 108.94 ft 
 
Assume 3 mil polyethylene vapour barrier 
 
Assume concrete 3000 psi 

  1.2  Concrete Footing     
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1.2.1  Footing_Thickness 2' 

The area of this footing slab was adjusted to accommodate 
the Impact Estimator limitation of footing thicknesses to be 
under 19.7”.  The thicknesses were set at 19” and the 
following calculation was done in order to determine 
appropriate Length and Width (in feet) inputs for this slab; 
 
  = sqrt[((Measured Footing Slab Area) x (Actual Slab 
Thickness))/(4”/12) ] 
 
  = sqrt[ (510 x (24”/12))/(19”/12) ] 
 
= 25.38 ft 
 
Assume no vapour barrier 
 
Assume concrete 4000 psi 

    

1.2.2  Footing_Thickness 2'6” 

The area of this footing slab was adjusted to accommodate 
the Impact Estimator limitation of footing thicknesses to be 
under 19.7”.  The thicknesses were set at 19” and the 
following calculation was done in order to determine 
appropriate Length and Width (in feet) inputs for this slab; 
 
  = sqrt[((Measured Footing Slab Area) x (Actual Slab 
Thickness))/(4”/12) ] 
 
  = sqrt[ (2057 x (30”/12))/(19”/12) ] 
 
= 56.99 ft 
 
Assume no vapour barrier 
 
Assume concrete 4000 psi 

    

1.2.3  Footing_Thickness 3' 

The area of this footing slab was adjusted to accommodate 
the Impact Estimator limitation of footing thicknesses to be 
under 19.7”.  The thicknesses were set at 19” and the 
following calculation was done in order to determine 
appropriate Length and Width (in feet) inputs for this slab; 
 
  = sqrt[((Measured Footing Slab Area) x (Actual Slab 
Thickness))/(4”/12) ] 
 
  = sqrt[ (127 x (36”/12))/(19”/12) ] 
 
= 15.51 ft 
 
Assume no vapour barrier 
 
Assume concrete 4000 psi 
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1.2.4  Footing_Thickness 3'6” 

The area of this footing slab was adjusted to accommodate 
the Impact Estimator limitation of footing thicknesses to be 
under 19.7”.  The thicknesses were set at 19” and the 
following calculation was done in order to determine 
appropriate Length and Width (in feet) inputs for this slab; 
 
  = sqrt[((Measured Footing Slab Area) x (Actual Slab 
Thickness))/(4”/12) ] 
 
  = sqrt[ (527 x (42”/12))/(19”/12) ] 
 
= 34.13 ft 
 
Assume no vapour barrier 
 
Assume concrete 4000 psi 

  1.3 Concrete Stairs 

    

1.3.1  Stairs_Thickness 7” 

The thickness of the stairs was estimated to be 7 inches 
based on the cross-section structural drawings. The 
following calculation was done in order to determine 
appropriate Length and Width (in feet) inputs for this slab; 
 
  = sqrt[((Measured Concrete Stair Volume) / (Slab 
Thickness/12) ] 
 
  = sqrt[ 917 /(7”/12) ] 
 
= 39.65 ft 
 
Assume concrete 3000 psi 

    

1.3.2  Stairs_Thickness 11” 

The thickness of the stairs was estimated to be 11 inches 
based on the cross-section structural drawings. The 
following calculation was done in order to determine 
appropriate Length and Width (in feet) inputs for this slab; 
 
  = sqrt[((Measured Concrete Stair Volume) / (Slab 
Thickness/12) ] 
 
  = sqrt[ 97 /(11”/12) ] 
 
= 10.29 ft 
 
Assume concrete 3000 psi 

2  Walls       
  2.1  Cast In Place     
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2.1.1  Wall_Foundation 
Trench 3'3" 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.2   Walls_Foundation 
Elevator 3'6" 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.3   Walls_Foundation 
South 13' 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.4   Walls_Foundation 
South:2 14'4" 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.5    Walls_Foundation 
West 13'6" 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.6   Walls_Foundation 
West:2 11' 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.7   Walls_Foundation 
North 10' 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.8   Walls_Foundation 
North:2 6' 

This wall was increased by a factor in order to fit the 12” 
thickness limitation of the Impact Estimator.  This was 
done by increasing the length of the wall using the 
following equation; 
 
= (Measured Length) * [(Cited Thickness)/12”] 
 
= (28'') * [(16”)/12”] 
 
