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R317.1 Location required. Protection of wood and wood based products from decay shall be provided in the 
following locations by the use of naturally durable wood or wood that is preservative-treated in accordance with 
AWPA U1 for the species, product, preservative and end use. Preservatives shall be listed in Section 4 of AWPA 
U1.  

1. Wood joists or the bottom of a wood structural floor when closer than 18 inches (457 mm) or wood 
girders when closer than 12 inches (305 mm) to the exposed ground in crawl spaces or unexcavated area 
located within the periphery of the building foundation. 
2. Wood framing members that rest on concrete or masonry exterior foundation walls and are less than 8 
inches (203 mm) from the exposed ground. 
3. Sills and sleepers on a concrete or masonry slab that is in direct contact with the ground unless separated 
from such slab by an impervious moisture barrier. 
4. The ends of wood girders entering exterior masonry or concrete walls having clearances of less than 1/2 

inch (12.7 mm) on tops, sides and ends. 
5. Wood siding, sheathing and wall framing on the exterior of a building having a clearance of less than 6 
inches (152 mm) from the ground or less than 2 inches (51 mm) measured vertically from concrete steps, 
porch slabs, patio slabs and similar horizontal surfaces exposed to the weather. 

 
R404.1.2.1 Masonry foundation walls. Concrete masonry and clay masonry foundation walls shall be constructed 
as set forth in Table R404.1.1 (1), R404.1.1 (2), R404.1.1 (3) or R404.1.1 (4) and shall also comply with applicable 
provisions of Section R606. 
 
R404.1.3 Concrete foundation walls. Concrete foundation walls that support light-frame walls shall be designed 
and constructed in accordance with the provisions of this section, ACI 318, ACI 332 or PCA 100. Concrete 
foundation walls that support above-grade concrete walls that are within the applicability limits of Section R608.2 
shall be designed and constructed in accordance with the provisions of this section, ACI 318, ACI 332 or PCA 100. 
Concrete foundation walls that support above-grade concrete walls that are not within the applicability limits of 
Section R608.2 shall be designed and constructed in accordance with the provisions of ACI 318, ACI 332 or PCA 
100. When ACI 318, ACI 332, PCA 100 or the provisions of this section are used to design concrete foundation 
walls, project drawings, typical details and specifications are not required to bear the seal of the architect or engineer 
responsible for design, unless otherwise required by the state law of the jurisdiction having authority. 
 

R404.1.3.2 Reinforcement for foundation walls. Concrete foundation walls shall be laterally supported at 
the top and bottom. Horizontal reinforcement shall be provided in accordance with Table R404.1.2 (1). 
Vertical  reinforcement shall be provided in accordance with Table R404.1.2(2), R404.1.2(3), R404.1.2(4), 
R404.1.2(5), R404.1.2(6), R404.1.2(7) or R404.1.2(8). Vertical reinforcement for flat basement walls 
retaining 4 feet (1219 mm) or more of unbalanced backfill is permitted to be determined in accordance with 
Table R404.1.2(9). For basement walls supporting above grade concrete walls, vertical reinforcement shall 
be the greater of that required by Tables R404.1.2 (2) through R404.1.2(8) or by Section R608.6 for the 
above-grade wall. 

 
R404.1.3.2.2 Concrete foundation stem walls supporting light-frame above-grade walls. 
Concrete foundation stem walls that support light-frame above-grade walls shall be designed and 
constructed in accordance with this section.  

1. Stem walls not laterally supported at top. Concrete stem walls that are not monolithic 
with slabs-on-ground or are not otherwise laterally supported by slabs-on-ground and 
retain 48 inches (1219 mm) or less of unbalanced fill, measured from the top of the wall, 
shall be constructed in accordance with Section R404.1.3. Foundation stem walls that 
retain more than 48 inches (1219 mm) of unbalanced fill, measured from the top of the 
wall shall be designed in accordance with Sections R404.1.4 and R404.4.  

