
Buttoning up after the 

Flood 

Oct, 3 2011 



Concerns 

• Structural 

• Snow 

• Frost 

heave 



Control Humidity 

• Ventilate and Dry to prevent mold growth 

• Condensation 



Footing 

Source: http://oikos.com/esb/43/foundations.html#anchor286023 



Frost lenses 

Source: http://en.wikipedia.org/wiki/File:Freezing_air_ice_lens_formation.jpg 



Frost lenses 
Needs 

• Moisture 

• Freezing 

• Right soil 

Normal 

Frost line 

Frost line 



Frost Heave 

Frost line 

Modified image accessed from: http://www.oldhouseweb.com/how-to-advice/masonry-foundations-and-piers.shtml 



Typical Footing 

Ground ~ 45° F 
Source: http://oikos.com/esb/43/foundations.html#anchor286023 



Preventing Frost Heave 

• Insulate and heat 

• Outside or inside? 



Concerns  

• Condensation 

– cold and wet 





• Building Envelope 

consists of: 

– Ceilings 

– Walls 

• Above grade 

• Below grade 

• Mass walls 

– Fenestration 

– Floors 

– Slab 

– Crawl space 

 

Building Envelope Specific Requirements 



• Building Envelope 

consists of: 

– Ceilings 

– Walls 

• Above grade 

• Below grade 

• Mass walls 

– Fenestration 

– Floors 

– Slab 

– Crawl space 

 

Building Envelope Specific Requirements 

Heat  



Snow as insulation 



Insulation 



Vapor Retarder 

• 6 mil poly 

• Slows 

moisture 

• Reduce mold 

growth 

• Warm Side!!!! 





















Heating 

• 35-40° F 

• Moisture – burning a 

fuel 

– Ventilate 

– ½ gallon of water for 

each gallon of fuel 

• Electric heat 



Safety!!!!!!!! 

• Fire hazards 

• Carbon monoxide 

• Moisture 



Heat loss calculator - 70°F 

• Electric heat – very rough 10 watts / square foot 

– 1000sf2  X 10 watts = 10,000 watts 

– 1500 watt heater = ~7 heaters 

 

 

• Local contractors – utility company 

 

 



Modified image accessed from: http://www.oldhouseweb.com/how-to-advice/masonry-foundations-and-piers.shtml 

3 watts per 

square foot 

1500sf2 x 3 watts = 4500watts 

 

40°F 



Modified image accessed from: http://www.oldhouseweb.com/how-to-advice/masonry-foundations-and-piers.shtml 

R-19 

3 watts per 

square foot 

1500sf2 x 3 watts = 4500watts 

 

40°F 
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R-19 

3 watts per 

square foot 

1500sf2 x 3 watts = 4500watts 

 

4500/1500= 3 heaters  
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R-19 

3 watts per 

square foot 

1500sf2 x 3 watts = 4500watts 

 

4500/1500= 3 heaters  

$11/day 



Fuel Cost Comparison 

www.NDSU.edu/energy 



Winterize 

• Water 

– Turn off 

• Traps 

 

 



Winterize 



Questions 

 

Carl Pedersen 

Carl.pedersen@ndsu.edu 

(701) 231-5833 



• 73% of U.S electricity* 

• 40% total energy* 

• Last a long time 

• Do it right now 

Source: (DOE) U.S. Department of Energy. 2008. 2008 Buildings Energy Data Book. Washington, D. C. U.S. Department of Energy, Energy 

Efficiency and Renewable Energy. Accessed 4-7-2011 at http://buildingsdatabook.eren.doe.gov/ 

Rebuild Right!! 

http://buildingsdatabook.eren.doe.gov/


Moisture Movement 

• More to less 

• Indoor – 40-60% 

• Wet soil 100% 

• Building 

materials 

–Concrete 

–Wood 

 

100% 



International Energy Codes 

Varies by Jurisdiction 













• Air infiltration  

– Attic moisture 

problems 

 

Photos copyright Roger Hankey 2007, www.hankeyandbrown.com .Used with permission 

http://www.hankeyandbrown.com/










Above Grade Walls 



Wood-Frame Walls 

R-19 – State Code 



R-19 – State Code 

Wood-Frame Walls 



Wood Walls 

• R-19 2”x6” wall  
 



Above grade walls 

• R-13 with 2”x4” 

wall 



Source: Habitat Congress Building America Very Cold Climate Case Study 



Vapor Retarder 

• 6 mil poly 

• Slows 

moisture 

• Reduce mold 

growth 



Foundation Insulation 







Basement water test 

http://hostedmedia.reimanpub.com/TFH/Step-By-Step/FH09APR_WETBAS_03.JPG










Foundation Insulation 

• Interior Insulation 

Recommendations 

– Must be able to dry to interior if it 

gets wet 

– Must prevent interior air from 

reaching foundation wall 

– Material in contact with foundation 

wall must be moisture tolerant.  





Exterior 

Foundation 

Insulation 



Interior 

Foundation 

Insulation- Rigid 

Insulation 



Interior 

Foundation 

Insulation – 

Rigid Insulation 

with fiberglass 



Interior 

Foundation 

Insulation – 

Spray Foam 



–R-10 (typically 2 inches)  

–extend downward from top of slab a minimum 4 

feet 

–Insulation can be vertical or extend horizontally 

under the slab or out from the building  

–Insulation extending outward must be under 10 

inches of soil or pavement 

• An additional R-5 is required for heated slabs 

 

Slab Edge Insulation 
Flashing 

Protection 

Board 

Rigid 

Insulation 

Rigid 

Insulation 

Slab 

Rigid 

Insulation 

Slab 





Areas for Air Leakage 

(Infiltration) 

• Windows and doors 

• Sill plates 

• Floors and exterior 
wall panels 

• Plumbing 

• Electrical 

• Service access doors 
or hatches 

• Recessed light 
fixtures 

• Rim joist junction 



• Building thermal 

envelope 

– Durably sealed 

• Caulked 

• Gasketed 

• Weather-stripped 

• Air barrier 

material 

• Suitable film or 

solid material 

Air Leakage Control 



Heating Systems 



• Unconditioned space includes unheated basement, 
vented crawlspace, or outdoor air 

 

 

 

 
• Insulation must maintain permanent 

contact with underside of subfloor 

Floors over Unconditioned Space N1102.2.6 

* Exception: 

   Climate Zones 4c-8 

   R-19 permitted if cavity completely filled 







www.NDSU.edu/energy 





www.ag.ndsu.edu/flood 
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Questions? 

Carl Pedersen 

www.ndsu.edu/energy 

www.ag.ndsu.edu/flood 

Carl.pedersen@ndsu.edu 

(701) 231-5833 


