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Adventures In Building Science



Wood is Good...It Grows on Trees...
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Carbon + Water + Sunlight = Wood
(photosynthesis)
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Wood Is The Ultimate Building Material

When We Are Done It Turns Back To Carbon
and Water and Releases The Energy
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Plants Do A Better Job Of Converting Solar
Energy Than Rocks
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Wood Is A Battery For Energy From The Sun
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Wood Is Fabulous Carbon Sequestration
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Some Physics....
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2nd Law of Thermodynamics
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Heat Flow Is From Warm To Cold
Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Air Flow Is From A Higher Pressure to a
Lower Pressure

Gravity Acts Down
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient — Thermal Diffusion
Concentration Gradient — Molecular Diffusion
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Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Thermal Gradient — Thermal Diffusion
Concentration Gradient — Molecular Diffusion

Vapor Diffusion
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Thermodynamic Potential
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The Effect of Climate
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Map of DOE’s Propused Climate Zones

Moist (A)

Warm-Humid
Below White Line

Al of Alaska in Zone 7
except for the following
Boroughs in Zone 8:

Bethel Northwest Arctic
Dellingham Southeast Fairbanks
Fairbanks N. Star ~ Wade Hampton
Nome Yukon-Koyukuk
North Slope

Zone 1 includes
Hawaii, Guam,
Puerto Rico,

and the Virgin Islands

March 24, 2003
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The Perfect Wall




Water Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer
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Cladding >

Control layers >

Structure >
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Slab

Wall

11

Roof
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<+«— Slab

<«— Control layers
JRAEIIR OIS IRLIRS «—— Stones

<+«— Earth
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Wall
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Roof

= Wall
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Roof

Slab

Wall
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Parapet

L%@&ﬁ&%&%@ &5 23R A o0 G55 0500R

| Roof

= Wall

Slab

A —
T L DT o

=)
o (S GLOA o

Building Science Corporation
Joseph Lstiburek 33



ldc%&do@bwoé%?% e stiodddne aseibdidio ot

Roof

= Wall

Footing Slab

o ST v Jeghol S O S SIS @ L AN B
B e S
%7
o

Building Science Corporation
Joseph Lstiburek 34



&8 28oddae AET A 1R

oAy SO

&d ‘i SOAUKW 7

Wall

Footing

Roof

Slab

Window i
[

IS aSIRIR e
2

5
o

OO0\ ool Lo gl x
AR PR O

A ()< A

Building Science Corporation

Joseph Lstiburek 35



<—— Control layer

<«—— Control layer
<—— Roof structure
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Roof
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Configurations of the Perfect Wall
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Brick veneer/stone veneer / = L
Al 117
Drained cavity A // LA o
Exterior rigid insulation — extruded '/ s IV A
polystyrene, expanded polystyrene, / 7] P
isocyanurate, rock wool, fiberglass L L
y g / CT L
rd i
Membrane or trowel-on or spray 7 % |
applied drainage plane, air barrier
and vapor retarder ] i
Concrete block - /’ { f
71 P
Metal channel or wood furring L va /i[
Gypsum board =~ “
7 ] e
Latex paint or vapor semi- »
permeable textured wall fiinish ] ol
/ % 4

Vapor Profile
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Brick veneer/stone veneer

Drained cavity

SAN|

Y
[

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

M

Membrane or trowel-on or spray
applied drainage plane, air barrier
and vapor retarder

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

™
NSNS NSNS N NN
¥

Uninsulated steel stud cavity [ =
Gypsum board - / »
L !

Latex paint or vapor semi-
permeable textured wall fiinish

- =

Vapor Profile
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Brick veneer/stone veneer

Drained cavity / /

A4

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Membrane or trowel-on or spray T B
applied drainage plane, air barrier
and vapor retarder

Non paper-faced exterior gypsum
sheathing, plywood or oriented strand
board (OSB)

NINN

Insulated wood stud cavity =

Gypsum board = 7
Vi

Latex paint or vapor semi- /
permeable textured wall fiinish /

- =

Vapor Profile
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The Water Molecule
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0.28 nm
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9.58 x 10 ]
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Polar Molecule
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Size Matters




Vapor
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Phases of Water




Melt

Solid

Liquid

(ice) - Freeze

Frost Condense

Sublime

Gas
(vapor)

Adsorb Desorb

Adsorbed
(surface
layers)

(water)