 
2. Stem walls laterally supported at top. Concrete stem walls that are monolithic with 
slabs-on ground or are otherwise laterally supported by slabs-on-ground shall be 
constructed in accordance with Section R404.1.3. Where the unbalanced backfill retained 
by the stem wall is greater than 48 inches (1219 mm), the connection between the stem 



wall and the slab on-ground, and the portion of the slab-on ground providing lateral 
support for the wall, shall be designed in accordance with PCA 100 or in accordance with 
accepted engineering practice. 

 
R404.1.3.3.7 Reinforcement. 

 
R404.1.3.3.7.1 Steel reinforcement. Steel reinforcement shall comply with the requirements of ASTM A 
615, A 706, or A 996. ASTM A 996 bars produced from rail steel shall be Type R. In buildings assigned to 
Seismic Design Category A, B or C, the minimum yield strength of reinforcing steel shall be 40,000 psi 
(Grade 40) (276 MPa). In buildings assigned to Seismic Design Category D0, D1 or D2, reinforcing steel 
shall comply with the requirements of ASTM A 706 for low-alloy steel with a minimum yield strength of 
60,000 psi (Grade 60) (414 MPa).  
 
R404.1.3.3.7.2 Location of reinforcement in wall. The center of vertical reinforcement in basement walls 
determined from Tables R404.1.2 (2) through R404.1.2 (7) shall be located at the centerline of the wall. 
Vertical reinforcement in basement walls determined from Table R404.1.2 (8) shall be located to provide a 
maximum cover of 11/4 inches (32 mm) measured from the inside face of the wall. Regardless of the table 
used to determine vertical wall reinforcement, the center of the steel shall not vary from the specified 
location by more than the greater of 10 percent of the wall thickness and 3/8 inch (10 mm). Horizontal and 
vertical reinforcement shall be located in foundation walls to provide the minimum cover required by 
Section R404.1.3.3.7.4 

 
  

R404.1.3.3.7.3 Wall openings. Vertical wall reinforcement required by Section R404.1.3.2 that is   
interrupted by wall openings shall have additional vertical reinforcement of the same size placed within 12 
inches (305 mm) of each side of the opening.  
 
R404.1.3.3.7.4 Support and cover. Reinforcement shall be secured in the proper location in the forms with 
tie wire or other bar support system to prevent displacement during the concrete placement operation. Steel   
reinforcement in concrete cast against the earth shall have a minimum cover of 3 inches (75 mm). 
Minimum cover for reinforcement in concrete cast in removable forms that will be exposed to the earth or 
weather shall be 11/2 inches (38 mm) for No. 5 bars and smaller, and 2 inches (50 mm) for No. 6 bars and 
larger. For concrete cast in removable forms that will not be exposed to the earth or weather, and for 
concrete cast in stay-in-place forms, minimum cover shall be 3/4 inch (19 mm). The minus tolerance for 
cover shall not exceed the smaller of one-third the required cover or 3/8 inch (10 mm). 

 
R404.1.3.3.7.5 Lap splices. Vertical and horizontal wall reinforcement shall be the longest lengths 
practical. Where splices are necessary in reinforcement, the length of lap splice shall be in accordance with 
Table R608.5.4. (1) and Figure R608.5.4 (1). The maximum gap between noncontact parallel bars at a lap 
splice shall not exceed the smaller of one-fifth the required lap length and 6 inches (152 mm) [See Figure 
R608.5.4 (1)]. 

 
R404.1.3.3.7.6 Alternate grade of reinforcement and spacing. Where tables in Section R404.1.3.2 
specify vertical wall reinforcement based on minimum bar size and maximum spacing, which are based on 
Grade 60 (414 MPa) steel reinforcement, different size bars or bars made from a different grade of steel are 
permitted provided an equivalent area of steel per linear foot of wall is provided. Use of Table R404.1.2(9) 
is permitted to determine the maximum bar spacing for different bar sizes than specified in the tables or 
bars made from a different grade of steel. Bars shall not be spaced less than one-half the wall thickness, or 
more than 48 inches (1219 mm) on center. 

 
R404.1.3.3.7.7 Standard hooks. Where reinforcement is required by this code to terminate with a standard 
hook, the hook shall comply with Section R608.5.4.5 and Figure R608.5.4 (3). 

