FOUNDATIONS

TABLE R404.2.3
PLYWOOD GRADE AND THICKNESS FOR WOOD FOUNDATION CONSTRUCTION (30 pcf equivalent-fluid weight soil pressure)
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per cubic foot = 0.1572 kN/m’.
a. Plywood shall be of the following minimum grades in accordance with DOC PS 1 or DOCPS 2:

1. DOC PS 1 Plywood grades marked:
1.1. Structural I C-D (Exposure 1).
1.2. C-D (Exposure 1).
2. DOC PS 2 Plywood grades marked:
2.1. Structural I Sheathing (Exposure 1).
2.2. Sheathing (Exposure 1).

3. Where a major portion of the wall is exposed above ground and a better appearance is desired, the following plywood grades marked exterior are suitable:
3.1. Structural I A-C, Structural I B-C or Structural I C-C (Plugged) in accordance with DOC PS 1.
3.2. A-C Group 1, B-C Group 1, C-C (Plugged) Group 1 or MDO Group 1 in accordance with DOC PS 1.

3.3. Single Floor in accordance with DOC PS 1 or DOC PS 2.

b. Minimum thickness '*/,, inch, except crawl space sheathing shall have not less than 3/4inch for face grain across studs 16 inches on center and maximum 2-foot

depth of unequal fill.

¢. For this fill height, thickness and grade combination, panels that are continuous over less than three spans (across less than three stud spacings) require
blocking 16 inches above the bottom plate. Offset adjacent blocks and fasten through studs with two 16d corrosion-resistant nails at each end.

SECTION R405
FOUNDATION DRAINAGE

R405.1 Concrete or masonry foundations. Drains shall be
provided around concrete or masonry foundations that retain
earth and enclose habitable or usable spaces located below
grade. Drainage tiles, gravel or crushed stone drains, perfo-
rated pipe or other approved systems or materials shall be
installed at or below the area to be protected and shall dis-
charge by gravity or mechanical means into an approved
drainage system. Gravel or crushed stone drains shall extend
not less than 1 foot (305 mm) beyond the outside edge of the
footing and 6 inches (152 mm) above the top of the footing and
be covered with an approved filter membrane material. The
top of open joints of drain tiles shall be protected with strips of
building paper. Except where otherwise recommended by the
drain manufacturer, perforated drains shall be surrounded with
an approved filter membrane or the filter membrane shall
cover the washed gravel or crushed rock covering the drain.
Drainage tiles or perforated pipe shall be placed on a minimum
of 2 inches (51 mm) of washed gravel or crushed rock not less
than one sieve size larger than the tile joint opening or perfo-
ration and covered with not less than 6 inches (152 mm) of the
same material.

Exception: A drainage system is not required where the
foundation is installed on well-drained ground or sand-
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gravel mixture soils according to the Unified Soil Classifi-
cation System, Group I soils, as detailed in Table R405.1.

R405.1.1 Precast concrete foundation. Precast concrete
walls that retain earth and enclose habitable or useable
space located below-grade that rest on crushed stone foot-
ings shall have a perforated drainage pipe installed below
the base of the wall on either the interior or exterior side of
the wall, not less than 1 foot (305 mm) beyond the edge of
the wall. If the exterior drainage pipe is used, an approved
filter membrane material shall cover the pipe. The drain-
age system shall discharge into an approved sewer system
or to daylight.

R405.2 Wood foundations. Wood foundations enclosing
habitable or usable spaces located below grade shall be ade-
quately drained in accordance with Sections R405.2.1
through R405.2.3.

R405.2.1 Base. A porous layer of gravel, crushed stone or
coarse sand shall be placed to a minimum thickness of 4
inches (102 mm) under the basement floor. Provision shall
be made for automatic draining of this layer and the gravel
or crushed stone wall footings.

R405.2.2 Vapor retarder. A 6-mil-thick (0.15 mm) poly-
ethylene vapor retarder shall be applied over the porous
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layer with the basement floor constructed over the poly-
ethylene.

R405.2.3 Drainage system. In other than Group I soils, a
sump shall be provided to drain the porous layer and foot-
ings. The sump shall be not less than 24 inches (610 mm)
in diameter or 20 inches square (0.0129 m?), shall extend
not less than 24 inches (610 mm) below the bottom of the
basement floor and shall be capable of positive gravity or
mechanical drainage to remove any accumulated water.
The drainage system shall discharge into an approved
sewer system or to daylight.