Evaporate
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Relative Humidity
Vapor Pressure
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21, 75°F

1T
RH = 50%

1T, 60°F

2l 7ot

1T
RH =100%

1T
RH = 50%

2T 15°F

11,T
RH =75%
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90°F 75°F 60°F 45°F 30°F
50% RH 50% RH 50% RH 50% RH 50% RH
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35°F
90% RH

Heating

I

70°F
30% RH
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Cooling Reheat
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90°F ® gor & 75°F
90% RH © 100% RH © 40% RH
L L

:Condensation
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Sorption




20

—O— Spruce

—&— Plywood

—>*— Fibreboard
ST — —&— Red Brick
—+— Mortar
—S— Concrete
Moisture o Stueeo
Content
(M%)

Relative Humidity (%)

Sorption isotherm for several building materials [Kumaran 2002]
From Straube & Burnett, 2005
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BET Theory




BET Theory
Stephen Brunauer

Paul Emmett
Edward Teller
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----- ~ Kelvin (condensation)
——-—- Rounsley (adsorption)
—— Actual measured
moisture
content
I _
/
~ . |
. 100

relative humidity

Typical predicted sorption isotherm according to Kelvin equation

and modified BET theory
From Straube & Burnett, 2005
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Relative Humidity (%)

Partial Pressure of Water Vapor

Change in the storage of moisture in a porous building material as the
partial pressure of water vapor in the ambient air increases from zero
to full saturation value at a given temperature.

Sorption Curve

From M.K. Kumaran, ASTM MNL 18-2nd Edition,
Moisture Control in Buildings, 2009
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W_,, +-supersaturation:-all-pores filled with - water-----p-e

Wegp 777 capillary-saturation: e A

crit |

adsorbed
water:
hygroscopic
regime

«— A —>

| \ { [ I
0 20 40 60 80 100

relative humidity (%)

Single-layer of adsorbed molecules

Multiple layers of adsorbed molecules

Interconnected layers (internal capillary condensation
Free water in Pores, capillary suction

Supersaturated Regime

moow>

Regimes of moisture storage in a hygroscopic porous material
From Straube & Burnett, 2005
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PERMEABILITY

My

My

DRY CUP TEST

25 50 75 100
RELATIVE HUMIDITY

A - Single-layer of absorbed molecules

B - Multiple layers of absorbed molecules

C - Interconnected layers (internal capillary condensation)
D - Free water in pores, capillary suction

E - Supersaturated regime

Relationship between Dry Cup and Wet Cup
Adapted from Joy & Wilson, 1963
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Water Vapor Permeance vs. Relative Humidity
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Water Vapor Permeance, US perms

Water Vapor Permeance of Sheathing Materials

100
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60
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0 10 20 30 40 50 60 70 80 90 100

Mean Relative Humidity, %
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Sheathing

Penetrating
Water

Building Science Corporation
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Sheathing

Penetrating
Water
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Average sorption isotherm for wood as a function of temperature
From Straube & Burnett, 2005
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Moisture Content vs. Relative Humidity
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[thickness -0 ) =
. l ’ |

Wood Fiber

Fibers get much thicker than longer
when they pick up moisture

_ Studs get much wider and thicker,
but not much longer, when they pick up moisture
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Plain sawn
log

Quarter sawn
log
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SN

Plain
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Hollow Back
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Scratch Back
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Hollow or Scratch Back
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Air Flow and Vapor Diffusion
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Higher Dewpoint Temperature Low Dewpoint Temperature
Higher Water Vapor Density Lower Water Vapor Density
or Concentration or Concentration
(Higher Vapor Pressure) (Lower Vapor Pressure)
on Warm Side of Assembly on Cold Side of Assembly
Higher Air Lower Air
Pressure Pressure
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Capillarity




William Thomson




William Thomson — Lord Kelvin
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Kelvin Equation

1 P,  2HW
“P. " RT

Where...

P, = equilibrium vapor pressure
P,,; = saturation vapor pressure
H = mean curvature of meniscus
~ = liquid/vapor surface tension
V) = liquid molar volume

R =ideal gas constant

T =temperature
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Calculating capillary rise

7 ambient
pressure

2ccos0

r
Az

gpAz

pressure \
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Capillary rise versus diameter

100
90
80
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60
50

40

capillary rise [inch]

30

20
10
0

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10

diameter [inch]
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5 1000

100

10

Surface Area
per cc, m?

