FABI Slabs Coral Springs, FL

Building Science

Vapor semi rigid
insulation — expanded
polystyrene, extruded
polystyrene, fiber-faced

Vapor permeable coating — —» Isocyanurate
greater than 10 perms (Tlatex
paint’) 4 2x2 wood furring
Polymer modified (PM) or ——s
standard Portland cement
prius =—— Non-paper faced gypsum
board
Masonry wall le——— Latex paint or other
or vapor semi-

permeable interior finish

Hold gypsum board up from
slab 4°

Seat in concrete slab ———— Nide baset
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Latex paint

Precast concrete

Spray-applied low density or high density
foam insulation

Uninsulated steel frame wall

Non-paper faced gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

)

e

Vapor Profile

Building Science Corporation

Joseph Lstiburek 5

Latex paint

Precast concrete

Rigid insulation (vapor semi-

permeable) — unfaced extruded
polystyrene, unfaced expanded
polystyrene, fiber-faced isocyanurate

Uninsulated steel frame wall

Non-paper faced gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

Y e

Vapor Profile
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Brick veneer/stone veneer ——
Drained cavity

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

Membrane or trowel-on or spray

applied vapor barrier (Class | vapor
retarder), air barrier and drainage
plane (impermeable)

Non paper-faced exterior gypsum

NNNINNINMNN

sheathing

Uninsulated steel frame wall

Non-paper faced gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

- —)

Vapor Profile

Building Science Corporation
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Fibercement siding

1x4 furring

Exterior rigid insulation — extruded

polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Drainage space between exterior rigid

insulation and drainage plane

Building paper or house wrap drainage plane

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

Uninsulated wood stud cavity

Non-paper faced gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

- =

Vapor Profile
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Fibercement siding
1x4 furring
«-fl——— Uninsulated wood frame wal
+—— Non-paper faced gypsum board with
%‘mﬁp&a(»& (atex) paint
Non-paper faced exterior
Dulldng peper of o treated onented
i Strand board (OSB)
profiled 1o provide drainage Sealant, adhesive or gasket
ralnags mt o grocuad! s«m'nm:wmmmm
mat or
draining rig insulation used o gasket under botiom plate

Adhesive insulation
Boasant Wm)(lwov
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Strip of gypsum board removed at top
T ‘after momture evert 1 fackeate drying
T Strip of gypsum board removed at bottom

aer mosture evert 1 fackeate drying
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T&G sublioor » Plate under
S load bearing
walls only
Y
24 -
<14
Capiliary broak

113" righd insulation

TG subtioor Plate under
10ad bearing
walls only

204

Capitary break

1%3" rigd insutation
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EAVE

Building Science Corporation
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Figure 1
* Ramove s of OB fom each side of ridge

Figure 2
+ Croate ai soal wth 5319 of Tyvek® (13pe seams of Tyves®)
= ks Tyvei® shestin place wih metad stippng

Figure 3
» Construct wood fidge vert with 262 huving
« Use Cobra® Ficige Vent rofl mesh at eges of vent 1o convol insect entry
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Roofing tile

Roofing paper

Netted cellulose insulation or batt insulation
installed with wire stays or twine

Roof sheathing

Underside of roof
sheathing is typically
the “first” condensing
surface

Stucco Unfaced batt insulation

Rigid insulation ~—— Gypsum board with vapor

semi-permeable (latex) paint

Building paper
drainage plane
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Wood baseboard

— Wood flooring

Concrete
slab
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Wi Wood baseboard

= . .
[~ Wood flooring

> .<

"“ Concrete
o slab

Perimeter of slab
protected above
grade

Building Science Corporation
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Wood baseboard
Capillary break Wood flooring
beneath bottom plate Concrete
[‘ slab
Cementitious ———————————
rendering
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Polyethylene vapor
barrier

Granular base
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Wood floor

Topside fluid-applied
vapor barrier

Concrete
slab

Polyethylene vapor
barrier

Granular base
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Granular base

Extruded polystyrene
(XPS) rigid insulation

Polyethylene vapor
barrier

Building Science Corporation
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Cavity insulation
Vinyl siding Syomi
Sill gasket
Weather resistant barrier Membrane strip
(WRB) Rigid insulation as bond
break material
Polyethylene vapor
Sealant, adhesive barrier ‘l
or gasket
Protective membrane
(also acts as capillary break)

