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FOREWORD

Permanent Wood Foundation (PWF) systems are
intended for light frame construction including resi-
dential buildings. The realization of full performance
potential requires proper attention to design, fabrica-
tion, and installation of the foundation. This document
primarily addresses structural design requirements.

The Permanent Wood Foundation is a load-
bearing wood-frame wall and floor system designed
for both above and below-grade use as a foundation
for light frame construction. The PWF specifications
are based on information developed cooperatively by
the wood products industry and the U.S. Forest Ser-
vice, with the advice and guidance of the Department
of Housing and Urban Development’s Federal Hous-
ing Administration and utilizing research findings of
the National Association of Home Builders Research
Center. The system combines proven construction
techniques along with proven below-grade moisture
control technology.

Stress-graded lumber framing and plywood
sheathing in the system shall be engineered to support
lateral soil pressures as well as dead, live, snow, wind,
and seismic loads.

Moisture control measures based on foundation
engineering, construction practice, and building mate-
rials technology are employed to achieve dry and com-
fortable living space below-grade. The most important
of these moisture control measures is a granular drain-
age layer surrounding the lower part of the basement
that conducts ground water to a positively drained
sump, preventing hydrostatic pressure on the basement
walls or floor. Similarly, moisture reaching the upper
part of the basement foundation wall is deflected
downward to the gravel drainage system by polyethyl-
ene sheeting, or by the treated plywood wall itself.
The result is a dry basement space that is readily insu-
lated and finished for maximum comfort and conscr-
vation of energy, utility, and use of space.

Wood foundation sections of lumber framing and
plywood sheathing may be factory fabricated or con-
structed at the job site.

American Forest & Paper Association
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GENERAL REQUIREMENTS

1.1 Scope

The basic design and construction requircments
for permanent wood foundation (PWF) systems are set
forth in this Permanent Wood Foundation Design
Specification. Criteria for materials, preservative treat-
ment, soil characteristics, environmental control, de-
sign loads, and structural design are included. Where
requirements are based on nationally recognized stan-
dards and specifications, these standards and specifica-
tions are referenced without ¢laboration.

This Specification is not intended to preclude the
use of materials, assemblies, structures, or designs not
meeting the criteria herein, where it is demonstrated
by analysis based on recognized theory, full scale or
prototype loading tests, studies of model analogues, or
extensive experience in use that the material, assem-
bly, structure, or design will perform satisfactorily in
its intended use.

1.2 Conformance With Standards

The quality of wood products and fasteners, and
the design of supporting members and connections
shall comply with the requirements of the building
code under which the foundation is designed and the
standards specified herein.

1.3 Terminology

ALLOWABLE STRESS DESIGN (ASD). A method
of proportioning structural members and their connec-
tions such that computed stresses do not exceed speci-
fied allowable stresses when the structure is subjected
to appropriate load combinations (also calied working
stress design).

BACKFILL HEIGHT. The height of soil backfill
measured from the bottom of the stud to the exterior
ground surface at any particular point. For a crawl
space with a trenched footing, backfill height is the
difference between exterior and interior ground sur-
faces at any particular point.

COMPOSITE FOOTING. Footing which is com-
prised of a treated wood footing plale and a granular
drainage layer consisting of gravel, coarse sand, or
crushed stone.

DEEP FROST PENETRATION, Frost penetrations
that are typically in the range of 4 feet or greater.

END WALL, Exterior PWF wall oriented parallei to
floor joists.

GRANULAR DRAINAGE LAYER. A continuous
layer of gravel, crushed stone or coarse sand used to
drain the bottom of the foundation and to distribute the
load from the footing to the soil.

JACK STUD. A stud of less than full height that is
fastened to a full height stud to support the end of a
lintel or beam and to transfer vertical loads to the foot-
ing.

KNEE WALL. A less than full height wall used out-
side the main foundation wall to support brick or stone
veneer or other loads.

LOAD AND RESISTANCE FACTOR DESIGN
{(LRFD). A method of proportioning structural mem-
bers and their connections using load and resistance
factors such that no applicable limit state is reached
when the structure is subjected to required load com-
binations.

PLYWOOD. A wood structural panel comprised of
plies of wood veneer arranged in cross-aligned layers.
The plies are bonded with an exterior adhesive that
cures on application of heat and pressure.

SIDE WALL. Exterior PWF wall oriented perpen-
dicular to floor joists.