0.1

|

— 0.01

0.001

0.00001  0.0001 0.001 0.01 0.1 1

—_
o

Radius, mm

Surface area vs. particle size
From Straube & Burnett, 2005
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hgnn Ib. Brick, sintered clay. porosity 40 per cent.

Figure Ic. t’n psum, hvdrated from plaster of pmn and water,
porosity 3 per cent.
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Concrete slab

Polyethylene
vapor barrier

Granular
capillary break
and drainage
pad (no fines)
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Capillary break on |
exterior foundation wall &

Capillary break under

Building Science Corporation
Joseph Lstiburek 102



Building Science Corporation

103

Joseph Lstiburek



Building Science Corporation

Joseph Lstiburek 104




Building Science Corporation
Joseph Lstiburek 105



Siding Laps
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WATER FILM DRAWS UP
BETWEEN LAPS OF
SIDING BY CAPILLARY

FILM OF WATER ON
SURFACE OF SIDING
SUCTION

BUILDING PAPER
SHEATHING

Joseph Lstiburek 107

Building Science Corporation




Building Science Corporation

Joseph Lstiburek 108



Plywood/OSB
sheathing

Water control
layer

3/g” spacer strip
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Kelvin Equation Again....

p 2vVm
In — =

Po rRT
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Melt

Solid

Liquid

(ice) - Freeze

Frost Condense

Sublime

Gas
(vapor)

Adsorb Desorb

Adsorbed
(surface
layers)

(water)

Evaporate

Building Science Corporation

Joseph Lstiburek 116



Monolayers of
adsorbed water
increase with
increasing RH
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Monolayers
flow along surface

following concentration gradient
>
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Curvature
("meniscus”)
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The Myth of the Dew Point
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Outside Inside

70°F

\ Dewpoint

(50% RH, 70°F)

WY

W

[/

X

y

0°F

Location of
condensation
and frost

Exterior —>r
sheathing

WAL

i
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Energy

Sensible Heat 14.2 JIg/K f

Vapor

Latent Heat

Sensible Heat 7142 Jigk  Liquid

Latent Heat 333 J/g
2.1 JigiK Solid
| T >
0 273 373

Temperature (K)

Simple linearized energy-temperature relation for water

From Straube & Burnett, 2005
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The inside face of the
exterior sheathing is
the condensing surface
of interest

Wood-based siding

Building paper

Exterior sheathing

R-19 cavity insulation in wood =
frame wall

wall covering

Gypsum board with any paint or ‘n

Temperature (°F)

80

70

60

50

40

30

20

10

0

/

/

Dew point temp.
at 50% R.H., 70°F

/

Mean monthly outdoor —

tem

perature

Dew point temp.

Potential for
condensation 4

IM---I---

at35% R.H., 70°F _= =

Dew point temp.

at 20% R.H., 70°F
| I I

APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY

Month
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The inside face of the
insulating sheathing is
the condensing surface

of interest 80 | | | | |
7 P - [~ Insulation/sheathing interface |
v 0 / temperature (R-7.5 sheathing,
o 4 R-13 cavity insulation as

Wood-based siding > 60 // J shown |n adjacent drawing) —

o /

L . o Mean monthly outdoor |

R-7.5 rigid insulation 5 0 / temperature ¥ \ 7

L

=

® 40 - _ -
R-13 cavity insulation in wood g_ Potent|a| for
frame wall g 30 condensatlon y

’ IS

_——
20
Dew point temp
0, o
Gypsum board with any paint or 10 R R R
wall covering II
0
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY
Month
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Climate

Zone

4c

Insulation for Condensation Control*

Rigid Board
or Air
Impermeable

Insulation

R-2.5

R-3.75

R-5

R-7.5

R-7.5

R-11.25

R-10

Total
Cavity

Insulation

R-13

R-20

R-13

R-20

R-13

R-20

R-13

Total Wall
Assembly

Insulation

R-15.5

R-23.75

R-18

R-27.5

R-20.5

R-31.25

R-28

R-40

Ratio of Rigid

Board

Insulation or

Air

Impermeable

R-Value to

Total

Insulation R-

Value

15%

15%

30%

30%

35%

35%

45%

45%

50%

50%

*Adapted from Table R 702.1 2015 International Residential Code
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\
s ———

Cladding

Furring

Rigid Insulation Lg’—
Air Control Layer (air barrier) >
Sheathing

\/

Air permeable insulation
(fiberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass)