 
R404.1.3.3.7.8 Construction joint reinforcement. Construction joints in foundation walls shall be made 
and located to not impair the strength of the wall. Construction joints in plain concrete walls, including 
walls required to have not less than No. 4 bars at 48 inches (1219 mm) on center by Sections R404.1.3.2 



and R404.1.4.2, shall be located at points of lateral support, and a minimum of one No. 4 bar shall extend 
across the construction joint at a spacing not to exceed 24 inches (610 mm) on center. Construction joint 
reinforcement shall have a minimum of 12 inches (305 mm) embedment on both sides of the joint. 
Construction joints in reinforced concrete walls shall be located in the middle third of the span between 
lateral supports, or located and constructed as required for joints in plain concrete walls. (Brace wall 
connection into foundation wall is considered a construction joint) 
 

Exception: Use of vertical wall reinforcement required by this code is permitted in lieu of 
construction joint reinforcement provided the spacing does not exceed 24 inches (610 mm), or the 
combination of wall reinforcement and No.4 bars described above does not exceed 24 inches (610 
mm). 

 
R404.1.5 Foundation wall thickness based on walls supported. The thickness of masonry or concrete foundation 
walls shall be not less than that required by Section R404.1.5.1 or R404.1.5.2, respectively. 
 

R404.1.5.1 Masonry wall thickness. Masonry foundation walls shall not be less than the thickness of the 
wall supported, except that masonry foundation walls of at least 8-inch (203 mm) nominal thickness shall 
be permitted under brick veneered frame walls and under 10-inch-wide (254 mm) cavity walls where the 
total height of the wall supported, including gables, is not more than 20 feet (6096 mm), provided the 
requirements of Section R404.1.1 are met. 

 
R404.1.6 Height above finished grade. Concrete and masonry foundation walls shall extend above the finished 
grade adjacent to the foundation at all points a minimum of 4 inches (102 mm) where masonry veneer is used and a 
minimum of 6 inches (152 mm) elsewhere. 
 
R404.1.7 Backfill placement. Backfill shall not be placed against the wall until the wall has sufficient strength and 
has been anchored to the floor above, or has been sufficiently braced to prevent damage by the backfill.  

Exception: Bracing is not required for walls supporting less than 4 feet (1219 mm) of unbalanced backfill. 
 
R404.1.9 Isolated masonry piers. Isolated masonry piers shall be constructed in accordance with this section and 
the general masonry construction requirements of Section R606. Hollow masonry piers shall have a minimum 
nominal thickness of 8 inches (203 mm), with a nominal height not exceeding four times the nominal thickness and 
a nominal length not exceeding three times the nominal thickness. Where hollow masonry units are solidly filled 
with concrete or grout, piers shall be permitted to have a nominal height not exceeding ten times the nominal 
thickness. Footings for isolated masonry piers shall be sized in accordance with Section R403.1.1. 
 

R404.1.9.1 Pier cap. Hollow masonry piers shall be capped with 4 inches (102 mm) of solid masonry or 
concrete, a masonry cap block, or shall have cavities of the top course filled with concrete or grout. Where 
required, termite protection for the pier cap shall be provided in accordance with Section R318. 
 
R404.1.9.2 Masonry piers supporting floor girders. Masonry piers supporting wood girders sized in 
accordance with Tables R602.7(1) and R602.7(2) shall be permitted in accordance with this section. Piers  
supporting girders for interior bearing walls shall have a minimum nominal dimension of 12 inches (305 
mm) and a maximum height of 10 feet (3048 mm) from top of footing to bottom of sill plate or girder. Piers 
supporting girders for exterior bearing walls shall have a minimum nominal dimension of 12 inches (305 
mm) and a maximum height of 4 feet (1220 mm) from top of footing to bottom of sill plate or girder. 
Girders and sill plates shall be anchored to the pier or footing in accordance with Section R403.1.6 or 
Figure R404.1.5 (1). Floor girder bearing shall be in accordance with Section R502.6. 
 