SILL. The horizontal member forming the bottom of
the rough frame openings of windows.

STUB WALL. Relatively short bearing wall — usually
approximately 3 ft in height, which is supported by a

AMERICAN WOOD COUNCIL
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footing plate and granular drainage layer and provides
bearing support for walls and/or floor joists above.

PRESERVATIVE-TREATED WOOD. Wood im-
pregnated under pressure with preservatives that re-
duce its susceptibility to deterioration. Preservative-
treated wood used in permanent wood foundations
shall be pressure treated with preservatives in accor-
dance with AWPA Ul: User Specification for Treated

WALK-OUT BASEMENT. Basement which typi-
cally has little or no backfill on one side (walk-out
side) and high backfill on the opposite side of the
building (or structure). Also referred to as
DAYLIGHT basement.

WOOD FOOTING PLATE. In conjunction with the
granular drainage layer, the wood footing plate dis-
tributes loads from the PWF wall to the undisturbed

Wood: Commodity Specification A, Section 4.2 Lum- soil below.
ber and Plywood for Permanent Wood Foundations;
UCA4B retention.
1.4 Notation
A, = area of wood footing plate, in? M = ASD design bending moment in plywood foot-
. i ing plate, in-1bs /ft (lineal foot of footing plate
B, = induced lateral load in diaphragm due to dif- g plate, In ( g plate)
ferentiat backfill, Ibs per foot of length of wall M, = maximum PWF plywood bending moment, in.-
perpendicular to the direction of the applied ibs/ft {lineal ft of plywood pane! width)
fi . . . .
orce M... = maximum design bending moment in PWF stud,
Qo = G€Pth of granular footing, in. ft-lbs
d,.. =depthof PWF stud perpendicular to wall, in. p = axial ASD design load, Ibs/ft (lineal foot of
E,.. = modulus of elasticity of PWF stug, psi footing plate)
F..' = adjusted compression design value perpen- P = axial ASD design ioad, Ibs
dicular to grain, psi Uuorg = allowable bearing pressure between footing
F. = adjusted tension design value perpendicular ir::ate :fnd gravel, sand, or crushed stone foot-
to grain, psi & P
F, = adjusted shear design value parailel to grain Goos = indfuced bearing pressure on soil from footing,
(horizontal shear), psi ps
h = backfill height (from top of bottom plate to Ra = ;eactllo r: a}t IEOt/tfirg.Of PIV:F s;tu;i (tolf) of bot-
ground surface), ft om plate}, Ibs ineal foot of wa
h, = backfill height on the side of the building op- R = nlaa;: t;oirt; a;cftto(? of T?F stufd (b;)t tom of top
posite the side with greatest depth of backfill, plate,, los ineal foot of wa
ft s = PWF stud spacing, in.
h, = backfill height on inside of PWF crawl space t, = thickness of wood footing plate, in.
wall: distance from top of bottom plate to ) ) '
ground surface, ft V..« = designshear force in PWF stud, Ibs
h, = backfill height on the side of the building with W = width of rectangular-shaped building, Tt
greatest depth of backfill, ft w,, = width of bottom wall plate, in.
h, = backfili height on outside of PWF crawl space Weg = Width of granular footing, in.
wall: distance from top of bottom plate to . . .
ground surface, ft w,, = width ?f wood or multi-ply plywood footing
plate, in.
H = height of PWF wall {from top of bottom plate - locati f . desi .
to bottom of top plate), ft X = loca ion of maximum design bending moment
in PWF stud (from top of bottom plate), ft
1, = moment of inertia of PWF stud, in* . .
X, = cantilever length of wood footing plate or

=
1

» = length of wood footing plate, in.

multi-ply plywood footing plate, in.
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GENERAL REQUIREMENTS

Agq = Maximum out-of-plane long-term deflectionin
PWF wall stud, in.

o = designiateral soit load, los/ft* per foot of
depth
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MATERIALS

2.1 Framing

Framing used in the PWF system shall be lumber
in accordance with USDOC PS 20 and shall bear the
stamp of an approved grading agency or inspection
bureau which participates in an accreditation program,
such as the American Lumber Standard (ALS) pro-
gram or equivalent.

2.2 Sheathing

Sheathing used in the PWF system shall be
plywood manufactured with all sofiwood veneers,
bonded with exterior adhesive (Exposure 1 or Exte-
rior), and grademarked indicating conformance with
USDOC PS 1, USDOC PS 2, or applicable code
evaluation reports.

