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Houses That Work - Module 2  about 

Welcome



Module Two

ÅCreating building enclosures that work for healthy, safe durable, efficient 
and sustainable homes.

ÅFoundation systems

ÅAbove grade wall systems

ÅWindows

ÅRoof and attic systems



NOW THAT WE KNOW THE BUILDING SCIENCE BASICS....

We can begin to create walls, roofs and 
foundation systems that work



Managing the elements

First we need to protect 
our building system from 

water



From the Ground Up

ÅManage water
ÅManage thermal

ÅManage air

Graphics from EEBA Water Management Guide



When below grade....

ÅRemember the rules:

ÅMoisture is present 

ÅInsects are close by

ÅSoil gas can enter

ÅSurfaces can be cool

ÅConcrete wicks water

ÅFoundations can be very challenging



Basements: Are they meant 
to be lived in?

KEY NOTE: IN COLD 
/[La!¢9{ΧΦ

ÅBelow Grade Walls 
primarily DRY TO The 
INSIDE

ÅAbove Grade Walls  
primarily DRY TO The 
OUTSIDE



Basements: The Design 
Priorities In New Homes

1. Liquid water-Rain or 
ground water

2. Soil dampness-Wet 
and Humid (Water 
vapourdiffusion)

3. Construction moisture

4. Air leakage(and soil 
gas)

5. Cool surfaces (and 
surface condensation 
control)

6. Space Conditioning: 
Humidity (and temp) 
control



Liquid water-Rain or 
ground water

ÅDrain the rain

ÅDrain the ground water

ÅDrain EVERYTHING

ÅDuring construction -
Keep water away from 
foundations

Image courtesy of 
Building Science Corp -
2006



.Ŝƭƻǿ ƎǊŀŘŜΥ IŜŀǘ ƭƻǎǎΧLǘǎ ǿŜƛǊŘ Řƻǿƴ ǘƘŜǊŜΦ

ÅThe ground is a heat 
sink

Å
Predominant heat loss is 
at edge of slab OR at 
slab /foundation/footing 
interface

Heat loss below grade is 
a function of:

Á Depth of the 
foundation

Á Presence of water



Below grade: Heat loss

ÅGround temperatures 
όоΩҌύ ŀǊŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ п-
5 months behind above 
grade temperature 
conditions e.g. May/June 
ςfoundation walls the 
coldest.



Drain the Building

Graphics from EEBA Water Management Guide



Full basement Crawl spaces Slab on Grade



It starts with proper grading & drainage

ω5% -сέ ƻǾŜǊ млΩ

ω!ǘ ƭŜŀǎǘ пΩ ǘƻ сΩ ŀǿŀȅ



Landscape too close to the foundation



Capillary break applied between 
footing and foundation wall

ÅRequired whenever one porous 
component meets another

ÅFooting/slab to foundation wall 

ÅFoundation wall to framing 

ÅUnder slabs-on grade

Footing to foundation connection







Liquid Water  How 
does it get in?

ÅHydrostatic Pressure -
liquid leaks through 
HOLES

ÅCapillarity ςάǎǇƻƴƎŜέ 
action ; concrete 
sucking up water 
through surface 
tension. 

Air gap drainage membrane

Hole Pressure 
Difference

Water
Leak!

The LEAK equation



Drainage is very helpful



Membrane under-slab



Foundation Insulation is Cost Effective



Insulated inside the wallExternally InsulatedInternally Insulated

Foundation type, climate and soil conditions all affect performance



Exterior Insulation 
is the best option



Basement Slab 
Insulation



Interior insulation is 
possible

±Foam based solutions 

are best



Air leakage(and 
soil gas)

Building Science Rule: Air OUT = 
Air IN

ÅLeaky house = cold, drafty 
basement

ÅLeaky House = humid 
basement(humid soil and 
water vapor)

ÅLeaky house = soil gas 
concerns.



Insulated Concrete Forms

ÅAllows for controlled drying 
towards the interior 

ÅInsulation and foundations in one 
system

ÅInterior finished can be directly 
applied

ÅRemember the capillary break







ICF versus conventional





What do you do with an existing basement floor?



Membrane over slab



WHY BASMENT MATERIALS & FURNISHINGS 
D9¢ ά5!atέ !b5 {a9[[

The 4thάǇƘŀǎŜ ƻŦ ǿŀǘŜǊέΥ !ŘǎƻǊōŜŘ



Below grade insulation options: EXTERIOR CONTINUOUS INSULATION

9·¢9wLhw ƛƴǎǳƭŀǘƛƻƴ ƛǎ ǘƘŜ άƛŘŜŀƭέ ǎƻƭǳǘƛƻƴ

ÅThermal Control/Limits thermal bridging

ÅCan act as drainage and hydrostatic control(see 
manufspecifications)

ÅCan act as a Air Barrier (see manuf
specifications) 

ÅCan act as a vapor control/ throttle, mitigating 
rate of inward vapor drive.

ÅLimits freeze-thaw cycle damage to concrete 
pore structure and durability. 

ÅWarms first condensing surface ςcondensation 
control

ÅCan act as part of Radon barrier when 
continuous with under slab(see manuf
specifications)

Remember : 

ÅEdge of slab thermal break



Space Conditioning: Humidity (and 
temp) control in basement

Proper Load Calculations (Man J) 

Right Size Equipment selection-Air 
conditoonong NOT too big-Just right to enable 
DEHUMIDIFICATION. (Man S)

Consider 2 stage OR Modulating AC to enable 
optimal humidity control (latent load)

Sealing of supply side duct work AND RETURN 
DUCTS in basement, Leaky duct work can turn the 
basements into a :meat lockerò in the spring/summer. 
(Man D)

Consider ERV in lieu of HRV for better 
removal of humidity in during AC , spring and 
summer use.



The 4thάǇƘŀǎŜ ƻŦ ǿŀǘŜǊέΥ !ŘǎƻǊōŜŘ
Every below grade space in N. America needs auxiliary 

dehumidification

Every BELOW GRADE space needs one

VERY Important FOR FIRST 5+YEARS of new home 
occupation as basement concrete releases un-bund 
water during curing process.

Give as a ñgiftò to owner

Cost to run for a year: $75 -$100

DRY basement = better smelling basment

Space Conditioning: Humidity (and temp) control

NOTE: Some basements/crawl spaces will ALWAYS need dehumidification e.g. lack of 
capillary breaks, high/active water levels under slab , poor drainage conditions, etc



[ŜǘΩǎ ƳƻǾŜ ǳǇ ŀƴŘ ƭƻƻƪ ŀǘ ŀōƻǾŜ ƎǊŀŘŜ ǿŀƭƭǎ



A wall system needs to perform

ÅProvide strength & rigidity
ÅBe durable
ÅControl light & solar gain 
ÅControl noise
ÅControl rain penetration
ÅControl air flow 
ÅControl heat flow
ÅControl water & vapor flow 



Flashing & Gutters must effectively redirect water



The interface between walls & roofs



Concentrate on the path of flow...



Kick-out Flashing - Simple and effective



Flashing must be integrated with the drainage plane



Drain the Assembly

Drainage?



Drainage is pretty simple





Venting our Cladding



Air Flow assists drying

Create intentional airflow
When using brick 

& stone & siding in:
Humid summer climates

Rainy climates
Wood sheathing applications

© Building Science Press. Reprinted with permission.











Create an intentional gap 
between trim and flashing



Its all about the details



Inadequate pan flashing