Gypsum board
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Foundations
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Roof overhang screens wall
(deflects rain)

Site grading slopes ground away from
building over entire perimeter
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Rain water falling
on roof is collected
in gutters

Overhang protects
the ground around
the foundation from
getting saturated

Down spouts carry —»|
rainwater from the
roof away from the

foundation
Capillary break under plate
I Polyethylene vapor diffusion retarder
g‘éﬂ;’?ﬁ;ﬁﬂﬁg;ﬁ? in direct contact with concrete slab

Building Science Corporation
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Rain water falling
on roof is collected
in gutters

Overhang protects
the ground around
the foundation from
getting saturated

Flash roof
into gutter
Down spouts carry ——»
rainwater from the
roof away from the
foundation
Capillary break under plate
G i Polyethylene ground
e Conditioned ;
Ground slopes away s space cover acting as both
from the foundation an air barrier and a
vapor barrier

Building Science Corporation
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Rain water falling
on roof is collected
in gutters

Overhang protects
the ground around
the foundation from
getting saturated

Flash roof
into gutter

Down spouts carry —
rainwater from the

roof away from the
foundation

Ground slopes away
from the foundation

«<—— Concrete foundation wall

Groundwater flow is
downward (not horizontal)
under the influence of
gravity to the perimeter
drainage system

Capillary break over footing

Polyethylene
vapor diffusion
retarder

Slab isolation
joint

Building Science Corporation
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Concrete slab

Polyethylene
vapor barrier

Granular
capillary break
and drainage
pad (no fines)
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Capillary break on |
exterior foundation wall &

Capillary break under
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Crawl Spaces

Building Science Corporation
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Crawl spaces must be completely
connected to either the outside or the
inside

Building Science Corporation
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Crawl spaces must be completely
connected to either the outside or the
iInside

Vented crawl spaces work

Unvented conditioned crawl spaces work

Building Science Corporation
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Capillary break

] <«— Masonry +— Steel support
% {  support pier column
Continuous r p
olyethylene
Eagor g % P Membrane sheet
diffusion = waterproofing under
retarder/air steel CUIuml_1 or
flow retarder |’ o masonry pier
Pd

All joints/seams
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Conditioned Crawlspaces Not Unvented
Crawlspaces

Need Supply Air
50 ¢fm/1000 ft2 of Crawlspace Area

Or
Dehumidification
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I J!T
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1A
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4x10 transfer
grille to first floor
conditioned
space

L noaass, —1

Interior wall

A

Subfloor

+---F / Floor joist

Vi

¥

i Duct open to

crawlspace
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Alternative Detail

Inspection’
gap fcr
fermies f Unfaced cavity insulation,
st | cellulose or low density
gasket i : spray-applied foam insulation
N : i «—Gypsum board with (latex) paint
Flashing—~| / I I»
¥ i Sealant, adhesive or gasket
7 i
: Sealant at corner of bottom
i plate and subfloor or gasket
3 under bottom plate
Stucco 1
Building paper —Unfaced cavity insulation,
(behind rigid cellulose or low density spray
insulation) applied foam
. ] | Sealant
Rigid insulation ” Sill gasket
Adhesive = Protective membrane also
- i acts as capillary break
Protective membrane — E£4 2L Top courses filled solid
Z Rigid insulation (fire rated)
B (taped or sealed joints)
Ground slopes away £ ] Masonry foundation wall
from wall at 5% '

(6in. per 10ft.)

Building Science Corporation
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Smart Thing
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Wood siding o Unfaced cavity insulation,
(all surfaces painted) cellulose or low-density spray-
applied foam insulation

Air space «— Gypsum board with permeable
1/5" OSB sheathing (latex) paint

_ Sealant, adhesive or gasket
Furring ) Sealant at corner of bottom
Sealant, adhesive plate and subfloor or gasket
or gasket under bottom plate

- Rigid insulation
Gasket

Sealant, adhesive

or gasket *Batt insulation

[
\Rigid insulation (fire rated,
\taped and sealed joints)

Crawlspace vent at top
of foundation wall

Dampproofing

| Capillary break
Masonry foundation I Sealant
wall |&E Treated wood nailer
Ground sloppes away |
from wall at 5% AN t
(6 in. per 10 ft.) \ | Continuous polyethylene
o vapolr barr(ljer (all joints
Capilllcar%_break 4 overlapped)
over footin 2
: _/ (‘,\ﬁ (‘ o Dampproofing