2.3 Preservative Treatment

2.3.1 General

All exterior foundation wall framing and sheathing
(except the upper top plate); all interior bearing wail
framing and sheathing, posts or other wood supports
used in crawl spaces; all sieepers, joists, blocking and
plywood subflooring used in basement floors; and all
other plates, framing and sheathing in contact with the
ground or in direct contact with concrete shall be pres-
sure treated with preservatives. Treatment shall be in
accordance with AWPA U1l: Commodity Specification
A, Section 4.2 Lumber and Plywood for Permanent
Wood Foundations; UC4B Retentions and AWPA T1,
Processing and Treatment Standard; Section 8, Special
Requirements for Permanent Wood Foundation Mate-
rial.

Exceptions:

1. Members 8 in. or more above finish prade are
not required o be preservative treated.

2. Unfreated lumber may be used in interior
load-bearing walls where such walls are sup-
ported directly on top of a treated floor sys-
tem.

2.3.2 Marking

Each piece of treated wood shall bear the quality
mark of an inspection agency listed by an accreditation
body complying with the requirements of the Ameri-
can Lumber Standard Committee Treated Wood Pro-
gram or ¢quivalent.

2.3.3 Cutting or Drilling

Where preservative treated lumber is required in a
PWF and is cut or drilled after treatment, the cut sur-
face and drilled holes shall be field treated in accor-
dance with AWPA M4,

AMERICAN WOGCD COUNCIL
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2.4 Connections In Preservative-Treated Wood

2.4.1 General

Fasteners and connectors used in preservative-
treated wood shall be of Type 304 or 316 stainless
steel.

Exception:

When framing lumber is treated with Chromated
Copper Arsenate (CCA) and the moisture content
of the framing remains at 19 percent or less (such
as studs, blocking, and top plates of exterior and

interior basement walls), hot-dipped galvanized
(zinc-coated) steel fasteners conforming to the re-
quirements of ASTM A153 shall be permitted in
lumber-to-lumber connections.

2.4.2 Corrosion of Metal Parts

Stainless steel parts and galvanized steel parts
shall not be placed in contact with one another.

2.5 Aggregate for Footings and Fill

2.5.1 Gravel

Gravel shali be washed, and free from organic,
clayey, or silty soils. The maximum size stone shall
not exceed % inch and the gravel shall contain not
mor¢ than 10 percent of fine material that passes a No.
4 (3/16 in. or 4.75 mm) sieve.

2.5.2 Sand

Sand shall be coarse, not smaller than 1/16 in,
grains and shall be free from organic, clayey, or silty
soils.

2.6 Caulking Compound

2.5.3 Crushed Stone

Crushed stone shall be washed and shall contain
not more than 10% of fine material that passes through
a No. 4 (3/16 in. or 4.75 mm) sieve. The maximum
sized stone shall not exceed % inch.

Caulking compound shall be capable of expanding
and contracting to provide a moisture proof seal under
the conditions of temperature and moisture content at
which it will be applied and used.

2.7 Polyethylene Sheeting

Polyethylene sheeting shall be UV resistant,
minimum 6 mii thick, and conform to the requirements
of ASTM D 4397,

AMERICAN FOREST & PAPER ASSOCIATION
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MATERIALS

2.8 Polyethylene Sheeting Adhesive

2.8.1 Bonding to Sheathing

The adhesive used to attach polyethylene sheeting
to wall sheathing shall be capable of bonding polyeth-
ylene sheeting to preservative treated wood sheathing
under the conditions of temperature and moisture con-
tent at which the adhesive will be applied and used.

2.8.2 Sealing Joints in
Polyethylene Sheeting

The adhesive used to bond sheets of polyethylene
sheeting to cach other shall be capable of sealing joints
under the conditions of temperature and moisture con-
tent at which the adhesive will be applied and used.

AMERICAN WOOD COUNCIL
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sOIL: TYPES, STRUCTURAL PERFORMANCE, DRAINAGE

3.1 Soil Types

Soil types shall be as determined by the authority
having jurisdiction (AHJ) unless a geotechnical inves-
tigation report is provided to and approved by the
AHJ. Soil types classified under the Unified Soil Clas-
sification System shall be in accordance with ASTM D
2487.