R404.1.9.3 Masonry piers supporting braced wall panels. Masonry piers supporting braced wall panels 
shall be designed in accordance with accepted engineering practice. 

 
R404.4 Retaining walls. Retaining walls that are not laterally supported at the top and that retain in excess of 48 
inches (1219 mm) of unbalanced fill, or retaining walls exceeding 24 inches (610 mm) in height that resist lateral 
loads in addition to soil, shall be designed in accordance with accepted engineering practice to ensure stability 
against overturning, sliding, excessive foundation pressure and water uplift. Retaining walls shall be designed for a 



safety factor of 1.5 against lateral sliding and overturning. This section shall not apply to foundation walls 
supporting buildings. 
 
R606.3.4 Protection for reinforcement. Bars shall be completely embedded in mortar or grout. Joint reinforcement 
embedded in horizontal mortar joints shall not have less than 5/8-inch (15.9 mm) mortar coverage from the exposed 
face. Other reinforcement shall have a minimum coverage of one bar diameter over all bars, but not less than 3/4 inch 
(19 mm), except where exposed to weather or soil, in which case the minimum coverage shall be 2 inches (51 mm). 
 
R606.3.5.2 Cleanouts. Provisions shall be made for cleaning the space to be grouted. Mortar that projects more than 
1/2 inch (12.7 mm) into the grout space and any other foreign matter shall be removed from the grout space prior to 
inspection and grouting. Where required by the building official, cleanouts shall be provided in the bottom course of 
masonry for each grout pour where the grout pour height exceeds 64 inches (1626 mm). In solid grouted masonry, 
cleanouts shall be spaced horizontally not more than 32 inches (813 mm) on center. The cleanouts shall be sealed 
before grouting and after inspection. 
 
R606.3.5.3 Construction. Requirements for grouted masonry construction shall be as follows:  

1. Masonry shall be built to preserve the unobstructed vertical continuity of the cells or spaces to be filled. 
 In partially grouted construction, cross webs forming cells to be filled shall be full-bedded in 
 mortar to prevent leakage of grout. Head and end joints shall be solidly filled with mortar for a 
 distance in from the face of the wall or unit not less than the thickness of the longitudinal face 
 shells. 

  2. Vertical reinforcement shall be held in position at top and bottom and at intervals not exceeding 200  
  diameters of the reinforcement.  

3. Cells containing reinforcement shall be filled solidly with grout. 
4. The thickness of grout or mortar between masonry units and reinforcement shall be not less than 1/4 inch 
 (6.4 mm), except that 1/4-inch (6.4 mm) bars shall be permitted to be laid in horizontal mortar 
 joints not less than 1/2 inch (12.7 mm) thick, and steel wire reinforcement shall be permitted to be 
 laid in horizontal mortar joints not less than twice the thickness of the wire diameter. 

 
R606.4 Thickness of masonry. The nominal thickness of masonry walls shall conform to the requirements of 
Sections R606.4.1 through R606.4.4.  

 
R606.4.1 Minimum thickness. The minimum thickness of masonry bearing walls more than one story 
high shall be 8 inches (203 mm). Solid masonry walls of one-story dwellings and garages shall be not less 
than 6 inches (152 mm) in thickness where not greater than 9 feet (2743 mm) in height, provided that 
where gable construction is used, an additional 6 feet (1829 mm) is permitted to the peak of the gable. 
Masonry walls shall be laterally supported in either the horizontal or vertical direction at intervals as 
required by Section R606.6.4. 

 
R606.6.3 Beam supports. Beams, girders or other concentrated loads supported by a wall or column shall have a 
bearing of not less than 3 inches (76 mm) in length measured parallel to the beam upon solid masonry not less than 4 
inches (102 mm) in thickness, or upon a metal bearing plate of adequate design and dimensions to distribute the load 
safely, or upon a continuous reinforced masonry member projecting not less than 4 inches (102 mm) from the face 
of the wall. 

 
R606.6.3.1 Joist bearing. Joists shall have a bearing of not less than 11/2 inches (38 mm), except as 
provided in Section R606.6.3, and shall be supported in accordance with Figure R606.11(1). 

