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E

=oundation/basement wall Insulation.

sctive ANNUAL SAVINGS WITH BASEMENT WALL
INSULATION

The energy savings of basement wall

insulation vary depending on the local :>
climate, type of heating system, co}st of

energy, and lifestyle of the occupant.

Typical annual savings are provided in the
table for a standard, 1,500 square-foot

home with a conditioned basement that is
heated by natural gas ($0.72/therm).

U.S. Cities R-10*
Buffalo, NY $350
Denver, CO $310
Minneapolis, MN $400
Seattle, WA $280
St. Louis, MO $250
Washington, DC $250

* Such as 2 to 3 inches of exterior foam insulation.

$390
$360
$450
$320
$290
$280

** Such as with most insulated concrete forms.

R-20**
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Building Science Workshop
Foundatlon and Slab Concepts

Foundations are S,Jif‘ject to: |  Heat flows out
* High va pOT=priessure, from run-off, etc.
* Conaensation risk to adjoining lumber,

o

ike wall and floor assemblies, T
> Constant winter heat losses, i
_5 Moisture flows in
Dampproofing 5 ;, ) (and radon)
Filter fabric :;

Coarse gravel —
(no fines)

49 = =— Concrete slab
V\/

Nﬁ)& Polyethylene
- vapor barrier
Granular

capillary break
and drainage
pad (no fines)
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Foundations and Slab Moisture

Quiet Water Pump
Concrete can wick Water diffuses
over 3 lbs of water d. ,-;:'.7 into your home

per square foot per
day. Why protect /
the slab and wall, /

yet leave your 2
footing exposed to [ s I forces
chronic damp? {; water up concrete wall

Water wicks into
top of footing

Concrete slab
J —

Lumber
formed footing

7 Water wic ks into bottormn
.| & sides of footing

.

_ Water ponding
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Woed siding

(all surfaces coated) .‘
Rigid insulation

i (taped or sealed joints) }v

Z

Unfaced cavity insulation, cellulose
or low-density spray-appbed foam
|- - Gypsum board with permeable
(latex) paint

Airspace . Sealant, adhesive or gasket
Sealant, adhesive -i Sealant at corner of bottom
& % Of gasket plate and subfloor or gasket
A R\ ada g~ f {A?:’f{.; }\ under bottom plate
q : ~ \"A Baaha
Adhesive : ~ Unfaced cavity insulation, cellulose
) (| A Furring l- or low-density spray-applied foam
A 4 4 ¥ A ) £ | > . dra all
AN Q| OO\W\ DY AClE fﬁ//;; 1| Sealant ) Foam acting as draftstop at top of wall
- o Continuous filet bead of sealam
Sealan, adhesive or gasket g M X
¢ (16 iy W
_ ? ]\ LJL;V Sealant, adhesive or gaske!
210 damp-prooftin =S
| : ; | —=>4— Sill gasket
Ground slopes & | ”
away from ~ e
[ ;“‘iym s% | =4— Treated wood frame wall
| = y ~N S O ~ NN oTaYaYa T™T ¢ G g |
TAdllla®©C Adlld 900d LILLCT S ) (6" per 10) ; | ~~Jle— Gypsum board with permeable
- - ’ $ u \'4"(_\:’ (latex) paint
Impermeable -
V/alaVal "N Nnciilafrin <Tal= Uckh | |=%]— Unfaced cavity insulation, cellulose
V(I11)()] ()1)E] | ASUtat 101 ] S f@ EW l : il or low-density spray-applied foam
Free-draining ——=» 4—‘:«},*\}7 Concrete foundation wal
backfill e
A\ \VYV DY 171 N ¢ N THho INnCcCino 2 +.,‘.,,,, Extruded or expanded polystyrene
ALLO VWV S E /1119 O UIIE 111S1UE n LI rigid insulation (taped or sealed joints)
\ < ¢
\-/\‘I’" Treated wood bottom plate
TN]QICTAN] NNT A \A %'/fir éﬁ"'é? é%ﬁé’/‘jfﬂ | { /
JIIDIDLC ] | lltaCl A UV "’fﬂ?: |LIO] | (=l / ; Sealant, adhesive or gasket
]
Dampproofing ————— [ Il/ /— Sealant or gasket under
L // ttom plate (thermz
\\ O N ANICAILIN +acto [ a{,/‘i Sealant - Sy t f 2?!’*"?‘((;3{?‘8‘1!":!9’:‘
5,,5,{'7"‘ 1calll aéé vV AS L C 4(0‘/»//; ' B o ary ot
’ Filter fabric 2 i A Concrete slab
AT Y
Coarse gravel et A L
ey ] e
) ) YL )_[ £ = Expanded polystyrene
Perforated —-—“-\ ‘ i JoEAL rigd insulation
-
drain pipe (3 /i ks 9. : ' o
E\\ J C Py, A I J Yo (-, . 1 - Granular capillary
1A0F A 16k - 1117 | ‘ Qs deaina
Diagram from builder's Guids Capilary break over ooting —/ breac and ainage
- pad (no fines)

py Joseph Lstibu

Extruded polystyrene rigid
Insulation as bond break
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Foundation and Slab Insulation

nergy-Code Question:
Zﬁmould apove-grade “SKirts be dliowed
In headting dominated climates

* Impossible to air-seal,
Cold-ground absoerbs heat from

rllV/ unconditionead,

S I lowest upfront cost
WIth highest long-term operational costs
[especially w/c[eccr C Or propane heat).
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Foundation and Slab Insulation

Slab-Edge Insulation Details: Flashing & Durability:
L has been challenging 1or some bui lders to resolve flashing and exterior

Pamboarad protection issues with this code update, especially as an afterthought.
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Foundation and Slab Insulation

o

[ L

2LELe rmrwmv pottom- p.