3.2 Soil Structure Characteristics

3.2.1 Design Properties of Soils

Design properties shall be based on the minimum
design properties required by the AHJ unless an ap-
proved geotechnical investigation report is provided.

3.2.2 Soils With Good to Medium
Drainage

Soils classified as GW, GP, SW, SP, GM, SM,
GC, SC, ML, and CL which are characterized by good
to medium drainage characteristics, shall be permitted
for use with PWF basements or crawl space applica-
tions provided the following requirements are satis-
fied:

1. the lot grading complies with 4.1.1;

2. the backfill is free of voids, organic matter, or

chunks of clay;

3. polyethylene sheeting is applied under the
basement floor and on exterior walls and
complies with 4.1.3 and 4.1.6 respectively;

4. for basements, a sump is provided and com-
plies with 4.1.4; and,

5. for basements, drainage underneath the foun-
dation complies with 4.1.2.

3.2.3 Soils With Poor Drainage

Soils classified as CH and MH which are charac-
terized by poor drainage characteristics, shall be con-
sidered unsuitable for use with PWF basements or
crawl space applications.

3.2.3.1 Suitable CH and MH Soils: Where CH and
MH soils are deemed suitable for a PWF, the same
limitations as Section 3.2.2 shall apply provided
granular fill placed underneath the basement floor slab
is to a depth not less than 6 inches.

3.2.3.2 Backfill: Backfill of CH (inorganic clays
of high plasticity) or other types of expansive soils
shall not be compacted dry. Backfill with MH soil
types (inorganic silts, micaceous or diatomaceous fine
sandy or silty soils, elastic silts) shall be compacted to
prevent surface water infiltration.

3.2.4 Soils With Poor to
Unsatisfactory Drainage

Soils classified as OL, OH, and Pt are characterized by
poor-to-unsatisfactory drainage characteristics and
shall not be permitted for use with PWF basements or
crawl space applications.

Exception:

A PWF shall be pemmitted in CH or MH soils
where a geotechnical investigation report, pre-
pared by a registered design professional, specifies
mitigation of the poor drainage characteristics and
is approved by the AHJ. The same limitations as
Section 3.2.2 shall apply provided granular fill is
placed undemeath the basement floor slab to a
depth not less than 6 inches,
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ENVIRONMENTAL CONTROL

4.1 Design for Dryness

4.1.1 Drainage of Surface Water

Adjacent ground surfaces shall be sloped away
from the structure at a slope of not less than one unit
vertical in 20 units horizontal (5-percent slope) for a
minimum distance of 10 feet measured perpendicular
to the face of the wall, or an approved alternate
method of diverting water away from the foundation
shall be used. Provision shall also be made for drain-
age of accumulated surface water, including water
from roofs and decks, away from the foundation to a
natural drainage area or storm Sewer.

4.1.2 Drainage Underneath
Foundation

For basement construction in soils classified as
GW, GP, SW, SP, GM, SM, GC, SC, ML, and CL a
pranular drainage layer of gravel, crushed stone, or
sand shall be placed to a minimum thickness of 4 in.
under the basement floor slab and all wall footings,
including continuous concrete footings. For basement
construction in soils classified as CH and MH, the
granular drainage layer shall be placed to a minimum
thickness of 6 in. under the basement floor slab and all
wall footings. Provision shall be made for positive
draining of this layer.

4.1.3 Polyethylene Sheeting
under Concrete Slah, Wood
Sleeper, and Raised Floor
Systems

Minimum 6 mil thick polyethylene sheeting shall
be applied over the granular drainage layer. Where a
concrete slab is used, the concrete shall be poured over
the sheeting. Where a wood sleeper floor system is
used, sheeting shall be placed over wood sleepers sup-
ported by the granular drainage layer and under the
basement floor joists. Joint laps shall not be sealed and
a 2 in. gap between the sheeting shall be provided at
ends of sleepers and wood footing plates to facilitate
drainage of any water that inadvertently enters from
above (i.e. plumbing leaks, etc.) into the granular
drainage layer. Where a raised floor system is used,
polyethylene sheeting shall be applied over the ground
surface and shall be protected from damage by means
of a protective cover,

4.1.4 Sump Requirements

Where there is habitable space below grade, a
sump shall be provided to drain the granular drainage
layer unless the foundation is installed in soils classi-
fied as GW, GP, SW, SP, GM, or SM. The sump shall
extend 24 in. below the 1op of the granular drainage
layer and shall be provided with positive gravity or
mechanical drainage to remove any accumulated wa-
ter. Drainage shali be by gravity to a sewer or 1o day-
light, or a sump pump shall be provided.

