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Expansion of Conditioned Space
+ Conditioned space boundaries moving towards
exterior surfaces of building
- Garage isolated from house by air barrier/pressure boundary
+ Garage ventilated and conditioned independently of rest of
conditioned spaces
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No Insulation
Poor groundwater control
Damp musty basements
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Moisture: Old
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Figure I. Well- dramed basement wall.
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How does my basement get wet?

* Let me count the ways
— Construction moisture
— Groundwater
— Air leakage condensation

1. Exterior
Environment
Moisture
Sources

i
|

5. Sub-surface Moisture
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1 Precipiagioy,

2. Rainwater shedding

4. Water vapor
3. Surface water Run-off

Solutions:
Minimize Rain loads
Provide Good Shedding
Provide Good Drainage
Provide Capillary Breaks
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1. Controlling Exterior Moisture Sources

* Same approach as above-grade rain control
— Deflection
* Overhangs, slopes, gutters
— Drainage/Exclusion/Storage
* Three strategies for the enclosure
— Drying
* Remove built-in incidental moisture
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Surface Drainage

* First step
— Common problem
* Overhang
* Gutters
* Downspouts
* Sloped grade
* Perimeter drain
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Damproofing !

e Capillary break = drainage plane, but needs gap
® vapour barrier?

*NOT waterproofing

OFF 1 o T, G A 3 g s N o o 3L Waterproofing resists standing head of water
AN, TR B X L 8 ‘
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Air gap mg . = A —
o TPt i {&g Glassfiber
* provide drainage gap - W, L, i M —
* actas vapor barrier bk ; ‘ &

Drainage Gap

”
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2. Built-in Moisture

1. Built-in Moisture (from water in
concrete, mortar, wood, etc.)

2. Construction moisture
accumulated during
construction (ice, snow, rain,
etc.)

*Minimize by:
* Delay finishing internally
* Reduce water in concrete

L&2.
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3. Interior Moisture Sources

Insulation Location Choices

2. Localized Flooding 2.
1
N
R . . . . .
[ ¢ Builders like to insulate the interior
H
1. Control interior vapor levels by:

1. Water Vapor in contact with « winter ventilation

cold surfaces: air movement, [

and diffusion ~——, * summer dehumidification

1. Avoid contact with cold surfaces
* keep surfaces warm
 stop water vapor moving

2. Control flooding

o floor drains

o disaster pans at appliances

2. Localized Flooding (abnormal -
Water & Vapor)

Y ¥ Insulated is  Basement Insulated Both
Basement Basement the Migdle Extersally and Internally
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Structure of house on 4—
foundation must be

shifted outward to com- <
pensate for thickness

of exterior insulation <

Protection layer/system
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T

ement in a Bag — “The Diapér
 Tolerable north of Arctic Circle
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Research basements: Chicago (DOE) and Waterloo (CMHC)

Air & Vapor Wetting Sources

Diffusion of Air Leakage of Interior / Capillary Wicking of Soil
Construction Moisture Exterior Air Moisture

No Drainage = problem
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Building Science

Concrele siab
— Polyethylene
Vapor barmer
— Granular

ainage
pad (no fines)

Capillary break on ————»|
exterior foundation wall

Capillary break under
( slab
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Sealant, adhesive or gasket

Ground slopes away—
from wall at 5%
(61in. per 10 ft.)

Building Science 2008

Rigid insulation
Airspace ——————————»

Fiberglass batt insulation ~ Furring:
Sealant Oraining housewrap

Sealant, adhesive or gasket

Sill gasket
‘Sealant, adhesive or gasket —g

Above grade finish

—— Concrete foundation wall

Unfaced extruded or A

expanded polystyrene rigid G'W'; slopes:
insulation (semi-permeable  2%3%
with taped o sealed joints)

Gypsum board thermal  backil
ban

rigid insulation is not rated i
for exposed application  backfillor

gap membr

colllose or spray-applied foam

Gypsum board with permeable
(latex) paint

Unfaced cavity insulation,
cellulose or spray-applied foam

il gasket

Flashing

{———— Concrete foundation wall

——— Gypsum board over

furring strips

—— Sealant Rigid insulation

Gypsum board held up from ' DaMPProofing,
slab

A Concrete slab bl
(no. IHT“
Granular
capillary break
and drainage |
pad (no fines) |
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Sealant over bond
break material