= 37.33 feet 
 
Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.5    Walls_Foundation 
Southeast Wing 3'6" 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 
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2.1.6   Walls_Foundation 
Trench 1'9" 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 

    

2.1.6   Walls_Basement 
Exterior 3 

Assume concrete 3000 psi 
 
Assume 3 mil polyethylene vapour barrier 
 
Assume rebar #4 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

  
2.2  Concrete Block 
Wall 

  
  

    

2.2.1 Walls_Basement 
Exterior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Assume solid wood doors 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume 3 mil polyethylene vapour barrier 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.2  Walls_Basement 
Exterior 2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. Since the wall width is 16” use 
twice the length of block wall; 
 
= (Wall length(ft)) * (Width/8”) 
 
=(40) * (16/8) 
 
= 80 ft 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume 3 mil polyethylene vapour barrier 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.3  Walls_Basement 
Interior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.4 Walls_Basement Interior 
2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”.  Since the width of the wall is not 
8” the following calculation was done in order to determine 
appropriate Length (in feet) inputs the wall; 
 
 
= (Wall length(ft)) * (Width/8”) 
 
=(1268) * (6/8) 
 
= 951 ft 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.5  Walls_1st: Exterior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Assume solid wood doors 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.6  Walls_1st: Exterior 2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. Since the wall width is 16” use 
twice the length of block wall; 
 
= (Wall length(ft)) * (Width/8”) 
 
=(38) * (16/8) 
 
= 76 ft 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.7  Walls_1st: Interior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.8 Walls_1st: Interior 2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”.  Since the width of the wall is not 
8” the following calculation was done in order to determine 
appropriate Length (in feet) inputs the wall; 
 
 
= (Wall length(ft)) * (Width/8”) 
 
=(1294) * (6/8) 
 
= 971 ft 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.9 Walls_2nd: Exterior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.10 Walls_2nd: Exterior 2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. Since the wall width is 16” use 
twice the length of block wall; 
 
= (Wall length(ft)) * (Width/8”) 
 
=(40) * (16/8) 
 
= 80 ft 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.11  Walls_2nd: Interior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.12 Walls_2nd: Interior 2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”.  Since the width of the wall is not 
8” the following calculation was done in order to determine 
appropriate Length (in feet) inputs the wall; 
 
 
= (Wall length(ft)) * (Width/8”) 
 
=(1222) * (6/8) 
 
= 917 ft 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.13 Walls_3rd: Exterior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Wall Height: Slab top to slab bottom + 7'8” for attic walls 
and decorative on the perimeter of the roof. 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.14  Walls_3rd: Exterior 2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. Since the wall width is 16” use 
twice the length of block wall; 
 
= (Wall length(ft)) * (Width/8”) 
 
=(33) * (16/8) 
 
= 66 ft 
 
Wall Height: Slab top to slab bottom + 7'8” for attic walls 
and decorative on the perimeter of the roof. 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.15  Walls_3rd: Interior 1 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 
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2.2.16 Walls_3rd: Interior 2 

Assume concrete block for brick walls. The standard width 
of a concrete block is 8”.  Since the width of the wall is not 
8” the following calculation was done in order to determine 
appropriate Length (in feet) inputs the wall; 
 
 
= (Wall length(ft)) * (Width/8”) 
 
=(1262) * (6/8) 
 
= 946 ft 
 
Assume rebar #4 
 
Assume solid wood doors 
 
Assume no interior windows since not specified on plans 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

    

2.2.17 Walls_Penthouse: 
Exterior 1 Assume concrete block for brick walls. The standard width 

of a concrete block is 8”. This corresponds to the 
measured wall width. 
 
Assume rebar #4 
 
Assume solid wood, fixed,  windows with no glazing 
 
Stone cladding will be added as aggregate in the Extra 
Basic Materials section 6.1 
 
Assume plaster on interior walls. Use stucco on porous 
surface as surrogate 

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. Since the live 
loading was not located within the provided building information, a live load of 75psf on all four floors and the 
basement level were assumed.   