H
]
|
i
i
Concrete shoe with —————» E
° s\'?:\m:nn u\nh\\n\\n1\\\\\u\u¥“‘“ : [
YL i \_ C slab
1
he""‘m w“ "°"°‘| el L) Rigid insulation extends
(6 in. per 10 ft.) horizontally 2-0"
and drainage pad (
inage no
~ fines)
Top course filled solid
Masonry foundation wall
4
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Equilibrium Moisture Content (EMC) %

Moisture Content vs. Relative Humidity

0516152025303540455055606570758085909510(1

Relative Humidity (RH) %
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Plain
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Hollow Back
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S———

Hollow or Scratch Back
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Hollow or Scratch Back
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Carpet or wood floor (avoid vimyl oo
5 vy looring does nex beoathe) . ©
Y (T&G — narrow edges
“Discuilt” joined)

Rigd ineukason (@x¥uded polystyreno —
untaced, N0 polypropylene of ol tacees)

plastic shoet membiane
(air bght and gas tight)

Vapor pressure on top of© -
slab and under slab
equalizes, thereby stopping
capillary transfer of water
and soluable mineral salts
(moisture content in air
“space and under slab
remains the same;

L.e. “wiet")
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Capillary Moisture Flow

Stucco

Building paper
Plywood

Bottom plate decay

Unfaced batt insulation

—— Interior gypsum board

Mold on gypsum board

Impermeable floor covering
(vinyl)

Concrete
I— slab

T T

-

gt b DAY »
s s non .

Ground saturated
adjacent to slab
foundation due to
irrigation water

— Mold under floor covering
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Capillary break under
framing (polyethylene
strip)

Latex paint (vapor
permeable, but water
repellent)

al \
iy
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Rigid insulation

(taped or sealed joints)
Polymer modified (PM) or
traditional cement stucco

Lath

Tyvek® Stuccowrap®
Weep screed

3/g" Hardiboard: all
surfaces coated

- 2x6 wall
Unfaced batt insulation

w— Gypsum board with semi-vapor
permeable (latex) paint
Sill gasket

— Sealant, adhesive or gasket

—— Protective membrane also acts
as capillary break

where it also acts as a capillary
break

Building Science Corporation
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Ericcvenser % —— Unfaced batt insulation
Air space

Rigid insulation
(taped or sealed joints)

l«— Gypsum board with semi-
vapor permeable (latex)
paint

Stainless steel nails as brick
ties (penetrating insulating _\
sheathing into frame wall)

Flashing under
rigid insulation Sealant, adhesive or
< gasket

Protective membrane
also acts as flashing and

o\

capillary break " Concrete
= Sill gasket r Jeb
Weep opening (open T T
vertical joint every other Y3 AR 2
brick) 2
Fiberglass tie —————
A P
AT )
Granular capillary
Ground slopes away break and drainage
:rsol_-n wall ?:) 5&'/; pad (no fines)
qpen Rigid i i
Concrete grade beam C
for brick veneer beam bemgvrla ce
frost depth
A Polyethylene vapor
diffusion retarder
extended under
grade beam where
italso acts as a
capillary break

Building Science Corporation
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T&G sudlicor Plate under —
load bearing
walls only

204

Capiltary break

112" righd insulation

TAG sublioor Plate under
load bearing
walls only

2x4

Capitary break

173" rigid insutation
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Leaky air handling unit
and supply ducts

T 1

:\ Air handling |
unit
1 % s
Supply Return Supply

© @ 0

Depressurized conditioned space
inducing infiltration

/u rl_."\

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.

Building Science Corporation
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Depressurized
= conditioned spacs G
::{) [air] (}:::
handing
Supply uni Supply
f Return
Leaky supply
ducts —————
T i | SO S
T T T e T T T
Craw| space v v - I T | —
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Slabs
Current Approach Better Approach Even Better Approach
(BAD) (GOOD) (GREAT)
=3 = =
-/
<!
: S ZI - LT = —
> “ — ' /o=
A 4 4
Figure A Figure B Figure C

« leaky subfloor

* poor ground cover

« stack effect vents crawl space
through house

« contaminants in crawl space
migrate into house

Builieg Science Cerporstion

« excellent ground cover

+ conditioned crawl! space
connected to house with transfer
grilles and supplied with air from
heating supply duct

(This is really a mini-basement and

is already allowed by many code

departments — i.e. Ft. Collins)

+ excellent ground cover

- conditioned crawl space via
transfer air from occupied space

- continuously operating exhaust
fan in crawl space vents house
through crawl space

(This is not considered by the code

but should be)

Seplerter, 2000

Building Science Corporation
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Unfaced batt insulation