SECTION R406
FOUNDATION WATERPROOFING AND
DAMPPROOFING

R406.1 Concrete and masonry foundation dampproofing.
Except where required by Section R406.2 to be waterproofed,
foundation walls that retain earth and enclose interior spaces
and floors below grade shall be dampproofed from the higher
of (a) the top of the footing or (b) 6 inches (152 mm) below the
top of the basement floor, to the finished grade. Masonry walls
shall have not less than */ inch (9.5 mm) portland cement parg-

ing applied to the exterior of the wall. The parging shall be
dampproofed in accordance with one of the following:

1. Bituminous coating.

2. Three pounds per square yard (1.63 kg/m?) of acrylic
modified cement.

3. One-eighth-inch (3.2 mm) coat of surface-bonding
cement complying with ASTM C 887.

4. Any material permitted for waterproofing in Section
R406.2.

5. Other approved methods or materials.

Exception: Parging of unit masonry walls is not
required where a material is approved for direct appli-
cation to the masonry.

Concrete walls shall be dampproofed by applying any one
of the listed dampproofing materials or any one of the water-
proofing materials listed in Section R406.2 to the exterior of
the wall.

R406.2 Concrete and masonry foundation waterproofing.
In areas where a high water table or other severe soil-water
conditions are known to exist, exterior foundation walls that
retain earth and enclose interior spaces and floors below

TABLE R405.1
PROPERTIES OF SOILS CLASSIFIED ACCORDING TO THE UNIFIED SOIL CLASSIFICATION SYSTEM

UNIFIED SOIL VOLUME CHANGE
SOIL DRAINAGE FROSTHEAVE
CLASSIFICATION SOIL DESCRIPTION 2 POTENTIAL
GROUP SYSTEM SYMBOL CHARACTERISTICS?| POTENTIAL EXPANSION®
GW Well-graded gravels, grat\;ilezand mixtures, little or no Good Low Low
GP Poorly graded gravels or gravel sand mixtures, little or Good Low Low
no fines
Group I SwW Well-graded sands, gravelly sands, little or no fines Good Low Low
SP Poorly graded sands or gravelly sands, little or no fines Good Low Low
GM Silty gravels, gravel-sand-silt mixtures Good Medium Low
SM Silty sand, sand-silt mixtures Good Medium Low
GC Clayey gravels, gravel-sand-clay mixtures Medium Medium Low
SC Clayey sands, sand-clay mixture Medium Medium Low
Group II Inorganic silts and very fine sands, rock flour, silty or . .
P ML clayey fine sands or clayey silts with slight plasticity Medium High Low
CL Inorganic clays of low to rl'ledlum plasticity, gravelly Medium Medium Medium
clays, sandy clays, silty clays, lean clays to Low
CH Inorganic clays of high plasticity, fat clays Poor Medium High
Group III ic si i i
p MH Inorganic silts, micaceous or d1atf)mgceous fine sandy Poor High High
or silty soils, elastic silts
OL Organic silts and organic silty clays of low plasticity Poor Medium Medium
Group IV OH Organic clays of medlursrili(; high plasticity, organic Unsatisfactory Medium High
Pt Peat and other highly organic soils Unsatisfactory Medium High

For SI: 1 inch =25.4 mm.

a. The percolation rate for good drainage is over 4 inches per hour, medium drainage is 2 inches to 4 inches per hour, and poor is less than 2 inches per hour.

b. Soils with a low potential expansion typically have a plasticity index (PI) of O to 15, soils with a medium potential expansion have a PI of 10 to 35 and soils
with a high potential expansion have a PI greater than 20.
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grade shall be waterproofed from the higher of (a) the top of
the footing or (b) 6 inches (152 mm) below the top of the
basement floor, to the finished grade. Walls shall be water-
proofed in accordance with one of the following:

1. Two-ply hot-mopped felts.

. Fifty-five-pound (25 kg) roll roofing.

. Six-mil (0.15 mm) polyvinyl chloride.

. Six-mil (0.15 mm) polyethylene.

Forty-mil (1 mm) polymer-modified asphalt.
. Sixty-mil (1.5 mm) flexible polymer cement.

. One-eighth-inch (3 mm) cement-based, fiber-reinforced,
waterproof coating.