  3.1  Concrete Column and Beams Basement   

    

3.1.1  
Column_Beams_Basement: 1 Assume live loading to be 75 psf 

 
Some beams that are slightly larger and smaller where 
incorporated into this count 

    
3.1.2  
Column_Beams_Basement: 2 Assume live loading to be 75 psf 

    
3.1.3  
Column_Beams_Basement: 3 Assume live loading to be 75 psf 

  3.2 Concrete Column and Beams 1st/2nd/3rd Floors 
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3.2.1  
Column_Beams_1st/2nd/3rd: 
1 

Assume live loading to be 75 psf 
 
Some beams that are slightly larger and smaller where 
incorporated into this count 

    

3.2.2  
Column_Beams_1st/2nd/3rd: 
2 Assume live loading to be 75 psf 

    

3.2.3  
Column_Beams_1st/2nd/3rd: 
2 Assume live loading to be 75 psf 

  3.3 Concrete Column and Beams Roof 

    

3.3.1  Column_Beams_Roof: 
1 Assume live loading to be 75 psf 

 
Some beams that are slightly larger and smaller where 
incorporated into this count 

    
3.3.2  Column_Beams_Roof: 
2 Assume live loading to be 75 psf 

    
3.3.3  Column_Beams_Roof: 
3 Assume live loading to be 75 psf 

  3.4 Concrete Column and Beams Penthouse 

    

3.4.1  
Column_Beams_Penthouse: 
1 Assume live loading to be 75 psf 

4  Floors 

The Impact Estimator calculated the thickness of the material based on floor width, span, concrete strength, concrete 
flyash content and live load.  The only assumptions that had to be made in this assembly group were setting the live 
load to 75psf, as well as setting the concrete strength 3,000 and fly ash to average. 

  4.1 Concrete Suspended Slab 6” 

    

4.1.1 
Floors_Basement/1st/2nd/3rd 

To enter the area of the floors in to the Impact Estimator 
the width and span need to be designated. The following 
calculation was done to determine the total width (in feet) 
for all floors from the measured area. The smaller range of 
the span size, 13.08 ft, was used in the calculation: 
 
= (Sum of all floor areas) / (Span size) 
 
=(60415) / (13.08) 
 
=4618.9 ft 
 
Assume concrete 3000 psi 
 
Assume live loading to be 75 psf 
 
Assume average fly ash 
 
Assume no envelope 

  4.2 Concrete Suspended Slab 10” 
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4.2.1 Floors_1st/2nd 

To enter the area of the floors in to the Impact Estimator 
the width and span need to be designated. The following 
calculation was done to determine the total width (in feet) 
for all floors from the measured area. The larger range of 
the span size, 16 ft, was used in the calculation to get a 
thicker slab that more closely represents the 10” thickness: 
 
= (Sum of all floor areas) / (Span size) 
 
=(1969) / (16) 
 
=123.1 ft 
 
Assume concrete 3000 psi 
 
Assume live loading to be 75 psf 
 
Assume average fly ash 
 
Assume no envelope 

5  Roof The live load was assumed to be 75 psf and the concrete strength was set to3000psi. 

  
5.1  Concrete 
Suspended Slab  

  
  

   

5.1.1  Roof 

To enter the area of the roof in to the Impact Estimator the 
width and span need to be designated. The following 
calculation was done to determine the total width (in feet) 
for all roofs from the measured area. The smaller range of 
the span size, 13.08 ft, was used in the calculation: 
 
= (Sum of all floor areas) / (Span size) 
 
=(19396) / (13.08) 
 
=1482.9 ft 
 
Assume 4 ply Built up Asphalt Roof System – inverted, 
with Rockwool glass felt at a thickness of 8”. 
 
Assume 3 mil polyethylene vapour barrier 

6 Extra Basic 
Materials 

To model the stone cladding on all the exterior wall, ballast, or stone aggregate, will be used as a surrogate The 
surface area of each exterior will be multiplied by the 
 thickness and then multiplied by the density to determine the mass of stone required. 

  6.1 Stone Cladding     
    6.1.1  XBM_Stone Ballast   
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  Assume that ballast is an appropriate approximation of 
exterior stone cladding. 
 
Assume density of stone to be 2515 (kg/m^3) * 0.0624 = 
156.9 (lbs/ft^3) 
*http://www.simetric.co.uk/si_materials.htm 
 
Total weight calculations: 
 
=( Exterior Surface Area(ft^2)) * ( Cladding Thickness(ft)) * 
(Density(lbs/ft^3)) 
 
=( 51754) * (4”/12) * (156.9) 
 
=2 706 734.2 lbs 
 
Impact Estimator only allows ballast material only to be up 
to 6 digits so 902244.7 was add separately in the 
estimator, then the summary measures were multiplied by 
3 and added to the original summary table. 
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