Stucco ﬁ‘

Building paper
(behind rigid insulation)

e Gypsum board with
permeable (latex) paint

Sealant, adhesive or gasket
Rigid i

Sealant at corner of bottom
plate and subficor or gasket
under bottom plate

Unfaced batt insulation
/=~ Sealant
=3 Sl gasket

Rim joist =

2 1 Protective membrane also
acts as capillary break

Top courses filled solid

Protective membrane

£
SN

Rigid insulation (fire-rated)
(taped or sealed joints)

Masonry foundation wall
Ground slopes away from wall
at 5% (6 in. per 10 ft.) —\

Building Science Corporation
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When rigid

insulation is not

installed on the exterior
—of the rim joist, it must

be installed on the interior

to control condensation

on the rim joist in all

climates

> > - &

Building Science Corporation
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Wood siding
(all surfaces painted)
Air space

173" OSB sheathing
Furring

Sealant, adhesive
or gasket

Adhesive

Sealant, adhesive
or gasket

vent at top

Cravispace
of foundation wall

Masonry foundation
wall

Ground slopes away
wall at 5% (6 in. per

from
10 ft)

Unfaced batt insulation

| Gypsum board with semi-
vapor permeable (latex)
paint

Sealant, adhesive or gasket

Sealant at corner of bottom
plate and subfloor or gasket

nder bottom plate

Sealant (typ.)
Rigid

TR

Rigid insulation (fire-rated,
\ taped and sealed joints)
» Capillary break
. P Sealant
] Treated wood nailer

Building Science Corporation
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Vinyl or
a_luralnum ~af| b Unfaced batt insulation
siding : |l Gypsum board with semi-vapor permeable
Rigid insulation — | (latex) paint
](lgp;t)! or sealed I Sealant, adhesive or gasket
join
" Sealant at corner of bottom plate and subfloon
greglaasn&meuve or gasket under bottom plate
9 i T
/

s«mi Y

e

L I

Rigid insulation N\ I

Sealant, ———] \(taped or sealed joints) Seslant
adhesive or gasket A\ Protection board - .

Capillary break

<} Pier I

Building Science Corporation

Joseph Lstiburek 120

© buildingscience.com

60 of 69



FABI Slabs Coral Springs, FL

Building Science Corporation

Joseph Lstiburek 121

Building Science Corporation

Joseph Lstiburek 122

Lstiburek © buildingscience.com 61 of 69



FABI

Lstiburek

Slabs

Coral Springs, FL

Building Science Corporation
Joseph Lstiburek 123

Building Science Corporation
Joseph Lstiburek 124

© buildingscience.com

62 of 69



FABI

Lstiburek

Slabs

Interior

75 - 78°F Summer
68 - 72°F Winter

Heat from
enclosure
| ' I ' I v I v I ' I
= o=
—_— ~f—
Ventilation Ventilation
air =L L - air
i | | |
I I
1 4 | |
] | I |
j 1 |
) | |
1 ) |
] 1 ] |
) | ) |
I I

Ground temperature
(always colder than enclosure interior)

Building Science Corporation
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Conduction Conduction

e N

Conduction

Ny

N PERY

Radiant heat
transfer

67 - 68°F

To ground To ground

Negligible air flow/convection

r 60°F

To ground

/ Ground

Building Science Corporation
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RH=70%

MC=13% Fiberglass cavity
r 75°F / insulation

X Z

) ¥

-T—61 - 62°F \_
Water droplets

61 - 62°F
RH 100% at surface Crawlspace air
MC = 25-28% (65°F dewpoint) Floor assembly
and ground
Ground are radiation
coupled

remF

Building Science Corporation
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Interior vapor pressure lower than
crawlspace vapor pressure

(55°F dewpoint)
Impermeable
/_ flooring

.\(. I ; ‘ \— ; ;
Vapor closed

floor sheathing

N
>

A

N

s

Inward
moisture drive

Vapor open

e insulation

moisture
content

Fiberglass cavity
insulation

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

Building Science Corporation
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Moisture Content vs. Relative Humidity

N

Equilibrium Moisture Content (EMC) %
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Any type of flooring/floor finish

Floor sheathing (OSB or plywood)

N

\ Foil-faced

isocyanurate
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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

Joseph Lstiburek 135

Wood flooring (back-coated)
Slip surface (rosin paper or building paper)

Floor sheathing (OSB or plywood)

r Closed cell (2 Ib/ft® density) spray foam
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Carpet
Carpet pad
Floor sheathing (OSB or plywood)
Closed cell (2 Ib/ft® density) spray foam
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Vinyl flooring
Floor sheathing (OSB or plywood)

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