Continuous exterior insulation

Cladding sl

Rodent protection for
continuous rigid insulation

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

P

o s

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

I 1
|‘1 — A
B ==

s iRl |

E f;imme:/]dea: oI concrete, foamboa

-

Cavity insulation

Gypsum board

Sealant, adhesive or
gasket

Sill gasket

Masticed membrane
strp
Concrete slab

Of bevelea-cut proviaes
al 5 ana proyviaes consisten s Tor rloo rng
late wortries

rd 1hsula

o]Cj]

ilders wit

Bevel cut

Of

Granular capillary
break and drainage
pad (no fines)
Rigid insulation

as bond break
material

+————— Concrete
foundation wall

< = Concrete footing
below frost depth

ULL

and wall junctions:

peace of mind when framing

sub-contractors as well.
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Foundation and Slab Insulation
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S ok 3 b - /,Af——/ Sealant
lad ; = ) ~ A . by N - - : X 3 :: > X $
Slab-Edge and Under-Stab Insutation: st e | B —L= percode o

=) ] ashing ————_ | % ' Pressure-treated

: : Al ' : sill plate
rfr P~ =+ /\,-4 - =~ L] L IN /'\ - ~ et 7_ '-:V - - ‘\‘..-., 2 - <
Best Aspects of: This Assermn U|/ rofile: P | e

. Z : t) < ) lsolaﬁonjolnt
. Continueus exterior insutation from waltl

above to roundation 049//

» Pottom-plate of exterior wall rests firmLy
dnd sguarely on concrete foundation.

4-in. gravel

- drainage Iayer. 3

Rigid insulation (optional)
" Vapor retarder

 4in. concrete slab with -
optional w.w. mesh




ventilationcavity ———— %

Building Science Workshop =

Rigid insulation

Foundations and Slabs o e

. . Flashing—
=3 ~Rigidinsulation —

Diagrams of: insulated foundation/siab
flashing, damp-proofing, capillary Jr,,}’J, sealanti,
FOCK-Doard, framing, c de floamboard insulation.

Sill gasket above and
below termite shield

thIldlno.
uilding Research u
mmaries
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Foundation and Slab Insulation

Energy-star Certification: 52,500 lax Credit
bUilding must nave 507% lower heating ana cooling costs vs. 2006 Code.
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20,000 b1'Us LOST per 1,000 s

PEr-Nour auring neating season,

» Energy code requires stab insutation
[Or 'r/f]m C/DOILEr 1n-Tloor radiant
neating systems, but benefits atl

, g/l,@/
can be below-freezing to
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Foundation and Slab Efficiency

P () = o~ o~ - ~ 0 S Ul'8, DEPARTMENT OF ner icienc
Walk-0Out Basements Defining Below-Grade Walls ENERGY ronrenie tromy
. Commom [eason fior comrort complaint

»  “Too cold” to utilize/occu py in winter, ~50% belowgrade
(Q"pwi:nlly When north facing)
Questions and Concerns:
»|S thiS a “below-grade basement st
OIF “stap-on-graae foundation,

1)

Below grade

» Above-grade vs. below grade walls? i o Shd
=) =) ) <50% below grade
Answer:
Energy-modeling so f itware like the REMRate
HERS-Score and Manual JDS consider it to 20,000 BTU’s Heat Loss per Hour,
be 507% below-gra Je ? 507% slab on-grade. (per 1,000 st walk-out slab)
BUILDING ENERGY CODES www.energycodes.gov
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Retrofit Insula

S1

an-on-Grade Retrofit and Basement F

Garage to Living Space Conver;, ons,

Older Tri-Level Homes w/ Grouna-Ley

Materials = S3 per square foot, w/conn
/ (pre

-~ K0 £ ~ .
R-value = R7 vents 857% of heat Loss
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Foundation and Slab Clima

Pre-tightweight concrete pour 1n Slab-on-grade office finish W/R-7

pasement W/ radiant floor heat: poly-1so, &G O5Sb, laminate:

s
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Foundation and Slab Climat

L -~ 4 ~ p P <~ i — ar'p >
Above-Code basement Finish:
Walls = 17 ESP vapor-open R3 feamboard insulation, pltus R-15 unfaced fiberglas
Floors = 1.5 XPS foamboard sulation w/laminated OSB plywood.

UQ
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https://www.larimer.org/building