Rigid insulation
Concrete slab
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* Add layer
of:

— foam or
— spray foam

To allow inward drying
o prefer about 1 perm

Building Science 2008 Foundations and Baser]

Foundations and Basements
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Wood siding——

2" EPS rigid insulation
(30l joints with mastic
of adnesive)

Arspace

2" EPS rigid insulation

V" 0SB

Sealant, adhesive or gasket
s aw

from wal at 5%

(Bin.per 101)

< Damp spray cellulose or
netied blown fibe

3 Polysthylane vapor ditusion|
tarder

ke Gypsum board latex paint

Sealant, adhesive or gasket

- Wiood tiler (draftstop)
‘Seaiant, adhesive or gaske|
Sl gasiot

Wiood frame wall
Gypsum board with sermi-
porma:

[ Treated wood botiom plate
| /Sealant, adhesive or gasket|
Seatant or gasket under
botiom plate
Concrete siab
Z EPS rigid
insulation

Rigid insulation

Sill gasket —————————————

Concrete stem wall

Concrete footing
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Spray foam base

— . * Open cell
— Climate specific

Capilary break
Spray foam

¢ Closed cell

- 114" steel stud assembly
- Concrete foundation wall

'+ Gypsum board

/i~ Bond break
~— Sill seal thermal break and
| capillary break

;- Concrete siab

Building Science 2
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 Retrofit wall =~ |

& slab

* Solves
damp &
cold basemer
summer & |
winter

www.BuildingScience.com
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XPS or foil-faced polyisocyanurate

Existing concrele wall

— 2 XPS rigd foam insulstion
(unfaced) tape ol joints - adhere
10 foundation wal
2x3 24" 0.c. wood stud wal attached to
ficor and fioor joists

172" gypsum wall board; hold up feom floor
172" minimum

Capiliary break

1" Enka drain (entire slab perimeter)
Removelreplace with new 187 of existing
concrete slab for reconstruction purposes

(2) karyers 1/2° plywood - mechancially
fasten first layer fo slab; secon layer glued|
screwed to fest layer

~ 1" XPS rigid foam insulation (unfaced)
tape all jonts

1/2° Enka drain (entre slab)

Existing concrete siab

4" perforated drain tle placed in free
draining stone trench lined with geo
teadle fabric

Insulated Concrete Forms (ICF)

* If you afford it, use them —
— cap break,
—insulation,

— vapor retarder,
— above grade

Building Science 2008

Thermomass
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Energy Loss [GJ]

50 4
45
40
35 +
30 +
25
20 +
15
10 +

www.BuildingScience.com

Basement Heat Loss

Comparisons of Different Full Height Interior Basement Insulations

Base Case RS R10 R15 R20 R25 R30

Annual Energy Loss w—Heating Season Energy Loss wwPeak Heat Loss (kW]
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Peak Heat Loss [kW]

Wood stud wall & Exterior finish

i

Subfioor P
o Tar paper as bond break
Sealant

Concrete porch

Treated mudsill

Foundation wall
4" stone pad (no fines)
Undisturbed/compacted
earth

Building Science

1" EPS

Permeable (perforated
vinyl fiberglass blanket
insulation
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Slabs Slab heat loss
Comparison of Different Under Slab Insulation Strategies
* Slabs can loose significant energy 165
— Currently the only uninsulated part of many % 16
buildings PE- 155
* Keep warm (comfort & condensation) -é :5 ' =
* Control wicking and diffusion 13_-. 1; M
* Make softer § 135
* Consider floods R 5 s e =
Insulate Perimeter 1.0m Insulate Perimeter 0.6m wInsulate Entire Slab

»n

0SB over heavy poly dimple sheet
vapor barrier and some insulation
Air seal joints/edge

Beware Joints

14



Retrofit Slab, drainage and sump before wall insulated
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