8. Sixty-mil (1.5 mm) solvent-free liquid-applied syn-
thetic rubber.

Exception: Organic-solvent-based products such as
hydrocarbons, chlorinated hydrocarbons, ketones and es-
ters shall not be used for ICF walls with expanded polysty-
rene form material. Use of plastic roofing cements, acrylic
coatings, latex coatings, mortars and pargings to seal ICF
walls is permitted. Cold-setting asphalt or hot asphalt shall
conform to Type C of ASTM D 449. Hot asphalt shall be
applied at a temperature of less than 200°F (93°C).

All joints in membrane waterproofing shall be lapped and
sealed with an adhesive compatible with the membrane.

N o n AW

R406.3 Dampproofing for wood foundations. Wood foun-
dations enclosing habitable or usable spaces located below
grade shall be dampproofed in accordance with Sections
R406.3.1 through R406.3.4.

R406.3.1 Panel joint sealed. Plywood panel joints in the
foundation walls shall be sealed full length with a caulking
compound capable of producing a moistureproof seal
under the conditions of temperature and moisture content
at which it will be applied and used.

R406.3.2 Below-grade moisture barrier. A 6-mil-thick
(0.15 mm) polyethylene film shall be applied over the
below-grade portion of exterior foundation walls prior to
backfilling. Joints in the polyethylene film shall be lapped
6 inches (152 mm) and sealed with adhesive. The top edge
of the polyethylene film shall be bonded to the sheathing to
form a seal. Film areas at grade level shall be protected
from mechanical damage and exposure by a pressure-pre-
servative treated lumber or plywood strip attached to the
wall several inches above finished grade level and extend-
ing approximately 9 inches (229 mm) below grade. The
joint between the strip and the wall shall be caulked full
length prior to fastening the strip to the wall. Where
approved, other coverings appropriate to the architectural
treatment shall be permitted to be used. The polyethylene
film shall extend down to the bottom of the wood footing
plate but shall not overlap or extend into the gravel or
crushed stone footing.

R406.3.3 Porous fill. The space between the excavation
and the foundation wall shall be backfilled with the same
material used for footings, up to a height of 1 foot (305
mm) above the footing for well-drained sites, or one-half
the total back-fill height for poorly drained sites. The
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porous fill shall be covered with strips of 30-pound (13.6
kg) asphalt paper or 6-mil (0.15 mm) polyethylene to per-
mit water seepage while avoiding infiltration of fine soils.
R406.3.4 Backfill. The remainder of the excavated area
shall be backfilled with the same type of soil as was
removed during the excavation.

R406.4 Precast concrete foundation system dampproofing.
Except where required by Section R406.2 to be waterproofed,
precast concrete foundation walls enclosing habitable or use-
able spaces located below grade shall be dampproofed in
accordance with Section R406.1.

R406.4.1 Panel joints sealed. Precast concrete foundation
panel joints shall be sealed full height with a sealant meet-
ing ASTM C 920, Type S or M, Grade NS, Class 25, Use
NT, M or A. Joint sealant shall be installed in accordance
with the manufacturer’s instructions.

SECTION R407
COLUMNS

R407.1 Wood column protection. Wood columns shall be
protected against decay as set forth in Section R317.

R407.2 Steel column protection. All surfaces (inside and
outside) of steel columns shall be given a shop coat of rust-
inhibitive paint, except for corrosion-resistant steel and steel
treated with coatings to provide corrosion resistance.

R407.3 Structural requirements. The columns shall be
restrained to prevent lateral displacement at the bottom end.
Wood columns shall be not less in nominal size than 4 inches
by 4 inches (102 mm by 102 mm). Steel columns shall be not
less than 3-inch-diameter (76 mm) Schedule 40 pipe manufac-
tured in accordance with ASTM A 53 Grade B or approved
equivalent.

Exception: In Seismic Design Categories A, B and C, col-
umns not more than 48 inches (1219 mm) in height on a
pier or footing are exempt from the bottom end lateral dis-
placement requirement within under-floor areas enclosed
by a continuous foundation.

SECTION R408
UNDER-FLOOR SPACE

R408.1 Ventilation. The under-floor space between the bot-
tom of the floor joists and the earth under any building
(except space occupied by a basement) shall have ventilation
openings through foundation walls or exterior walls. The
minimum net area of ventilation openings shall be not less
than 1 square foot (0.0929 m?) for each 150 square feet (14
m?) of under-floor space area, unless the ground surface is
covered by a Class 1 vapor retarder material. Where a Class 1
vapor retarder material is used, the minimum net area of ven-
tilation openings shall be not less than 1 square foot (0.0929
m?) for each 1,500 square feet (140 m?) of under-floor space
area. One such ventilating opening shall be within 3 feet (914
mm) of each corner of the building.