 
R606.6.4 Lateral support. Masonry walls shall be laterally supported in either the horizontal or the vertical 
direction. The maximum spacing between lateral supports shall not exceed the distances in Table R606.6.4. Lateral 
support shall be provided by cross walls, pilasters, buttresses or structural frame members where the limiting 
distance is taken horizontally, or by floors or roofs where the limiting distance is taken vertically. 
 
 
 
 



TABLE R606.6.4 
SPACING OF LATERAL SUPPORT FOR MASONRY WALLS 

 
CONSTRUCTION 

MAXIMUM WALL LENGTH TO THICKNESS 
OR WALL HEIGHT TO THICKNESS a, b 

Bearing walls: 
 Solid or solid grouted 
 All other 

 
20 
18 

Non-bearing walls: 
 Exterior 
 Interior 

 
18 
36 

For SI: 1 foot = 304.8 mm. 
a.  Except for cavity walls and cantilevered walls, the thickness of a wall shall be its nominal thickness measured perpendicular to the 

face of the wall. For cavity walls, the thickness shall be determined as the sum of the nominal thicknesses of the individual wythes. 
For cantilever walls, except for parapets, the ratio of height to nominal thickness shall not exceed 6 for solid masonry, or 4 for hollow 
masonry. For parapets, see Section R606.4.4. 

b.  An additional unsupported height of 6 feet is permitted for gable end walls. 
 

R606.6.4.1 Horizontal lateral support. Lateral support in the horizontal direction provided by intersecting 
masonry walls shall be provided by one of the methods in Section R606.6.4.1.1 or R606.6.4.1.2. 
 

R606.6.4.1.1 Bonding pattern. Fifty percent of the units at the intersection shall be laid in an 
overlapping masonry bonding pattern, with alternate units having a bearing of not less than 3 
inches (76 mm) on the unit below. 

 
R606.6.4.1.2 Metal reinforcement. Interior non-load bearing walls shall be anchored at their 
intersections, at vertical intervals of not more than 16 inches (406 mm) with joint reinforcement of 
not less than 9 gage [0.148 inch (4mm)], or 1/4-inch (6 mm) galvanized mesh hardware cloth. 
Intersecting masonry walls, other than interior nonloadbearing walls, shall be anchored at vertical 
intervals of not more than 8 inches (203 mm) with joint reinforcement of not less than 9 gage and 
shall extend not less than 30 inches (762 mm) in each direction at the intersection. Other metal 
ties, joint reinforcement or anchors, if used, shall be spaced to provide equivalent area of 
anchorage to that required by this section. 

 
R606.6.4.2 Vertical lateral support. Vertical lateral support of masonry walls in Seismic Design Category A, B or 
C shall be provided in accordance with one of the methods in Section R606.6.4.2.1 or R606.6.4.2.2.  

 
R606.6.4.2.1 Roof structures. Masonry walls shall be anchored to roof structures with metal strap anchors 
spaced in accordance with the manufacturer’s instructions, 1/2-inch (13 mm) bolts spaced not more than 6 
feet (1829 mm) on center, or other approved anchors. Anchors shall be embedded not less than 16 inches 
(406 mm) into the masonry, or be hooked or welded to bond beam reinforcement placed not less than 6 
inches (152 mm) from the top of the wall. 
 
R606.6.4.2.2 Floor diaphragms. Masonry walls shall be anchored to floor diaphragm framing by metal 
strap anchors spaced in accordance with the manufacturer’s instructions, 1/2-inch-diameter (13 mm) bolts 
spaced at intervals not to exceed 6 feet (1829 mm) and installed as shown in Figure R606.11(1), or by other 
approved methods. 

 
R606.7 Piers. The unsupported height of masonry piers shall not exceed 10 times their least dimension. Where 
structural clay tile or hollow concrete masonry units are used for isolated piers to support beams and girders, the 
cellular spaces shall be filled solidly with grout or Type M or S mortar, except that unfilled hollow piers shall be 
permitted to be used if their unsupported height is not more than four times their least dimension. Where hollow 
masonry units are solidly filled with grout or Type M, S or N mortar, the allowable compressive stress shall be 
permitted to be increased as provided in Table R606.9. 