Exception:

Where winter freeze-up is possible, drainage shail

not be by gravity drain to daylight.

4.1.5 Plywood Joints in
Foundation Walls

In basement construction, plywood joints in the
foundation walls shall be sealed full length with ap-
proved caulking compound (see 2.6). All plywood
joints shall be supported by 2 in. nominal or wider
framing.

4.1.6 Polyethylene Sheeting on
Exterior Walls

Minimum 6 mil thick polyethylene sheeting shall
be applied over the below-grade portion of the exterior
surface of exterior basement walls prior to backfilling.
Joints in the sheeting shall be lapped 6 in. and sealed
with adhesive (see 2.8.2). The top edge of the sheeting
shall be bonded to the preservative treated wood
sheathing to form a seal. Sheeting at ground surface
shall be protected from mechanical damage and expo-
sure by a grade board comprised of treated lumber,
treated plywood, cement board, or brick attached to
the wall 8 in, above finish pround surface and extend-
ing 4 in. below grade. The top edge of the sheeting
shall be extended to the top edge of the grade board
and shall be bonded to the sheathing to form a seal.

The joint between the grade board and the wall
shall be caulked full length prior to fastening the grade
board to the wall. The sheeting shall extend down to
the bottom of the wood footing plate but shall not ex-
tend into the gravel footing.

AMERICAN WOOD COUNCIL
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4.1.7 Backfill

The space between the excavation and the founda-
tion wall shail be backfilled with the same granular
material used to support the footings, up to a minimum
height of one foot above the top of the footing for soils
with good to medium drainage (see 3.2.2), or haif the
total backfill height for soils with poor drainage (sce
32.3).

Exception:

For soils with poor drainage that are deemed suit-
able for use with a PWF, drainage mats shall be
permitted where deep frost penefration does not
occur. Drainage mats shall be applied over poly-
ethylene sheeting (see 4.1.6). For these cases, a 12
in. minimum backfill with gravel or other footing
material, measured perpendicular to the vertical
face of the wall along the full vertical extent of the
drainage mat is required.

4.2 Design for Climate Control

4.2.1 Insulation of Exterior Walls

Wood foundations enclosing habitable space shall
be insulated between studs or outside of the foundation
wall in accordance with the requirements of the AHJ,

42.1.1 Minimum Gap: Where insulation is in-
stalled between studs in the below ground surface por-
tion of the foundation wall, there shall be a minimum
2 in. gap between the bottom of the insulation and the
bottom plate.

42.1.2 Crawl Space Insulation: In crawl space
construction, insulation shall be permitted to be in-
stalled between floor joists or against the band joists
and on the inner faces of the studs and plates of the
crawl space foundation wall. Wall insulation in the
crawl space foundation shall be separated from the soil
by polyethylene sheeting. (see 4.1.3).

4.2.2 Vapor Barrier - with Vented
Air Space

Where insulation is installed between studs, and a
vented air space is provided between the insulation
and plywood foundation wall, a vapor barrier shall be
installed from the upper plate and extend down to the
bottom plate. Refer to Figure 1.

Figure 1 PWF Exterior Basement
Wall Showing Location of
Vapor Barrier With
Vented Air Space

Vapgr _Insulation
Barrier
Vented air
space

4.2.3 Vapor Barrier - with No
Vented Air Space

Where insulation is installed between studs, and a
vented air space is not provided between the insulation
and the plywood foundation wall, a vapor barrier shall
be installed from the upper plate down to approxi-
mately one foot below outside ground surface. This
insulated portion of the stud cavity shall be closed oft
from the space below by folding an extension of the
vapor barrier into the cavity and attaching it to the ply-
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wood foundation wall. Additional insulation without 4.2.4 Ventilation of Crawl Space
vapor barrier shall be permitted to be installed below Foundation

this level. Refer to Figure 2.

Figure 2 PWF Exterior Basement Ventilation of a craw! space shall be provided 1n
Wall Showing Location of accordance with the requirements of the AHJ.
Vapor Barrier with no
Vented Air Space

Insuiation

Vapor. =hl=

Barrier 1t

B

Additional
Insulation
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