Concrete footin
below frost dep

Building Science Corporation
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Cladding

Air gap
Wood based sheathing
(plywood or OSB)

Water control
layer

Spray polyurethane
foam (SPF)

Arylic latex paint

Gypsum board

Sealant
/HTgh density closed cell
/7 spray polyurethane foam

v

\Protection board

e
DL

: >




Vinyl or
aluminum siding

Rigid insulation
(taped or sealed
joints)

Sealant,

adhesive or gasket

Adhesive

Sealant

Sealant, adhesive
or gasket

Capillary break

L

— Unfaced cavity insulation, cellulose or
low density spray-applied foam
insulation

< Gypsum board with (latex) paint

|

= ¢

Oy

AN A NN N AN AN A

A

)

Sealant, adhesive or gasket
[ Sealant at corner of bottom plate and
/ subfloor or gasket under bottom plate

P}l‘l’

e e

WA

s A A AN AN AN

\

N

I
Rigid insulation
(taped or sealed

—_[ Joints)

Sealant

Capillary
break

Protection
board

—Pier
foundation

Building Science Corporation
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Any type of flooring/floor finish

Floor sheathing (OSB or plywood)

\— Foil-faced

isocyanurate

Building Science Corporation
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Any type of flooring/floor finish

Floor sheathing (OSB or plywood)
Airspace

\Foil-faced Cavity

isocyanurate insulation
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= |/ |: |

Spray foam
insulation
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— Tile
— Grout
— Thinset mortar

— Cement board/fiber cement underlayment

Floor sheathing (OSB or plywood)

Closed cell (2 Ib/ft® density) spray foam

Building Science Corporation
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— Wood flooring (back-coated)
— Slip surface (rosin paper or building paper)

Floor sheathing (OSB or plywood)

’7 Closed cell (2 Ib/ft* density) spray foam

M
e
e ———

Building Science Corporation
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— Carpet

Carpet pad
Floor sheathing (OSB or plywood)

Closed cell (2 Ib/ft® density) spray foam

Building Science Corporation
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— Vinyl flooring
— Floor sheathing (OSB or plywood)
— Closed cell (2 Ib/ft® density) spray foam

g ——
[ —

Building Science Corporation
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Interior

75 - 78°F Summer
68 - 72°F Winter

Heat from
enclosure
ﬁ— —
Ventilation . . Ventilation

air

[ T air

Ground temperature
(always colder than enclosure interior)

Building Science Corporation
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Conduction Conduction Conduction

N N N

N ERAY ERRY IR

Radiant heat

transfer
67 - 68°F

To ground To ground To ground

Negligible air flow/convection

Ground
r 60°F /_

Building Science Corporation
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RH=70%

MC=13% Fiberglass cavity
75°F / insulation
nu l7 7 :I_ I-

61 - 62°F

61 - 62°F Water droplets

MC = 25-28% (65°F dewpoint) Floor assembly
and ground

Ground are radiation

coupled

J,_ 60°F

Building Science Corporation
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Interior vapor pressure lower than
crawlspace vapor pressure
(55°F dewpoint)

Impermeable
flooring

Va })r clo d ;I
| flo r\she thing

)
L

H

Iai rea n{g
ois u e

con nt | | I\/ H\\
M S90S

Fiberglass cavity
insulation

Uniform vapor pressure throughout crawlspace
including within crawlspace insulation
(65°F dewpoint)
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Slabs




Wood baseboard
[
— |
- Wood flooring
~_)
,."4 Concrete
—— slab

f PR LA { -'A A" i

.4
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vvOOu Pdsepudiu

Wood flooring

Wi

AN

Concrete
slab

W

I

Perimeter of slab
protected above
grade
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Capillary break under
framing (polyethylene
strip)

-
-

Latex paint (vapor
permeable, but water
repellent) .y

E=

e Y
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Capillary break
beneath bottom plate

Wood baseboard

Wood flooring

Concrete
slab

Cementitious
rendering

Building Science Corporation
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Wood floor

Concrete
slab

Polyethylene vapor
barrier

Granular base
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Wood floor

Two-ply felt set
in mastic

Granular base

Felt slip sheet

e,
Q
o
=

=

o
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Wood floor

Topside fluid-applied
vapor barrier

Concrete
slab
Polyethylene vapor

barrier

Granular base

Building Science Corporation
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Wood floor i L