 
R606.7.1 Pier cap. Hollow piers shall be capped with 4 inches (102 mm) of solid masonry or concrete, a 
masonry cap block, or shall have cavities of the top course filled with concrete or grout. 

 



R606.10 Lintels. Masonry over openings shall be supported by steel lintels, reinforced concrete or masonry lintels 
or masonry arches, designed to support load imposed. 
 
R606.11 Anchorage. Masonry walls shall be anchored to floor and roof systems in accordance with the details 
shown in Figure R606.11(1), R606.11(2) or R606.11(3). Footings shall be permitted to be considered as points of 
lateral support. 
 
R608.1.1 Interior construction. These provisions are based on the assumption that interior walls and partitions, 
both load-bearing and non-load bearing, floors and roof/ceiling assemblies are constructed of light-framed 
construction complying with the limitations of this code and the additional limitations of Section R608.2. Design 
and construction of light-framed assemblies shall be in accordance with the applicable provisions of this code. 
Where second story exterior walls are of light-framed construction, they shall be designed and constructed as 
required by this code. Aspects of concrete construction not specifically addressed by this code, including interior 
concrete walls, shall comply with ACI 318. 
 
R608.1.2 Other concrete walls. Exterior concrete walls constructed in accordance with this code shall comply with 
the shapes and minimum concrete cross-sectional dimensions of Table R608.3. Other types of forming systems 
resulting in concrete walls not in compliance with this section shall be designed in accordance with ACI 318. 
 
R608.2 Applicability limits. The provisions of this section shall apply to the construction of exterior concrete walls 
for buildings not greater than 60 feet (18 288 mm) in plan dimensions, floors with clear spans not greater than 32 
feet (9754 mm) and roofs with clear spans not greater than 40 feet (12 192 mm). Buildings shall not exceed 35 feet 
(10 668 mm) in mean roof height or two stories in height above grade. Floor/ceiling dead loads shall not exceed 10 
pounds per square foot (479 Pa), roof/ceiling dead loads shall not exceed 15 pounds per square foot (718 Pa) and 
attic live loads shall not exceed 20 pounds per square foot (958 Pa). Roof overhangs shall not exceed 2 feet (610 
mm) of horizontal projection beyond the exterior wall and the dead load of the overhangs shall not exceed 8 pounds 
per square foot (383 Pa). Walls constructed in accordance with the provisions of this section shall be limited to 
buildings subjected to a maximum design wind speed of 160 mph (72 m/s) Exposure B, 136 mph (61 m/s) Exposure 
C and 125 mph (56 m/s) Exposure D. Walls constructed in accordance with the provisions of this section shall be 
limited to detached one- and two-family dwellings and townhouses assigned to Seismic Design Category A or B, 
and detached one- and two-family dwellings assigned to Seismic Design Category C. 
 
R608.3 Concrete wall systems. Concrete walls constructed in accordance with these provisions shall comply with 
the shapes and minimum concrete cross-sectional dimensions of Table R608.3. 
 

R608.3.1 Flat wall systems. Flat concrete wall systems shall comply with Table R608.3 and Figure 
R608.3(1) and have a minimum nominal thickness of 4 inches (102 mm). 

 
R608.3.2 Waffle-grid wall systems. Waffle-grid wall systems shall comply with Table R608.3 and Figure 
608.3(2) and shall have a minimum nominal thickness of 6 inches (152 mm) for the horizontal and vertical 
concrete members (cores). The core and web dimensions shall comply with Table R608. 3. The maximum 
weight of waffle grid walls shall comply with Table R608.3. 

 
R608.3.3 Screen-grid wall systems. Screen-grid wall systems shall comply with Table R608.3 and Figure 
608.3(3) and shall have a minimum nominal thickness of 6 inches (152 mm) for the horizontal and vertical 
concrete members (cores). The core dimensions shall comply with Table R608.3. The maximum weight of 
screen-grid walls shall comply with Table R608.3. 

 
 