R408.2 Openings for under-floor ventilation. The mini-
mum net area of ventilation openings shall be not less than 1
square foot (0.0929 m?) for each 150 square feet (14 m®) of
under-floor area. One ventilation opening shall be within 3
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feet (915 mm) of each corner of the building. Ventilation
openings shall be covered for their height and width with any
of the following materials provided that the least dimension
of the covering shall not exceed '/, inch (6.4 mm):

1. Perforated sheet metal plates not less than 0.070 inch
(1.8 mm) thick.

2. Expanded sheet metal plates not less than 0.047 inch
(1.2 mm) thick.

. Cast-iron grill or grating.
. Extruded load-bearing brick vents.
. Hardware cloth of 0.035 inch (0.89 mm) wire or heavier.

. Corrosion-resistant wire mesh, with the least dimension
being '/ inch (3.2 mm) thick.

Exception: The total area of ventilation openings shall be
permitted to be reduced to '/, 5, of the under-floor area
where the ground surface is covered with an approved
Class I vapor retarder material and the required openings
are placed to provide cross ventilation of the space. The
installation of operable louvers shall not be prohibited.

R408.3 Unvented crawl space. Ventilation openings in
under-floor spaces specified in Sections R408.1 and R408.2
shall not be required where the following items are provided:

AN AW

1. Exposed earth is covered with a continuous Class I
vapor retarder. Joints of the vapor retarder shall overlap
by 6 inches (152 mm) and shall be sealed or taped. The
edges of the vapor retarder shall extend not less than 6
inches (152 mm) up the stem wall and shall be attached
and sealed to the stem wall or insulation.

2. One of the following is provided for the under-floor
space:

2.1. Continuously operated mechanical exhaust ven-
tilation at a rate equal to 1 cubic foot per minute
(0.47 L/s) for each 50 square feet (4.7 m®) of
crawl space floor area, including an air pathway
to the common area (such as a duct or transfer
grille), and perimeter walls insulated in accor-
dance with Section N1102.2.11 of this code.

2.2. Conditioned air supply sized to deliver at a rate
equal to 1 cubic foot per minute (0.47 L/s) for
each 50 square feet (4.7 m?) of under-floor area,
including a return air pathway to the common
area (such as a duct or transfer grille), and
perimeter walls insulated in accordance with
Section N1102.2.11 of this code.

2.3. Plenum in existing structures complying with
Section M1601.5, if under-floor space is used as
a plenum.

R408.4 Access. Access shall be provided to all under-floor
spaces. Access openings through the floor shall be a mini-
mum of 18 inches by 24 inches (457 mm by 610 mm). Open-
ings through a perimeter wall shall be not less than 16 inches
by 24 inches (407 mm by 610 mm). Where any portion of the
through-wall access is below grade, an areaway not less than
16 inches by 24 inches (407 mm by 610 mm) shall be pro-
vided. The bottom of the areaway shall be below the thresh-
old of the access opening. Through wall access openings shall
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not be located under a door to the residence. See Section
M1305.1.4 for access requirements where mechanical equip-
ment is located under floors.

R408.5 Removal of debris. The under-floor grade shall be
cleaned of all vegetation and organic material. All wood
forms used for placing concrete shall be removed before a

- building is occupied or used for any purpose. All construction

materials shall be removed before a building is occupied or
used for any purpose.

R408.6 Finished grade. The finished grade of under-floor
surface shall be permitted to be located at the bottom of the
footings; however, where there is evidence that the ground-
water table can rise to within 6 inches (152 mm) of the fin-
ished floor at the building perimeter or where there is
evidence that the surface water does not readily drain from
the building site, the grade in the under-floor space shall be
as high as the outside finished grade, unless an approved
drainage system is provided.

R408.7 Flood resistance. For buildings located in flood haz-
ard areas as established in Table R301.2(1):

1. Walls enclosing the under-floor space shall be provided
with flood openings in accordance with Section
R322.2.2.

2. The finished ground level of the under-floor space shall
be equal to or higher than the outside finished ground
level on at least one side.

Exception: Under-floor spaces that meet the require-
ments of FEMA/FIA TB 11-1.

2015 INTERNATIONAL RESIDENTIAL CODE®

~—