Concrete : i . N g 'A o . :A e : .‘A

Polyethylene vapor
barrier

e it
) @9
%

Extruded polystyrene
(XPS) rigid insulation

Granular base
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=
3

Roof flashin

+—— \fent stack

: )

— Continuous polyethylene
vapor barrier/air barrier
(all joints taped)

Polyethylene
mechanically
attached to

Perforated drain pipe trench

foundation wall covered with course gravel
perimeter and (no fines)
sealed

Sealant at all penetrations in
air barrier

Perforated drain pipe at perimeter
connected to vent stack

Building Science Corporation
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Roof flashing

+— Vent stack

Polyethylene
vapor barrier

Concrete slab

Sealant at all
penetrations in
air barrier
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Cavity insulation
#—— Gypsum board
Sealant, adhesive
or gasket

Sill gasket

Masticed membrane
strip

Rigid insulation as

I

Cladding

)

Continuous exterior
insulation

T

\
e

%

= bond break material
Rodent protection for olyethylene vapor barrier
continuous rigid i L '
insulation

3’-0” of mulch and then
drought-resistant plants

Gl




Building Science Corporation

Joseph Lstiburek




Building Science Corporation
Joseph Lstiburek 224



Building Science Corporation
Joseph Lstiburek 225



on

ience Corporat

ilding Sc

Bu

Joseph Lstiburek 226



Building Science Corporation

Joseph Lstiburek 227



Continuous exterior insulation Cavity insulation

VAV

«——— Gypsum board

Wil

Cladding

i

Flashing set in mastic
sealed to slab

Sealant, adhesive or
gasket

Sill gasket

N

Rodent protection for
continuous rigid
insulation

WAL

Cellular PVC protection
board

i
.

— 4” Concrete slab

For insect protection provide
3'-0” of mulch and then
drought-resistant plants

x

et e e o

.'.E

e

Lt

A




|
|
ﬂ
|

Removable strip of insulationx
and protection board

Flashing set in mastic and
sealed to slab

| ET




T&G subfloor Plate under
load bearing

walls only

2x4

Capillary break _
11/2" rigid insulation ————

i

il

T&G subfloor Plate under

load bearing
walls only

2x4 l, : _%_

Capillary break
11/2" rigid insulation

LY

I
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Brick veneer Cavity insulation

Air space +«———— Gypsum board

Rigid insulation

Flashing under rigid

insulation Sealant, adhesive or gasket

Flashing set in mastic and Sill gasket

sealed to slab and sealed Concrete slab

to concrete grade beam for /7

brick veneer . A’/A_Adwﬁlﬂ,,wﬂ CRra

Fiberglass tie

. B

.DE—.




Cladding

1x4 furring
Goncele Cavity insulation Two (2) layers of 2" rigid
« ” insulation
£ :va(i;ﬂed slab —Water table
xtruae Fully-adhered
polystyrer;[\ membrane § Insect screen
eet metal protective cover
(XPSN) ﬁSh t metal tecti
& o "t B st ) o ) Do st A\ sy 2t , ot , G o EXtruded pO|yStyrene (XPS)

Drainage mat (3/8”)
Concrete skirt

5

S
A o B9 .

N
%O .AA

3%5%3%@%@ o ;

- B
SO

SR

e

%% o)

-

Dol
e
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Plywood subfloor
Top-side epoxy coating
Vapor semi-permeable assembly

allows moisture to passin a
slow, controlled manner

Extruded polystyrene; unfaced,
no polypropylene or foil facing

Fid

—

—

/— 1x4 furring (16" 0.c.)
—

ﬁ/{ 7 ¢
O O I 0o / g

o A .ﬂ YA A .d < LA .d o4 .d Ry £
: : - Concrete slab- | h
4 : < : < : <

A A A
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Carpet or wood floor (avoid vinyl flooring
as vinyl flooring does not breathe)

3/4" plywood (T&G — narrow edges
"biscuit” joined)

Rigid insulation (extruded polystyrene —
unfaced, no polypropylene or foil facers)

Airspace

Dimpled plastic sheet membrane
(air tight and gas tight) \

Viapor pressiire on top of
slab and.under slab
equallzes thereby stopping
capJJIarry transter of water
nd soluable mineral salts
(moisture content in air
“space-and undér slab -,
remains the same;
i.e. “wet") e
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